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I.  Introduction: Enhancements of Symmetry Violation

Motivated by hadronic PNC

                                      
                                                       e.g.,

and the effort to characterize this interaction at low energies

Nuclei can filter interactions:   
• the quantum labels of nuclear states allow one to isolate parts of 

interactions of particular interest 

They can enhance the PNC signal:
• Through nuclear degeneracies: mixing of nearby states

• By competing symmetry-allowed, suppressed transitions against symmetry-forbidden strong ones
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The low-energy PNC NN interaction can be described in terms of five S-P (Danilov) amplitudes

This physics can be encoded into an effective theory, with enough degrees of freedom to describe 
the five amplitudes and the pion’s range

                                                                 e.g., 3S1 ↔ 3P1 :  

                                                                                

or nearly equivalently, into a potential with the same DoFs  (DDH)

        Transition         I ↔ I’       ΔI        n-n        n-p        p-p      NN system exchanges
3S1 ↔ 1P1         0 ↔0         0                      x                               ρ ,ω
1S0 ↔ 3P0          I ↔ I         0         x           x          x                   ρ ,ω

3S1 ↔ 3P1         0 ↔ I          I                       x                            π±, ρ ,ω
                                          2         x           x          x                     ρ 

                                                 I         x                       x                   ρ ,ω
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Remains an active, interesting topic: new ideas about the LEC hierarchy 

EFTs:           - S. L. Zhu et al., Nucl. Phys. A748 (2005) 435
                     - L. Girlanda, Phys. Rev. C77 (2008) 067001
                     - D. R. Phillips, M. R. Schindler, and R. P. Springer, Nucl. Phys. A822 (2009) 1

1/Nc:             - D. Phillips, D. Samart, and C. Schat, PRL 114 (2015) 062301
                     - M. R. Schindler, R. P. Springer, and J. Vanasse, Phys. Rev. C93 (2016) 025502

                                                                                                                                              but experiments
                                                                                                                                           challenging
                                                                                                                                         due to relevant
                                                                                                                                                scale
  

(pionless) Lagrangian, which reduces to the nonrelativistic form

V
Girlanda
LO =

h
�2G̃1

i 1

i

 !r S �(~r) · i(~�1 ⇥ ~�2) + [2G1]
1

i

 !r A �(~r) · (~�1 � ~�2)

+ [G2]
1

i

 !r A �(~r) · (~�1 � ~�2)(⌧
z
1
+ ⌧

z
2
) + [2G6]

1

i

 !r A �(~r) · (~�1 + ~�2)(⌧
z
1
� ⌧

z
2
)

+
h
�2
p
6G5

i 1

i

 !r A �(~r) · (~�1 � ~�2)(⌧1 ⌦ ⌧2)20 (45)

(As was done by Phillips, Schindler, and Springer [63], in Eq. (44) the factor
of 1/⇤3

� used by Girlanda has been absorbed into the coe�cients, making
them dimensional.)

Table 2: The coe�cients of the S-P PNC potential of Eq. (36) in the
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Returning to the “canonical form” of the S � P contact potential in
terms of the partial-wave operators of Eq. (36), the relationships between
the DDH, Girlanda, and Zhu forms of that potential can be summarized in
terms of coe�cients of that potential, as shown in Table 2. In using this
table it should be remembered that the DDH results include the assumption
that a one-boson exchange potential operates between strongly interacting
initial and final nuclear states. There are contributions from crossed-pion
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available, interpretable constraints

             asymmetry:

at 13.6, 45, 221 MeV

~p+ p

<latexit sha1_base64="wCHeDiTcRTsmys7RKepekILGdfY="></latexit>
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� (1081 keV) = (1.2± 3.8)⇥ 10�4

<latexit sha1_base64="7L5UzQpO+MXHA48TIKW7bPcFE7c="></latexit>

A~n+p!d+�
� = (�3.0± 1.4± 0.2)⇥ 10�8

<latexit sha1_base64="oGcLHSOC7LfPnOVW5ZZXqNY5yX4="></latexit>
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p = (1.58± 0.97± 0.24)⇥ 10�8
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<latexit sha1_base64="LaGdMJ4KTpA0nra3VDanqzPYZXI=">AAACEHicbVBLSwMxGMzWV62vVY9egkUUhLIpoh4LXjxWsA/oriWbzbah2c2SZIVl2Z/gxb/ixYMiXj1689+YPg61dSAwmZmP5Bs/4Uxpx/mxSiura+sb5c3K1vbO7p69f9BWIpWEtojgQnZ9rChnMW1ppjntJpLiyOe0449uxn7nkUrFRHyvs4R6ER7ELGQEayP17VM3YCrhOFM64zTPEXSFycN68XA+dyn6dtWpORPAZYJmpApmaPbtbzcQJI1orAnHSvWQk2gvx1IzwmlRcVNFE0xGeEB7hsY4osrLJwsV8MQoAQyFNCfWcKLOT+Q4UiqLfJOMsB6qRW8s/uf1Uh1eezmLk1TTmEwfClMOtYDjdmDAJCWaZ4ZgIpn5KyRDLDHRpsOKKQEtrrxM2vUauqyhu4tqA83qKIMjcAzOAAJXoAFuQRO0AAFP4AW8gXfr2Xq1PqzPabRkzWYOwR9YX78gFpyQ</latexit>
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Goal for some time:  an analysis based NN, few-body observables

Recent effort at LANSCE on                                  will need to be
made more precise at the SNS

One nuclear result is important, Pγ(18F): provides our best constraint on 
ΔI=1 PNC,  usual structure uncertainties can 
be eliminated using axial-charge β decay data

Best data: 
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Still fuzzy after 50 years...

Fact
Strong (and EM, too) interaction is omnipresent!

Experimentally:

The signal-to-noise ratio S/N ⇤ g2
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M2
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⇤
⇤ GF m2

⇤ ⌅ 10�7

A�p+p
L (45MeV) = (�1.57±0.23)⇥10�7

A�p+�
L (46MeV) = (�3.34±0.93)⇥10�7

P
18F
⇥ (1081keV) = (12±38)⇥10�5

A
19F
⇥ (110keV) = (�7.4±1.9)⇥10�5

A�n+137La
L (0.734eV) = (9.8±0.3)⇥10�2

A
180Hf
⇥ (501keV) = (�1.66±0.18)⇥10�2

Theoretically:

The non-perturbative QCD at low energies
The difficult nuclear many-body problems

Cheng-Pang Liu Parity Violation in Few-Nucleon Systems

some of the most reliable constraints
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7 )             asymmetry:

at 13.6, 45, 221 MeV

~p+ p

110 keV

M1/E1=11
<latexit sha1_base64="GK7+s+jvvAwde5Ymi7OWrzBaMAc=">AAACEHicbVA7T8MwGHTKq5RXgJHFokKwUMUVAsZKLIxFog+pCZXjOK1VJ45sBymK8hNY+CssDCDEysjGv8F9DKXlJEvnu/tkf+cnnCntOD9WaWV1bX2jvFnZ2t7Z3bP3D9pKpJLQFhFcyK6PFeUspi3NNKfdRFIc+Zx2/NHN2O88UqmYiO91llAvwoOYhYxgbaS+feoGTCUcZ0pnnOY5gq4weVgvHs7nLkXfrjo1ZwK4TNCMVMEMzb797QaCpBGNNeFYqR5yEu3lWGpGOC0qbqpogskID2jP0BhHVHn5ZKECnhglgKGQ5sQaTtT5iRxHSmWRb5IR1kO16I3F/7xeqsNrL2dxkmoak+lDYcqhFnDcDgyYpETzzBBMJDN/hWSIJSbadFgxJaDFlZdJu15DlzV0d1FtoFkdZXAEjsEZQOAKNMAtaIIWIOAJvIA38G49W6/Wh/U5jZas2cwh+APr6xcjNpyS</latexit>
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available, interpretable constraints
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Goal for some time:  an analysis based NN, few-body observables

Recent effort at LANSCE on                                  will need to be
made more precise at the SNS

One nuclear result is important, Pγ(18F): provides our best constraint on 
ΔI=1 PNC,  usual structure uncertainties can 
be eliminated using axial-charge β decay data

Best data: 

  
plus Cs anapole moment

1081     0
-
0

1042     0+1

    1+0

18F

3134      1-0

39 keV

|M1/E1|=
112

Motivation Old Paradigm New Direction Summary

Still fuzzy after 50 years...

Fact
Strong (and EM, too) interaction is omnipresent!

Experimentally:

The signal-to-noise ratio S/N ⇤ g2
w

M2
W

/ g2
s

m2
⇤
⇤ GF m2

⇤ ⌅ 10�7

A�p+p
L (45MeV) = (�1.57±0.23)⇥10�7

A�p+�
L (46MeV) = (�3.34±0.93)⇥10�7

P
18F
⇥ (1081keV) = (12±38)⇥10�5

A
19F
⇥ (110keV) = (�7.4±1.9)⇥10�5

A�n+137La
L (0.734eV) = (9.8±0.3)⇥10�2

A
180Hf
⇥ (501keV) = (�1.66±0.18)⇥10�2

Theoretically:

The non-perturbative QCD at low energies
The difficult nuclear many-body problems

Cheng-Pang Liu Parity Violation in Few-Nucleon Systems

some of the most reliable constraints
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M1/E1=11
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19F
ANAPOLE
      too!

Isolated Parity Doublets
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1081 keV

(NC)



• so expected effect ∼10-3

• heroic efforts by Queens, Florence, other groups  (1.2 ± 3.8) × 10-4 

• now recognized that this coupling might be small   

Enhancement in  18F

PC E1:   isoscalar E1 in a self-conjugate nucleus:
              leading-order forbidden

PNC M1: unusually strong 10.3 W.u.⇒
enhancement ∼ 110

1/E:  
100 times typical nuclear scale ∼ few MeV

⇒  ∼10-5 vs natural scale 10-7

P�(1081 keV) = 2Re


h+|VPNC|�i

39 keV

hg.s.|M1|+i
hg.s.|E1|�i

�
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 THEME:  rare to find both conditions satisfied in edm studies -  229Pa may be an exception



II.  Nuclear enhancements of T-odd nuclear moments

19F:  similar g.s. parity doublets would enhance sensitivity to  P- and T- violating NN interactions

Would like to understand in a complex nucleus within a neutral atom

     — the moments that contribute to the response

     — the decomposition of this response:  single nucleon edms, polarization, long-range currents

•  Permanent electric dipole moments of an elementary particle or
   composite system requires time-reversal  and parity violation:

   By the CPT theorem, a nonzero T-violating edm implies CP violation

•  Two important motivations for edm searches
     ◊ CP-odd phases show up generically in the standard model and
         its extensions:  the SM contains two, the QCD θ parameter and
         the CKM phase in the quark mixing matrix
     ◊ the need for sufficient CP violation to account for baryogenesis --
         which appears to require beyond-the-SM sources

Electric Dipole Moments and CP Violation*

�s

�E
�E(t⇥ �t)⇥ �E

⇤ Hedm ⇥ �Hedm

Hedm = d �E · �s
�s(t⇥ �t)⇥ ��s

*See talks by Tim Chupp, Christian Plonka-Spehr,  Wolfgang Korsch, Stephan Paul, 
  V. V. Federov, and Yury Sobolev 



General classification of electromagnetic moments:   

General current for a spin-1/2 fermion:

•  General classification of electromagnetic moments:

    The edm is the C1 moment:  additional P-odd,T-odd moments include
    the C3, C5.... and M2, M4...,  if the object has the necessary spin ≥1

•  General current for a spin-1/2 fermion:  

  Multipole   P-even, T-even   P-odd, T-odd     P-odd,T-even    P-even,T-odd

     CJ
M                 even J≥0          odd J≥1               x                      x

     MJ
M                  odd J≥1         even J≥2               x                      x

     EJ
M                        x                   x                 odd J≥1          even J≥2

    

N̄(p�)
�

F1�µ + F2⇥µ�q� +
a(q2)
M2

(⇥qqµ � q2�µ)�5 + d(q2)⇥µ�q��5

⇥
N(p)

�p�|jem
µ |p⇥ =

      Charge     Magnetic                  Anapole                   Electric Dipole

•  General classification of electromagnetic moments:

    The edm is the C1 moment:  additional P-odd,T-odd moments include
    the C3, C5.... and M2, M4...,  if the object has the necessary spin ≥1

•  General current for a spin-1/2 fermion:  

  Multipole   P-even, T-even   P-odd, T-odd     P-odd,T-even    P-even,T-odd

     CJ
M                 even J≥0          odd J≥1               x                      x

     MJ
M                  odd J≥1         even J≥2               x                      x

     EJ
M                        x                   x                 odd J≥1          even J≥2

    

N̄(p�)
�

F1�µ + F2⇥µ�q� +
a(q2)
M2

(⇥qqµ � q2�µ)�5 + d(q2)⇥µ�q��5

⇥
N(p)

�p�|jem
µ |p⇥ =

      Charge     Magnetic                  Anapole                   Electric Dipole

hp|Jem
µ |pi =

h i

h i

h i



General classification of electromagnetic moments:   

P- and T-odd moments for a nucleus:

•  General classification of electromagnetic moments:

    The edm is the C1 moment:  additional P-odd,T-odd moments include
    the C3, C5.... and M2, M4...,  if the object has the necessary spin ≥1

•  General current for a spin-1/2 fermion:  
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hjN |Jem
µ |jN i =
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199Hg vapor cells

– Number of  199Hg atoms: 1014

– Leakage currents at 10 kV: 0.5 – 1 pA

– N2 + CO buffer gas (500 Torr)

– Paraffin wall coating

– Spin relaxation time:  100 – 200 sec
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Absorption scan at 254 nm 

61S0! 63P1

F=1/2

F=3/2

Isotope

Nuclear spin

Nat. abundance

Enriched 199Hg

•  vapor cell restricts one to systems with electronic spin 0

•  Schiff shielding of nucleus, where edm resides ⇒ finite nuclear size

•  current limits on Hg (<2.1 ×10-28 ecm) and n (<2.9 ×10-26 ecm) compable

•  newest experiment now in blind analysis:  expected result (  ± 2) 10-29 ecm
⇒ significant improvement

(Heckel's workshop presentation)

Simple example: generation of a nuclear edm

•  Example of the QCD θ parameter -- one of two sources of SM CPNC

•  Induces a scalar CPNC πNN coupling, the leading ln (M/mπ) 
   contribution determined by current algebra
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nuclear edm   =   1-body   +   polarization   +   exchange current

Nuclear edm:

e.g., a case like 199Hg

jN = 1/2:      C1
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Nuclear edm:

e.g., a case like 199Hg

jN = 1/2:      C1

Polarization
due to a P- 
and  T-odd
interaction
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•  So we find the overall scale of the polarization term

•  so one expects
     ◊  the polarizability to generally dominate the edm of a heavy nucleus
     ◊  potentially large enhancements in cases where a ground-state
          parity doublet exists, coupled by a dipole transition of reasonable
          strength     
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•  The polarization terms depends on the NN CPNC potential    
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Possible enhancements in cases of a parity doublet:
in some special cases enhancements of ∼1000 
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Also must account for Schiff screening of edms in diagmagnetic atoms

•  Measurable in a diamagnetic atom is the energy shift of a neutral atom
   in an applied field:  edm resides on the nucleus

•  As Schiff and many others have discussed, classical result for a point-like
   nucleus is that the change in interaction energy linear in E and dnuclear

   Atom neutral: no net displacement in applied field
   Nucleus charged but not accelerated -- sum of applied and induced
       fields must cancel at the nucleus:  no edm energy shift!  

Eext

atom polarized:  nucleus displaced 
relative to at center

field induced at nucleus
compensating applied field
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a generic nuclear enhancement: charge 
separation over the nuclear size
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Dimensional estimate

                                                                                           maximize the charge separation by deforming the
                                                                                      valence orbital over the full nuclear size    (good!)
 
Schiff screening (bad!)

Interaction energy of a nonrelativistic point nucleus carrying an edm, inside a neutral atom, is zero

reduction in edm sensitivity                                                   



Back-of-the-envelope sensitivity estimates for 199Hg

                                                                                                         add polarization

so one would expect 199Hg limits on underlying sources of CP violation to be about a factor of 
10 more stringent than those derived from the neutron

Cases of nuclear enhancement similar to the two-level PNC example of 18F where a factor of 
103 was found, one might be able to probe
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First effort to find nuclear ground states with enhanced CPNC responses was done a long time 
ago, and uncovered a rather interesting case    WH and Henley, PRL 51 (1983) 1937

To start we needed nucleon-level operators from which we could derive the nuclear
edm:  QCD     parameter was a convenient SM choice

edm flow chart

Fundamental CP-violating Phases

dq, dq, θ de
∼

NN interaction

n edm

Schiff moment

edms of Hg, Ra
(diamagnetic)

edms of Tl,...
(paragmagnetic)

(based on a slide by Flambaum)
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Sketch of the QCD θ parameter example 

Underlying coupling in the QCD Lagrangian:

Generates a low-energy CP-odd coupling to the nucleon*

which happens in this case to be isoscalar - the isovector coupling arises in relative order           

from which then generates a CP-odd nuclear interaction

that can mix valence S and P orbitals of valence nucleons in an odd-A nucleus

* Crewther, Di Vecchia, Veneziano, Witten, Phys. Lett. 88B (1979) 123 and 91B (1980) 487
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A nucleon edm is similarly generated

(again, maximize charge separation)

which fixes the one-body electromagnetic current operator

multipoles:

contributes:                                                  via polarization        via unperturbed wf
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•  Expect one-body edm to be dominated by pion loops, as the lightest
   meson allows the greatest charge separation

  
   Unnatural size of θ  ⇒   the strong CP problem

•  Apparent that the scale 

   so interaction energy depends on the voltage drop across nucleus 
   (with fields of 105 v/m typical)
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So if we evaluate nuclear CP moments, each moment has two contributions, e.g.,  

                

with the polarization term involving the ordinary C1 operator generically dominant.

One can elaborate the nuclear physics:  current conservation demands two-body currents.  The
   -term QCD Lagrangian generates a  three-pion 
vertex that would induce three-body potentials in nuclei 

which in this case arises only at order 

Similar reductions to the nuclear scale can be performed for other sources of CP*
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* see KITP talks by Andreas Wirzba, Jordy de Vries, and Vincenzo Cirigliano from the 2016 Frontiers in Nuclear Physics program)
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Search for enhanced T-odd nuclear responses

polarization term : one-body : exchange currents         10 : 1 : 1/10

looked ground-state parity doublets in heavy nuclei connected by strong C1 amplitudes

C1 matrix elements derived from lifetimes and internal conversion rates, using  standard IC tables
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Search for enhanced T-odd nuclear responses

polarization term : one-body : exchange currents         10 : 1 : 1/10

looked ground-state parity doublets in heavy nuclei connected by strong C1 amplitudes

C1 matrix elements derived from lifetimes and internal conversion rates, using  standard IC tables

Results are generally somewhat disappointing:  but not surprising as C1s and E1s tend to be weak 
at low E
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The 229Pa case

Polarization enhancements of the nuclear edm                             and M2 moment                             
exceed other cases

This is definitively a “two-level” system, analogous to cases like 18F, 19F, and 21Ne in HPNC

The 229Pa parity doublet, originally assigned a 220 eV splitting (!) had been identified just before our 
study, in an ANL experiment by Ahmed et al.

In the simple Nilsson model for the canonical deformation used for this mass region,
the nearly degenerate doublet has K=5/2 and labels

Unstable to EC:                           d

We were intrigued by this case, but no motivation to pursue it (at the time)
    -  no examples of edm experiments with unstable isotopes
    -  229Pa source?
    -  connections between octupole deformation and enhanced edms unexplored 

DN/dn ⇠ 2400
<latexit sha1_base64="yRYKo1/SqMfmXR9OWKICX/Rhz6g=">AAAB+nicbVDLSgMxFM34rPU11aWbYBFc1Uwp2GVBF66kgn1AOwyZTNqGJpkhyShl7Ke4caGIW7/EnX9j2s5CWw9cOJxzL/feEyacaYPQt7O2vrG5tV3YKe7u7R8cuqWjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh+Grmdx6o0iyW92aSUF/goWQDRrCxUuCWroPbiyiQsK+ZgNUaQoFbRhU0B1wlXk7KIEczcL/6UUxSQaUhHGvd81Bi/Awrwwin02I/1TTBZIyHtGepxIJqP5ufPoVnVongIFa2pIFz9fdEhoXWExHaToHNSC97M/E/r5eaQd3PmExSQyVZLBqkHJoYznKAEVOUGD6xBBPF7K2QjLDCxNi0ijYEb/nlVdKuVjxU8e5q5UY9j6MATsApOAceuAQNcAOaoAUIeATP4BW8OU/Oi/PufCxa15x85hj8gfP5A63zkkc=</latexit><latexit sha1_base64="yRYKo1/SqMfmXR9OWKICX/Rhz6g=">AAAB+nicbVDLSgMxFM34rPU11aWbYBFc1Uwp2GVBF66kgn1AOwyZTNqGJpkhyShl7Ke4caGIW7/EnX9j2s5CWw9cOJxzL/feEyacaYPQt7O2vrG5tV3YKe7u7R8cuqWjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh+Grmdx6o0iyW92aSUF/goWQDRrCxUuCWroPbiyiQsK+ZgNUaQoFbRhU0B1wlXk7KIEczcL/6UUxSQaUhHGvd81Bi/Awrwwin02I/1TTBZIyHtGepxIJqP5ufPoVnVongIFa2pIFz9fdEhoXWExHaToHNSC97M/E/r5eaQd3PmExSQyVZLBqkHJoYznKAEVOUGD6xBBPF7K2QjLDCxNi0ijYEb/nlVdKuVjxU8e5q5UY9j6MATsApOAceuAQNcAOaoAUIeATP4BW8OU/Oi/PufCxa15x85hj8gfP5A63zkkc=</latexit><latexit sha1_base64="yRYKo1/SqMfmXR9OWKICX/Rhz6g=">AAAB+nicbVDLSgMxFM34rPU11aWbYBFc1Uwp2GVBF66kgn1AOwyZTNqGJpkhyShl7Ke4caGIW7/EnX9j2s5CWw9cOJxzL/feEyacaYPQt7O2vrG5tV3YKe7u7R8cuqWjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh+Grmdx6o0iyW92aSUF/goWQDRrCxUuCWroPbiyiQsK+ZgNUaQoFbRhU0B1wlXk7KIEczcL/6UUxSQaUhHGvd81Bi/Awrwwin02I/1TTBZIyHtGepxIJqP5ufPoVnVongIFa2pIFz9fdEhoXWExHaToHNSC97M/E/r5eaQd3PmExSQyVZLBqkHJoYznKAEVOUGD6xBBPF7K2QjLDCxNi0ijYEb/nlVdKuVjxU8e5q5UY9j6MATsApOAceuAQNcAOaoAUIeATP4BW8OU/Oi/PufCxa15x85hj8gfP5A63zkkc=</latexit><latexit sha1_base64="yRYKo1/SqMfmXR9OWKICX/Rhz6g=">AAAB+nicbVDLSgMxFM34rPU11aWbYBFc1Uwp2GVBF66kgn1AOwyZTNqGJpkhyShl7Ke4caGIW7/EnX9j2s5CWw9cOJxzL/feEyacaYPQt7O2vrG5tV3YKe7u7R8cuqWjto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvh+Grmdx6o0iyW92aSUF/goWQDRrCxUuCWroPbiyiQsK+ZgNUaQoFbRhU0B1wlXk7KIEczcL/6UUxSQaUhHGvd81Bi/Awrwwin02I/1TTBZIyHtGepxIJqP5ufPoVnVongIFa2pIFz9fdEhoXWExHaToHNSC97M/E/r5eaQd3PmExSQyVZLBqkHJoYznKAEVOUGD6xBBPF7K2QjLDCxNi0ijYEb/nlVdKuVjxU8e5q5UY9j6MATsApOAceuAQNcAOaoAUIeATP4BW8OU/Oi/PufCxa15x85hj8gfP5A63zkkc=</latexit>

M2/m2 ⇠ 12400
<latexit sha1_base64="CAfjZ9hcZ7NeUvfqg9wH2SagHPA=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFc1cxQsMuCGzdCBfuAdhgyaaYNTTJDkhHL0F9x40IRt/6IO//GtJ2Fth64cDjnXu69J0o50wahb2djc2t7Z7e0V94/ODw6dk8qHZ1kitA2SXiiehHWlDNJ24YZTnupolhEnHajyc3c7z5SpVkiH8w0pYHAI8liRrCxUuhW7kL/SoQ+HGgmoOfXEQrdKqqhBeA68QpSBQVaofs1GCYkE1QawrHWfQ+lJsixMoxwOisPMk1TTCZ4RPuWSiyoDvLF7TN4YZUhjBNlSxq4UH9P5FhoPRWR7RTYjPWqNxf/8/qZiRtBzmSaGSrJclGccWgSOA8CDpmixPCpJZgoZm+FZIwVJsbGVbYheKsvr5OOX/NQzbuvV5uNIo4SOAPn4BJ44Bo0wS1ogTYg4Ak8g1fw5sycF+fd+Vi2bjjFzCn4A+fzB7USkjw=</latexit><latexit sha1_base64="CAfjZ9hcZ7NeUvfqg9wH2SagHPA=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFc1cxQsMuCGzdCBfuAdhgyaaYNTTJDkhHL0F9x40IRt/6IO//GtJ2Fth64cDjnXu69J0o50wahb2djc2t7Z7e0V94/ODw6dk8qHZ1kitA2SXiiehHWlDNJ24YZTnupolhEnHajyc3c7z5SpVkiH8w0pYHAI8liRrCxUuhW7kL/SoQ+HGgmoOfXEQrdKqqhBeA68QpSBQVaofs1GCYkE1QawrHWfQ+lJsixMoxwOisPMk1TTCZ4RPuWSiyoDvLF7TN4YZUhjBNlSxq4UH9P5FhoPRWR7RTYjPWqNxf/8/qZiRtBzmSaGSrJclGccWgSOA8CDpmixPCpJZgoZm+FZIwVJsbGVbYheKsvr5OOX/NQzbuvV5uNIo4SOAPn4BJ44Bo0wS1ogTYg4Ak8g1fw5sycF+fd+Vi2bjjFzCn4A+fzB7USkjw=</latexit><latexit sha1_base64="CAfjZ9hcZ7NeUvfqg9wH2SagHPA=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFc1cxQsMuCGzdCBfuAdhgyaaYNTTJDkhHL0F9x40IRt/6IO//GtJ2Fth64cDjnXu69J0o50wahb2djc2t7Z7e0V94/ODw6dk8qHZ1kitA2SXiiehHWlDNJ24YZTnupolhEnHajyc3c7z5SpVkiH8w0pYHAI8liRrCxUuhW7kL/SoQ+HGgmoOfXEQrdKqqhBeA68QpSBQVaofs1GCYkE1QawrHWfQ+lJsixMoxwOisPMk1TTCZ4RPuWSiyoDvLF7TN4YZUhjBNlSxq4UH9P5FhoPRWR7RTYjPWqNxf/8/qZiRtBzmSaGSrJclGccWgSOA8CDpmixPCpJZgoZm+FZIwVJsbGVbYheKsvr5OOX/NQzbuvV5uNIo4SOAPn4BJ44Bo0wS1ogTYg4Ak8g1fw5sycF+fd+Vi2bjjFzCn4A+fzB7USkjw=</latexit><latexit sha1_base64="CAfjZ9hcZ7NeUvfqg9wH2SagHPA=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFc1cxQsMuCGzdCBfuAdhgyaaYNTTJDkhHL0F9x40IRt/6IO//GtJ2Fth64cDjnXu69J0o50wahb2djc2t7Z7e0V94/ODw6dk8qHZ1kitA2SXiiehHWlDNJ24YZTnupolhEnHajyc3c7z5SpVkiH8w0pYHAI8liRrCxUuhW7kL/SoQ+HGgmoOfXEQrdKqqhBeA68QpSBQVaofs1GCYkE1QawrHWfQ+lJsixMoxwOisPMk1TTCZ4RPuWSiyoDvLF7TN4YZUhjBNlSxq4UH9P5FhoPRWR7RTYjPWqNxf/8/qZiRtBzmSaGSrJclGccWgSOA8CDpmixPCpJZgoZm+FZIwVJsbGVbYheKsvr5OOX/NQzbuvV5uNIo4SOAPn4BJ44Bo0wS1ogTYg4Ak8g1fw5sycF+fd+Vi2bjjFzCn4A+fzB7USkjw=</latexit>
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<latexit sha1_base64="1PKt93/1/oTrhr0tmia8KmhDJM0="></latexit><latexit sha1_base64="1PKt93/1/oTrhr0tmia8KmhDJM0="></latexit><latexit sha1_base64="1PKt93/1/oTrhr0tmia8KmhDJM0="></latexit><latexit sha1_base64="1PKt93/1/oTrhr0tmia8KmhDJM0="></latexit>

⌧1/2 ⇠ 1.50
<latexit sha1_base64="rSEhWG1C15re/sUNpRiFb4eQQWU=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzopil0W3LisYGuhMwyZNNOGJpkhyQh1KP6KGxeKuPU/3Pk3pu0stPXAhcM593LvPVHKmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKOTTBHaJglPVDfCmnImadsww2k3VRSLiNP7aHQ99e8fqNIskXdmnNJA4IFkMSPYWCl0j3yDszBH5/UJ9DUTENUuvdCtejVvBrhMUEGqoEArdL/8fkIyQaUhHGvdQ15qghwrwwink4qfaZpiMsID2rNUYkF1kM+un8BTq/RhnChb0sCZ+nsix0LrsYhsp8BmqBe9qfif18tM3AhyJtPMUEnmi+KMQ5PAaRSwzxQlho8twUQxeyskQ6wwMTawig0BLb68TDr1GvJq6Pai2mwUcZTBMTgBZwCBK9AEN6AF2oCAR/AMXsGb8+S8OO/Ox7y15BQzh+APnM8fE62ToQ==</latexit><latexit sha1_base64="rSEhWG1C15re/sUNpRiFb4eQQWU=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzopil0W3LisYGuhMwyZNNOGJpkhyQh1KP6KGxeKuPU/3Pk3pu0stPXAhcM593LvPVHKmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKOTTBHaJglPVDfCmnImadsww2k3VRSLiNP7aHQ99e8fqNIskXdmnNJA4IFkMSPYWCl0j3yDszBH5/UJ9DUTENUuvdCtejVvBrhMUEGqoEArdL/8fkIyQaUhHGvdQ15qghwrwwink4qfaZpiMsID2rNUYkF1kM+un8BTq/RhnChb0sCZ+nsix0LrsYhsp8BmqBe9qfif18tM3AhyJtPMUEnmi+KMQ5PAaRSwzxQlho8twUQxeyskQ6wwMTawig0BLb68TDr1GvJq6Pai2mwUcZTBMTgBZwCBK9AEN6AF2oCAR/AMXsGb8+S8OO/Ox7y15BQzh+APnM8fE62ToQ==</latexit><latexit sha1_base64="rSEhWG1C15re/sUNpRiFb4eQQWU=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzopil0W3LisYGuhMwyZNNOGJpkhyQh1KP6KGxeKuPU/3Pk3pu0stPXAhcM593LvPVHKmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKOTTBHaJglPVDfCmnImadsww2k3VRSLiNP7aHQ99e8fqNIskXdmnNJA4IFkMSPYWCl0j3yDszBH5/UJ9DUTENUuvdCtejVvBrhMUEGqoEArdL/8fkIyQaUhHGvdQ15qghwrwwink4qfaZpiMsID2rNUYkF1kM+un8BTq/RhnChb0sCZ+nsix0LrsYhsp8BmqBe9qfif18tM3AhyJtPMUEnmi+KMQ5PAaRSwzxQlho8twUQxeyskQ6wwMTawig0BLb68TDr1GvJq6Pai2mwUcZTBMTgBZwCBK9AEN6AF2oCAR/AMXsGb8+S8OO/Ox7y15BQzh+APnM8fE62ToQ==</latexit><latexit sha1_base64="rSEhWG1C15re/sUNpRiFb4eQQWU=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzopil0W3LisYGuhMwyZNNOGJpkhyQh1KP6KGxeKuPU/3Pk3pu0stPXAhcM593LvPVHKmTae9+2UVlbX1jfKm5Wt7Z3dPXf/oKOTTBHaJglPVDfCmnImadsww2k3VRSLiNP7aHQ99e8fqNIskXdmnNJA4IFkMSPYWCl0j3yDszBH5/UJ9DUTENUuvdCtejVvBrhMUEGqoEArdL/8fkIyQaUhHGvdQ15qghwrwwink4qfaZpiMsID2rNUYkF1kM+un8BTq/RhnChb0sCZ+nsix0LrsYhsp8BmqBe9qfif18tM3AhyJtPMUEnmi+KMQ5PAaRSwzxQlho8twUQxeyskQ6wwMTawig0BLb68TDr1GvJq6Pai2mwUcZTBMTgBZwCBK9AEN6AF2oCAR/AMXsGb8+S8OO/Ox7y15BQzh+APnM8fE62ToQ==</latexit>



5/2+

5/2-

229Pa

<latexit sha1_base64="ACa5T54eR6XX8kPKRF7SShluyZc=">AAACDnicbVDLSgNBEJyNrxhfUY9eBkPAi2E3SPQYfIAniWAekF3C7KSTDJnZXWZmhbDEH/Dir3jxoIhXz978GyfJHjSxoKGo6qa7y484U9q2v63M0vLK6lp2PbexubW9k9/da6gwlhTqNOShbPlEAWcB1DXTHFqRBCJ8Dk1/eDHxm/cgFQuDOz2KwBOkH7Aeo0QbqZMvupfANcFXnRuMXcUEdir2cblsP2BXED2QIoHGuJMv2CV7CrxInJQUUIpaJ//ldkMaCwg05USptmNH2kuI1IxyGOfcWEFE6JD0oW1oQAQoL5m+M8ZFo3RxL5SmAo2n6u+JhAilRsI3nZMT1bw3Ef/z2rHunXkJC6JYQ0Bni3oxxzrEk2xwl0mgmo8MIVQycyumAyIJ1SbBnAnBmX95kTTKJadScm5PCtXzNI4sOkCH6Ag56BRV0TWqoTqi6BE9o1f0Zj1ZL9a79TFrzVjpzD76A+vzB75tmg4=</latexit>

�EN ⇠ 160� 220 eV

<latexit sha1_base64="w7YEqVqj1O/bWOOi94gzoOamLmw=">AAACCnicbVDLSsNAFJ34rPUVdelmtAiuYlJ8bYRiEVxWsA9oQphMJu3QyYOZiVBCu3Xjr7hxoYhbv8Cdf+OkzUJbD1w4nHMv997jJYwKaZrf2sLi0vLKammtvL6xubWt7+y2RJxyTJo4ZjHveEgQRiPSlFQy0kk4QaHHSNsb1HO//UC4oHF0L4cJcULUi2hAMZJKcvWDm/p4bEuUupl1Uh3BK2gZZyYc2yGSfR5m/sjVK6ZhTgDniVWQCijQcPUv249xGpJIYoaE6FpmIp0McUkxI6OynQqSIDxAPdJVNEIhEU42eWUEj5TiwyDmqiIJJ+rviQyFQgxDT3XmF4pZLxf/87qpDC6djEZJKkmEp4uClEEZwzwX6FNOsGRDRRDmVN0KcR9xhKVKr6xCsGZfnietqmGdG9bdaaV2XcRRAvvgEBwDC1yAGrgFDdAEGDyCZ/AK3rQn7UV71z6mrQtaMbMH/kD7/AH1Gpku</latexit>

EC ⌧1/2 = 1.50 d

<latexit sha1_base64="SQTTYFFVVUDkeI4sX/1JSQBaEMg=">AAACAHicbVDLSgMxFL1TX7W+Rl24cBMsgqsyU4u6LLpxWcE+oB1KJk3b0CQzJBmhDHXhr7hxoYhbP8Odf2PazkJbD4QczrmXe+8JY8608bxvJ7eyura+kd8sbG3v7O65+wcNHSWK0DqJeKRaIdaUM0nrhhlOW7GiWIScNsPRzdRvPlClWSTvzTimgcADyfqMYGOlrntUKXuoEwt0bj+BzVCJ9FHqSdcteiVvBrRM/IwUIUOt6351ehFJBJWGcKx12/diE6RYGUY4nRQ6iaYxJiM8oG1LJRZUB+nsgAk6tUoP9SNlnzRopv7uSLHQeixCWzndUS96U/E/r52Y/lWQMhknhkoyH9RPODIRmqaBekxRYvjYEkwUs7siMsQKE2MzK9gQ/MWTl0mjXPIvSv5dpVi9zuLIwzGcwBn4cAlVuIUa1IHABJ7hFd6cJ+fFeXc+5qU5J+s5hD9wPn8A9RqVZQ==</latexit>

420± 30 ns

IC

(5/2)-       99.3 keV



RADIUM SETUP

15

Ra(NO3)2+Ba
Oven

Zeeman
Slower

Magnetic Shielding
& Magnet Coils

HV Electrodes

J. R. Guest et al., PRL 98 093001 (2007)

226Ra MOT
200,000 atoms
40 µK

For EDM:
Ra-225
I = 1/2, J = 0
t1/2 = 15 days

For Testing:
Ra-226
I = 0, J = 0
t1/2 = 1600 yrs

(Low vapor pressure)

0.6 mm

h ~ 1.6*10^-6

Transverse Cooling 

 

significant improvements expected
DN (225Ra) < 1.4⇥ 10�23 e cm

<latexit sha1_base64="KrKsagxpOgKm0DAjF7rKCb7v6T0="></latexit><latexit sha1_base64="KrKsagxpOgKm0DAjF7rKCb7v6T0="></latexit><latexit sha1_base64="KrKsagxpOgKm0DAjF7rKCb7v6T0="></latexit><latexit sha1_base64="KrKsagxpOgKm0DAjF7rKCb7v6T0="></latexit>



Isotope sources

FRIB is planning an isotope harvesting program
238U beam program will yield large productions of 225Ra, 229Pa, 221Rn, 223Rn

The productions of both 225Ra and 229Pa are both favorable, 229Pa particularly so

If harvesting can be done daily, the available number of atoms of 229Pa available for trapping would 
be about 50 times that of 225Ra 

Ra 225 15	d EDM EDM 238U 4.9E+00 mCi/wk

Ac 225 10	d medicine generator	for	213Bi,	or	direct	alpha	therapy 238U 4.4E+01 mCi/wk

Ac 227 21.7	y medicine impurity	in	225Ac	/	parent	to	227Th 238U 3.4E-02 mCi/wk

Th 227 18.7	d medicine generator	for	223Ra 238U 6.4E+01 mCi/wk

Th 228 1.9	y medicine generator	212Pb/212Bi 238U 8.1E+00 mCi/wk

Pa 229 1.5	d EDM level	spliQng,	octupole	deformaRon,	EDM 238U 3.9E+02 mCi/d

Th 229 7.9	ky medicine,	EDM nuclear	clock,	225Ra	parent,	225Ac	parent 238U 2.0E-03 mCi/wk

Isotope Harvesting at FRIB, G. W. Severin, editor



Octupole collectivity

Now appreciated this collectivity operates for 229Pa

So some of the requirements for a viable experiment are established
measured value of the 224Ra octupole moment, with its
width and that of the error bar on top of it representing
experimental uncertainty. The slanted line in Fig. 2(a) and
band in Fig. 2(b) represent, respectively, the correlation and
total uncertainty [34] of the Schiff moment. The uncertainty
is smaller near the middle of the figure, where the
calculated moments have more impact.
Figure 2(a) contains, in addition to the items already

discussed, the results of a quantitative analysis in black. We
use linear regression to determine the coefficients a and b
in the relation S10 ¼ aþ b ×Q3

0ð224RaÞ. The Supplemental
Material [34] for this manuscript provides more details. For
225Ra, the propagated intrinsic Schiff moment and its
uncertainty at the experimental intrinsic octupole moment
Q3

0ð224RaÞ ¼ 940ð30Þ is S0 ¼ 26.6ð1.9Þ e fm3. The theo-
retical uncertainty of 1.6 e fm3 is larger than that from
experiment, which is 1.1 e fm3.
It is now clear that the observed correlation between the

calculated intrinsic Schiff moment in 225Ra and octupole
moment in 224Ra allows us to greatly reduce systematic
uncertainties stemming from nuclear functionals. Figure 3(a)
shows predictions for the intrinsic Schiff moments of 221Rn,
223Rn, 223Fr, 225Ra, and 229Pa from the experimental octupole
moments of 224Ra [15], 226Ra [38], and 220Rn [15]. A similar
analysis, shown in Fig. 3(b), allows us to predict values of
octupole moments in these odd nuclei. Numerical values for
all these intrinsic moments are collected in the Supplemental
Material [34]. The discrepancies that remain among pre-
dictions reflect systematic uncertainty that our analysis has
not removed.
To obtain an independent estimate of systematic uncer-

tainties in the intrinsic Schiff moment of 225Ra, we employ
the full covariance matrix of the UNEDF0 functional model
parameters [29]. This gives an intrinsic Schiff moment in
225Ra of S10 ¼ 32.7ð1.9Þ e fm3 and an octupole moment in
224Ra of Q3

0 ¼ 1.17ð10Þ × 1000 e fm3 [cf. the error bars in
Fig. 2(b)]. It also yields a very strong correlation coefficient
of 0.908 between the two moments. The relatively large
uncertainty in Q3

0 means that only a modest increase in the
UNEDF0 penalty function is required to alter the coupling
constants so that the calculated Q3

0 agrees with experiment.

The strong correlation between the octupole and Schiff
moments then means that the Schiff moment would
probably slide closer to our propagated value of
26.6 e fm3. This hypothetical result, however, can only
be verified by a full refit of UNEDF0 with the experimental
value of Q3

0 in 224Ra included in the penalty function.
So far all our focus has been on the intrinsic Schiff

moment, which, as we have noted, is only one of the two
ingredients in the laboratory Schiff moment (3); the other is
the intrinsic matrix element of V̂PT. Can we use measured
octupole moments to constrain it as well? Figure 4 shows
the variation of coefficients a0, a1, a2, b1, and b2, Eq. (5),
(In Refs. [16,39] the signs of coefficients a0, a1, and a2
were inverted.) in 225Ra with the octupole moment in 224Ra.
Apart from b2, there is a clear correlation that allows for a
meaningful extrapolation to the measured value; a larger
scatter of points induces a larger extrapolation error for b2.
The analysis becomes more complicated, however, when

we include measured octupole moments from other iso-
topes. The correlation between a given octupole moment
and the coefficients ai, bi still exists, but the use of two
different octupole moments to constrain the coefficients can
lead to quite different values. This situation is unlike that
depicted by Fig. 3, and suggests the presence of significant
systematic error in the calculations of the intrinsic matrix
element of V̂PT.
The figures in our Supplemental Material [34] show that

the correlation between an octupole moment in one nucleus
and a laboratory Schiff moment in another is better if the
two nuclei are very close together in Z and N. We therefore
use only the octupole moment of 220Ra in computing the
coefficients ai and bi in 221Rn and 223Rn, and only the
moments of 224Ra and 226Ra when computing the coef-
ficients in 223Fr, 225Ra, and 229Pa. As Table I shows, we still
end up with a sizable uncertainty in the coefficients, even
with these restrictions. The numbers in italics there are
consistent with zero, and only those in boldface are
determined with a precision of 25% or better. In 225Ra,
our central values for a1 and a2 are slightly smaller than in
our earlier computation [16], while a0 is consistent with
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unable (obviously) to examine the effects of short-range
NN correlations.

We briefly review some definitions and ideas. The
Schiff moment is given by

S ≡ ⟨Ψ0|Ŝz|Ψ0⟩ =
∑

i̸=0

⟨Ψ0|Ŝz|Ψi⟩⟨Ψi|V̂PT |Ψ0⟩

E0 − Ei
+ c.c.,

(1)
where |Ψ0⟩ is the member of the ground-state multiplet
with Jz = J = 1/2 (positive parity), the sum is over

excited states, and Ŝz is the operator

Ŝz = e
10

∑

p

(

r2
p − 5

3
r2
ch

)

zp, (2)

with the sum here over protons, and r2
ch the mean-square

charge radius. The operator V̂PT in Eq. (1) is the T- (and
parity-) violating nucleon-nucleon interaction mediated
by the pion [7, 15]:

V̂PT (r1 − r2) = −
g m2

π

8πmN

{

(σ1 − σ2) · (r1 − r2)
[

ḡ0 τ⃗1 · τ⃗2 −
ḡ1

2
(τ1z + τ2z) + ḡ2(3τ1zτ2z − τ⃗1 · τ⃗2)

]

(3)

−
ḡ1

2
(σ1 + σ2) · (r1 − r2) (τ1z − τ2z)

}exp(−mπ|r1 − r2|)

mπ|r1 − r2|2

[

1 +
1

mπ|r1 − r2|

]

,

where arrows denote isovector operators, τz is +1 for neu-
trons, mN is the nucleon mass, and (in this equation
only) we use the convention h̄ = c = 1. The ḡ’s are the
unknown isoscalar, isovector, and isotensor T-violating
pion-nucleon coupling constants, and g is the usual strong
πNN coupling constant.

The asymmetric shape of 225Ra implies parity dou-
bling (see e.g. Ref. [16]), i.e. the existence of a very low-
energy |1/2−⟩ state, in this case 55 keV [17] above the
ground state |Ψ0⟩ ≡ |1/2+⟩, that dominates the sum in
Eq. (1) because of the corresponding small denominator.
With the approximation that the shape deformation is
rigid, the ground state and its negative-parity partner in
octupole-deformed nucleus are projections onto good par-
ity and angular momentum of the same “intrinsic state”
(see Fig. 1), which represents the wave function of the nu-
cleus in its own body-fixed frame with the total angular
momentum aligned along the symmetry axis. Equation
(1) then reduces to [3]

S ≈ −
2

3
⟨Ŝz⟩

⟨V̂PT ⟩

(55 keV)
, (4)

where the brackets indicate expectation values in the in-
trinsic state. Using Eq. (3) for V̂PT , we can express the
dependence of the Schiff moment on the undetermined
T-violating πNN vertices as

S = a0 g ḡ0 + a1 g ḡ1 + a2 g ḡ2 . (5)

The coefficients ai, which are the result of the calculation,
have units e fm3.

The octupole deformation enhances ⟨Ŝz⟩, the first fac-
tor in Eq. (4), making it collective, robust, and straight-
forward to calculate with an error of a factor of two or
less. The interaction expectation value ⟨V̂PT ⟩ is harder
to estimate because it is sensitive to the nuclear spin

FIG. 1: (color online). Shape of the microscopically calcu-
lated [13] mass distribution in 225Ra, represented here by the
surface of a uniform body that has the same multipole mo-
ments Qλ0 for λ=0. . . 4 as our calculated density.

distribution, which depends on delicate correlations near
the Fermi surface. Our calculation allows the breaking
of Kramers degeneracy in the intrinsic frame and, conse-
quently, spin polarization.

To evaluate ⟨V̂PT ⟩ we constructed a new version of the
code HFODD (v2.14e) [18, 19]. The code uses a triax-
ial harmonic-oscillator basis and Gaussian integration to
solve self-consistent mean-field equations for zero-range
Skyrme interactions. Evaluating matrix elements of the
finite-range interaction (3) is much harder numerically,
but efficient techniques have already been developed [20]
for Gaussian interactions, which are separable in three
Cartesian directions. The spatial dependence in Eq. (3) is
different, the derivative of a Yukawa function, and we also
include short-range correlations between nucleons (which
the mean-field does not capture) by multiplying the in-
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unable (obviously) to examine the effects of short-range
NN correlations.

We briefly review some definitions and ideas. The
Schiff moment is given by

S ≡ ⟨Ψ0|Ŝz|Ψ0⟩ =
∑

i̸=0

⟨Ψ0|Ŝz|Ψi⟩⟨Ψi|V̂PT |Ψ0⟩
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where arrows denote isovector operators, τz is +1 for neu-
trons, mN is the nucleon mass, and (in this equation
only) we use the convention h̄ = c = 1. The ḡ’s are the
unknown isoscalar, isovector, and isotensor T-violating
pion-nucleon coupling constants, and g is the usual strong
πNN coupling constant.

The asymmetric shape of
225
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bling (see e.g. Ref. [16]), i.e. the existence of a very low-
energy |1/2
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⟩ state, in this case 55 keV [17] above the

ground state |Ψ0⟩ ≡ |1/2
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⟩, that dominates the sum in

Eq. (1) because of the corresponding small denominator.
With the approximation that the shape deformation is
rigid, the ground state and its negative-parity partner in
octupole-deformed nucleus are projections onto good par-
ity and angular momentum of the same “intrinsic state”
(see Fig. 1), which represents the wave function of the nu-
cleus in its own body-fixed frame with the total angular
momentum aligned along the symmetry axis. Equation
(1) then reduces to [3]

S ≈ −
2

3
⟨Ŝz⟩

⟨V̂PT ⟩

(55 keV)
, (4)

where the brackets indicate expectation values in the in-
trinsic state. Using Eq. (3) for V̂PT , we can express the
dependence of the Schiff moment on the undetermined
T-violating πNN vertices as

S = a0 g ḡ0 + a1 g ḡ1 + a2 g ḡ2 . (5)

The coefficients ai, which are the result of the calculation,
have units e fm
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The octupole deformation enhances ⟨Ŝz⟩, the first fac-
tor in Eq. (4), making it collective, robust, and straight-
forward to calculate with an error of a factor of two or
less. The interaction expectation value ⟨V̂PT ⟩ is harder
to estimate because it is sensitive to the nuclear spin

FIG. 1: (color online). Shape of the microscopically calcu-
lated [13] mass distribution in

225
Ra, represented here by the

surface of a uniform body that has the same multipole mo-
ments Qλ0 for λ=0. . . 4 as our calculated density.

distribution, which depends on delicate correlations near
the Fermi surface. Our calculation allows the breaking
of Kramers degeneracy in the intrinsic frame and, conse-
quently, spin polarization.

To evaluate ⟨V̂PT ⟩ we constructed a new version of the
code HFODD (v2.14e) [18, 19]. The code uses a triax-
ial harmonic-oscillator basis and Gaussian integration to
solve self-consistent mean-field equations for zero-range
Skyrme interactions. Evaluating matrix elements of the
finite-range interaction (3) is much harder numerically,
but efficient techniques have already been developed [20]
for Gaussian interactions, which are separable in three
Cartesian directions. The spatial dependence in Eq. (3) is
different, the derivative of a Yukawa function, and we also
include short-range correlations between nucleons (which
the mean-field does not capture) by multiplying the in-
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<latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit>

e

Eext ·C1A
<latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit>

C1A ·C1N
<latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit><latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit><latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit><latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit>

C1A ·C1N
<latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit><latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit><latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit><latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit>

+

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

Schiff moment in 229Pa 



Eext ·C1N
<latexit sha1_base64="n/9gKOtx8QXyVHRHFLKNfeCu3pg=">AAACJ3icbVDLSsNAFJ3UV62vqks3g0VwVRIp6EoKRXAlFewDmhImk2k7dJIJMzdiCfkbN/6KG0FFdOmfOGm70NYLwxzOfZ7jx4JrsO0vq7Cyura+UdwsbW3v7O6V9w/aWiaKshaVQqquTzQTPGIt4CBYN1aMhL5gHX/cyPOde6Y0l9EdTGLWD8kw4gNOCRjKK1+WXF+KQE9C86VXmeeGBEYqTNkDZNilgQRXmgH5/PR3acPJMu/GK1fsqj0NvAycOaigeTS98qsbSJqELAIqiNY9x46hnxIFnAqWldxEs5jQMRmynoERCZnup1OdGT4xTIAHUpkXAZ6yvztSEur8PFOZq9CLuZz8L9dLYHDRT3kUJ8AiOls0SAQGiXPTcMAVoyAmBhCquLkV0xFRhIKxtmRMcBYlL4P2WdWxq85trVKvze0ooiN0jE6Rg85RHV2jJmohih7RM3pD79aT9WJ9WJ+z0oI17zlEf8L6/gFFgqf6</latexit><latexit sha1_base64="n/9gKOtx8QXyVHRHFLKNfeCu3pg=">AAACJ3icbVDLSsNAFJ3UV62vqks3g0VwVRIp6EoKRXAlFewDmhImk2k7dJIJMzdiCfkbN/6KG0FFdOmfOGm70NYLwxzOfZ7jx4JrsO0vq7Cyura+UdwsbW3v7O6V9w/aWiaKshaVQqquTzQTPGIt4CBYN1aMhL5gHX/cyPOde6Y0l9EdTGLWD8kw4gNOCRjKK1+WXF+KQE9C86VXmeeGBEYqTNkDZNilgQRXmgH5/PR3acPJMu/GK1fsqj0NvAycOaigeTS98qsbSJqELAIqiNY9x46hnxIFnAqWldxEs5jQMRmynoERCZnup1OdGT4xTIAHUpkXAZ6yvztSEur8PFOZq9CLuZz8L9dLYHDRT3kUJ8AiOls0SAQGiXPTcMAVoyAmBhCquLkV0xFRhIKxtmRMcBYlL4P2WdWxq85trVKvze0ooiN0jE6Rg85RHV2jJmohih7RM3pD79aT9WJ9WJ+z0oI17zlEf8L6/gFFgqf6</latexit><latexit sha1_base64="n/9gKOtx8QXyVHRHFLKNfeCu3pg=">AAACJ3icbVDLSsNAFJ3UV62vqks3g0VwVRIp6EoKRXAlFewDmhImk2k7dJIJMzdiCfkbN/6KG0FFdOmfOGm70NYLwxzOfZ7jx4JrsO0vq7Cyura+UdwsbW3v7O6V9w/aWiaKshaVQqquTzQTPGIt4CBYN1aMhL5gHX/cyPOde6Y0l9EdTGLWD8kw4gNOCRjKK1+WXF+KQE9C86VXmeeGBEYqTNkDZNilgQRXmgH5/PR3acPJMu/GK1fsqj0NvAycOaigeTS98qsbSJqELAIqiNY9x46hnxIFnAqWldxEs5jQMRmynoERCZnup1OdGT4xTIAHUpkXAZ6yvztSEur8PFOZq9CLuZz8L9dLYHDRT3kUJ8AiOls0SAQGiXPTcMAVoyAmBhCquLkV0xFRhIKxtmRMcBYlL4P2WdWxq85trVKvze0ooiN0jE6Rg85RHV2jJmohih7RM3pD79aT9WJ9WJ+z0oI17zlEf8L6/gFFgqf6</latexit><latexit sha1_base64="n/9gKOtx8QXyVHRHFLKNfeCu3pg=">AAACJ3icbVDLSsNAFJ3UV62vqks3g0VwVRIp6EoKRXAlFewDmhImk2k7dJIJMzdiCfkbN/6KG0FFdOmfOGm70NYLwxzOfZ7jx4JrsO0vq7Cyura+UdwsbW3v7O6V9w/aWiaKshaVQqquTzQTPGIt4CBYN1aMhL5gHX/cyPOde6Y0l9EdTGLWD8kw4gNOCRjKK1+WXF+KQE9C86VXmeeGBEYqTNkDZNilgQRXmgH5/PR3acPJMu/GK1fsqj0NvAycOaigeTS98qsbSJqELAIqiNY9x46hnxIFnAqWldxEs5jQMRmynoERCZnup1OdGT4xTIAHUpkXAZ6yvztSEur8PFOZq9CLuZz8L9dLYHDRT3kUJ8AiOls0SAQGiXPTcMAVoyAmBhCquLkV0xFRhIKxtmRMcBYlL4P2WdWxq85trVKvze0ooiN0jE6Rg85RHV2jJmohih7RM3pD79aT9WJ9WJ+z0oI17zlEf8L6/gFFgqf6</latexit>W W
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|IN i
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<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

Schiff moment in 229Pa 

so leading order terms are all o(RN) but cancel exactly in the point nucleus limit

RN

RA
where EA ⇠ 1

RA
EN ⇠ 1

RN
<latexit sha1_base64="eoO3+LXKK+cyaTUWczlOxlCqZ8s="></latexit><latexit sha1_base64="eoO3+LXKK+cyaTUWczlOxlCqZ8s="></latexit><latexit sha1_base64="eoO3+LXKK+cyaTUWczlOxlCqZ8s="></latexit><latexit sha1_base64="eoO3+LXKK+cyaTUWczlOxlCqZ8s="></latexit>

Count in

RN
<latexit sha1_base64="fFE9DIvJ0+1V6oDuZtxGq2bNenA=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXcONK6qMPaEOZTCft0MkkzEyEEvoJblwo4tYvcuffOGkrqOiBC4dz7uXee4KEM6UR+rAKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZTfAinImaEszzWk3kRRHAaedYHKR+517KhWLxZ2eJtSP8EiwkBGsjXR7M7galCvIPq9XXa8KkY1QzXGdnLg178yDjlFyVMASzUH5vT+MSRpRoQnHSvUclGg/w1Izwums1E8VTTCZ4BHtGSpwRJWfzU+dwROjDGEYS1NCw7n6fSLDkVLTKDCdEdZj9dvLxb+8XqrDup8xkaSaCrJYFKYc6hjmf8Mhk5RoPjUEE8nMrZCMscREm3RKJoSvT+H/pO3aDrKda6/S8JZxFMEROAanwAE10ACXoAlagIAReABP4Nni1qP1Yr0uWgvWcuYQ/ID19glZmY3L</latexit><latexit sha1_base64="fFE9DIvJ0+1V6oDuZtxGq2bNenA=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXcONK6qMPaEOZTCft0MkkzEyEEvoJblwo4tYvcuffOGkrqOiBC4dz7uXee4KEM6UR+rAKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZTfAinImaEszzWk3kRRHAaedYHKR+517KhWLxZ2eJtSP8EiwkBGsjXR7M7galCvIPq9XXa8KkY1QzXGdnLg178yDjlFyVMASzUH5vT+MSRpRoQnHSvUclGg/w1Izwums1E8VTTCZ4BHtGSpwRJWfzU+dwROjDGEYS1NCw7n6fSLDkVLTKDCdEdZj9dvLxb+8XqrDup8xkaSaCrJYFKYc6hjmf8Mhk5RoPjUEE8nMrZCMscREm3RKJoSvT+H/pO3aDrKda6/S8JZxFMEROAanwAE10ACXoAlagIAReABP4Nni1qP1Yr0uWgvWcuYQ/ID19glZmY3L</latexit><latexit sha1_base64="fFE9DIvJ0+1V6oDuZtxGq2bNenA=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXcONK6qMPaEOZTCft0MkkzEyEEvoJblwo4tYvcuffOGkrqOiBC4dz7uXee4KEM6UR+rAKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZTfAinImaEszzWk3kRRHAaedYHKR+517KhWLxZ2eJtSP8EiwkBGsjXR7M7galCvIPq9XXa8KkY1QzXGdnLg178yDjlFyVMASzUH5vT+MSRpRoQnHSvUclGg/w1Izwums1E8VTTCZ4BHtGSpwRJWfzU+dwROjDGEYS1NCw7n6fSLDkVLTKDCdEdZj9dvLxb+8XqrDup8xkaSaCrJYFKYc6hjmf8Mhk5RoPjUEE8nMrZCMscREm3RKJoSvT+H/pO3aDrKda6/S8JZxFMEROAanwAE10ACXoAlagIAReABP4Nni1qP1Yr0uWgvWcuYQ/ID19glZmY3L</latexit><latexit sha1_base64="fFE9DIvJ0+1V6oDuZtxGq2bNenA=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXcONK6qMPaEOZTCft0MkkzEyEEvoJblwo4tYvcuffOGkrqOiBC4dz7uXee4KEM6UR+rAKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZTfAinImaEszzWk3kRRHAaedYHKR+517KhWLxZ2eJtSP8EiwkBGsjXR7M7galCvIPq9XXa8KkY1QzXGdnLg178yDjlFyVMASzUH5vT+MSRpRoQnHSvUclGg/w1Izwums1E8VTTCZ4BHtGSpwRJWfzU+dwROjDGEYS1NCw7n6fSLDkVLTKDCdEdZj9dvLxb+8XqrDup8xkaSaCrJYFKYc6hjmf8Mhk5RoPjUEE8nMrZCMscREm3RKJoSvT+H/pO3aDrKda6/S8JZxFMEROAanwAE10ACXoAlagIAReABP4Nni1qP1Yr0uWgvWcuYQ/ID19glZmY3L</latexit>

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

<latexit sha1_base64="amQ+SxrDD0kpAzCpNntUwhwTMic=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITCWpEDAWWJhQqehDakPkOE5r1XEi20Gqoiz8CgsDCLHyGWz8DW6aAVqOdKWjc+719T1ezKhUlvVtLCwuLa+sltbK6xubW9vmzm5bRonApIUjFomuhyRhlJOWooqRbiwICj1GOt7oeuJ3HomQNOL3ahwTJ0QDTgOKkdKSa+6n/fyRVBA/g0339qTpXj7UMtesWFUrB5wndkEqoEDDNb/6foSTkHCFGZKyZ1uxclIkFMWMZOV+IkmM8AgNSE9TjkIinTTfncEjrfgwiIQurmCu/p5IUSjlOPR0Z4jUUM56E/E/r5eo4MJJKY8TRTieLgoSBlUEJ2lAnwqCFRtrgrCg+q8QD5FAWOnMyjoEe/bkedKuVe2zqn13WqlfFXGUwAE4BMfABuegDm5AA7QABhl4Bq/gzXgyXox342PaumAUM3vgD4zPHxAnlg0=</latexit>

RN/R2
A

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>
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C1A ·C1N
<latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit><latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit><latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit><latexit sha1_base64="czLM3jXUZSAcbl003T6LVxeUlpE=">AAACIHicbVBNS8MwGE7n16xfVY9egkPwNFoR5nGyiyeZ4D5gLSVN0y0sbUqSCqP0p3jxr3jxoIje9NeYbj3o5gshD8/zPsn7PkHKqFS2/WXU1tY3Nrfq2+bO7t7+gXV41Jc8E5j0MGdcDAMkCaMJ6SmqGBmmgqA4YGQQTDulPnggQlKe3KtZSrwYjRMaUYyUpnyrZeZuwFkoZ7G+8o5TFP41dHHIFXS5dpYPr7bc+lbDbtrzgqvAqUADVNX1rU835DiLSaIwQ1KOHDtVXo6EopiRwnQzSVKEp2hMRhomKCbSy+cLFvBMMyGMuNAnUXDO/nbkKJbleLozRmoil7WS/E8bZSq68nKapJkiCV58FGUMKg7LtGBIBcGKzTRAWFA9K8QTJBBWOlNTh+Asr7wK+hdNx246d5eN9mUVRx2cgFNwDhzQAm1wA7qgBzB4BM/gFbwZT8aL8W58LFprRuU5Bn/K+P4B+f+kDg==</latexit>

+

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

Schiff moment in 229Pa 

so leading order terms are all o(RN) but cancel exactly in the point nucleus limit

RN

RA
where EA ⇠ 1

RA
EN ⇠ 1

RN
<latexit sha1_base64="eoO3+LXKK+cyaTUWczlOxlCqZ8s="></latexit><latexit sha1_base64="eoO3+LXKK+cyaTUWczlOxlCqZ8s="></latexit><latexit sha1_base64="eoO3+LXKK+cyaTUWczlOxlCqZ8s="></latexit><latexit sha1_base64="eoO3+LXKK+cyaTUWczlOxlCqZ8s="></latexit>

Count in

RN
<latexit sha1_base64="fFE9DIvJ0+1V6oDuZtxGq2bNenA=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXcONK6qMPaEOZTCft0MkkzEyEEvoJblwo4tYvcuffOGkrqOiBC4dz7uXee4KEM6UR+rAKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZTfAinImaEszzWk3kRRHAaedYHKR+517KhWLxZ2eJtSP8EiwkBGsjXR7M7galCvIPq9XXa8KkY1QzXGdnLg178yDjlFyVMASzUH5vT+MSRpRoQnHSvUclGg/w1Izwums1E8VTTCZ4BHtGSpwRJWfzU+dwROjDGEYS1NCw7n6fSLDkVLTKDCdEdZj9dvLxb+8XqrDup8xkaSaCrJYFKYc6hjmf8Mhk5RoPjUEE8nMrZCMscREm3RKJoSvT+H/pO3aDrKda6/S8JZxFMEROAanwAE10ACXoAlagIAReABP4Nni1qP1Yr0uWgvWcuYQ/ID19glZmY3L</latexit><latexit sha1_base64="fFE9DIvJ0+1V6oDuZtxGq2bNenA=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXcONK6qMPaEOZTCft0MkkzEyEEvoJblwo4tYvcuffOGkrqOiBC4dz7uXee4KEM6UR+rAKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZTfAinImaEszzWk3kRRHAaedYHKR+517KhWLxZ2eJtSP8EiwkBGsjXR7M7galCvIPq9XXa8KkY1QzXGdnLg178yDjlFyVMASzUH5vT+MSRpRoQnHSvUclGg/w1Izwums1E8VTTCZ4BHtGSpwRJWfzU+dwROjDGEYS1NCw7n6fSLDkVLTKDCdEdZj9dvLxb+8XqrDup8xkaSaCrJYFKYc6hjmf8Mhk5RoPjUEE8nMrZCMscREm3RKJoSvT+H/pO3aDrKda6/S8JZxFMEROAanwAE10ACXoAlagIAReABP4Nni1qP1Yr0uWgvWcuYQ/ID19glZmY3L</latexit><latexit sha1_base64="fFE9DIvJ0+1V6oDuZtxGq2bNenA=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXcONK6qMPaEOZTCft0MkkzEyEEvoJblwo4tYvcuffOGkrqOiBC4dz7uXee4KEM6UR+rAKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZTfAinImaEszzWk3kRRHAaedYHKR+517KhWLxZ2eJtSP8EiwkBGsjXR7M7galCvIPq9XXa8KkY1QzXGdnLg178yDjlFyVMASzUH5vT+MSRpRoQnHSvUclGg/w1Izwums1E8VTTCZ4BHtGSpwRJWfzU+dwROjDGEYS1NCw7n6fSLDkVLTKDCdEdZj9dvLxb+8XqrDup8xkaSaCrJYFKYc6hjmf8Mhk5RoPjUEE8nMrZCMscREm3RKJoSvT+H/pO3aDrKda6/S8JZxFMEROAanwAE10ACXoAlagIAReABP4Nni1qP1Yr0uWgvWcuYQ/ID19glZmY3L</latexit><latexit sha1_base64="fFE9DIvJ0+1V6oDuZtxGq2bNenA=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXcONK6qMPaEOZTCft0MkkzEyEEvoJblwo4tYvcuffOGkrqOiBC4dz7uXee4KEM6UR+rAKK6tr6xvFzdLW9s7uXnn/oK3iVBLaIjGPZTfAinImaEszzWk3kRRHAaedYHKR+517KhWLxZ2eJtSP8EiwkBGsjXR7M7galCvIPq9XXa8KkY1QzXGdnLg178yDjlFyVMASzUH5vT+MSRpRoQnHSvUclGg/w1Izwums1E8VTTCZ4BHtGSpwRJWfzU+dwROjDGEYS1NCw7n6fSLDkVLTKDCdEdZj9dvLxb+8XqrDup8xkaSaCrJYFKYc6hjmf8Mhk5RoPjUEE8nMrZCMscREm3RKJoSvT+H/pO3aDrKda6/S8JZxFMEROAanwAE10ACXoAlagIAReABP4Nni1qP1Yr0uWgvWcuYQ/ID19glZmY3L</latexit>

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

<latexit sha1_base64="amQ+SxrDD0kpAzCpNntUwhwTMic=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITCWpEDAWWJhQqehDakPkOE5r1XEi20Gqoiz8CgsDCLHyGWz8DW6aAVqOdKWjc+719T1ezKhUlvVtLCwuLa+sltbK6xubW9vmzm5bRonApIUjFomuhyRhlJOWooqRbiwICj1GOt7oeuJ3HomQNOL3ahwTJ0QDTgOKkdKSa+6n/fyRVBA/g0339qTpXj7UMtesWFUrB5wndkEqoEDDNb/6foSTkHCFGZKyZ1uxclIkFMWMZOV+IkmM8AgNSE9TjkIinTTfncEjrfgwiIQurmCu/p5IUSjlOPR0Z4jUUM56E/E/r5eo4MJJKY8TRTieLgoSBlUEJ2lAnwqCFRtrgrCg+q8QD5FAWOnMyjoEe/bkedKuVe2zqn13WqlfFXGUwAE4BMfABuegDm5AA7QABhl4Bq/gzXgyXox342PaumAUM3vgD4zPHxAnlg0=</latexit>

RN/R2
A

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>
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<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

<latexit sha1_base64="amQ+SxrDD0kpAzCpNntUwhwTMic=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITCWpEDAWWJhQqehDakPkOE5r1XEi20Gqoiz8CgsDCLHyGWz8DW6aAVqOdKWjc+719T1ezKhUlvVtLCwuLa+sltbK6xubW9vmzm5bRonApIUjFomuhyRhlJOWooqRbiwICj1GOt7oeuJ3HomQNOL3ahwTJ0QDTgOKkdKSa+6n/fyRVBA/g0339qTpXj7UMtesWFUrB5wndkEqoEDDNb/6foSTkHCFGZKyZ1uxclIkFMWMZOV+IkmM8AgNSE9TjkIinTTfncEjrfgwiIQurmCu/p5IUSjlOPR0Z4jUUM56E/E/r5eo4MJJKY8TRTieLgoSBlUEJ2lAnwqCFRtrgrCg+q8QD5FAWOnMyjoEe/bkedKuVe2zqn13WqlfFXGUwAE4BMfABuegDm5AA7QABhl4Bq/gzXgyXox342PaumAUM3vgD4zPHxAnlg0=</latexit>
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point Coulomb interaction used above: cancels

�4⇡↵
1X

`=0

" 
ZX

i=1

x`
i Y`(⌦i)

!
·
Z 1

xi

dy ⇢N (y)
1

y`+1
Y`(⌦y)�

 
ZX

i=1

1

x`+1
i

Y`(⌦i)

!
·
Z 1

xi

dy ⇢N (y)y`Y`(⌦y)

#

<latexit sha1_base64="WNFPVGD+CnuR3l0TD5FhxtQ7zZM="></latexit><latexit sha1_base64="WNFPVGD+CnuR3l0TD5FhxtQ7zZM="></latexit><latexit sha1_base64="WNFPVGD+CnuR3l0TD5FhxtQ7zZM="></latexit><latexit sha1_base64="WNFPVGD+CnuR3l0TD5FhxtQ7zZM="></latexit>

penetration terms generate l=1 Schiff moment:       
<latexit sha1_base64="Zp6+tZC9wTIwALNgw4VH5SUzX7Q=">AAACEXicbVC7TsMwFHXKq5RXgZHFokLqVCUVAsYCCxMqFX1IbRo5jtNadezIdpCqKL/Awq+wMIAQKxsbf4P7GKDlSraOzrnn+vr4MaNK2/a3lVtZXVvfyG8WtrZ3dveK+wctJRKJSRMLJmTHR4owyklTU81IJ5YERT4jbX90PdHbD0QqKvi9HsfEjdCA05BipA3lFctpbzoklSTIoOg2vFuYmqtfhT1hjLDhXfarmZt5xZJdsacFl4EzByUwr7pX/OoFAicR4RozpFTXsWPtpkhqihnJCr1EkRjhERqQroEcRUS56XSZDJ4YJoChkOZwDafsb0eKIqXGkW86I6SHalGbkP9p3USHF25KeZxowvHsoTBhUAs4iQcGVBKs2dgAhCU1u0I8RBJhbUIsmBCcxS8vg1a14pxVnLvTUu1qHkceHIFjUAYOOAc1cAPqoAkweATP4BW8WU/Wi/Vufcxac9bccwj+lPX5A1U8nK4=</latexit>
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<latexit sha1_base64="pqh4Q0stMyCTBUG2Dmp6Ulx3+3Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdCLx4rmLbQhrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777ZS2tnd298r7lYPDo+OT6ulZRyeZYuizRCSqF1KNgkv0DTcCe6lCGocCu+G0tfC7T6g0T+SjmaUYxHQsecQZNVbyBxKJO6zW3Lq7BNkkXkFqUKA9rH4NRgnLYpSGCap133NTE+RUGc4EziuDTGNK2ZSOsW+ppDHqIF8eOydXVhmRKFG2pCFL9fdETmOtZ3FoO2NqJnrdW4j/ef3MRHdBzmWaGZRstSjKBDEJWXxORlwhM2JmCWWK21sJm1BFmbH5VGwI3vrLm6RzU/fcuvdwW2u2ijjKcAGXcA0eNKAJ99AGHxhweIZXeHOk8+K8Ox+r1pJTzJzDHzifPwyPjiw=</latexit><latexit sha1_base64="pqh4Q0stMyCTBUG2Dmp6Ulx3+3Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdCLx4rmLbQhrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777ZS2tnd298r7lYPDo+OT6ulZRyeZYuizRCSqF1KNgkv0DTcCe6lCGocCu+G0tfC7T6g0T+SjmaUYxHQsecQZNVbyBxKJO6zW3Lq7BNkkXkFqUKA9rH4NRgnLYpSGCap133NTE+RUGc4EziuDTGNK2ZSOsW+ppDHqIF8eOydXVhmRKFG2pCFL9fdETmOtZ3FoO2NqJnrdW4j/ef3MRHdBzmWaGZRstSjKBDEJWXxORlwhM2JmCWWK21sJm1BFmbH5VGwI3vrLm6RzU/fcuvdwW2u2ijjKcAGXcA0eNKAJ99AGHxhweIZXeHOk8+K8Ox+r1pJTzJzDHzifPwyPjiw=</latexit><latexit sha1_base64="pqh4Q0stMyCTBUG2Dmp6Ulx3+3Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdCLx4rmLbQhrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777ZS2tnd298r7lYPDo+OT6ulZRyeZYuizRCSqF1KNgkv0DTcCe6lCGocCu+G0tfC7T6g0T+SjmaUYxHQsecQZNVbyBxKJO6zW3Lq7BNkkXkFqUKA9rH4NRgnLYpSGCap133NTE+RUGc4EziuDTGNK2ZSOsW+ppDHqIF8eOydXVhmRKFG2pCFL9fdETmOtZ3FoO2NqJnrdW4j/ef3MRHdBzmWaGZRstSjKBDEJWXxORlwhM2JmCWWK21sJm1BFmbH5VGwI3vrLm6RzU/fcuvdwW2u2ijjKcAGXcA0eNKAJ99AGHxhweIZXeHOk8+K8Ox+r1pJTzJzDHzifPwyPjiw=</latexit><latexit sha1_base64="pqh4Q0stMyCTBUG2Dmp6Ulx3+3Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMdCLx4rmLbQhrLZTtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777ZS2tnd298r7lYPDo+OT6ulZRyeZYuizRCSqF1KNgkv0DTcCe6lCGocCu+G0tfC7T6g0T+SjmaUYxHQsecQZNVbyBxKJO6zW3Lq7BNkkXkFqUKA9rH4NRgnLYpSGCap133NTE+RUGc4EziuDTGNK2ZSOsW+ppDHqIF8eOydXVhmRKFG2pCFL9fdETmOtZ3FoO2NqJnrdW4j/ef3MRHdBzmWaGZRstSjKBDEJWXxORlwhM2JmCWWK21sJm1BFmbH5VGwI3vrLm6RzU/fcuvdwW2u2ijjKcAGXcA0eNKAJ99AGHxhweIZXeHOk8+K8Ox+r1pJTzJzDHzifPwyPjiw=</latexit>



Dynamical shielding*  in 229Pa 

The                  C1/E1 strength was determined from the measured IC rate

Ahmad et al. found a                  ns lifetime:  using standard IC coefficients             ,
extrapolated, to deduce a 0.025 W.u. E1 strength — unusually strong

Direct calculations were later done, yielding values of              somewhat larger,            
ameliorating the situation a bit  

But consider the T- and P-conserving process

source of            is the IC of a weakly-bound electron: Schiff-shielding argument goes through

(up to a correction                                      )                        *M. Leon and R. Seki, NP A298 (1978) 333      
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<latexit sha1_base64="WFELoTE2cYZiDzKXzZUNJuhFCdE=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTfC0LblxWsA/ojCWTpm1oZjIkd5Qy9BPc+CtuXCji1qU7/8a0zqK2HggczjmXm3uCWHANjvNt5RYWl5ZX8quFtfWNzS17e6euZaIoq1EppGoGRDPBI1YDDoI1Y8VIGAjWCAZXY79xz5TmMrqFYcz8kPQi3uWUgJHa9mF6hj1pErg8ujvBnuK9PhCl5AOedo7bdtEpORPgeeJmpIgyVNv2l9eRNAlZBFQQrVuuE4OfEgWcCjYqeIlmMaED0mMtQyMSMu2nk4NG+MAoHdyVyrwI8ESdnkhJqPUwDEwyJNDXs95Y/M9rJdC99FMexQmwiP4u6iYCg8TjdnCHK0ZBDA0hVHHzV0z7RBEKpsOCKcGdPXme1Msl1ym5N6fFynlWRx7toX10hFx0gSroGlVRDVH0iJ7RK3qznqwX6936+I3mrGxmF/2B9fkDd+2bjA==</latexit><latexit sha1_base64="WFELoTE2cYZiDzKXzZUNJuhFCdE=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTfC0LblxWsA/ojCWTpm1oZjIkd5Qy9BPc+CtuXCji1qU7/8a0zqK2HggczjmXm3uCWHANjvNt5RYWl5ZX8quFtfWNzS17e6euZaIoq1EppGoGRDPBI1YDDoI1Y8VIGAjWCAZXY79xz5TmMrqFYcz8kPQi3uWUgJHa9mF6hj1pErg8ujvBnuK9PhCl5AOedo7bdtEpORPgeeJmpIgyVNv2l9eRNAlZBFQQrVuuE4OfEgWcCjYqeIlmMaED0mMtQyMSMu2nk4NG+MAoHdyVyrwI8ESdnkhJqPUwDEwyJNDXs95Y/M9rJdC99FMexQmwiP4u6iYCg8TjdnCHK0ZBDA0hVHHzV0z7RBEKpsOCKcGdPXme1Msl1ym5N6fFynlWRx7toX10hFx0gSroGlVRDVH0iJ7RK3qznqwX6936+I3mrGxmF/2B9fkDd+2bjA==</latexit><latexit sha1_base64="WFELoTE2cYZiDzKXzZUNJuhFCdE=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTfC0LblxWsA/ojCWTpm1oZjIkd5Qy9BPc+CtuXCji1qU7/8a0zqK2HggczjmXm3uCWHANjvNt5RYWl5ZX8quFtfWNzS17e6euZaIoq1EppGoGRDPBI1YDDoI1Y8VIGAjWCAZXY79xz5TmMrqFYcz8kPQi3uWUgJHa9mF6hj1pErg8ujvBnuK9PhCl5AOedo7bdtEpORPgeeJmpIgyVNv2l9eRNAlZBFQQrVuuE4OfEgWcCjYqeIlmMaED0mMtQyMSMu2nk4NG+MAoHdyVyrwI8ESdnkhJqPUwDEwyJNDXs95Y/M9rJdC99FMexQmwiP4u6iYCg8TjdnCHK0ZBDA0hVHHzV0z7RBEKpsOCKcGdPXme1Msl1ym5N6fFynlWRx7toX10hFx0gSroGlVRDVH0iJ7RK3qznqwX6936+I3mrGxmF/2B9fkDd+2bjA==</latexit><latexit sha1_base64="WFELoTE2cYZiDzKXzZUNJuhFCdE=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTfC0LblxWsA/ojCWTpm1oZjIkd5Qy9BPc+CtuXCji1qU7/8a0zqK2HggczjmXm3uCWHANjvNt5RYWl5ZX8quFtfWNzS17e6euZaIoq1EppGoGRDPBI1YDDoI1Y8VIGAjWCAZXY79xz5TmMrqFYcz8kPQi3uWUgJHa9mF6hj1pErg8ujvBnuK9PhCl5AOedo7bdtEpORPgeeJmpIgyVNv2l9eRNAlZBFQQrVuuE4OfEgWcCjYqeIlmMaED0mMtQyMSMu2nk4NG+MAoHdyVyrwI8ESdnkhJqPUwDEwyJNDXs95Y/M9rJdC99FMexQmwiP4u6iYCg8TjdnCHK0ZBDA0hVHHzV0z7RBEKpsOCKcGdPXme1Msl1ym5N6fFynlWRx7toX10hFx0gSroGlVRDVH0iJ7RK3qznqwX6936+I3mrGxmF/2B9fkDd+2bjA==</latexit>
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<latexit sha1_base64="LYvs2bUEFCG+6+2Twh/QzIKl8DI=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSJ4Ktla1GPBi8cK9gPbpWTTbBuaZJckK5Sl/8KLB0W8+m+8+W9M2z1o64OBx3szzMwLE8GNxfjbW1vf2NzaLuwUd/f2Dw5LR8ctE6easiaNRaw7ITFMcMWallvBOolmRIaCtcPx7cxvPzFteKwe7CRhgSRDxSNOiXXSY62KUS+R6BL3S2VcwXOgVeLnpAw5Gv3SV28Q01QyZakgxnR9nNggI9pyKti02EsNSwgdkyHrOqqIZCbI5hdP0blTBiiKtStl0Vz9PZERacxEhq5TEjsyy95M/M/rpja6CTKuktQyRReLolQgG6PZ+2jANaNWTBwhVHN3K6Ijogm1LqSiC8FffnmVtKoVH1f8+1q5fpXHUYBTOIML8OEa6nAHDWgCBQXP8ApvnvFevHfvY9G65uUzJ/AH3ucPONaPRA==</latexit><latexit sha1_base64="LYvs2bUEFCG+6+2Twh/QzIKl8DI=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSJ4Ktla1GPBi8cK9gPbpWTTbBuaZJckK5Sl/8KLB0W8+m+8+W9M2z1o64OBx3szzMwLE8GNxfjbW1vf2NzaLuwUd/f2Dw5LR8ctE6easiaNRaw7ITFMcMWallvBOolmRIaCtcPx7cxvPzFteKwe7CRhgSRDxSNOiXXSY62KUS+R6BL3S2VcwXOgVeLnpAw5Gv3SV28Q01QyZakgxnR9nNggI9pyKti02EsNSwgdkyHrOqqIZCbI5hdP0blTBiiKtStl0Vz9PZERacxEhq5TEjsyy95M/M/rpja6CTKuktQyRReLolQgG6PZ+2jANaNWTBwhVHN3K6Ijogm1LqSiC8FffnmVtKoVH1f8+1q5fpXHUYBTOIML8OEa6nAHDWgCBQXP8ApvnvFevHfvY9G65uUzJ/AH3ucPONaPRA==</latexit><latexit sha1_base64="LYvs2bUEFCG+6+2Twh/QzIKl8DI=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSJ4Ktla1GPBi8cK9gPbpWTTbBuaZJckK5Sl/8KLB0W8+m+8+W9M2z1o64OBx3szzMwLE8GNxfjbW1vf2NzaLuwUd/f2Dw5LR8ctE6easiaNRaw7ITFMcMWallvBOolmRIaCtcPx7cxvPzFteKwe7CRhgSRDxSNOiXXSY62KUS+R6BL3S2VcwXOgVeLnpAw5Gv3SV28Q01QyZakgxnR9nNggI9pyKti02EsNSwgdkyHrOqqIZCbI5hdP0blTBiiKtStl0Vz9PZERacxEhq5TEjsyy95M/M/rpja6CTKuktQyRReLolQgG6PZ+2jANaNWTBwhVHN3K6Ijogm1LqSiC8FffnmVtKoVH1f8+1q5fpXHUYBTOIML8OEa6nAHDWgCBQXP8ApvnvFevHfvY9G65uUzJ/AH3ucPONaPRA==</latexit><latexit sha1_base64="LYvs2bUEFCG+6+2Twh/QzIKl8DI=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSJ4Ktla1GPBi8cK9gPbpWTTbBuaZJckK5Sl/8KLB0W8+m+8+W9M2z1o64OBx3szzMwLE8GNxfjbW1vf2NzaLuwUd/f2Dw5LR8ctE6easiaNRaw7ITFMcMWallvBOolmRIaCtcPx7cxvPzFteKwe7CRhgSRDxSNOiXXSY62KUS+R6BL3S2VcwXOgVeLnpAw5Gv3SV28Q01QyZakgxnR9nNggI9pyKti02EsNSwgdkyHrOqqIZCbI5hdP0blTBiiKtStl0Vz9PZERacxEhq5TEjsyy95M/M/rpja6CTKuktQyRReLolQgG6PZ+2jANaNWTBwhVHN3K6Ijogm1LqSiC8FffnmVtKoVH1f8+1q5fpXHUYBTOIML8OEa6nAHDWgCBQXP8ApvnvFevHfvY9G65uUzJ/AH3ucPONaPRA==</latexit>
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<latexit sha1_base64="Pq5t9zy67wOAd6wYjoDUNwIn9hk=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GNBBI8V7Ae2oUy2m3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVO0DNBJesYbgRrJ0ohlEgWCsY3Uz91hNTmsfywYwT5kc4kDzkFI2VHrsokiFWbr2zXqnsVt0ZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSEVbQje4svLpHle9dyqd39Rrl3mcRTgGE6gAh5cQQ3uoA4NoCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AVQej/s=</latexit><latexit sha1_base64="Pq5t9zy67wOAd6wYjoDUNwIn9hk=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GNBBI8V7Ae2oUy2m3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVO0DNBJesYbgRrJ0ohlEgWCsY3Uz91hNTmsfywYwT5kc4kDzkFI2VHrsokiFWbr2zXqnsVt0ZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSEVbQje4svLpHle9dyqd39Rrl3mcRTgGE6gAh5cQQ3uoA4NoCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AVQej/s=</latexit><latexit sha1_base64="Pq5t9zy67wOAd6wYjoDUNwIn9hk=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GNBBI8V7Ae2oUy2m3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVO0DNBJesYbgRrJ0ohlEgWCsY3Uz91hNTmsfywYwT5kc4kDzkFI2VHrsokiFWbr2zXqnsVt0ZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSEVbQje4svLpHle9dyqd39Rrl3mcRTgGE6gAh5cQQ3uoA4NoCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AVQej/s=</latexit><latexit sha1_base64="Pq5t9zy67wOAd6wYjoDUNwIn9hk=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GNBBI8V7Ae2oUy2m3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVO0DNBJesYbgRrJ0ohlEgWCsY3Uz91hNTmsfywYwT5kc4kDzkFI2VHrsokiFWbr2zXqnsVt0ZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSEVbQje4svLpHle9dyqd39Rrl3mcRTgGE6gAh5cQQ3uoA4NoCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AVQej/s=</latexit>

↵(E1)
<latexit sha1_base64="Pq5t9zy67wOAd6wYjoDUNwIn9hk=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GNBBI8V7Ae2oUy2m3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVO0DNBJesYbgRrJ0ohlEgWCsY3Uz91hNTmsfywYwT5kc4kDzkFI2VHrsokiFWbr2zXqnsVt0ZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSEVbQje4svLpHle9dyqd39Rrl3mcRTgGE6gAh5cQQ3uoA4NoCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AVQej/s=</latexit><latexit sha1_base64="Pq5t9zy67wOAd6wYjoDUNwIn9hk=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GNBBI8V7Ae2oUy2m3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVO0DNBJesYbgRrJ0ohlEgWCsY3Uz91hNTmsfywYwT5kc4kDzkFI2VHrsokiFWbr2zXqnsVt0ZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSEVbQje4svLpHle9dyqd39Rrl3mcRTgGE6gAh5cQQ3uoA4NoCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AVQej/s=</latexit><latexit sha1_base64="Pq5t9zy67wOAd6wYjoDUNwIn9hk=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GNBBI8V7Ae2oUy2m3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVO0DNBJesYbgRrJ0ohlEgWCsY3Uz91hNTmsfywYwT5kc4kDzkFI2VHrsokiFWbr2zXqnsVt0ZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSEVbQje4svLpHle9dyqd39Rrl3mcRTgGE6gAh5cQQ3uoA4NoCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AVQej/s=</latexit><latexit sha1_base64="Pq5t9zy67wOAd6wYjoDUNwIn9hk=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSLUS0lE1GNBBI8V7Ae2oUy2m3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVO0DNBJesYbgRrJ0ohlEgWCsY3Uz91hNTmsfywYwT5kc4kDzkFI2VHrsokiFWbr2zXqnsVt0ZyDLxclKGHPVe6avbj2kaMWmoQK07npsYP0NlOBVsUuymmiVIRzhgHUslRkz72eziCTm1Sp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+j7pc8WoEWNLkCpubyV0iAqpsSEVbQje4svLpHle9dyqd39Rrl3mcRTgGE6gAh5cQQ3uoA4NoCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AVQej/s=</latexit>
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Eext(q) ·C1A
<latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit><latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit><latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit><latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit>
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<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

Eext(q) ·C1A
<latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit><latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit><latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit><latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit>

C1A ·C1N
<latexit sha1_base64="jqt7kx3nr7woocuqXWVxfuFqv6E=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkUdFnpxpVUsA9oQphMJu3QyUyYmQgl9Bvc+CtuXCji1pU7/8ZJm4W2HhjmcM693HtPmDKqtON8Wyura+sbm5Wt6vbO7t6+fXDYVSKTmHSwYEL2Q6QIo5x0NNWM9FNJUBIy0gvHrcLvPRCpqOD3epISP0FDTmOKkTZSYJ97oWCRmiTmy1vuNLiGHo6Ehov6bWDXnLozA1wmbklqoEQ7sL+8SOAsIVxjhpQauE6q/RxJTTEj06qXKZIiPEZDMjCUo4QoP5+dNIWnRolgLKR5XMOZ+rsjR4kqtjOVCdIjtegV4n/eINPxlZ9TnmaacDwfFGcMagGLfGBEJcGaTQxBWFKzK8QjJBHWJsWqCcFdPHmZdC/qrlN37xq1ZqOMowKOwQk4Ay64BE1wA9qgAzB4BM/gFbxZT9aL9W59zEtXrLLnCPyB9fkDROedyA==</latexit><latexit sha1_base64="jqt7kx3nr7woocuqXWVxfuFqv6E=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkUdFnpxpVUsA9oQphMJu3QyUyYmQgl9Bvc+CtuXCji1pU7/8ZJm4W2HhjmcM693HtPmDKqtON8Wyura+sbm5Wt6vbO7t6+fXDYVSKTmHSwYEL2Q6QIo5x0NNWM9FNJUBIy0gvHrcLvPRCpqOD3epISP0FDTmOKkTZSYJ97oWCRmiTmy1vuNLiGHo6Ehov6bWDXnLozA1wmbklqoEQ7sL+8SOAsIVxjhpQauE6q/RxJTTEj06qXKZIiPEZDMjCUo4QoP5+dNIWnRolgLKR5XMOZ+rsjR4kqtjOVCdIjtegV4n/eINPxlZ9TnmaacDwfFGcMagGLfGBEJcGaTQxBWFKzK8QjJBHWJsWqCcFdPHmZdC/qrlN37xq1ZqOMowKOwQk4Ay64BE1wA9qgAzB4BM/gFbxZT9aL9W59zEtXrLLnCPyB9fkDROedyA==</latexit><latexit sha1_base64="jqt7kx3nr7woocuqXWVxfuFqv6E=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkUdFnpxpVUsA9oQphMJu3QyUyYmQgl9Bvc+CtuXCji1pU7/8ZJm4W2HhjmcM693HtPmDKqtON8Wyura+sbm5Wt6vbO7t6+fXDYVSKTmHSwYEL2Q6QIo5x0NNWM9FNJUBIy0gvHrcLvPRCpqOD3epISP0FDTmOKkTZSYJ97oWCRmiTmy1vuNLiGHo6Ehov6bWDXnLozA1wmbklqoEQ7sL+8SOAsIVxjhpQauE6q/RxJTTEj06qXKZIiPEZDMjCUo4QoP5+dNIWnRolgLKR5XMOZ+rsjR4kqtjOVCdIjtegV4n/eINPxlZ9TnmaacDwfFGcMagGLfGBEJcGaTQxBWFKzK8QjJBHWJsWqCcFdPHmZdC/qrlN37xq1ZqOMowKOwQk4Ay64BE1wA9qgAzB4BM/gFbxZT9aL9W59zEtXrLLnCPyB9fkDROedyA==</latexit><latexit sha1_base64="jqt7kx3nr7woocuqXWVxfuFqv6E=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkUdFnpxpVUsA9oQphMJu3QyUyYmQgl9Bvc+CtuXCji1pU7/8ZJm4W2HhjmcM693HtPmDKqtON8Wyura+sbm5Wt6vbO7t6+fXDYVSKTmHSwYEL2Q6QIo5x0NNWM9FNJUBIy0gvHrcLvPRCpqOD3epISP0FDTmOKkTZSYJ97oWCRmiTmy1vuNLiGHo6Ehov6bWDXnLozA1wmbklqoEQ7sL+8SOAsIVxjhpQauE6q/RxJTTEj06qXKZIiPEZDMjCUo4QoP5+dNIWnRolgLKR5XMOZ+rsjR4kqtjOVCdIjtegV4n/eINPxlZ9TnmaacDwfFGcMagGLfGBEJcGaTQxBWFKzK8QjJBHWJsWqCcFdPHmZdC/qrlN37xq1ZqOMowKOwQk4Ay64BE1wA9qgAzB4BM/gFbxZT9aL9W59zEtXrLLnCPyB9fkDROedyA==</latexit>

C1A ·C1N
<latexit sha1_base64="jqt7kx3nr7woocuqXWVxfuFqv6E=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkUdFnpxpVUsA9oQphMJu3QyUyYmQgl9Bvc+CtuXCji1pU7/8ZJm4W2HhjmcM693HtPmDKqtON8Wyura+sbm5Wt6vbO7t6+fXDYVSKTmHSwYEL2Q6QIo5x0NNWM9FNJUBIy0gvHrcLvPRCpqOD3epISP0FDTmOKkTZSYJ97oWCRmiTmy1vuNLiGHo6Ehov6bWDXnLozA1wmbklqoEQ7sL+8SOAsIVxjhpQauE6q/RxJTTEj06qXKZIiPEZDMjCUo4QoP5+dNIWnRolgLKR5XMOZ+rsjR4kqtjOVCdIjtegV4n/eINPxlZ9TnmaacDwfFGcMagGLfGBEJcGaTQxBWFKzK8QjJBHWJsWqCcFdPHmZdC/qrlN37xq1ZqOMowKOwQk4Ay64BE1wA9qgAzB4BM/gFbxZT9aL9W59zEtXrLLnCPyB9fkDROedyA==</latexit><latexit sha1_base64="jqt7kx3nr7woocuqXWVxfuFqv6E=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkUdFnpxpVUsA9oQphMJu3QyUyYmQgl9Bvc+CtuXCji1pU7/8ZJm4W2HhjmcM693HtPmDKqtON8Wyura+sbm5Wt6vbO7t6+fXDYVSKTmHSwYEL2Q6QIo5x0NNWM9FNJUBIy0gvHrcLvPRCpqOD3epISP0FDTmOKkTZSYJ97oWCRmiTmy1vuNLiGHo6Ehov6bWDXnLozA1wmbklqoEQ7sL+8SOAsIVxjhpQauE6q/RxJTTEj06qXKZIiPEZDMjCUo4QoP5+dNIWnRolgLKR5XMOZ+rsjR4kqtjOVCdIjtegV4n/eINPxlZ9TnmaacDwfFGcMagGLfGBEJcGaTQxBWFKzK8QjJBHWJsWqCcFdPHmZdC/qrlN37xq1ZqOMowKOwQk4Ay64BE1wA9qgAzB4BM/gFbxZT9aL9W59zEtXrLLnCPyB9fkDROedyA==</latexit><latexit sha1_base64="jqt7kx3nr7woocuqXWVxfuFqv6E=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkUdFnpxpVUsA9oQphMJu3QyUyYmQgl9Bvc+CtuXCji1pU7/8ZJm4W2HhjmcM693HtPmDKqtON8Wyura+sbm5Wt6vbO7t6+fXDYVSKTmHSwYEL2Q6QIo5x0NNWM9FNJUBIy0gvHrcLvPRCpqOD3epISP0FDTmOKkTZSYJ97oWCRmiTmy1vuNLiGHo6Ehov6bWDXnLozA1wmbklqoEQ7sL+8SOAsIVxjhpQauE6q/RxJTTEj06qXKZIiPEZDMjCUo4QoP5+dNIWnRolgLKR5XMOZ+rsjR4kqtjOVCdIjtegV4n/eINPxlZ9TnmaacDwfFGcMagGLfGBEJcGaTQxBWFKzK8QjJBHWJsWqCcFdPHmZdC/qrlN37xq1ZqOMowKOwQk4Ay64BE1wA9qgAzB4BM/gFbxZT9aL9W59zEtXrLLnCPyB9fkDROedyA==</latexit><latexit sha1_base64="jqt7kx3nr7woocuqXWVxfuFqv6E=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkUdFnpxpVUsA9oQphMJu3QyUyYmQgl9Bvc+CtuXCji1pU7/8ZJm4W2HhjmcM693HtPmDKqtON8Wyura+sbm5Wt6vbO7t6+fXDYVSKTmHSwYEL2Q6QIo5x0NNWM9FNJUBIy0gvHrcLvPRCpqOD3epISP0FDTmOKkTZSYJ97oWCRmiTmy1vuNLiGHo6Ehov6bWDXnLozA1wmbklqoEQ7sL+8SOAsIVxjhpQauE6q/RxJTTEj06qXKZIiPEZDMjCUo4QoP5+dNIWnRolgLKR5XMOZ+rsjR4kqtjOVCdIjtegV4n/eINPxlZ9TnmaacDwfFGcMagGLfGBEJcGaTQxBWFKzK8QjJBHWJsWqCcFdPHmZdC/qrlN37xq1ZqOMowKOwQk4Ay64BE1wA9qgAzB4BM/gFbxZT9aL9W59zEtXrLLnCPyB9fkDROedyA==</latexit>

|FN i
<latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit><latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit><latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit><latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit>

|FN i
<latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit><latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit><latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit><latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit>

⇠ �E/hE1iatomic ⇠ 1/10
<latexit sha1_base64="hLOGlLfJbUo2o+11Mhe9b8CEVIo="></latexit><latexit sha1_base64="hLOGlLfJbUo2o+11Mhe9b8CEVIo="></latexit><latexit sha1_base64="hLOGlLfJbUo2o+11Mhe9b8CEVIo="></latexit><latexit sha1_base64="hLOGlLfJbUo2o+11Mhe9b8CEVIo="></latexit>

<latexit sha1_base64="M6n/E1u2Ly/1lOuTLn5K+D8fFcM=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkWom5KIqMuiCC4r2Ac0IUwm03bo5OHMjVhCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nu8mDMJpvmtlRYWl5ZXyquVtfWNzS19e6cto0QQ2iIRj0TXw5JyFtIWMOC0GwuKA4/Tjje6zP3OPRWSReEtjGPqBHgQsj4jGJTk6vs2g9T2Iu6nV1nm2gGGoQhS+gBZ7e7I1atm3ZzAmCdWQaqoQNPVv2w/IklAQyAcS9mzzBicFAtghNOsYieSxpiM8ID2FA1xQKWTTt7IjEOl+EY/EqpCMCbq74kUB1KOA0915mfKWS8X//N6CfTPnZSFcQI0JNNF/YQbEBl5JobPBCXAx4pgIpi61SBDLDABlVxFhWDNvjxP2sd167Ru3ZxUGxdFHGW0hw5QDVnoDDXQNWqiFiLoET2jV/SmPWkv2rv2MW0tacXMLvoD7fMHJsaZjQ==</latexit>

Eext(q)

|FN i
<latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit><latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit><latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit><latexit sha1_base64="grMlTeTtrgjZCUqemAViZbOq1a4=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBEE9SwX5AE8pmO2mXbjZhdyOU2r/hxYMiXv0z3vw3btsctPXBwOO9GWbmhang2rjut1NYWV1b3yhulra2d3b3yvsHTZ1kimGDJSJR7ZBqFFxiw3AjsJ0qpHEosBUOr6d+6xGV5ol8MKMUg5j2JY84o8ZK/tNN9474isq+wG654lbdGcgy8XJSgRz1bvnL7yUsi1EaJqjWHc9NTTCmynAmcFLyM40pZUPax46lksaog/Hs5gk5sUqPRImyJQ2Zqb8nxjTWehSHtjOmZqAXvan4n9fJTHQVjLlMM4OSzRdFmSAmIdMASI8rZEaMLKFMcXsrYQOqKDM2ppINwVt8eZk0z6qeW/Xuzyu1izyOIhzBMZyCB5dQg1uoQwMYpPAMr/DmZM6L8+58zFsLTj5zCH/gfP4AgiCRSg==</latexit>
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decay forbidden: e, anti- e orthogonal

neutrinoless  ββ -decay forbidden: 
neutrino, antineutrino orthogonal

Eext(q) ·C1A
<latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit><latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit><latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit><latexit sha1_base64="/vu38AiPuc96zvKXFGAvyOhrwjs=">AAACH3icbVDLSsNAFJ3UV62vqks3g0Wom5JIUZeVIrisYG2hKWEymbZDJ5k4cyOWkD9x46+4caGIuOvfOKld1MeBYQ7nnsu99/ix4Bpse2oVlpZXVteK66WNza3tnfLu3q2WiaKsTaWQqusTzQSPWBs4CNaNFSOhL1jHHzfzeueeKc1ldAOTmPVDMoz4gFMCRvLKp64vRaAnofnSy8xzQwIjFabsAbLq3TF2aSABL5qaTuZdeOWKXbNnwH+JMycVNEfLK3+6gaRJyCKggmjdc+wY+ilRwKlgWclNNIsJHZMh6xkakZDpfjq7L8NHRgnwQCrzIsAzdbEjJaHOtzPOfH39u5aL/9V6CQzO+ymP4gRYRL8HDRKBQeI8LBxwxSiIiSGEKm52xXREFKFgIi2ZEJzfJ/8ltyc1x6451/VKoz6Po4gO0CGqIgedoQa6Qi3URhQ9omf0it6sJ+vFerc+vq0Fa96zj37Amn4Bbg2jvQ==</latexit>

<latexit sha1_base64="V/NFLvW/LyndqCUO/eTQsyt7xj0=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomI9ljw4klasB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mEmCfkSHkoecUWOlxn2/VHYr7hxklXg5KUOOer/01RvELI1QGiao1l3PTYyfUWU4Ezgt9lKNCWVjOsSupZJGqP1sfuiUnFtlQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNW/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynaELzll1dJ67LiXVe8xlW5Vs3jKMApnMEFeHADNbiDOjSBAcIzvMKb8+i8OO/Ox6J1zclnTuAPnM8fpYeMzg==</latexit>

N

<latexit sha1_base64="IVCoeUnizH8bjRcQ8fwrKirEvJw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklEtMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tgs7xd29/YPD0tFxS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS47JfKrsVdw6ySryclCFHvV/66g1ilkYoDRNU667nJsbPqDKcCZwWe6nGhLIxHWLXUkkj1H42P3RKzq0yIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmrfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2RRtCN7yy6ukdVXxbipe47pcq+ZxFOAUzuACPLiFGtxDHZrAAOEZXuHNeXRenHfnY9G65uQzJ/AHzucPcHuMqw==</latexit>

+ <latexit sha1_base64="IVCoeUnizH8bjRcQ8fwrKirEvJw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklEtMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tgs7xd29/YPD0tFxS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS47JfKrsVdw6ySryclCFHvV/66g1ilkYoDRNU667nJsbPqDKcCZwWe6nGhLIxHWLXUkkj1H42P3RKzq0yIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmrfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2RRtCN7yy6ukdVXxbipe47pcq+ZxFOAUzuACPLiFGtxDHZrAAOEZXuHNeXRenHfnY9G65uQzJ/AHzucPcHuMqw==</latexit>

+



This physics would be accounted for in an atomic RPA calculation.  Find

The IPA range roughly encompasses previous results:  1300-6400

Turning on RPA corrections reduces the range:  49-222

Implies nuclear E1 strength of  0.18-0.37 W.u.  !!      Is 229Pa this exceptional?
            Unique in that it has both an extreme energy splitting and a very strong C1 

Energy           shell            shell               shell             shell IPA ↵(E1)
<latexit sha1_base64="Ah0/vmjKmAiANSQPiAzaI/v9RJM=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkRdBlRQTdVbAPaEKZTCft0JlJmJkIJcSFv+LGhSJu/Qx3/o2TNgttPXDhcM693HtPEDOqtON8W0vLK6tr66WN8ubW9s6uvbffVlEiMWnhiEWyGyBFGBWkpalmpBtLgnjASCcYX+V+54FIRSNxrycx8TkaChpSjLSR+vahx5EeSZ7eNi8fMw+xeISq1+5p3644NWcKuEjcglRAgWbf/vIGEU44ERozpFTPdWLtp0hqihnJyl6iSIzwGA1Jz1CBOFF+On0ggydGGcAwkqaEhlP190SKuFITHpjO/Fw17+Xif14v0eGFn1IRJ5oIPFsUJgzqCOZpwAGVBGs2MQRhSc2tEI+QRFibzMomBHf+5UXSrtdcp+benVUa9SKOEjgCx6AKXHAOGuAGNEELYJCBZ/AK3qwn68V6tz5mrUtWMXMA/sD6/AHk8ZXf</latexit><latexit sha1_base64="Ah0/vmjKmAiANSQPiAzaI/v9RJM=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkRdBlRQTdVbAPaEKZTCft0JlJmJkIJcSFv+LGhSJu/Qx3/o2TNgttPXDhcM693HtPEDOqtON8W0vLK6tr66WN8ubW9s6uvbffVlEiMWnhiEWyGyBFGBWkpalmpBtLgnjASCcYX+V+54FIRSNxrycx8TkaChpSjLSR+vahx5EeSZ7eNi8fMw+xeISq1+5p3644NWcKuEjcglRAgWbf/vIGEU44ERozpFTPdWLtp0hqihnJyl6iSIzwGA1Jz1CBOFF+On0ggydGGcAwkqaEhlP190SKuFITHpjO/Fw17+Xif14v0eGFn1IRJ5oIPFsUJgzqCOZpwAGVBGs2MQRhSc2tEI+QRFibzMomBHf+5UXSrtdcp+benVUa9SKOEjgCx6AKXHAOGuAGNEELYJCBZ/AK3qwn68V6tz5mrUtWMXMA/sD6/AHk8ZXf</latexit><latexit sha1_base64="Ah0/vmjKmAiANSQPiAzaI/v9RJM=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkRdBlRQTdVbAPaEKZTCft0JlJmJkIJcSFv+LGhSJu/Qx3/o2TNgttPXDhcM693HtPEDOqtON8W0vLK6tr66WN8ubW9s6uvbffVlEiMWnhiEWyGyBFGBWkpalmpBtLgnjASCcYX+V+54FIRSNxrycx8TkaChpSjLSR+vahx5EeSZ7eNi8fMw+xeISq1+5p3644NWcKuEjcglRAgWbf/vIGEU44ERozpFTPdWLtp0hqihnJyl6iSIzwGA1Jz1CBOFF+On0ggydGGcAwkqaEhlP190SKuFITHpjO/Fw17+Xif14v0eGFn1IRJ5oIPFsUJgzqCOZpwAGVBGs2MQRhSc2tEI+QRFibzMomBHf+5UXSrtdcp+benVUa9SKOEjgCx6AKXHAOGuAGNEELYJCBZ/AK3qwn68V6tz5mrUtWMXMA/sD6/AHk8ZXf</latexit><latexit sha1_base64="Ah0/vmjKmAiANSQPiAzaI/v9RJM=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkRdBlRQTdVbAPaEKZTCft0JlJmJkIJcSFv+LGhSJu/Qx3/o2TNgttPXDhcM693HtPEDOqtON8W0vLK6tr66WN8ubW9s6uvbffVlEiMWnhiEWyGyBFGBWkpalmpBtLgnjASCcYX+V+54FIRSNxrycx8TkaChpSjLSR+vahx5EeSZ7eNi8fMw+xeISq1+5p3644NWcKuEjcglRAgWbf/vIGEU44ERozpFTPdWLtp0hqihnJyl6iSIzwGA1Jz1CBOFF+On0ggydGGcAwkqaEhlP190SKuFITHpjO/Fw17+Xif14v0eGFn1IRJ5oIPFsUJgzqCOZpwAGVBGs2MQRhSc2tEI+QRFibzMomBHf+5UXSrtdcp+benVUa9SKOEjgCx6AKXHAOGuAGNEELYJCBZ/AK3qwn68V6tz5mrUtWMXMA/sD6/AHk8ZXf</latexit>

RPA ↵(E1)
<latexit sha1_base64="6Uvr3zwUm8vYbJYjQXajsyAfZ5A=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkRdBlRQSXVewDmlAm00k7dGYSZiZCCXHhr7hxoYhbP8Odf+OkzUJbD1w4nHMv994TxIwq7Tjf1tLyyuraemmjvLm1vbNr7+23VZRITFo4YpHsBkgRRgVpaaoZ6caSIB4w0gnGV7nfeSBS0Ujc60lMfI6GgoYUI22kvn3ocaRHkqd3zcvHzEMsHqHqtXvatytOzZkCLhK3IBVQoNm3v7xBhBNOhMYMKdVznVj7KZKaYkayspcoEiM8RkPSM1QgTpSfTh/I4IlRBjCMpCmh4VT9PZEirtSEB6YzP1fNe7n4n9dLdHjhp1TEiSYCzxaFCYM6gnkacEAlwZpNDEFYUnMrxCMkEdYms7IJwZ1/eZG06zXXqbm3Z5VGvYijBI7AMagCF5yDBrgBTdACGGTgGbyCN+vJerHerY9Z65JVzByAP7A+fwDzE5Xo</latexit><latexit sha1_base64="6Uvr3zwUm8vYbJYjQXajsyAfZ5A=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkRdBlRQSXVewDmlAm00k7dGYSZiZCCXHhr7hxoYhbP8Odf+OkzUJbD1w4nHMv994TxIwq7Tjf1tLyyuraemmjvLm1vbNr7+23VZRITFo4YpHsBkgRRgVpaaoZ6caSIB4w0gnGV7nfeSBS0Ujc60lMfI6GgoYUI22kvn3ocaRHkqd3zcvHzEMsHqHqtXvatytOzZkCLhK3IBVQoNm3v7xBhBNOhMYMKdVznVj7KZKaYkayspcoEiM8RkPSM1QgTpSfTh/I4IlRBjCMpCmh4VT9PZEirtSEB6YzP1fNe7n4n9dLdHjhp1TEiSYCzxaFCYM6gnkacEAlwZpNDEFYUnMrxCMkEdYms7IJwZ1/eZG06zXXqbm3Z5VGvYijBI7AMagCF5yDBrgBTdACGGTgGbyCN+vJerHerY9Z65JVzByAP7A+fwDzE5Xo</latexit><latexit sha1_base64="6Uvr3zwUm8vYbJYjQXajsyAfZ5A=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkRdBlRQSXVewDmlAm00k7dGYSZiZCCXHhr7hxoYhbP8Odf+OkzUJbD1w4nHMv994TxIwq7Tjf1tLyyuraemmjvLm1vbNr7+23VZRITFo4YpHsBkgRRgVpaaoZ6caSIB4w0gnGV7nfeSBS0Ujc60lMfI6GgoYUI22kvn3ocaRHkqd3zcvHzEMsHqHqtXvatytOzZkCLhK3IBVQoNm3v7xBhBNOhMYMKdVznVj7KZKaYkayspcoEiM8RkPSM1QgTpSfTh/I4IlRBjCMpCmh4VT9PZEirtSEB6YzP1fNe7n4n9dLdHjhp1TEiSYCzxaFCYM6gnkacEAlwZpNDEFYUnMrxCMkEdYms7IJwZ1/eZG06zXXqbm3Z5VGvYijBI7AMagCF5yDBrgBTdACGGTgGbyCN+vJerHerY9Z65JVzByAP7A+fwDzE5Xo</latexit><latexit sha1_base64="6Uvr3zwUm8vYbJYjQXajsyAfZ5A=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkRdBlRQSXVewDmlAm00k7dGYSZiZCCXHhr7hxoYhbP8Odf+OkzUJbD1w4nHMv994TxIwq7Tjf1tLyyuraemmjvLm1vbNr7+23VZRITFo4YpHsBkgRRgVpaaoZ6caSIB4w0gnGV7nfeSBS0Ujc60lMfI6GgoYUI22kvn3ocaRHkqd3zcvHzEMsHqHqtXvatytOzZkCLhK3IBVQoNm3v7xBhBNOhMYMKdVznVj7KZKaYkayspcoEiM8RkPSM1QgTpSfTh/I4IlRBjCMpCmh4VT9PZEirtSEB6YzP1fNe7n4n9dLdHjhp1TEiSYCzxaFCYM6gnkacEAlwZpNDEFYUnMrxCMkEdYms7IJwZ1/eZG06zXXqbm3Z5VGvYijBI7AMagCF5yDBrgBTdACGGTgGbyCN+vJerHerY9Z65JVzByAP7A+fwDzE5Xo</latexit>

   220 eV                            5p3/2             5d3/2               5d5/2            2635             67.7

   220 eV                            5p3/2             5d3/2               5d5/2            2580             67.7

   220 eV                            5p3/2             5d3/2               5d5/2            2610             68.8

   170 eV                                                  5d3/2               5d5/2            6352            222.5

   195 eV                            5p3/2             5d3/2               5d5/2            4698            126.1

   245 eV          5p1/2         5p3/2             5d3/2               5d5/2            2127             61.4

   270 eV          5p1/2         5p3/2             5d3/2               5d5/2            1315             49.2                         



Other moments for 229Pa (5/2-):  C3

so dimensional of the same order as the shielded C1 response

depends explicitly on the enhanced nuclear octupole moment

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

e

C3A ·C3N
<latexit sha1_base64="drqW9/FxIAmsjgl4n9fH9WpP9TA=">AAACHXicbVBNS8MwGE79nPOr6tFLcAieRqsDPU528SQT3AespaRpuoWlSUlSYZT9ES/+FS8eFPHgRfw3plsPuvlCyMPzvE/yvk+YMqq043xbK6tr6xubla3q9s7u3r59cNhVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8etQu89EKmo4Pd6khI/QUNOY4qRNlRgN7xQsEhNEnPlrYtpcA09HAkNPWFsxav5Qsc0uA3smlN3ZgWXgVuCGiirHdifXiRwlhCuMUNKDVwn1X6OpKaYkWnVyxRJER6jIRkYyFFClJ/PtpvCU8NEMBbSHK7hjP3tyFGiivFMZ4L0SC1qBfmfNsh0fOXnlKeZJhzPP4ozBrWARVQwopJgzSYGICypmRXiEZIIaxNo1YTgLq68DLrnddepu3eNWrNRxlEBx+AEnAEXXIImuAFt0AEYPIJn8ArerCfrxXq3PuatK1bpOQJ/yvr6AdVZovI=</latexit><latexit sha1_base64="drqW9/FxIAmsjgl4n9fH9WpP9TA=">AAACHXicbVBNS8MwGE79nPOr6tFLcAieRqsDPU528SQT3AespaRpuoWlSUlSYZT9ES/+FS8eFPHgRfw3plsPuvlCyMPzvE/yvk+YMqq043xbK6tr6xubla3q9s7u3r59cNhVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8etQu89EKmo4Pd6khI/QUNOY4qRNlRgN7xQsEhNEnPlrYtpcA09HAkNPWFsxav5Qsc0uA3smlN3ZgWXgVuCGiirHdifXiRwlhCuMUNKDVwn1X6OpKaYkWnVyxRJER6jIRkYyFFClJ/PtpvCU8NEMBbSHK7hjP3tyFGiivFMZ4L0SC1qBfmfNsh0fOXnlKeZJhzPP4ozBrWARVQwopJgzSYGICypmRXiEZIIaxNo1YTgLq68DLrnddepu3eNWrNRxlEBx+AEnAEXXIImuAFt0AEYPIJn8ArerCfrxXq3PuatK1bpOQJ/yvr6AdVZovI=</latexit><latexit sha1_base64="drqW9/FxIAmsjgl4n9fH9WpP9TA=">AAACHXicbVBNS8MwGE79nPOr6tFLcAieRqsDPU528SQT3AespaRpuoWlSUlSYZT9ES/+FS8eFPHgRfw3plsPuvlCyMPzvE/yvk+YMqq043xbK6tr6xubla3q9s7u3r59cNhVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8etQu89EKmo4Pd6khI/QUNOY4qRNlRgN7xQsEhNEnPlrYtpcA09HAkNPWFsxav5Qsc0uA3smlN3ZgWXgVuCGiirHdifXiRwlhCuMUNKDVwn1X6OpKaYkWnVyxRJER6jIRkYyFFClJ/PtpvCU8NEMBbSHK7hjP3tyFGiivFMZ4L0SC1qBfmfNsh0fOXnlKeZJhzPP4ozBrWARVQwopJgzSYGICypmRXiEZIIaxNo1YTgLq68DLrnddepu3eNWrNRxlEBx+AEnAEXXIImuAFt0AEYPIJn8ArerCfrxXq3PuatK1bpOQJ/yvr6AdVZovI=</latexit><latexit sha1_base64="drqW9/FxIAmsjgl4n9fH9WpP9TA=">AAACHXicbVBNS8MwGE79nPOr6tFLcAieRqsDPU528SQT3AespaRpuoWlSUlSYZT9ES/+FS8eFPHgRfw3plsPuvlCyMPzvE/yvk+YMqq043xbK6tr6xubla3q9s7u3r59cNhVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8etQu89EKmo4Pd6khI/QUNOY4qRNlRgN7xQsEhNEnPlrYtpcA09HAkNPWFsxav5Qsc0uA3smlN3ZgWXgVuCGiirHdifXiRwlhCuMUNKDVwn1X6OpKaYkWnVyxRJER6jIRkYyFFClJ/PtpvCU8NEMBbSHK7hjP3tyFGiivFMZ4L0SC1qBfmfNsh0fOXnlKeZJhzPP4ozBrWARVQwopJgzSYGICypmRXiEZIIaxNo1YTgLq68DLrnddepu3eNWrNRxlEBx+AEnAEXXIImuAFt0AEYPIJn8ArerCfrxXq3PuatK1bpOQJ/yvr6AdVZovI=</latexit>

Eext ·C1A
<latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit>

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>
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RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

C3A ·C3N
<latexit sha1_base64="drqW9/FxIAmsjgl4n9fH9WpP9TA=">AAACHXicbVBNS8MwGE79nPOr6tFLcAieRqsDPU528SQT3AespaRpuoWlSUlSYZT9ES/+FS8eFPHgRfw3plsPuvlCyMPzvE/yvk+YMqq043xbK6tr6xubla3q9s7u3r59cNhVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8etQu89EKmo4Pd6khI/QUNOY4qRNlRgN7xQsEhNEnPlrYtpcA09HAkNPWFsxav5Qsc0uA3smlN3ZgWXgVuCGiirHdifXiRwlhCuMUNKDVwn1X6OpKaYkWnVyxRJER6jIRkYyFFClJ/PtpvCU8NEMBbSHK7hjP3tyFGiivFMZ4L0SC1qBfmfNsh0fOXnlKeZJhzPP4ozBrWARVQwopJgzSYGICypmRXiEZIIaxNo1YTgLq68DLrnddepu3eNWrNRxlEBx+AEnAEXXIImuAFt0AEYPIJn8ArerCfrxXq3PuatK1bpOQJ/yvr6AdVZovI=</latexit><latexit sha1_base64="drqW9/FxIAmsjgl4n9fH9WpP9TA=">AAACHXicbVBNS8MwGE79nPOr6tFLcAieRqsDPU528SQT3AespaRpuoWlSUlSYZT9ES/+FS8eFPHgRfw3plsPuvlCyMPzvE/yvk+YMqq043xbK6tr6xubla3q9s7u3r59cNhVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8etQu89EKmo4Pd6khI/QUNOY4qRNlRgN7xQsEhNEnPlrYtpcA09HAkNPWFsxav5Qsc0uA3smlN3ZgWXgVuCGiirHdifXiRwlhCuMUNKDVwn1X6OpKaYkWnVyxRJER6jIRkYyFFClJ/PtpvCU8NEMBbSHK7hjP3tyFGiivFMZ4L0SC1qBfmfNsh0fOXnlKeZJhzPP4ozBrWARVQwopJgzSYGICypmRXiEZIIaxNo1YTgLq68DLrnddepu3eNWrNRxlEBx+AEnAEXXIImuAFt0AEYPIJn8ArerCfrxXq3PuatK1bpOQJ/yvr6AdVZovI=</latexit><latexit sha1_base64="drqW9/FxIAmsjgl4n9fH9WpP9TA=">AAACHXicbVBNS8MwGE79nPOr6tFLcAieRqsDPU528SQT3AespaRpuoWlSUlSYZT9ES/+FS8eFPHgRfw3plsPuvlCyMPzvE/yvk+YMqq043xbK6tr6xubla3q9s7u3r59cNhVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8etQu89EKmo4Pd6khI/QUNOY4qRNlRgN7xQsEhNEnPlrYtpcA09HAkNPWFsxav5Qsc0uA3smlN3ZgWXgVuCGiirHdifXiRwlhCuMUNKDVwn1X6OpKaYkWnVyxRJER6jIRkYyFFClJ/PtpvCU8NEMBbSHK7hjP3tyFGiivFMZ4L0SC1qBfmfNsh0fOXnlKeZJhzPP4ozBrWARVQwopJgzSYGICypmRXiEZIIaxNo1YTgLq68DLrnddepu3eNWrNRxlEBx+AEnAEXXIImuAFt0AEYPIJn8ArerCfrxXq3PuatK1bpOQJ/yvr6AdVZovI=</latexit><latexit sha1_base64="drqW9/FxIAmsjgl4n9fH9WpP9TA=">AAACHXicbVBNS8MwGE79nPOr6tFLcAieRqsDPU528SQT3AespaRpuoWlSUlSYZT9ES/+FS8eFPHgRfw3plsPuvlCyMPzvE/yvk+YMqq043xbK6tr6xubla3q9s7u3r59cNhVIpOYdLBgQvZDpAijnHQ01Yz0U0lQEjLSC8etQu89EKmo4Pd6khI/QUNOY4qRNlRgN7xQsEhNEnPlrYtpcA09HAkNPWFsxav5Qsc0uA3smlN3ZgWXgVuCGiirHdifXiRwlhCuMUNKDVwn1X6OpKaYkWnVyxRJER6jIRkYyFFClJ/PtpvCU8NEMBbSHK7hjP3tyFGiivFMZ4L0SC1qBfmfNsh0fOXnlKeZJhzPP4ozBrWARVQwopJgzSYGICypmRXiEZIIaxNo1YTgLq68DLrnddepu3eNWrNRxlEBx+AEnAEXXIImuAFt0AEYPIJn8ArerCfrxXq3PuatK1bpOQJ/yvr6AdVZovI=</latexit>
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A

<latexit sha1_base64="BRuUkP+Kie28e1OpSbhYFegI3Fg=">AAACCnicdVDLSgMxFM3UV62vUZduokVwVWamQ1t3FTeupBb7gD6GTJq2oZkHSUYow6zd+CtuXCji1i9w59+YaSs+0AOBwznncnOPGzIqpGG8a5ml5ZXVtex6bmNza3tH391riiDimDRwwALedpEgjPqkIalkpB1ygjyXkZY7OU/91g3hggb+tZyGpOehkU+HFCOpJEc/jE3YDVQC1p2zBMZ157Jf/FL6xcTR80bhtFKy7BI0CoZRNi0zJVbZLtrQVEqKPFig5uhv3UGAI4/4EjMkRMc0QtmLEZcUM5LkupEgIcITNCIdRX3kEdGLZ6ck8FgpAzgMuHq+hDP1+0SMPCGmnquSHpJj8dtLxb+8TiSHlV5M/TCSxMfzRcOIQRnAtBc4oJxgyaaKIMyp+ivEY8QRlqq9nCrh81L4P2laBdMomFd2vmot6siCA3AEToAJyqAKLkANNAAGt+AePIIn7U570J61l3k0oy1m9sEPaK8f84aZHQ==</latexit><latexit sha1_base64="BRuUkP+Kie28e1OpSbhYFegI3Fg=">AAACCnicdVDLSgMxFM3UV62vUZduokVwVWamQ1t3FTeupBb7gD6GTJq2oZkHSUYow6zd+CtuXCji1i9w59+YaSs+0AOBwznncnOPGzIqpGG8a5ml5ZXVtex6bmNza3tH391riiDimDRwwALedpEgjPqkIalkpB1ygjyXkZY7OU/91g3hggb+tZyGpOehkU+HFCOpJEc/jE3YDVQC1p2zBMZ157Jf/FL6xcTR80bhtFKy7BI0CoZRNi0zJVbZLtrQVEqKPFig5uhv3UGAI4/4EjMkRMc0QtmLEZcUM5LkupEgIcITNCIdRX3kEdGLZ6ck8FgpAzgMuHq+hDP1+0SMPCGmnquSHpJj8dtLxb+8TiSHlV5M/TCSxMfzRcOIQRnAtBc4oJxgyaaKIMyp+ivEY8QRlqq9nCrh81L4P2laBdMomFd2vmot6siCA3AEToAJyqAKLkANNAAGt+AePIIn7U570J61l3k0oy1m9sEPaK8f84aZHQ==</latexit><latexit sha1_base64="BRuUkP+Kie28e1OpSbhYFegI3Fg=">AAACCnicdVDLSgMxFM3UV62vUZduokVwVWamQ1t3FTeupBb7gD6GTJq2oZkHSUYow6zd+CtuXCji1i9w59+YaSs+0AOBwznncnOPGzIqpGG8a5ml5ZXVtex6bmNza3tH391riiDimDRwwALedpEgjPqkIalkpB1ygjyXkZY7OU/91g3hggb+tZyGpOehkU+HFCOpJEc/jE3YDVQC1p2zBMZ157Jf/FL6xcTR80bhtFKy7BI0CoZRNi0zJVbZLtrQVEqKPFig5uhv3UGAI4/4EjMkRMc0QtmLEZcUM5LkupEgIcITNCIdRX3kEdGLZ6ck8FgpAzgMuHq+hDP1+0SMPCGmnquSHpJj8dtLxb+8TiSHlV5M/TCSxMfzRcOIQRnAtBc4oJxgyaaKIMyp+ivEY8QRlqq9nCrh81L4P2laBdMomFd2vmot6siCA3AEToAJyqAKLkANNAAGt+AePIIn7U570J61l3k0oy1m9sEPaK8f84aZHQ==</latexit><latexit sha1_base64="BRuUkP+Kie28e1OpSbhYFegI3Fg=">AAACCnicdVDLSgMxFM3UV62vUZduokVwVWamQ1t3FTeupBb7gD6GTJq2oZkHSUYow6zd+CtuXCji1i9w59+YaSs+0AOBwznncnOPGzIqpGG8a5ml5ZXVtex6bmNza3tH391riiDimDRwwALedpEgjPqkIalkpB1ygjyXkZY7OU/91g3hggb+tZyGpOehkU+HFCOpJEc/jE3YDVQC1p2zBMZ157Jf/FL6xcTR80bhtFKy7BI0CoZRNi0zJVbZLtrQVEqKPFig5uhv3UGAI4/4EjMkRMc0QtmLEZcUM5LkupEgIcITNCIdRX3kEdGLZ6ck8FgpAzgMuHq+hDP1+0SMPCGmnquSHpJj8dtLxb+8TiSHlV5M/TCSxMfzRcOIQRnAtBc4oJxgyaaKIMyp+ivEY8QRlqq9nCrh81L4P2laBdMomFd2vmot6siCA3AEToAJyqAKLkANNAAGt+AePIIn7U570J61l3k0oy1m9sEPaK8f84aZHQ==</latexit>
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<latexit sha1_base64="BRuUkP+Kie28e1OpSbhYFegI3Fg=">AAACCnicdVDLSgMxFM3UV62vUZduokVwVWamQ1t3FTeupBb7gD6GTJq2oZkHSUYow6zd+CtuXCji1i9w59+YaSs+0AOBwznncnOPGzIqpGG8a5ml5ZXVtex6bmNza3tH391riiDimDRwwALedpEgjPqkIalkpB1ygjyXkZY7OU/91g3hggb+tZyGpOehkU+HFCOpJEc/jE3YDVQC1p2zBMZ157Jf/FL6xcTR80bhtFKy7BI0CoZRNi0zJVbZLtrQVEqKPFig5uhv3UGAI4/4EjMkRMc0QtmLEZcUM5LkupEgIcITNCIdRX3kEdGLZ6ck8FgpAzgMuHq+hDP1+0SMPCGmnquSHpJj8dtLxb+8TiSHlV5M/TCSxMfzRcOIQRnAtBc4oJxgyaaKIMyp+ivEY8QRlqq9nCrh81L4P2laBdMomFd2vmot6siCA3AEToAJyqAKLkANNAAGt+AePIIn7U570J61l3k0oy1m9sEPaK8f84aZHQ==</latexit><latexit sha1_base64="BRuUkP+Kie28e1OpSbhYFegI3Fg=">AAACCnicdVDLSgMxFM3UV62vUZduokVwVWamQ1t3FTeupBb7gD6GTJq2oZkHSUYow6zd+CtuXCji1i9w59+YaSs+0AOBwznncnOPGzIqpGG8a5ml5ZXVtex6bmNza3tH391riiDimDRwwALedpEgjPqkIalkpB1ygjyXkZY7OU/91g3hggb+tZyGpOehkU+HFCOpJEc/jE3YDVQC1p2zBMZ157Jf/FL6xcTR80bhtFKy7BI0CoZRNi0zJVbZLtrQVEqKPFig5uhv3UGAI4/4EjMkRMc0QtmLEZcUM5LkupEgIcITNCIdRX3kEdGLZ6ck8FgpAzgMuHq+hDP1+0SMPCGmnquSHpJj8dtLxb+8TiSHlV5M/TCSxMfzRcOIQRnAtBc4oJxgyaaKIMyp+ivEY8QRlqq9nCrh81L4P2laBdMomFd2vmot6siCA3AEToAJyqAKLkANNAAGt+AePIIn7U570J61l3k0oy1m9sEPaK8f84aZHQ==</latexit><latexit sha1_base64="BRuUkP+Kie28e1OpSbhYFegI3Fg=">AAACCnicdVDLSgMxFM3UV62vUZduokVwVWamQ1t3FTeupBb7gD6GTJq2oZkHSUYow6zd+CtuXCji1i9w59+YaSs+0AOBwznncnOPGzIqpGG8a5ml5ZXVtex6bmNza3tH391riiDimDRwwALedpEgjPqkIalkpB1ygjyXkZY7OU/91g3hggb+tZyGpOehkU+HFCOpJEc/jE3YDVQC1p2zBMZ157Jf/FL6xcTR80bhtFKy7BI0CoZRNi0zJVbZLtrQVEqKPFig5uhv3UGAI4/4EjMkRMc0QtmLEZcUM5LkupEgIcITNCIdRX3kEdGLZ6ck8FgpAzgMuHq+hDP1+0SMPCGmnquSHpJj8dtLxb+8TiSHlV5M/TCSxMfzRcOIQRnAtBc4oJxgyaaKIMyp+ivEY8QRlqq9nCrh81L4P2laBdMomFd2vmot6siCA3AEToAJyqAKLkANNAAGt+AePIIn7U570J61l3k0oy1m9sEPaK8f84aZHQ==</latexit><latexit sha1_base64="BRuUkP+Kie28e1OpSbhYFegI3Fg=">AAACCnicdVDLSgMxFM3UV62vUZduokVwVWamQ1t3FTeupBb7gD6GTJq2oZkHSUYow6zd+CtuXCji1i9w59+YaSs+0AOBwznncnOPGzIqpGG8a5ml5ZXVtex6bmNza3tH391riiDimDRwwALedpEgjPqkIalkpB1ygjyXkZY7OU/91g3hggb+tZyGpOehkU+HFCOpJEc/jE3YDVQC1p2zBMZ157Jf/FL6xcTR80bhtFKy7BI0CoZRNi0zJVbZLtrQVEqKPFig5uhv3UGAI4/4EjMkRMc0QtmLEZcUM5LkupEgIcITNCIdRX3kEdGLZ6ck8FgpAzgMuHq+hDP1+0SMPCGmnquSHpJj8dtLxb+8TiSHlV5M/TCSxMfzRcOIQRnAtBc4oJxgyaaKIMyp+ivEY8QRlqq9nCrh81L4P2laBdMomFd2vmot6siCA3AEToAJyqAKLkANNAAGt+AePIIn7U570J61l3k0oy1m9sEPaK8f84aZHQ==</latexit>

NNLO : RN
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RA

◆2

<latexit sha1_base64="Xmt3Az/lpcx0OqLfIFmBBZK5tfo="></latexit><latexit sha1_base64="Xmt3Az/lpcx0OqLfIFmBBZK5tfo="></latexit><latexit sha1_base64="Xmt3Az/lpcx0OqLfIFmBBZK5tfo="></latexit><latexit sha1_base64="Xmt3Az/lpcx0OqLfIFmBBZK5tfo="></latexit>



TmagN
L (µ) �! TmagN

L (µ) + TmagN
L (µ̄) �! TmagN

L (µ) µ ⌘ 1
2r ⇥ jN

<latexit sha1_base64="r8K2ZMSUkRaJHge37dZ6Z3spOtU="></latexit><latexit sha1_base64="r8K2ZMSUkRaJHge37dZ6Z3spOtU="></latexit><latexit sha1_base64="r8K2ZMSUkRaJHge37dZ6Z3spOtU="></latexit><latexit sha1_base64="r8K2ZMSUkRaJHge37dZ6Z3spOtU="></latexit>

T-odd P-odd

Tmag2A · Tmag2N
<latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit><latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit><latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit><latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit>

Other Schiff moments for 229Pa:  M2

M2 nuclei moments were evaluated in WH/EH, found especially enhanced by nuclear polarization
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|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>
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Eext ·C1A
<latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

RA
<latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit><latexit sha1_base64="1XehTXXtp0baQZ3JeMR9sBQ9WUg=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXceOyPvqANpTJdNIOnUzCzEQooZ/gxoUibv0id/6Nk7aCih64cDjnXu69J0g4UxqhD6uwsrq2vlHcLG1t7+zulfcP2ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJJpe537mnUrFY3OlpQv0IjwQLGcHaSLc3g4tBuYLs83rV9aoQ2QjVHNfJiVvzzjzoGCVHBSzRHJTf+8OYpBEVmnCsVM9BifYzLDUjnM5K/VTRBJMJHtGeoQJHVPnZ/NQZPDHKEIaxNCU0nKvfJzIcKTWNAtMZYT1Wv71c/MvrpTqs+xkTSaqpIItFYcqhjmH+NxwySYnmU0MwkczcCskYS0y0SadkQvj6FP5P2q7tINu59ioNbxlHERyBY3AKHFADDXAFmqAFCBiBB/AEni1uPVov1uuitWAtZw7BD1hvn0Xljb4=</latexit>

Tmag2A · Tmag2N
<latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit><latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit><latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit><latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit>

NLO :
1

RA

✓
R

N

RA

◆

but suppressed by relativity
<latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="2uWlniZNolhjCY5z94C/RERTK7o="></latexit><latexit sha1_base64="EajF3jNZGAxKtGnsOTsj2SXCyEQ="></latexit><latexit sha1_base64="H0Xmg8kQgJD77Vg60eek0yZjKzs="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="2uWlniZNolhjCY5z94C/RERTK7o="></latexit><latexit sha1_base64="EajF3jNZGAxKtGnsOTsj2SXCyEQ="></latexit><latexit sha1_base64="H0Xmg8kQgJD77Vg60eek0yZjKzs="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="2uWlniZNolhjCY5z94C/RERTK7o="></latexit><latexit sha1_base64="EajF3jNZGAxKtGnsOTsj2SXCyEQ="></latexit><latexit sha1_base64="H0Xmg8kQgJD77Vg60eek0yZjKzs="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="2uWlniZNolhjCY5z94C/RERTK7o="></latexit><latexit sha1_base64="EajF3jNZGAxKtGnsOTsj2SXCyEQ="></latexit><latexit sha1_base64="H0Xmg8kQgJD77Vg60eek0yZjKzs="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="2uWlniZNolhjCY5z94C/RERTK7o="></latexit><latexit sha1_base64="EajF3jNZGAxKtGnsOTsj2SXCyEQ="></latexit><latexit sha1_base64="H0Xmg8kQgJD77Vg60eek0yZjKzs="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit><latexit sha1_base64="E50upULmxfmijxEp/UV+GUwk8t8="></latexit>

e↵ectively NNLO
<latexit sha1_base64="FcoNOCHox0WCxIzLuIV7w9Ygefs=">AAACA3icdVBNS0JBFJ1nX2ZfVrvaDEnQSt6zh9pOaNMizCA1UJF54306OO+DmXmCPJQ2/ZU2LYpo259o179pnhpU1IGBwzn3MvccJ+RMKtP8MFJLyyura+n1zMbm1vZOdnevIYNIUKjTgAfi1iESOPOhrpjicBsKIJ7DoekMzxO/OQIhWeDfqHEIHY/0feYySpSWutmDtkfUQHgxuC5QxUbAx5PptFq9vOpmc2b+rFws2EVs5k2zZBWshBRK9qmNLa0kyKEFat3se7sX0MgDX1FOpGxZZqg6MRGKUQ6TTDuSEBI6JH1oaeoTD2QnnmWY4GOt9LAbCP18hWfq942YeFKOPUdPJhfL314i/uW1IuWWOzHzw0iBT+cfuRHHKsBJIbjHhA7Ox5oQKpi+FdMBEYQqXVtGl/CVFP9PGoW8ZeataztXKS7qSKNDdIROkIVKqIIuUA3VEUV36AE9oWfj3ng0XozX+WjKWOzsox8w3j4BTuqYiw==</latexit><latexit sha1_base64="FcoNOCHox0WCxIzLuIV7w9Ygefs=">AAACA3icdVBNS0JBFJ1nX2ZfVrvaDEnQSt6zh9pOaNMizCA1UJF54306OO+DmXmCPJQ2/ZU2LYpo259o179pnhpU1IGBwzn3MvccJ+RMKtP8MFJLyyura+n1zMbm1vZOdnevIYNIUKjTgAfi1iESOPOhrpjicBsKIJ7DoekMzxO/OQIhWeDfqHEIHY/0feYySpSWutmDtkfUQHgxuC5QxUbAx5PptFq9vOpmc2b+rFws2EVs5k2zZBWshBRK9qmNLa0kyKEFat3se7sX0MgDX1FOpGxZZqg6MRGKUQ6TTDuSEBI6JH1oaeoTD2QnnmWY4GOt9LAbCP18hWfq942YeFKOPUdPJhfL314i/uW1IuWWOzHzw0iBT+cfuRHHKsBJIbjHhA7Ox5oQKpi+FdMBEYQqXVtGl/CVFP9PGoW8ZeataztXKS7qSKNDdIROkIVKqIIuUA3VEUV36AE9oWfj3ng0XozX+WjKWOzsox8w3j4BTuqYiw==</latexit><latexit sha1_base64="FcoNOCHox0WCxIzLuIV7w9Ygefs=">AAACA3icdVBNS0JBFJ1nX2ZfVrvaDEnQSt6zh9pOaNMizCA1UJF54306OO+DmXmCPJQ2/ZU2LYpo259o179pnhpU1IGBwzn3MvccJ+RMKtP8MFJLyyura+n1zMbm1vZOdnevIYNIUKjTgAfi1iESOPOhrpjicBsKIJ7DoekMzxO/OQIhWeDfqHEIHY/0feYySpSWutmDtkfUQHgxuC5QxUbAx5PptFq9vOpmc2b+rFws2EVs5k2zZBWshBRK9qmNLa0kyKEFat3se7sX0MgDX1FOpGxZZqg6MRGKUQ6TTDuSEBI6JH1oaeoTD2QnnmWY4GOt9LAbCP18hWfq942YeFKOPUdPJhfL314i/uW1IuWWOzHzw0iBT+cfuRHHKsBJIbjHhA7Ox5oQKpi+FdMBEYQqXVtGl/CVFP9PGoW8ZeataztXKS7qSKNDdIROkIVKqIIuUA3VEUV36AE9oWfj3ng0XozX+WjKWOzsox8w3j4BTuqYiw==</latexit><latexit sha1_base64="FcoNOCHox0WCxIzLuIV7w9Ygefs=">AAACA3icdVBNS0JBFJ1nX2ZfVrvaDEnQSt6zh9pOaNMizCA1UJF54306OO+DmXmCPJQ2/ZU2LYpo259o179pnhpU1IGBwzn3MvccJ+RMKtP8MFJLyyura+n1zMbm1vZOdnevIYNIUKjTgAfi1iESOPOhrpjicBsKIJ7DoekMzxO/OQIhWeDfqHEIHY/0feYySpSWutmDtkfUQHgxuC5QxUbAx5PptFq9vOpmc2b+rFws2EVs5k2zZBWshBRK9qmNLa0kyKEFat3se7sX0MgDX1FOpGxZZqg6MRGKUQ6TTDuSEBI6JH1oaeoTD2QnnmWY4GOt9LAbCP18hWfq942YeFKOPUdPJhfL314i/uW1IuWWOzHzw0iBT+cfuRHHKsBJIbjHhA7Ox5oQKpi+FdMBEYQqXVtGl/CVFP9PGoW8ZeataztXKS7qSKNDdIROkIVKqIIuUA3VEUV36AE9oWfj3ng0XozX+WjKWOzsox8w3j4BTuqYiw==</latexit>

Tmag2A · Tmag2N
<latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit><latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit><latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit><latexit sha1_base64="XUncWMpxmfh/9oI5XySSMsAZqPY=">AAACHnicbVDLSsNAFJ3UV62vqEs3g0VwVZJS0WXFjSup0Be0MUwmk3boJBNmJkIJ+RI3/oobF4oIrvRvnLRZaNsDwxzOuZd77/FiRqWyrB+jtLa+sblV3q7s7O7tH5iHR13JE4FJB3PGRd9DkjAakY6iipF+LAgKPUZ63uQm93uPREjKo7aaxsQJ0SiiAcVIack1L4YeZ76chvpL2w+ptrN65l7DIfa5gqvdO9esWjVrBrhM7IJUQYGWa34NfY6TkEQKMyTlwLZi5aRIKIoZySrDRJIY4QkakYGmEQqJdNLZeRk804oPAy70ixScqX87UhTKfEddGSI1loteLq7yBokKrpyURnGiSITng4KEQcVhnhX0qSBYsakmCAuqd4V4jATCSida0SHYiycvk269Zls1+75RbTaKOMrgBJyCc2CDS9AEt6AFOgCDJ/AC3sC78Wy8Gh/G57y0ZBQ9x+AfjO9f13Ojeg==</latexit>

<latexit sha1_base64="xLQa18xGMXjstMyVy87AofEvaBA=">AAACAnicbVDNS8MwHE3n15xfVU/iJTgET6MVUY9DLx4nuA9Yy0jTdAtLk5Kkg1GKF/8VLx4U8epf4c3/xqzrQTcfBB7vvV9+yQsSRpV2nG+rsrK6tr5R3axtbe/s7tn7Bx0lUolJGwsmZC9AijDKSVtTzUgvkQTFASPdYHw787sTIhUV/EFPE+LHaMhpRDHSRhrYR5lXXJJJEuYwm0BPmDjEeT6w607DKQCXiVuSOijRGthfXihwGhOuMUNK9V0n0X6GpKaYkbzmpYokCI/RkPQN5Sgmys+K7Tk8NUoIIyHN4RoW6u+JDMVKTePAJGOkR2rRm4n/ef1UR9d+RnmSasLxfFGUMqgFnPUBQyoJ1mxqCMKSmrdCPEISYW1aq5kS3MUvL5POecO9bLj3F/XmTVlHFRyDE3AGXHAFmuAOtEAbYPAInsEreLOerBfr3fqYRytWOXMI/sD6/AGr1Jea</latexit>v

c

<latexit sha1_base64="LlZb8rvS9UqTsLAcgWFUCmszFZ0=">AAACJHicbVDLSgMxFM34tr6qLt0Ei1A3ZaaICoIoblxJLbYKnTpk0jttaOZBckcow3yMG3/FjQsfuHDjt5jWLtR6IHA459zk5viJFBpt+8Oamp6ZnZtfWCwsLa+srhXXN5o6ThWHBo9lrG58pkGKCBooUMJNooCFvoRrv3829K/vQGkRR1c4SKAdsm4kAsEZGskrHmXu6JJMQSenmUPd2MRp3TvNqSshwHJW9y5+qUp0e7h7W829Ysmu2CPQSeKMSYmMUfOKr24n5mkIEXLJtG45doLtjCkUXEJecFMNCeN91oWWoRELQbez0X453TFKhwaxMidCOlJ/TmQs1HoQ+iYZMuzpv95Q/M9rpRgctjMRJSlCxL8fClJJMabDxmhHKOAoB4YwroTZlfIeU4yj6bVgSnD+fnmSNKsVZ7/iXO6VTo7HdSyQLbJNysQhB+SEnJMaaRBO7skjeSYv1oP1ZL1Z79/RKWs8s0l+wfr8AozspBc=</latexit>
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RA
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RN

RA

◆2

<latexit sha1_base64="LlZb8rvS9UqTsLAcgWFUCmszFZ0=">AAACJHicbVDLSgMxFM34tr6qLt0Ei1A3ZaaICoIoblxJLbYKnTpk0jttaOZBckcow3yMG3/FjQsfuHDjt5jWLtR6IHA459zk5viJFBpt+8Oamp6ZnZtfWCwsLa+srhXXN5o6ThWHBo9lrG58pkGKCBooUMJNooCFvoRrv3829K/vQGkRR1c4SKAdsm4kAsEZGskrHmXu6JJMQSenmUPd2MRp3TvNqSshwHJW9y5+qUp0e7h7W829Ysmu2CPQSeKMSYmMUfOKr24n5mkIEXLJtG45doLtjCkUXEJecFMNCeN91oWWoRELQbez0X453TFKhwaxMidCOlJ/TmQs1HoQ+iYZMuzpv95Q/M9rpRgctjMRJSlCxL8fClJJMabDxmhHKOAoB4YwroTZlfIeU4yj6bVgSnD+fnmSNKsVZ7/iXO6VTo7HdSyQLbJNysQhB+SEnJMaaRBO7skjeSYv1oP1ZL1Z79/RKWs8s0l+wfr8AozspBc=</latexit>

1

RA

✓
RN

RA

◆2

<latexit sha1_base64="j2UkANFe45ft4nUxAdkmFFMkd10=">AAACJHicbVDLSgMxFM3Ud31VXboJFkE3ZUZEBUEqblyJitVCp5RMeqcNzTxI7hTKMP6LG3/FjQsfuHDjt5iOs/B1IHA4557k5nixFBpt+90qTUxOTc/MzpXnFxaXlisrq9c6ShSHBo9kpJoe0yBFCA0UKKEZK2CBJ+HGG5yM/ZshKC2i8ApHMbQD1guFLzhDI3Uqh6mbX5Iq6Gb0snNGXQk+bqU5jUzUiMcZdZXo9XH7Nh0WKs+yTqVq1+wc9C9xClIlBc47lRe3G/EkgBC5ZFq3HDvGdsoUCi4hK7uJhpjxAetBy9CQBaDbab5fRjeN0qV+pMwJkebq90TKAq1HgWcmA4Z9/dsbi/95rQT9g3YqwjhBCPnXQ34iKUZ03BjtCgUc5cgQxpUwu1LeZ4pxNL2WTQnO7y//Jdc7NWev5lzsVutHRR2zZJ1skC3ikH1SJ6fknDQIJ3fkgTyRZ+veerRerbev0ZJVZNbID1gfn4hApLo=</latexit>
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RN
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<latexit sha1_base64="ExCtV443RKYNd0E5MIhz0BCYpXc=">AAACAnicbVDNS8MwHE3n15xfVU/iJTgET6MVUU8y8OJxgvuAtYw0TbewNClJOhilePFf8eJBEa/+Fd78b8y6HnTzQeDx3vvll7wgYVRpx/m2Kiura+sb1c3a1vbO7p69f9BRIpWYtLFgQvYCpAijnLQ11Yz0EklQHDDSDca3M787IVJRwR/0NCF+jIacRhQjbaSBfZR5xSWZJGEOswn0hIlDnOcDu+40nAJwmbglqYMSrYH95YUCpzHhGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnfUI5iovys2J7DU6OEMBLSHK5hof6eyFCs1DQOTDJGeqQWvZn4n9dPdXTtZ5QnqSYczxdFKYNawFkfMKSSYM2mhiAsqXkrxCMkEdamtZopwV388jLpnDfcy4Z7f1Fv3pR1VMExOAFnwAVXoAnuQAu0AQaP4Bm8gjfryXqx3q2PebRilTOH4A+szx+qoJeW</latexit>v

c

<latexit sha1_base64="ExCtV443RKYNd0E5MIhz0BCYpXc=">AAACAnicbVDNS8MwHE3n15xfVU/iJTgET6MVUU8y8OJxgvuAtYw0TbewNClJOhilePFf8eJBEa/+Fd78b8y6HnTzQeDx3vvll7wgYVRpx/m2Kiura+sb1c3a1vbO7p69f9BRIpWYtLFgQvYCpAijnLQ11Yz0EklQHDDSDca3M787IVJRwR/0NCF+jIacRhQjbaSBfZR5xSWZJGEOswn0hIlDnOcDu+40nAJwmbglqYMSrYH95YUCpzHhGjOkVN91Eu1nSGqKGclrXqpIgvAYDUnfUI5iovys2J7DU6OEMBLSHK5hof6eyFCs1DQOTDJGeqQWvZn4n9dPdXTtZ5QnqSYczxdFKYNawFkfMKSSYM2mhiAsqXkrxCMkEdamtZopwV388jLpnDfcy4Z7f1Fv3pR1VMExOAFnwAVXoAnuQAu0AQaP4Bm8gjfryXqx3q2PebRilTOH4A+szx+qoJeW</latexit>v

c



 

TelN
L (q̂ · j,µ) �! TelN

L (q̂ · j,µ) + TelN
L (q̂ · j̄, µ̄) �! TelN

L ([HN
, ⇢],µ)

<latexit sha1_base64="xvSnMw192k3MF2duCE5KQWn7sZU="></latexit><latexit sha1_base64="xvSnMw192k3MF2duCE5KQWn7sZU="></latexit><latexit sha1_base64="xvSnMw192k3MF2duCE5KQWn7sZU="></latexit><latexit sha1_base64="xvSnMw192k3MF2duCE5KQWn7sZU="></latexit>

Other Schiff moments for 229Pa:  Generalized Siegert’s theorem contributions

Friar and Falleros

The simple counting available in other cases breaks down because there is a
nuclear energy denominator that is small on atomic scales

220 eV << E1atomic ⇠ 2 keV
<latexit sha1_base64="ZnkvIIGN8fJpUMgTIjF7LnHVCNg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVZJQ1EUXBRFcVrAPaEOYTCft0JkkzEyEEuKHuPFX3LhQxIUb8W+ctAG19cDA4ZxzmXuPHzMqlWV9GaWV1bX1jfJmZWt7Z3fP3D/oyCgRmLRxxCLR85EkjIakrahipBcLgrjPSNefXOZ+944ISaPwVk1j4nI0CmlAMVJa8sy641hwwJEaC57ek04GGw14ZXspUhGnOIMDSTl0fiITnfHMqlWzZoDLxC5IFRRoeebHYBjhhJNQYYak7NtWrNwUCUUxI1llkEgSIzxBI9LXNEScSDedXZfBE60MYRAJ/UIFZ+rviRRxKafc18l8Sbno5eJ/Xj9RwYWb0jBOFAnx/KMgYVBFMK8KDqkgWLGpJggLqneFeIwEwkoXWtEl2IsnL5OOU7Otmn1TrzbPijrK4Agcg1Ngg3PQBNegBdoAgwfwBF7Aq/FoPBtvxvs8WjKKmUPwB8bnN9+WoSs=</latexit><latexit sha1_base64="ZnkvIIGN8fJpUMgTIjF7LnHVCNg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVZJQ1EUXBRFcVrAPaEOYTCft0JkkzEyEEuKHuPFX3LhQxIUb8W+ctAG19cDA4ZxzmXuPHzMqlWV9GaWV1bX1jfJmZWt7Z3fP3D/oyCgRmLRxxCLR85EkjIakrahipBcLgrjPSNefXOZ+944ISaPwVk1j4nI0CmlAMVJa8sy641hwwJEaC57ek04GGw14ZXspUhGnOIMDSTl0fiITnfHMqlWzZoDLxC5IFRRoeebHYBjhhJNQYYak7NtWrNwUCUUxI1llkEgSIzxBI9LXNEScSDedXZfBE60MYRAJ/UIFZ+rviRRxKafc18l8Sbno5eJ/Xj9RwYWb0jBOFAnx/KMgYVBFMK8KDqkgWLGpJggLqneFeIwEwkoXWtEl2IsnL5OOU7Otmn1TrzbPijrK4Agcg1Ngg3PQBNegBdoAgwfwBF7Aq/FoPBtvxvs8WjKKmUPwB8bnN9+WoSs=</latexit><latexit sha1_base64="ZnkvIIGN8fJpUMgTIjF7LnHVCNg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVZJQ1EUXBRFcVrAPaEOYTCft0JkkzEyEEuKHuPFX3LhQxIUb8W+ctAG19cDA4ZxzmXuPHzMqlWV9GaWV1bX1jfJmZWt7Z3fP3D/oyCgRmLRxxCLR85EkjIakrahipBcLgrjPSNefXOZ+944ISaPwVk1j4nI0CmlAMVJa8sy641hwwJEaC57ek04GGw14ZXspUhGnOIMDSTl0fiITnfHMqlWzZoDLxC5IFRRoeebHYBjhhJNQYYak7NtWrNwUCUUxI1llkEgSIzxBI9LXNEScSDedXZfBE60MYRAJ/UIFZ+rviRRxKafc18l8Sbno5eJ/Xj9RwYWb0jBOFAnx/KMgYVBFMK8KDqkgWLGpJggLqneFeIwEwkoXWtEl2IsnL5OOU7Otmn1TrzbPijrK4Agcg1Ngg3PQBNegBdoAgwfwBF7Aq/FoPBtvxvs8WjKKmUPwB8bnN9+WoSs=</latexit><latexit sha1_base64="ZnkvIIGN8fJpUMgTIjF7LnHVCNg=">AAACHXicbVDLSsNAFJ3UV62vqEs3g0VwVZJQ1EUXBRFcVrAPaEOYTCft0JkkzEyEEuKHuPFX3LhQxIUb8W+ctAG19cDA4ZxzmXuPHzMqlWV9GaWV1bX1jfJmZWt7Z3fP3D/oyCgRmLRxxCLR85EkjIakrahipBcLgrjPSNefXOZ+944ISaPwVk1j4nI0CmlAMVJa8sy641hwwJEaC57ek04GGw14ZXspUhGnOIMDSTl0fiITnfHMqlWzZoDLxC5IFRRoeebHYBjhhJNQYYak7NtWrNwUCUUxI1llkEgSIzxBI9LXNEScSDedXZfBE60MYRAJ/UIFZ+rviRRxKafc18l8Sbno5eJ/Xj9RwYWb0jBOFAnx/KMgYVBFMK8KDqkgWLGpJggLqneFeIwEwkoXWtEl2IsnL5OOU7Otmn1TrzbPijrK4Agcg1Ngg3PQBNegBdoAgwfwBF7Aq/FoPBtvxvs8WjKKmUPwB8bnN9+WoSs=</latexit>
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|IN i
<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>
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<latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit><latexit sha1_base64="6eQTp3DijhWfSb6XR5Pje1myoTw=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF71IBfsBTSib7bRdutmE3Y1QYv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyaCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdUKqUXCJTcONwE6ikEahwHY4vp757UdUmsfywUwSDCI6lHzAGTVW8p9ue3fEV1QOBfbKFbfqzkFWiZeTCuRo9Mpffj9maYTSMEG17npuYoKMKsOZwGnJTzUmlI3pELuWShqhDrL5zVNyZpU+GcTKljRkrv6eyGik9SQKbWdEzUgvezPxP6+bmkEtyLhMUoOSLRYNUkFMTGYBkD5XyIyYWEKZ4vZWwkZUUWZsTCUbgrf88ippXVQ9t+rdX1bqtTyOIpzAKZyDB1dQhxtoQBMYJPAMr/DmpM6L8+58LFoLTj5zDH/gfP4Ah2SRTw==</latexit>

T el1A · T el1N
<latexit sha1_base64="H4CckoyFl99efj4h4FS76ZDrsPk=">AAACHHicbVDLSsNAFJ34rPUVdelmsAiuSqIFXVbcuJIKfUETw2QyaYdOMmFmIpSQD3Hjr7hxoYgbF4J/46TNQtseGOZwzr3ce4+fMCqVZf0YK6tr6xubla3q9s7u3r55cNiVPBWYdDBnXPR9JAmjMekoqhjpJ4KgyGek549vCr/3SISkPG6rSULcCA1jGlKMlJY888LxOQvkJNJf1n7ICMvt3LuGDg64gkvNO8+sWXVrCrhI7JLUQImWZ345AcdpRGKFGZJyYFuJcjMkFMWM5FUnlSRBeIyGZKBpjCIi3Wx6XA5PtRLAkAv9YgWn6t+ODEWyWFFXRkiN5LxXiMu8QarCKzejcZIqEuPZoDBlUHFYJAUDKghWbKIJwoLqXSEeIYGw0nlWdQj2/MmLpHtet626fd+oNRtlHBVwDE7AGbDBJWiCW9ACHYDBE3gBb+DdeDZejQ/jc1a6YpQ9R+AfjO9fMWminA==</latexit><latexit sha1_base64="H4CckoyFl99efj4h4FS76ZDrsPk=">AAACHHicbVDLSsNAFJ34rPUVdelmsAiuSqIFXVbcuJIKfUETw2QyaYdOMmFmIpSQD3Hjr7hxoYgbF4J/46TNQtseGOZwzr3ce4+fMCqVZf0YK6tr6xubla3q9s7u3r55cNiVPBWYdDBnXPR9JAmjMekoqhjpJ4KgyGek549vCr/3SISkPG6rSULcCA1jGlKMlJY888LxOQvkJNJf1n7ICMvt3LuGDg64gkvNO8+sWXVrCrhI7JLUQImWZ345AcdpRGKFGZJyYFuJcjMkFMWM5FUnlSRBeIyGZKBpjCIi3Wx6XA5PtRLAkAv9YgWn6t+ODEWyWFFXRkiN5LxXiMu8QarCKzejcZIqEuPZoDBlUHFYJAUDKghWbKIJwoLqXSEeIYGw0nlWdQj2/MmLpHtet626fd+oNRtlHBVwDE7AGbDBJWiCW9ACHYDBE3gBb+DdeDZejQ/jc1a6YpQ9R+AfjO9fMWminA==</latexit><latexit sha1_base64="H4CckoyFl99efj4h4FS76ZDrsPk=">AAACHHicbVDLSsNAFJ34rPUVdelmsAiuSqIFXVbcuJIKfUETw2QyaYdOMmFmIpSQD3Hjr7hxoYgbF4J/46TNQtseGOZwzr3ce4+fMCqVZf0YK6tr6xubla3q9s7u3r55cNiVPBWYdDBnXPR9JAmjMekoqhjpJ4KgyGek549vCr/3SISkPG6rSULcCA1jGlKMlJY888LxOQvkJNJf1n7ICMvt3LuGDg64gkvNO8+sWXVrCrhI7JLUQImWZ345AcdpRGKFGZJyYFuJcjMkFMWM5FUnlSRBeIyGZKBpjCIi3Wx6XA5PtRLAkAv9YgWn6t+ODEWyWFFXRkiN5LxXiMu8QarCKzejcZIqEuPZoDBlUHFYJAUDKghWbKIJwoLqXSEeIYGw0nlWdQj2/MmLpHtet626fd+oNRtlHBVwDE7AGbDBJWiCW9ACHYDBE3gBb+DdeDZejQ/jc1a6YpQ9R+AfjO9fMWminA==</latexit><latexit sha1_base64="H4CckoyFl99efj4h4FS76ZDrsPk=">AAACHHicbVDLSsNAFJ34rPUVdelmsAiuSqIFXVbcuJIKfUETw2QyaYdOMmFmIpSQD3Hjr7hxoYgbF4J/46TNQtseGOZwzr3ce4+fMCqVZf0YK6tr6xubla3q9s7u3r55cNiVPBWYdDBnXPR9JAmjMekoqhjpJ4KgyGek549vCr/3SISkPG6rSULcCA1jGlKMlJY888LxOQvkJNJf1n7ICMvt3LuGDg64gkvNO8+sWXVrCrhI7JLUQImWZ345AcdpRGKFGZJyYFuJcjMkFMWM5FUnlSRBeIyGZKBpjCIi3Wx6XA5PtRLAkAv9YgWn6t+ODEWyWFFXRkiN5LxXiMu8QarCKzejcZIqEuPZoDBlUHFYJAUDKghWbKIJwoLqXSEeIYGw0nlWdQj2/MmLpHtet626fd+oNRtlHBVwDE7AGbDBJWiCW9ACHYDBE3gBb+DdeDZejQ/jc1a6YpQ9R+AfjO9fMWminA==</latexit>

T el2A · T el2N
<latexit sha1_base64="Q+5ToCi/LlxJE0EYEwznfdBF1j4=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VwVZJa0GXFjSup0Bc0MUwmk3boJBNmJkIJ/RA3/oobF4q4cSH4N07aLLTtgWEO59zLvff4CaNSWdaPUVpb39jcKm9Xdnb39g/Mw6Ou5KnApIM546LvI0kYjUlHUcVIPxEERT4jPX98k/u9RyIk5XFbTRLiRmgY05BipLTkmReOz1kgJ5H+svZDRti0PvWuoYMDruBK884zq1bNmgEuE7sgVVCg5ZlfTsBxGpFYYYakHNhWotwMCUUxI9OKk0qSIDxGQzLQNEYRkW42O24Kz7QSwJAL/WIFZ+rfjgxFMl9RV0ZIjeSil4urvEGqwis3o3GSKhLj+aAwZVBxmCcFAyoIVmyiCcKC6l0hHiGBsNJ5VnQI9uLJy6Rbr9lWzb5vVJuNIo4yOAGn4BzY4BI0wS1ogQ7A4Am8gDfwbjwbr8aH8TkvLRlFzzH4B+P7FzSUop4=</latexit><latexit sha1_base64="Q+5ToCi/LlxJE0EYEwznfdBF1j4=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VwVZJa0GXFjSup0Bc0MUwmk3boJBNmJkIJ/RA3/oobF4q4cSH4N07aLLTtgWEO59zLvff4CaNSWdaPUVpb39jcKm9Xdnb39g/Mw6Ou5KnApIM546LvI0kYjUlHUcVIPxEERT4jPX98k/u9RyIk5XFbTRLiRmgY05BipLTkmReOz1kgJ5H+svZDRti0PvWuoYMDruBK884zq1bNmgEuE7sgVVCg5ZlfTsBxGpFYYYakHNhWotwMCUUxI9OKk0qSIDxGQzLQNEYRkW42O24Kz7QSwJAL/WIFZ+rfjgxFMl9RV0ZIjeSil4urvEGqwis3o3GSKhLj+aAwZVBxmCcFAyoIVmyiCcKC6l0hHiGBsNJ5VnQI9uLJy6Rbr9lWzb5vVJuNIo4yOAGn4BzY4BI0wS1ogQ7A4Am8gDfwbjwbr8aH8TkvLRlFzzH4B+P7FzSUop4=</latexit><latexit sha1_base64="Q+5ToCi/LlxJE0EYEwznfdBF1j4=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VwVZJa0GXFjSup0Bc0MUwmk3boJBNmJkIJ/RA3/oobF4q4cSH4N07aLLTtgWEO59zLvff4CaNSWdaPUVpb39jcKm9Xdnb39g/Mw6Ou5KnApIM546LvI0kYjUlHUcVIPxEERT4jPX98k/u9RyIk5XFbTRLiRmgY05BipLTkmReOz1kgJ5H+svZDRti0PvWuoYMDruBK884zq1bNmgEuE7sgVVCg5ZlfTsBxGpFYYYakHNhWotwMCUUxI9OKk0qSIDxGQzLQNEYRkW42O24Kz7QSwJAL/WIFZ+rfjgxFMl9RV0ZIjeSil4urvEGqwis3o3GSKhLj+aAwZVBxmCcFAyoIVmyiCcKC6l0hHiGBsNJ5VnQI9uLJy6Rbr9lWzb5vVJuNIo4yOAGn4BzY4BI0wS1ogQ7A4Am8gDfwbjwbr8aH8TkvLRlFzzH4B+P7FzSUop4=</latexit><latexit sha1_base64="Q+5ToCi/LlxJE0EYEwznfdBF1j4=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VwVZJa0GXFjSup0Bc0MUwmk3boJBNmJkIJ/RA3/oobF4q4cSH4N07aLLTtgWEO59zLvff4CaNSWdaPUVpb39jcKm9Xdnb39g/Mw6Ou5KnApIM546LvI0kYjUlHUcVIPxEERT4jPX98k/u9RyIk5XFbTRLiRmgY05BipLTkmReOz1kgJ5H+svZDRti0PvWuoYMDruBK884zq1bNmgEuE7sgVVCg5ZlfTsBxGpFYYYakHNhWotwMCUUxI9OKk0qSIDxGQzLQNEYRkW42O24Kz7QSwJAL/WIFZ+rfjgxFMl9RV0ZIjeSil4urvEGqwis3o3GSKhLj+aAwZVBxmCcFAyoIVmyiCcKC6l0hHiGBsNJ5VnQI9uLJy6Rbr9lWzb5vVJuNIo4yOAGn4BzY4BI0wS1ogQ7A4Am8gDfwbjwbr8aH8TkvLRlFzzH4B+P7FzSUop4=</latexit>

|Inti
<latexit sha1_base64="BnMWp72RLcesd49bFChaIBpq/Wk=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIqMeCF71VsLXQhLLZvrRLN5uwuxFK7N/w4kERr/4Zb/4bt20O2jqwMMy8x5udMBVcG9f9dkorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1KNgktsGW4EdlKFNA4FPoSj66n/8IhK80Tem3GKQUwHkkecUWMl/+lWGuIrKgcCe9WaW3dnIMvEK0gNCjR71S+/n7AsRmmYoFp3PTc1QU6V4UzgpOJnGlPKRnSAXUsljVEH+SzzhJxYpU+iRNlnM8zU3xs5jbUex6GdjKkZ6kVvKv7ndTMTXQU5l2lmULL5oSgTxCRkWgDpc4XMiLEllClusxI2pIoyY2uq2BK8xS8vk/ZZ3XPr3t15rXFR1FGGIziGU/DgEhpwA01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPH9jVkYI=</latexit><latexit sha1_base64="BnMWp72RLcesd49bFChaIBpq/Wk=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIqMeCF71VsLXQhLLZvrRLN5uwuxFK7N/w4kERr/4Zb/4bt20O2jqwMMy8x5udMBVcG9f9dkorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1KNgktsGW4EdlKFNA4FPoSj66n/8IhK80Tem3GKQUwHkkecUWMl/+lWGuIrKgcCe9WaW3dnIMvEK0gNCjR71S+/n7AsRmmYoFp3PTc1QU6V4UzgpOJnGlPKRnSAXUsljVEH+SzzhJxYpU+iRNlnM8zU3xs5jbUex6GdjKkZ6kVvKv7ndTMTXQU5l2lmULL5oSgTxCRkWgDpc4XMiLEllClusxI2pIoyY2uq2BK8xS8vk/ZZ3XPr3t15rXFR1FGGIziGU/DgEhpwA01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPH9jVkYI=</latexit><latexit sha1_base64="BnMWp72RLcesd49bFChaIBpq/Wk=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIqMeCF71VsLXQhLLZvrRLN5uwuxFK7N/w4kERr/4Zb/4bt20O2jqwMMy8x5udMBVcG9f9dkorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1KNgktsGW4EdlKFNA4FPoSj66n/8IhK80Tem3GKQUwHkkecUWMl/+lWGuIrKgcCe9WaW3dnIMvEK0gNCjR71S+/n7AsRmmYoFp3PTc1QU6V4UzgpOJnGlPKRnSAXUsljVEH+SzzhJxYpU+iRNlnM8zU3xs5jbUex6GdjKkZ6kVvKv7ndTMTXQU5l2lmULL5oSgTxCRkWgDpc4XMiLEllClusxI2pIoyY2uq2BK8xS8vk/ZZ3XPr3t15rXFR1FGGIziGU/DgEhpwA01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPH9jVkYI=</latexit><latexit sha1_base64="BnMWp72RLcesd49bFChaIBpq/Wk=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIqMeCF71VsLXQhLLZvrRLN5uwuxFK7N/w4kERr/4Zb/4bt20O2jqwMMy8x5udMBVcG9f9dkorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1KNgktsGW4EdlKFNA4FPoSj66n/8IhK80Tem3GKQUwHkkecUWMl/+lWGuIrKgcCe9WaW3dnIMvEK0gNCjR71S+/n7AsRmmYoFp3PTc1QU6V4UzgpOJnGlPKRnSAXUsljVEH+SzzhJxYpU+iRNlnM8zU3xs5jbUex6GdjKkZ6kVvKv7ndTMTXQU5l2lmULL5oSgTxCRkWgDpc4XMiLEllClusxI2pIoyY2uq2BK8xS8vk/ZZ3XPr3t15rXFR1FGGIziGU/DgEhpwA01oAYMUnuEV3pzMeXHenY/5aMkpdg7hD5zPH9jVkYI=</latexit>

Innoue

Eext ·C1A
<latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit><latexit sha1_base64="SzeWCXU6ZBOUGA8tuFz/6VgpfKs=">AAACHnicbVDLSsNAFJ3UV62vqks3g0VwVRKp6LJSBJcV7AOaEiaTaTt0kgkzN2IJ+RI3/oobF4oIrvRvnLRdaOuBYQ7nnsu99/ix4Bps+9sqrKyurW8UN0tb2zu7e+X9g7aWiaKsRaWQqusTzQSPWAs4CNaNFSOhL1jHHzfyeueeKc1ldAeTmPVDMoz4gFMCRvLK5yXXlyLQk9B86XXmuSGBkQpT9gAZdmkgIf3taDhZ5l155YpdtafAy8SZkwqao+mVP91A0iRkEVBBtO45dgz9lCjgVLCs5CaaxYSOyZD1DI1IyHQ/nZ6X4ROjBHgglXkR4Kn6uyMloc7XM858eb1Yy8X/ar0EBpf9lEdxAiyis0GDRGCQOM8KB1wxCmJiCKGKm10xHRFFKJhESyYEZ/HkZdI+qzp21bmtVeq1eRxFdISO0Sly0AWqoxvURC1E0SN6Rq/ozXqyXqx362NmLVjznkP0B9bXD2Eko9M=</latexit>

Satoru Inoue



Concluding comments

• The success with 225Ra, the extraordinary energy denominator, FRIB production abilities, and 
the predicted size of the octupole collectivity all seem to motivate work on 229Pa

• The IC screening arguments presented here are intuitive, and backed up by detailed 
calculations.  Requires an unusual, enhanced E1/C1 — again very positive for edm goals

• 229Pa theory is complicated because C1, M2, C3  multipoles will all contribute, and because of 
the breakdown in the usual RN/RA counting - but ought to be done in detail

• Progress will require a fair amount of coordination between atomic and nuclear physics, 
because each nuclear contribution is associated with a distinct atomic polarizability, that would 
have to be evaluated to better understand the overall atomic response 


