Phase Resolved Analysis

of the Crab pulsar
using RXTE/PCA & HEXTE

Slawomir Suchy
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Adding the PCA data

Different
PCA data modes:




Adding the PCA data

Different
PCA data modes:
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Analysis

Extract pulse profile for each obsid using
JOdre” Banks Ephemeris (found | glitch during last years analysis)
(100 phase bins, visual checks for phase alignment)

Create spectra for each phasebln
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Pulse Profile
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Spectra from | Obsid
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Phase resolved Spectra
On | Phasebin: summed over AO6 (~200s)
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Phase resolved Spectra
On | Phasebin: summed over AO6 (~200s)

normalized counts/sec/keV
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Phase resolved Spectra

Individual Phasebins

56 Summed Obsids 56 Summed Obsids
PCA 4-60 keV . PCA 17-100 keV

PCA has large red. %2



Phase resolved Spectra

Individual Phasebins

56 Summed Obsids 56 Summed Obsids
PCA 4-60 keV . PCA 17-100 keV
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Energy Dependence
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2 different approaches

Approaches

Pravdo et al. Massaro et al.

Analyzes RXTE data from BeppoSAX / ISGRI
AQO | with smgle PL and
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BI509 - 58
A possible Mini Crab?

Source Pulse — Off-Pulse Fit
add sub-ObsIDs

$=0.12—-0.48 & peak.pha

$=0.72—-1.02 < off.pha .};CU 2 N
op Layer
(Rots et al., 1998)

@ current RXTE-PCA PCU 2 rate, 3—20 keV top layer:
14.5 counts/s (Crab 1800 counts/s)

@ D~4.2kpc
@ P~150ms
@ unusually high P

data 1:1 peak.pha
back 1:1 off.pha

phabs Xpower

@ characteristic age ~1600 yr _
Typical Parameters
Ny [10%2em~2]
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Ginga (Kawai 93)

CGRO (Ulmer 93, Matz 94, Kuiper 99)
RXTE (Marsden 97, Rots 98)
BeppoSax (Cusumano 01)

Chandra (Yatsu 05, DeLaney 05)
INTEGRAL (Forot 06)

21072 B0 @ tkeV, 10
eVemes

b q0—11 €rg Energy [keV]
cm2s

Katja Pottschmidt (UCSD)

Epoch-Averaged Pulse Profiles
Curvature powerlaw

Epochs 812k in spectrum with BeppoSax
_Epoch 5 224.6ks (Cusamano et al. 2001)
Next Step g
@ phase-resolved §
spectroscopy for © Epoch 5
A®~0.03 bins 3.2-42.7 keV i
@ highest resolution PCU 2 Top Layer WOI"I( WI” be done to see hOW
sofar (7) spectra changes througout the
05 10 15 :
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Summary

Crab “powerlaw” is not stable
throughout the pulse profile.

So when using pulse - offpulse,
one has to define a “standard phase”

Aactanclara eamGilio i caad it e
g o e n N E L, r 4] & ny e AT v i - R e e D L s X N v Tl 5 e T
al 14 , re i B Nl G7g | ¢ L« . AT AT o ORI B (L N Ly e .
W R e - . - vwl! CR A & | L - A AN o --.. NG Nl LN Aot T /a5
N ""‘j‘.. ""7-."-?52-;‘. MG SR G e e .V.“ PR B 2 .rk‘_‘- ) IR SRR AT L S Y B R L TN A i g Pt Rl S
o Ahadby ¢ % S ] o~ v - o 2 Sk s Y A

° °
. P WS P ‘ \ ] M o 3k W e )

5y e p Ry ¥ e & | Q= g Ll ARZ
T B A R BT R L T s o 1 Ay

4 S LF o ~ o 4 Sere I LY

SN SRt 1) O R R Sy
n < g y 4 ’ P




BI1509 Flux
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