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Abstract
We report sharp peaks in the differential conductance of 
a single-electron transistor (SET) at low temperature, for 
gate voltages at which charge fluctuations are 
suppressed. For odd numbers of electrons we observe 
the expected Kondo peak at zero bias. For even numbers 
of electrons we generally observe Kondo-like features 
corresponding to excited states. For the latter, the 
excitation energy often decreases with gate voltage until 
a new zero-bias Kondo peak results. We ascribe this 
behavior to a singlet-triplet transition in zero magnetic 
field driven by the change of shape of the potential that 
confines the electrons in the SET.
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Conclusion
• We observed singlet-triplet transitions by deforming the 

potential near the electron droplet.
• The energy of the triplet excited state and its dependence on 

gate voltage were measured with high precision because the 
inelastic cotunneling threshold and the concomitant Kondo 
peaks are much sharper than the Coulomb charging peaks.

• Future plans: studying the singlet-triplet transition vs. B, T, 
Vg, and Vds.
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Experimentally:

εF ~ 25 meV
U ~ 2 meV
∆ε ~ 0.5 meV
Γ ~ 0.2 - 0.5 meVkBT
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|ε2−ε1| =  (γ12∆Vg + ε21)2 + 4β2∆Vg
0

where γ12 = γ1− γ2
and ε21 = ε2 − ε1
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Analysis

β = (0.006 ± 0.003) e

J = (0.6 ± 0.3) meV

γ12 = (0.0195 ± 0.0009) e

ε21 = (0.25 ± 0.08) meV0

0.3

0.2

0.1

0.0P
ea

k 
S

pa
ci

ng
 (m

V
)

-20 -15 -10 -5 0
∆Vg (mV)

γ12 = (0.021 ± 0.001) e

ε21 = (0.4 ± 0.2) meV0

β = (0.013 ± 0.006) e

J = (1.0 ± 0.8) meV
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