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ABSTRACT: Using inelastic cotunneling spectroscopy we observe a
zero field splitting within the spin triplet manifold of Ge hut wire
quantum dots. The states with spin +1 in the confinement direction are
energetically favored by up to 55 peV compared to the spin O triplet state
because of the strong spin—orbit coupling. The reported effect should be
observable in a broad class of strongly confined hole _quantum- dot

qubits.
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Elastic/Inelastic Cotunneling
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Setup and device

Distance btw Source and drain=50 nm
Height of the Ge HW=3.8 nm
Width of the HW= 38 nm
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Stability diagram Odd/even occupancy
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By comparing Esrand Eors, One can obtain information about the

Effective electron temperature of 100 mK strength of hole-hole interactions



Odd no. of holes = splitting of the doublet (a) dl/dV, (uS) (b) di/dV,, (uS)
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* triplets are nonequally spaced

e ZFS of 55 peV




Model

Ge is known to have a very strong valence band SOC which leads to
the HH spin pointing in the perpendicular direction.
Assuming the triplet state as being made up of two such HH spins.

H = —]/RS + g 1gSiB + gupSB) — DS;

\ / makes it preferably by an energy D

Exchange term J differentiates : : .
singlet and triplet Zeeman terms to align th(? trlplet in the 1-
direction



Simulation and the measurement for B |
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gi=0.57,g.=4.56, and D = 55 peV, as extracted from the




Simulation and the measurement for B”
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For large gipuBi>> D, the usual Zeeman splitting of the
triplet states into Si= 1, O is recovered as the HH pseudo
spins now reorient along B,.




Measurements on a 2nd device

In this case orbital effects =2 slight bending of the states for B.
ZFS=35 peV
gll=0.52+0.13,g1 =2.78 £ 0.06



Summary

* They investigated spin anisotropy of HH states
 They measured the ZFS for HH states in a 2D quantum dot
* They extracted the hole-hole interaction




Thanks for your attention




dl/dV,, (uS)

dli/dVg, (uS)

(b)

di/dV, (uS)
0.0 ] (0.5




