Tunneling spectroscopy data from QDev439 nanowires

In the shared folder we present all the tunneling spectroscopy experiments performed with QDev439 nanowires from Jat
2019 to November 2019 which lead to the papiion-topological zero bias peaks in fudlhell nanowires induced by flux
tunable Andreevstates All measurements have been performed by Maxaentini

MarcoValentint IST Austria



Tunneling spectroscopy data from QDev439 nanowires

Majo2_alldevices
Majol5_Devicel
Majol5_Device2
Majol5_Device4
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Majol5_Device7
Majol5_Device8
Majol5_DevicelO
Majol5_Devicel3
Majol5_DeviceC

Majo20_DeviceE

Majo20_otherdevices

Majo24_alldevices
Majo30_DeviceA
Majo30_DeviceF
Majo30_DeviceG
Majo30_DeviceH
Majo30_Devicel
Majo30_DeviceJ
Majo30_DeviceK
Majo30_DeviceL

Majo30_DeviceM

Majo30_otherdevices

ABS1_DeviceB

Preliminary Tunneling spectroscopy measurements on QDev439{idiol Bheasurements.
Longjunction device not reportedh the paper.

Devicewith unknown junction length and not understood behavior. No presence of ZBP.
Device with a soft gap.

Device which did not showittle-Parks effect.

Device not measured in detail. NefiBld measurements.

Device not measured in detail. NefiBld measurements.

Device not measured in detail. NefiBld measurements.

Devicewith unknown junction length and not understood behavior. No presence of ZBP.
Data of Devic€.

Data of Devicé&.

Rough tunneling spectroscopy measurements of other devices-fidddBneasurements.

tunneling spectroscopy with different junction lengths which allowed to understand the optimal condition for ruling oueteaqe of YeShibaRusinowstates. (The junction length is indicated in the file names for each device).

Data of Devicé\.

Data of Devicé.

Data of Devic&.

Data of Devicéd.

Data of Devicé.

Data of Devicd.

Data of Devic«.

Data of Devicé.

Data of DevicéM.

Devices with not understood behavi@o relation with zero bias peak).

Data of Devic®.

ABS1_otherdevices Additional longjunction tunneling spectroscopyevices.
ABS1_secondcooldown_DeviceD Data of Devic®.

ABS2 Additional longjunction tunneling spectroscopyevices.
ABS2_secondcooldown Additional longjunction tunneling spectroscopgevices.
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Where to find the data presented in the paper (main text)
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Majo30_DeviceA
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ABS1_DeviceB
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ABS1_DeviceB
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ABS1_DeviceB
ABS1_DeviceB
ABS1_DeviceB
ABS1_DeviceB

Majol5_DeviceC

ABS1_secondcooldown_DeviceD

Majo20_DeviceE
Majo15_DeviceC
Majol5_DeviceC
Majo20_DeviceE

Majo20_DeviceE

devl5_LOCKIN_exc10uV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimel_varyingbgINT_BGextopen_BOmT_theta94_100M_lowRi
devl5_LOCKIN_exc10uV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimeilH§M BGextopen_varyingB_theta94_100M_lowRi
dev9_LOCKIN_allrange_OmT

dev9_LOCKIN_VG _firstrange_zero_first_second

dev9_LOCKIN_VG _firstrange_zero_first_second

dev9_LOCKIN_VG_firstrange_sweepingB_BG2_62

dev9_LOCKIN_BOmT_2ndRange
dev9_LOCKIN_100m_lowrin_300ms_exc10uV_waitingtimels_freq10Hz_sens50mVpernA_filter6dB_B115mT_OmT_2ndRange
dev9_LOCKIN_VG1_84 sweepingB

dev9_LOCKIN_firstrange_Bsweep_singlet_biggerscan
majol5_dev6_LOCK_IN_10M_sens20mVpernA_lowRin_waitingtimels_freq_17,7HZ_timecostant_300ms_varyingBl BidéGate
dev5_locking_othervalues2_sweepingB

majo20_Lockin_devll BG89V varyingB_10M_lownoise__sens200uVperpA_waitingtimels_freq_17,7HZ_timecostant_300ms_Vexc10uV
majol5_dev6 LOCK IN_10M_sens20mVpernA_lowRin_waitingtimels_freq_17,7HZ_timecostant_300ms_OmT_SideGate

majol5_dev6 LOCK IN_10M_sens20mVpernA_lowRin_waitingtimels_freq_17,7HZ_timecostant_300ms_varyingSideGate_110mT
majo20_LockIn_dev11_varyingBG_10M_lownoise__sens2mVpernA_waitingtimels_freq_17,7HZ_timecostant_300ms_Vexc10uV

majo20_LockIn_devll_varyingBG_B123mT_10M_lownoise__sens200mVperpA_waitingtimels_freq_17,7HZ_timecostant_300ms_Vexc10uV
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Where to find the data presented in the paper (supplementary)

S5
S6A
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S6C
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S6E
S6F
S6G
S6H
S6l
S6J
S6K
S6L
S6M
S6N
S60
S6P
S7

Majo30_DeviceF
Majo30_DeviceF
Majo30_DeviceG
Majo30_DeviceG
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Majo30_DeviceH
Majo30_Devicel
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Majo30_DeviceJ

Majo30_DeviceJ

Majo30_DeviceK
Majo30_DeviceK
Majo30_DevicelL
Majo30_DevicelL
Majo30_DeviceM

Majo30_DeviceM

Same filess figure S6
dev6_LOCKIN_exclOuV_filter6dB_time300ms_sens20mVpernA_waitingtimel_varyingbgINT_BGextopen_B0Oand107mT_thetal78_100M_lowRi
dev6_LOCKIN_exclOuV._filter6dB_time300ms_sens20mVpernA_waitingtimel-12gBG&extopen_varyingB_thetal78_100M_lowRi

devl_ LOCKIN_exclOuV_time300ms_sens20mVpernA_waitingtimel,2s_varyingbgINT_BGextopen_BOmT_thetaO_100M_lowRin

devl LOCKIN_exclOuV_time300ms_sens20mVpernA_waitingtimel,2s-32yINBGextopen_sweepingB_theta0_100M_lowRin
dev7_LOCKIN_exclOuV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimel_varyingbgINT_BGextopen_BOmT_theta3_100M_lowRi
dev7_LOCKIN_exclOuV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtime11hgNWBGextopen_varyingB_theta3 100M_lowRi
dev9_LOCKIN_exclOuV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimel_varyingbgINT_BGextopen_B0and180mT_theta9RirlO0OM_low
dev9_LOCKIN_exclOuV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtime17 ByINBGextopen_varyingB_theta97_100M_lowRin
dev4_LOCKIN_exc10uV_time300ms_sens20mVpernA_waitingtimel,2-IINBGextopen_varyingB_theta32_100M_lowRin
dev4_LOCKIN_excl0uV_time300ms_sens5mVpernA_waitingtime1-baWMNBGextopen_varyingB_theta32_100M_lowRin
devl3_LOCKIN_exc10uV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimel_varyingbgINT_BGextopen_BOmT_thetaO_100M_lowRin
devl3_LOCKIN_exc10uV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimel_bgINT15,5V_BGextopen_varyingB_thetal69 nlOOM_lowRi
devl4_ LOCKIN_excl0OuV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimel_varyingbgINT_BGextopen_B0_106mT_theta4in100M_lowR
devl4_ LOCKIN_exclOuV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimeb\bgBEEXtopen_varyingB_theta4 100M_lowRin
dev3_LOCKIN_exclOuV_time300ms_sens20mVpernA_waitingtime 1B@NMNBGextopen_varyingB_theta0_100M_lowRin

dev3_ LOCKIN_exclOuV_time300ms_sens20mVpernA_waitingtime 1B@MNBGextopen_varyingB_theta0_100M_lowRin

Same filess figure S6
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Where to find the data presented in the paper (supplementary)

S8A Majo30_DeviceA devl5_LOCKIN_exc10uV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimel_varyingbgINT_BGextopen_BOmT_theta94_100M_lowRi

S8B/S8C Majo30_DeviceA devl5_LOCKIN_exc10uV_freq8Hz_filter6dB_time300ms_sens20mVpernA_waitingtimel_varyingbgINT_BGextopen_B116mT_theta94 100M_lowR

S9A/S9B/SOC ABS1_DeviceB dev9_LOCKIN_VG_firstrange_sweepingB_BG2_62

S9E ABS1_DeviceB dev9_LOCKIN_firstrange_BG2_62_T20mK_heaterlev9 LOCKIN_firstrange_ BG2_62_T240mK_heater9
dev9_LOCKIN_firstrange_2_62_T920mK_MC742mK_heaterd8@v9_LOCKIN_firstrange_2_62_T2817mK_MC1516mK_heater53_current33mA

SOF ABS1_DeviceB dev9_LOCKIN_all_Bperp_currentmeasurement_overall

S10A/S10B ABS1_DeviceB dev9_LOCKIN_firstrange2_62_seconddestructiveandlobe_toappend3_b#tprnt

S11A/S11B/S11C ABS1_DeviceB dev9_LOCKIN_VG1_84 sweepingB

S12A ABS1_DeviceB dev9_LOCKIN_firstrange_Bsweep_singlet_biggerscan

S13A ABS1_secondcooldown_DeviceD dev5_lockin_BOmT_sidegate_betterresolution

S13B/S13C ABS1_secondcooldown_DeviceD dev5_locking_firstlobe_sweepingBG

S14 Majol5_DeviceC majo20_Lockin_devll BG89V varyingB_10M_lownoise__sens50uVperpA_waitingtimels freq_17,7HZ_timecostant_300ms_Vexc1l0uVZ@OM1stlob
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How to open the data

A DownloadLabber(http://labber.org/download)).
A Open the Log Browser.

E Log Browser

File Edit View Tools Window Help

El Open Database ':.:: Reload Database Star || Search: :.-\.- Irace [,:_ﬂ
Project Log name Date created Sweep dim.
All entries

AltAO] 2y GhLSY 5FGFoladéo

A Enter in the folder with the data.

A{Sfé()ﬁ 0KS RSOAOS G(KIG e2adz él')/'lj 02 OKS@I |')f|v? éf?\él a
B2 Log Browser - Open database folder X

“ v T » This PC » katsagrp (\istsmb3.istlocal) (K:) * Marco » other » data_Flux_tunableABSs_Valentini v U earch data_Flux_tunableABS R

Organize ~ New folder

L Mame Jate modifiec ype Size b

# Quick access
B Desktop

¥ Downloads

ABS1_DeviceB
ABS1_otherdevices

ABS1_secondcooldown_DeviceD
‘& Documents

ABS2
&= Pictures ABS2_secondcooldown
data_Flux_tunabl Majo2_alldevices
paper_ABSinLP Majo15_Device1
163 Majo15_Device2
TG4 Majo15_Deviced 9/2/2020 9:56 AM File folder
Majo15_Device5
&* Dropbox Majo15_Device7
Majo15_deviced
@ OneDrive A . v

Folder:  Majo15_Deviced

Cancel
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http://labber.org/download/

How to read the data

o Traces [2] ot mage

d Database star [ Sea

This is what you should see once you open a folder of a device in the Log Brolseber

On the left there is the list of measurement (the relevant ones, according to me, have been starred). When you click on it
preview of the measurement appear on the right.

At the bottom left, the parameters which have been swept or fixed during the measurement appear.
At the bottom right, the values of thietal substractedresistance and the Logk excitation are reported.
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How to read the dat& a closer look

If you double click on the measurement you have tools available to check the data in detail.
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The cursor allows to check the traces.
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How to read the datg nomenclature

AdG!'aL non NIRAdzaA¢ AYRAOFOSA GKS FYLX AGdzRS 2F GKS Y|l 3y
A The in plane angle is called theta.

A Lockin SRS 830 are the Leickcomponent measured. (The real component is what have been plotted in the paper, but
sign is inversed).
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How to export the data

0 GO9ELRNI (2 ¢

QX
(0p))
(0p))
@]

The data can also be exported in .txtfilds2 2y GFA{ S¢ | yR
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Devicel

Vbias (uV)

600 - : 20.0
- ; 17.5
400 M : s
= | L 15.0%
200 JH - 2
: . L 125>
5 o
- . L1003
. o @
-200 = . L 75 @
5 H =
: 3 50 8
400 -JE - T3
. = T |R2s
-600 -JE .

-3.2
BackGate (V)

majol5_devl LOCK_IN_source46_drainl_100M_sens500uVperpA_lowRin_w
aitingtimels_freq_17,7HZ_timecostant_300ms_varyingBackGate_varyingB

Vbias (uV)

-3,078V
e 135
300 1210
>
200 105&
(]
E
100 90 ©
0 75 g
«©
L 6.0 @
-100 &
L 45 c
-200 £
30 8
-300 4
| 15
-400 e ,
0 50 100 150
AMI430 - radius (mT)

majol5_devl LOCK_IN_source46_drainl_100M_sens500uVperpA_lowRin_w
aitingtimels_freq_17,7HZ_timecostant_300ms_varyingBackGate_varyingB_s
econdrange

AMI430 - radius (mT)

-3.662 V

first lobe

-200 -100 0

Vbias (uV)

100

majol5_devl LOCK_IN_source46_drainl_100M_sens500uVperpA_lowF
aitingtimels_freq_17,7HZ_timecostant_300ms_varyingBackGate_varying

Vbias (uV)

100 150

0 50
AMI430 - radius (mT)

4.0
200

35S
E
100 1302
< g
s L9572
S o
g ° 208
S &
[0}
-100 [ 15°¢
%
108

-200 | — HE

—

0 50 100

AMI430 - radius (mT)

Vbias (uV)

-3,55V
3.2
200 o8
S
24E
100 ©
=)
208
0 163
)]
L 125
-100 £
0.8%
(o]
-l
-200 0.4

0 50

100
AMI430 - radius (mT)

150

majol5_devl LOCK_IN_source46_drainl_100M_sens500uVperpA_lowRin_w
aitingtimels_freq_17,7HZ_timecostant_300ms_varyingBackGate_varyingB_s
econdrange

majol5_devl LOCK_IN_source46_drainl_100M_sens20mVpernA_lowRin_w
aitingtimels_freq_17,7HZ_timecostant_300ms_varyingBackGate_varyingB_fi
rstrange

majol5_devl LOCK_IN_source46_drainl_100M_sens20mVpernA_lowRin_
waitingtimels_freq_17,7HZ_timecostant_300ms_varyingBackGate_varyingB
_BG3,59



Device 2
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Device 4 (soft gap)
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Device C, in another voltage range
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Tunneljunction from design (nm) Tunneljunction from SEM (nm) Subgaeatures
220 210 YES

1

2 200 202-172 Probably off

3 180 182-150 NO

4 160 Exploded YES

5 140 Exploded NO

6 120 123 YES

7 100 140114 Probably off

8 100 80 NO

9 80 70 NO

10 60 44 Difficultto tune! (probably NO features)
11 40 60-40 NO

12 25 22 No tunable

13 20 Broken device
14 0 No tunable

A Tunnel junction < 100 nm Né&dibgapfeature
A Around 120160 nm, sometimes | hawgibgap sometimes not (they could be difficult to see them)
A Tunnel junction > 150 nm | hagebgap states most of the times!



Majo30



DEVICE 2 (ABS$EM image of this device showed a very asymmetric tunnel junction!
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