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Outline

»Two Josephson Junctions in parallel

* Conductance of a single Josephson Junction

* Conductance of a SQUID

»Interference
* Symmetric SQUID
* Asymmetric SQUID




Two Josephson Junctions
In parallel




Devices: Symmetric and Asymmetric SQUIDs

Symmetric SQUID Asymmetric SQUID
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Measurement Mode: Current Bias
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- Contactresistance

R, must be
included in the
conductance
model




Single Josephson Junction
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JJ of SQUID3 - C2S4



L =200 nm

Single Josephson Junction cor = 115109 F cm-
W -1
Ry = | Cox Tﬂ(vbg — Vth)
InSb NF

JJ of SQUID3 - C2S4



Single Josephson Junction
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Conductance model of a SQUID
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Symmetric SQUID conductance
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Asymmetric SQUID conductance -
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V [uV]

VIitraces@ T = 350 mK

Symmetric SQUID Asymmetric SQUID
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Backgate control of supercurrent @ T = 350 mK

Symmetric SQUID Asymmetric SQUID

|bias [NA] lpias [NA]




Interference on
Symmetric SQUID




Basic Theory

Isouip = 11(@1) + I,(@3)

27T D |
*@P1 — Py = | 2Tn
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- Interference properties depend on the
relations I;(¢,) , I,(¢,) (Current Phase
Relationships, CPRSs)




Basic Theory for Sinusoidal CPR

I, (1) = I¢1 sin(gq) I[,(@3) = I¢; sin(@y)
b 2
o= [Uea = 1:2)? + 4lalep cos (m ) 0= b L

L= Lgeo + Liin

b =nd, - [, = |Icl+1c2|

O =0qy/2+nDPy—> I, = |l — 1]




Symmetric SQUID: C254
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W; = 380 nm

L, =200 nm
W, = 380 nm

T pm WD=56mm EHT=500kvV 100 pA Signaia=SE2
High Resolution = 00° -20.4 pA ESBGridis= 0V

Mag= 890K X




Ipias [NA]

Ipias [NA]
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Ipias [NA]

Ibias [NA]
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Interference vs
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- T = 350 mK

- SQUID patternis not
symmetric for all the
backgate values
— JJ) are not identical

- At low V. destructive
interference is
obtained for a range of
magnetic field.




First Model Vee = 20.0V T =350mK
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SQUID regimes vs backgate

Symmetric Asymmetric
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|bias [nA]

|bias [nA]

Interference vs
temperature
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Ibias [nA]

Ibias [nA]

Interference vs
temperature
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Temperature Behaviour
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Ibias [HA]
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Results Asymmetric
SQUID




SEM: H6S4
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Interference vs
backgate
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Isw versus backgate
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First Model
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Critical Current vs backgate
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Critical Currents vs temperature
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“High” Magnetic Field
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Fraunhofer Envelope
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Conclusions

»>SQUID-type interference on InSb Nanoflags has been
demonstrated.

»Backgate controlled destructive interference properties in the
symmetric SQUID.

»Backgate was able to extinguish interference in the asymmetric
SQUID




Thanks for your attention!
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