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Summary

Quantum information processing: low-noise amplification A recap on parametric resonance and amplification

Furute explorations for highly sensitive quantum sensors for photons and magnons.  

Extending the pathway for searching 2D vdW material based quantum devices.  

Support: DAE, India and DST, India

Quantum noise limited amplification from the graphene JPA

Electrical characterization of the graphene JPA resonator

Graphene based quantum limited JPA, tunable via electrostatic gating.

For more details, kindly refer to our manuscript Sarkar et al., Arxiv: 2204.02103.

P ≈ -130 dBm ≈ 10-16 W
T ≈ 10 mK

P ≈ 10-3 W
T ≈ 300 K
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Non-linear driven damped oscillator:
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• Magne�c flux is the tuning knob

Driven damped harmonic oscillator: Parametrically driven damped harmonic oscillator:

reduc�on in damping

Every amplification costs
an added noise :(
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Field resilient
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Gr-JJ bolometers

Tunable inductor, 
tuning via electrostatic gating −10 −5 0 5 10 15

Vg (V)

−2

−1

0

1

2

I d
c 

(μ
A)

0 100 200 300
dV/dI (Ω)

−2 0 2
Idc (μA)

0

200

dV
/d
I (
Ω)

−10 −5 0 5 10 15
Vg (V)

2

3

4

5

6

7

f s
 (G

H
z)

1800−180
∠S11 (degree)

4 5 6
fs (GHz)

−100
0
100

∠
S 1

1

a b

Non-linear inductor, 
linear resonance is shifting with drive
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Operating regime

SQLQuantum uncertainty

Lumped element LC resonator
using Gr-JJ

Superconducting CPW
for launching microwaves

24 dB max gain

10 MHz BW

1-dB compression
point ≈ - 130 dBm


