TN DARTWARS

Detector Array Readout with Traveling Wave AmplifieRS

Gain and Noise measurement of short KIT-TWPA prototype

Renato Mezzena & Andrea Vinante - KI-TWPA Mi-Tn Meeting - Jun 15, 2023

S5 *. 7';/}{
42N UNIVERSITA A CNRIFN
B "€ S Istituto di Fotonica e Nanotecnologie FindamantaliEhysics
s> DITRENTO @00 Slswwdfonecimendge /) andappications



CONTENTS

Measurement Set-up
Transfer function
Gain measurements and tuning in 3 wave mixing

Noise measurements and analysis

Fish-bone transmission line length = 17.5 cm
Cell number = 523



MEASUREMENT SET-UP

" = Spectrum & una \_source
= ) SIGNAL = =
Pump Analyzer _I':l —
300K G=10 dB =
T 1 - R=1.8 kOhm
. Coax_Pump Coax_out_300K
Coax_Sign 300K v 0ax_out_
Q =320 mm Q L=320 mm Q =320 mm
Attn_Sign_4K att3 !
4K E:'-I] L-20 dB EL] L=20 dB Ampli_LNF_G_42dB
Coax_Sign_4K
_200 mm Coax_Pump_4K
LJ 1=800 mm 5 [J L=300 mm
[j StripL_100mK
L=200 mm
; Coax
Attn_Sign_100mK
L=£5 dIBgrL " L=150 mm R=50 Ohm
>< R=50 Ohm —CQ—-E l:ll I AW LJ Coax_Supercond
100mK |- ; HPF6_45GHz LPF9_6GHz >< = L=500 mm
Coax_cu Cplr_Sign =
L=150 mm k=0.1 Cplr_Pump
. k=0.3162
StripL_30mK
L=200 mm
T
()
BiaST_1 BiasT_2
30 mK HPF_4Ghz Isolator  LPF4_9GHz

KIT




FRIDGE SET-UP
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Transfer Function

Transfer Function without attenuators and amplifier (measured in LHe)
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Gain (dB)
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KIT GAIN

Gain @ Signal-95dBm @ Pump 8.0621GHz_-30.8dBm (@KIT input)
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Gain @ Signal-95dBm @ Pump_8.063GHz_-26.4dBm (@KIT input)

S

Freq(GHz)

$21(dBm)

Transfer Function

— PumpOff
—— PumpOn

Gain (dB)

Freq(GHz)

Gain @ Signal-95dBm @ Pump_8.05161GHz_-22.2dBm (@KIT input)

J-—cain

15 ]
10

Freq(GHz)



Gain (dB)
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Gain Tuning
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Noise Analysis
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Noise Measurement
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