Characterizing the PAR
Detectors

Enectali Figueroa-Feliciano, Miriam Huntley,
Youngsoo Park
All data from Simon, Phillip, et al. at UPenn
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The TESs are Smalll




The Ideal Model




A Better Model




Estimating Parameters




Estimating Parameters

e The TES and phonon heat capacities are
calculated from published values of heat
capacities for Mo, Au, and Silicon.

e C.=1601f]/K, Cp=650 f]/K

e The electron-phonon thermal
conductance is also estimated from the
literature, but there is about a factor of 10
uncertainty in the actual number



Estimating Parameters

e The thermal conductance to the silicon
substrate, Gpp, is calculated from fitting
the bias power vs bath temperature
curve

e Gup =140 pW/K @ 480 mK



Power vs Bath Temperature
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Circuit Parameters
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e Ry =0.55 mOhm e R,=73mOhm

e L=74nH



Fitting to Rres =0 Data
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TES Parameters
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Results before fitting

Parameters
C. (TES)
Cp (5i)

Rr(shunt)
L (inductor)

Values
160 fJ /K
650 f] /K
5nW/K

140 pW/K

484 mK

298 mK
8.28 mOhm
055 mOhm

74 nH

Unknown

Ca (Bi)
(est: 1.6-2.2 p] /K)

Gap
alpha
beta

13



The Data

o * GBT9000 Re{Data}
e * GBT9000 Im{Data}
© GBT10000 Re{Data}
© GBT10000 Im{Data}
¢ GBT11000 Re{Data}
< _ * GBT11000 Im{Data}
¢ GBT12000 Re{Data}
— * GBT12000 Im{Data}
IS
o
Eo-
[}
g
(3]
©
()
==
o
N

10° 10' 10° 10° 10*
Frequency [Hz]

14



Impedance [mOhm]
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Imaginary vs Real
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Distributed Model
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Modeling Results

Calc. Pars Values
C. (TES) 160 f]/K
C, (Si) 650 f] /K
Gep 5nW/K
Gob 140 pW /K
1l 484 mK
Th 298 mK
Rn 8.28 s mOhm
Ri(shunt) .055 mOhm
L (inductor) 74 nH

Fitted Pars Values
Ca (Bi) 4 pJ/K
Gap 8.7 nW/K
alpha 170
beta 0.9

Values at operating point
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Variation as func.
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Time Constants
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Current [A/Hz]
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NEP [Wi+/Hz]
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