LEKID Optimisation

Phase noise of current LEKID design approaching
cold amplifier noise

Gain in NEP achieved by greater responsivity or
better power handling

Responsivity increased by increasing QL,
increasing t,, under load, increasing dw/dP



Simulate LEKID using Mattis Bardeen and analytical model
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Adding Volume by squares
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S21 (dB)

Adding Volume by squares

Factor 1.5 gain in response
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Tau_QP = 60.273834 uS
Loaded Q = 42287.996
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Coupling = 49.0000pH

Response = 0.35441517 rads / pW
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Reduction In line width

Factor of 1.8 gain
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Tau_QP = 42620517 uS
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Response = 0.39571412 rads [ pW
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Tau_QF = 42.620517 uS
Loaded Q = 35759.625
Unloaded Q =53987.371
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Response = 0.64765846 rads / pW
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Power Handling?

Amps/Meter [ 2 Amps{Meter
346412 346412
317544 317544
288677 | 288677
259809 259809
230941 230941
202074 202074
173206 173206
144338 144338
115471 115471
86603.0 86603.0
57735.3 57735.3
28867.7 28867.7

—_—————————————— 0.00391

0.00391

W feed

res
res



Conclusion so far...

Need to control coupling in array
Need to increase power handling

Study required of LEKID power
handling for various couplings and
meander geometries.

Study t,, as a function of volume and
optical load + kill any excess loading
from stray light.



