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Introduction
Graphene photodetectors Operating principle 1 Operating principle 2
are highly promising

* broadband absorption
* fast carrier dynamics

* high electron temperature
* weak e-ph interaction

N
Fast: ~100 Ghz Antidormi and Cummings,
Sensitive: ~10 pW / VHz PRAppl 15, 054049 (2021)
Methods Results
Heat equation for electrons Light spot size

V- k(2 y)VT(z,y)] — v(2,y)Co(z, y)Ty(z,y) + P(z,y) =0

Figures of merit

dT,
Photovoltage: Vprp = / S(z) SI(SE’)
X

dx

Photocurrent: [ PTE = VPTE / R
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Noise-equivalent power: NEP =
VerR/ Fin

Figure of merit

Summary

* Optimal parameters depend on
performance metric

* Performance saturates with graphene quality

R/ °Pt (V/W)

* |n high-quality detectors,

Peltier cooling should not be ignored o P
U (cm</Vs
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