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LSC RF photodetector test Koji Arai LIGO-G1101199

- aLIGO RF photodetector

LIGO-T1100402: ISC RF Photodetector Design: LSC & WFS (Design / Requirements)
LIGO-D1101124: aLIGO LSC RF Photodetector PCB (Schematic / PCB)

- much-simplified schematic
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- Tested items

Transimpedance (V/A) measurement

Shotnoise intercept current (A) with white light illumination
Current noise spectrum (A/rtHz)
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LSC RF photodetector test °

- Transimpedance measurement
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- Shotnoise intercept current with white light illumination

Output voltage noise (Vn) as a function of the DC current (ibc)
Vn(iDC) = gdet sqQrt[2 e (iDC + idet)]

idet :  shotnoise intercept current [A]

gdet : transimpedance [V/A]

- Current noise spectrum
in = Vdark / gdet
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Transimpedance measurement

- 9MHz out

RFPD Transimpedance Test (2011/10/12)
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Shotnoise test / current noise

Vn: Output noise [V/rtHz]

Vn: Output noise [V/rtHz]

1 0_7 ‘ RFPD Q‘MHz output noise level: 8.8MHz~9.2MHz (# of pts 3)
RFPD 9MHz : :
fitting: Vn =04 sqrt[2e (iac + idel)]
____transimpedance (gdei): 1.99e+02 Ohm
shotnoise intercept current (\de‘): 1.58e+00 mA
® measured data
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ioc: DC photo current [A]

in: Current noise [pA/rtHz]

in: Current noise [pA/rtHz]
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DC output test
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- The tests show reasonable results

The transimpedances are very close to the design
The noise levels fullfills the requirements

- The item not investigated
The PD have not been tested with a high power beam (~100mA)
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