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Broadband PD impro Vement Commissioning F2F

Apr 30/May 1, 2015 Koji Arai
BBPD RF preamp stage

BBPD intermodulation issue
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Broadband PD improvement

BBPD noise issue

=> Input current noise (or shot-noise intercept current) increases

Influence of the higher noise

or at least constraints DRMI roll-off design (LHO ALOG 16197 Rana A.)



Broadband PD improvement
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Broadband PD improvement
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Broadband PD improvement

Intermodulation mitigation

Excellent effective IP2, requires fine tune, some signal loss
Very easy, noise level limited by the 2nd amp
Very easy, noise level recovered

Performance comparison

Gain IP2 FOM Shot-noise intercept current
[dB] [dBm] [dBm] @27MHz[mA] @135MHz [mA]
Original 32 35 3 0.25 2.0
LLO 27 87 50 0.70 (estimated) 7.8 (estimated)
LHO 13 0.63 3.8
CIT 23 ~70 47.5 0.29 2.1

{Psig = Pin(Sf) + G Psig/Pspur = Pin(Sf) = 2 Pin(non—Sf) - G + IP2 J
Pspur = 2 Pin(non—3f) + 2 G - IP2 => Figure Of Merit: IP2 - G




Broadband PD improvement

Conclusion & proposal for the improvement

GALI-6 => GALI-52

Low Noise RF Amp High Power RF Amp
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Transimpedance (Ohm)

roadband PD response (2014/11/14)
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Current Noise [pA/rtHz]

aLIGO Broadband PD current noise level
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V : Out

put noise level [V/rtHz]
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aLIGO Broadband PD shotnoise intercept current: 24.3MHz

~30.3MHz
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fitting: Vn = O 4et sqrt[2e (i gt Olet)]
transimpedance (g Olet): 7.22e+02 Ohm
shot noise intercept current (i Olet): 2.89e-01 mA
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put noise level [V/rtHz]
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V : Out

aLIGO Broadband PD shotnoise intercept current: 133.5MHz~139.5MHz
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fitting: Vn =940t sqrt[2e (|OIC + |det)]
transimpedance (g det): 3.20e+02 Ohm
shot noise intercept current (i Olet): 2.08e+00 mA
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Output Power [dBm]
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