We succeeded in locking the laser on the apc cavity

Parameters used for locking

modulation frequency 10 MHz
modulation amplitude 5V (pp)
~ 8.7V (pp)
LO phase shift -90°

APC and Filter cavity comparison

APC cavity fiter cavity
Cavity Pole 5 MHz 1.45 kHz
Optical gain ~e-10 ~ 0.5 e-6
Photodiode gain 0.7 A/\W 0.25
Transimedence 220 V/A 16kV/A
piezo gain 1.5e6Hz/V same?
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frequency

Gorx1/f°> DC< f<72Hz
to have the same open loop TF
we need to compensate the
Goroc1/f 0.904 < f < 30 kHz pole of the cavity at 1.45 kHz

GOLOCI/f4 72 < f <904 Hz




L 300 m
FSR 500 kHz
Finesse 172

line width (FSR/Finesse) 2.9 kHZ
cavity pole 1.45 kHz
V_cav 6 e-6 m/s
T_cross 2.57 e-4s
V_treshold 1.4e-5s

* NO ringing expected
e pbandwidth for lock acquisition (1/T_cross) = 3.9 kHz



Grotr = Gopt| W/Hz]*Gpp[V/W]*Gmix|V/V]*GLre[ V/V]*Gservo| V/V]*Gpzt[HZ/V]

L

.....

we want UGF about 10 kHz

Gopt e-6 - e-8 W/HZ
Grp 4e3 V/W
Gmix 0.5 V/V
Gservo
Gpzr 1.5e6Hz/V




rz(l-—-r%)

_ 2 2 _Eta. 10-5
Gopr[W/Hz| = 87Py/ J3(m) J3(m) PSR (1= gt =537 107 R
0.4
0.3
Po=2.5 m\WV
0.2

| b y
“ | :

-0.2}

Volt

-0.3+

-0.4
-5 0 S

frequency (Hz) %10°

Amplitude error signal at least 200 mV 7
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Gopr[W/Hz] = 8Py J2 (m) T3 (m)

How much power can we send on the photodiode”?

07 ST Sensor S5971
S5971
0.6 7 Spectral range 320-1060 nm
S os / Peak response (900 nm) 0.65 A/W
2 | sene / Active area diameter 0.8 mm
g /)’ 55972 Bandwidth ~1-100 MHz
§ > / / Output impedance 50 Q
£ /\/ /’ s Amplifier gain 16 kV/A
0.1 \ Supply voltage 12V
5 Maximum laser power (900 nm) <100 pyW
300 400 500 600 700 800 900 1000 1100
Wavelength (nm) Saturation (RF output) 10 dBm
Size 40 x 40 x 20 mm

P max allowed to avoid sensor damage ~20 mW @ 532 s



We were able to acquire the lock automatically using transmitted power

cavity transmission

trimmer to set lock tresholad
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to set the trimmer range




