
SQZ Losses @ H1,
Aug 2023

*why only 4 dB?*

Heating OM2 = more loss but higher 
sensitivity ??!?!?  71141
IFO ~11% mystery ham6  loss w/cold OM2
IFO ~21% mystery ham6 loss w/hot OM2

Excess injection loss? :{
.. clipping? 
Lossy OPO? ~7-8%
Polarization? 
Astigmatism?   

}
Mode-mismatch? 
SQZ technical noise? 

… other?

1

– 7% in SQZ 
chamber
– 1% OFI 

– 1% OFI 
– 2.3% AS pickoffs
– 92% OMC 
Transmission (???)
– 98% DCPD QE

– Mode mismatch? 
(IFO-OMC?  SQZ-OMC?)
– Misalignment?

~35-40% total sqz loss, 0 mrad pn
~20% known            (→ 6.5 dB)
~15-20% mystery    (→ 4 dB)
      → w/o sqz, IFO light has 
          ~10-15% mystery loss

https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=71141


SQZ Losses @ H1,
Nov 2023

*why only 5 dB?*

– 7% in SQZ 
chamber
– 1% OFI 

– 1% OFI 
– 2.3% AS pickoffs
– 92% OMC 
Transmission (???)
– 98% DCPD QE

– Mode mismatch? 
(IFO-OMC?  SQZ-OMC?)
– Misalignment?

*** Since August:
- fixed excess injection losses by moving opo crystal, 

see 8dB on HD: 73535, 73562
- psams sqz data shows freq-dep mode mismatch: 73400, 73621
- mode mismatch SQZ-OMC single bounce is ~10% 73696

Heating OM2 = more loss but higher 
sensitivity ??!?!?  71141
IFO-OMC @ cold OM2 ~ 11% mystery loss
IFO-OMC @ hot OM2   ~ 21% mystery loss
SQZ-OMC @ cold OM2 → 200/200
SQZ-OMC @ hot OM2   → 120/120

Excess injection loss? :{
.. clipping? 
Lossy OPO? 
Polarization? 
Astigmatism?   

}
Mode-mismatch? 
SQZ technical noise? 

… other?

~25-30% total sqz loss, 25mrad pn
~20% known         (→ 6.2 dB)
~13% mystery       (→ 5 dB)

→ w/o sqz, IFO light has 
~10-15% mystery loss
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https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=73535
https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=73562
https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=73400
https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=73621
https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=73696
https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=71141


Mansell, P2100315
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Fitted parameters:

Loss = 31.90 %

Phase noise = 23.13 mrad
Technical noise = -11.84 dB
(below shot noise)

Loss from msqz = 32.85 %

25 Oct. 2023, Non-linear gain sweep on DARM, LHO:73747
Week 1 @ new crystal spot (2nd from left, 5th from right)

30% loss, 25 mrad phase noiseMore SQZ?
Srivastava, Mansell, Makarem, et al Opt. 
Express 30, 10491-10501 (2022)

More SQZ?
LHO:73400, 73621

Injection loss ~13%

https://dcc.ligo.org/LIGO-P2100315

