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Reference cavity---Optical Layout

10m Prototoype
Vaccum tanks

Parameters

Pre-Mode
Round trip Laser Cleaner
length 21.2m
Iml — Reference cavity
Finesse 7300 | Fiber V
Coupler 0]
Input power 133 mW To the
Sub-SQL
ROC 37.5m
g-factor 0.72 E
Waist size 2.40mm N‘@
Mirror mass 850g



Presenter
Presentation Notes
It picks off a portion of light from the laser source and stabilize the frequency for providing a better input light to the Sub-SQL.

Finesse 7300, letting the input power to be this small, furvature this, making the g-factor this and that, waist size this. The mirror mass 
Optimied for 
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Presenter
Presentation Notes
Here is the frequency noise target. The green target is required from the Sub-SQL side, and the black labeled total
Is the target total noise level on the reference cavity to meet the green level.
I also show for reference the fase of Adv. LIGO.  It is less strict, above a few Hz.
So it answers the question for those who have been wondering why do we not just use the existing control servo that
Are used for example by the laser team here at the AEI. So that is why we need rather different thing.
Then simply taking the ratio between the blue and the black…
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Presentation Notes
I get the target gain level. The darker blue. It is only  theoretical target, since…pointed out by Ken.
So, for safety reasonsn, we set the compromising target, the light blue. 
This light blue curve is rather vague. So currently I have to models.
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Model 1 (many filters)
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Presenter
Presentation Notes
Also pointed out by Ken, they found it useful so that 
taking the TEMP �feedback from after the gPZT triangle
that way gTEMP can be very �simple and changes to gPZT do not need consequential changes to gTEMP to �maintain crossover stability.  We have found this very convenient in �practice.
PZT response is a guess but later I will show it is a proper guess.
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Presentation Notes
Can even tolerate signal gain drop of 90%.
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Presentation Notes
Can even tolerate signal gain drop of 90%.



c.f. Adv.LIGO Overall gain
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Presentation Notes
They have a resonance at around 200 kHz, but the peak must be smaller than the blue, therefore the peak should be smaller than
About 25dB.


Frequency noise level

Ref.cav. nosie curves
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Presenter
Presentation Notes
With the compromising models, the frequency noise level becomes compromizing too at 
Higher frequency, just barely satisfying the requirement given by the sub-SQL Ifo.
Is it bad or ok for the Sub-SQL?


Frequency noise on Sub-SQL output

Sub SQL IFO noise curves
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Presentation Notes
It looks ok. 


Add TEMPpath(Digital)
Modify




Other requirements

e Optical signal gain drop <25%(so that it safely satisfy
the stablity condition) ....misalignment 800n [rad]
(easy)

e Others...???
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Presentation Notes
AA accuracy…1u is enough to assure signal drop that is smaller by a factor of 2.


Tasks not mentioned

e Finalize modulation frequency
(Sub-SQL design dependent)

e EOM design (in Vacuum)

e Finalize locations

(many other subsystem dependent)
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