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Overview

~ This is an introductory talk for the session ~

* What is the benefits of cryogenics?
* What are the issues?

e Possible solutions/ideas for the issues



KAGRA's cryogenic system
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Sapphire test masses are cooled down to 20K



Ideal cryogenic detector
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In reality...
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Issues and reasonable solutions

* A big good Sapphire is still not available

(c-axis:p22-25cm, a-axis:~p30cm) on

« Absorption is still high (30-60ppm/cm) [ shot

» Coating mechanical loss may increase at 20K

mirror

» Suspension peaks in the observation band



Issues and reasonable solutions

* A big good Sapphire is still not available

(c-axis:$22-25cm, a-axis:~p30cm)
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Issues and reasonable solutions

(L) Measurement in Tokyo (R) Measurement in Glasgow
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« Coating mechanical loss may increase at 20K
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Issues and reasonable solutions

* A big good Sapphire is still not available
(c-axis:p22-25cm, a-axis:~p30cm)

-> Silicon? A-axis Sapphire? Non-cylindrical?

« Absorption is still high (30-60ppm/cm)

-> Silicon? Squeezing? %g ulius,]Alexander]
oman

Coating mechanical loss can increase at 20K

-> Crystalline coatings? [Garrett, Angie]

Suspension peaks in the observation band
-> Sapphire/Silicon blade spring?  [Ettore, Eric]



Other solutions




Cryogenic delay-line
Suggested by Kuroda
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* We can use big A-axis Sapphire mirrors



Half -cool

A-axis 30kg
/ Sapphire 20K

 More troubles to cool ITM, while
thermal noise is bigger for ETM

« TCS would be necessary for ITM



[S.Hild]

Xylophone
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120K Silicon
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Summary

* Many issues for cryogenic detectors
« Remarkable progress in the last few years

e Some hew ideas



Talks in this session

Cryogenic suspensions [Ettore] cancelled
Crystalline suspensions [Eric]

Cooling time reduction [Yusuke]

Silicon for future LIGO [Nic]

Optical measurements [Julius]

Silicon and coatings [Massimo]






Comparison
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