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KAGRA Project
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KAGRA Cryogenics 101
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KAGRA Cryogenic Components

T Setsmic Attenuation System (SAS)

Cryostat
Cryo-chamber — . @tyogenic Payload

Sapphire Mirror
(a-aluntina-crystal)

Shields.
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Cryogenics : Cryostat assembling and performance test

Dressing partition of
No.1 Cryostat

Al sphere for an initial cooling
test of mirror suspension
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Ceiling part of 8K shield

Assembling of cryostats and preparation of performance tests are
in progress in the TOSHIBA Keihin Factory.

Basic test items

— Cooling time, minimum attainable temperature under various
heat loads.

Specific test items
— Cryostat No.1 : Cooling test of $105 Al sphere without DLC.
— Cryostat No.2 : Cooling test of $105 Al sphere with DLC.

— Cryostat No.3 : Vibration measurement of 8K shield using
interferometer(ICRR) and accelerometer(Roma Univ.)

— Cryostat No.4 : Cooling test of a scaled preliminary model of
cryogenic payload.




4K Cryocooler Unit BhiR$EE
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4K Cryocooler Unit
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4K Cryocooler Unit
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Duct Shield
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Cryogenics : Duct shield
(17m vacuum duct + cryo-pipe)
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0 11 12 13 15 16 17m

Length [m] | P [W] P/Py
17 0.20 |43 x 1073
11 0.32 [6.8 x 1073
5.0 1.6 |34 x 1072
Y.Sakakibara

Cryocooler ER {8

Duct shield has been designed with 17m
vacuum duct and 17m cryo-pipe.

One set of 17m duct shield is
manufactured by TOSHIBA in 2012FY.
Vacuum duct and cryo-pipe are separated
by 3 sections. Each section is cooled by a
single stage pulse tybe cryocooler.

An investigation for shorter cryo-pipe is
started by the requirement of cost

reduction.
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Example of Thermal Conductivity of
6N-class Very High Pure Aluminum*

40,000 W/m/K @ 6K
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We must put the right material in the right position.
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Vibration on the 8K cooling path
4K Cooler Unit No.7

Ch2 — 1
Ch3

>

100nm

<

Displacement

Time [s]



7741‘?1’5!‘/#/ ILE D JE IR BRI &

AN

X7 EMAX:

0.00033um J—‘ YARMAX: -

0.00022um

OCLIOD iR D EL T—42%
hEBHELTEAERICARD
HEARIMILER
HEAZELTERMTAIRE(SRSS)
FRAWEZEERE0.05LLT
HEDRXEERDT-

X7 RMAX:0.00033um
ZARMAX: - ' : YA RMAX:0.00022um
0.00080um " - Z7A MMAX:0.00080pm




D3AF A2y — )LD BB E
A HES

YA mMAX:
0.034pm

OCLIODith B EW D E L AR IR ILT—2%
SKIGE /A N—IZAALT=LZED
CBEARIRILER
HEAEZLELTERMFESRE(SRSS)
ZARAWEZEFEE0.05&LT
HEDRKEERDHT-

XA RMAX:0.054pum«1.5um
YA EMAX:0.034um—0.48um
ZARMAX:0.13um «—0.43um

2312MBE LA TELLIEX1/30,Y1/15, Z1/3F12E
2> TLVS




My+k(y—x)
Y mi+k(z—y)

NIEIZKB/NATDEREPTCOIREIET /L



Cryogenic payload
Initial cooling time
Initial coolin% time W|th DLC (shleld and ma§s)

Test Mass (TM) ——
\ Recoil Mass (RM) ————
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