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A. Khalaidovski et.al, [Evaluation of heat extraction through sapphire fibers for the GW observatory
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17



http://iopscience.iop.org/0264-9381/31/10/105004/

KAGRA= T —I(C#iRE

- (DHEYR FEEYR—K) ETL—RERDEEZ: -one fiber
prototype & A U—mEZ0.3K

. (2)HCBIC & %REZ= - -one fiber prototype TIld0.05KZh .
KAGRAT Lj:HCB = /fﬁb\zlgftl%%@?{ ]\;Ei"b\zlgiw%%@ 2 1_L7Ld~@
T. 0.05KD2/7—EBEZ=0.02K

. (3)Indiumic & 23REZE - -one fiber prototypeT(£0.7~0.9K7E
M. KAGRATEIndiumDEE IF KEEED5-66Z (£93cm?) .
B EAREEDHFD (0. 1mm) THHH 5. EEDIndiumic
HIFTBDEREEIAREEDONT/1I0ELKRZ3>LETELETREE
O0.TKEEE

18



KAGRA= 7—MO:aE
- (AT FAN—TD< BEE " TITHRDODEMEERZHFE
Indiumic K5 :aEExHHIT 5 &

Tlowerhead S
W=0205{w] V= J. K—dT

5=2.01x10-[m?] Tupperhead l

[=0.350[m]

K :798<i039)p2 > Tlowerhead:22-5N23-O[K]
[W/(m = K)]

Tupperhead: 163 [K]
(1)~(4)>KAGRA= Z7—I[d22.6~-23.1K

19




. KAGRAD = T —(30.82WDaAZIRIR U T & =
22.6~23.1KETLEH D, KAGRADEK (20K
_F) 7&_;\%7—:37‘;\/\0

20



- mENENS EBENKRE R >TULE

Do

/711

- BHIRERICAD/NT —Z T2 EREFRTEINE
THEDKRELL BRI >RELHNE

. BEZ20KICEDDHIED KL\,

INT—FDFEZFE (23K) INT—ZT 5 (20K)

binary range 230Mpc 240Mpc
(A3250Mpc)

ARy N | AED22% 5/, F8[o]| AREKDT1%R F9o

LK. Somiya[Detector configuration of KAGRA - the Japanese cryogenic gravitational-wave detector -]
ArXiv:1111.7185v2(2012)



KACRA £ &6 & B

xEO

- one fiber prototypeZAWT. KAGRADZIZ—DRE%X
T&E ufc':o

- SEOEXEENS., T T—ICO0.82WDAEDNH B & E.

22.06~-23.1KICTZ D E WS FERZ1E T,
- ZHIEZKAGRADEK (X7 —M20KKLT) =@ U TWLWR
WDT, Izl iciEptiResic AT DL —H—/\T—

ZRSTNEND D,
SERDREE
- cryogenic payload2ETOREB AR ZERET D,

22



Thank you!ll






Cryogenic payloa

Design drawing tunnel | T
and cross section |

Vibration
isolation
system
(room
< temperature)

Vacuum
ducts along
laser beam™

vryastat
(Here is a mirroi)




cryo-cooler

\ cnyoscooler
g '“i ".]l | |
~ Vacuum chamber

shields

&
E v
P

26



heat load(b6th)

mHIE

RIEEA 6.56K
K 6.37K
632K N

F
0.47K E 6.44K

E—%—

-~

—
EEETB 6.31K

27



JL— R ORE

- 7 L— RDEEETIEnon-calibrated

- VB M 0.205WDIHE &£ 0.250WD 5

7L —RDREIFO.OTKOENE U T,

—0.045WDARTT L —RDEEMN0.07KESR

- 0.205WD AR TIE T L — RDEBE
55

—>EEDT L —RKDREEIF16.3K

28

1£0.32K R

BlicHWNT,

95EEZ



HCBT D BEE

0.205WDRERD & = E0.250WDRERD & E DR

HCBH#R5 D3RR -
0.205W®d & =0.08K
0.250W®d & =0.09K
—0.045WD &= ¢0.01K
—0.206WD &= D
EBRDIRE£0.05K

mft

£13.6cm?

HCBHEE..

/

29



KAGRA= 7 —DaE

=22 | NN, SR U TN R L 0 T O SO ST A U UL L1 TS IS O
~N 10
I
g
o~ A : N\ % | : : :::3333 s : o
D) IR i N\ i iiiiif‘
23 | | N\ | L
4? 10 e o N\~ ’1 ””””””” 9% %}?( ”””” ZQK
S R | N\ s Pl
e AN 3 ‘ i
T, o B —~ /n\%li 23K
- b, ‘ s | —
o b L L Coatln TN !
N =24 | e, ey R g ,,,,,,,,,,,,,,,,,,,,,,,, .
10 T R || s
1 I 1 Ii 1 1 1 I | I I 1 1 1 I | I I 1 1 I 1
5678 2 3 4 5678 2 3 4 5678 2 3 45
10 100 1000
Frequency (Hz)

LK . Somiya[Detector configuration of KAGRA - the Japanese cryogenic gravitational-wave detector -]

ArXiv:1111.7185v2(2012)



quantum

total
3 45

Frequency (Hz)

suspension

| |
< wn
& X

o o

b b

21
22
-23

10 =~

(zHW/1L) AAnisuss

1000

100

10

- KAGRA HP

LLl
<



mirror @ Z A UY

- 825WD mE--- M

. 82BW:--412.5Wx50ppm/cmx30cm
40 7kWx0.5ppm=0.62+0.20

- 407kW=412.5x2/m x1550

LK. Somiya[Detector configuration of KAGRA - the Japanese cryogenic gravitational-wave detector -]

ArXiv:1111.7185v2(2012)



