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Design Policg

® Succession to CLIK
o use of refri gerators
o surface area
o | mprove of CLIK
o initial coolin
+ vibration iso%ation
+ Casy hanc”ing

* one person ol:)eration
® access
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Overview of new crgostat

oy Cglinclrical mirror tank
o $900 x 1300

» height; 1600
® beam lﬁeig]’)t; 600
* 40K S. A=5m"

+ same as CLIK

S i Volumc;
3000 GO0 =270

s 200l [ 11®
s 100L liquicl tank
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Tgpical dimensions
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Comparc with others
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Cglinclrical boclg

TS Py
» unstable set up |
S 0One Ieg, small area Q
of the base -
| mProvements

o three legs

* larger base area Q

Access inside?

e —



Liquid tank
XS Rexcrigerator free operatiorn

* 100L=270h =11 ciays (20W heat)

® .- Aays oPeration may be Possible.
+ Initial cooling

o 50 of |iquicl N2.
« $700 x 300 =115



Initial cooling strategg

* 6 clags for 90K..
& | clag for 8K.

o Thermal switch

. * NZevaporation

Temperature [K]
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Initial cooling strategy
- thermal switch
- Support GM re?rigerator
* Two thermal switch
* H00K-~-outer shield
« outer-inner shield
* No liquid
e cooling time (2 clags -4 clags)



Initial cooling strategg
_ thermal switch 2

Mirror tank
outer shield :
KEEZE/NNAT B2 yTF1 i
e o
##HBh—E&GM B2 T2
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Initial cooling strateg[?
eNZ evaporation method

o Use |iquicl N2
o N2 e\/aPoration ~ cool inner shield

* N2 gas enthalpy - cool outer shield

S Alreaclg tested in KEK cryostat
o less than 20 hours for 90K



Initial cooling strategg
_ conclusion
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Both method aPPlied?
o Thermal switch - initial cooling

XS Liquicl tank - refrigerator free oPeration



Vibration noise of remcrigerator

+ Two kinds noise source.
e 1Hz cold stage vibration.
| 6 10im ttE

o 10°m/rtHz @ Kamioka
* -100dB

~ amah

" o Around 1I00Hz surface wave.

Qi rthle
o 10"m/rtHz @ Kamioka
o -40dB
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Vibration isolation strategg
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* Two stages vibration

isolation
o Cold head isolator
* SUMITOMO . =
o -40dB foriHz
* Susl:)enclecl =k

claml:) stage
o -40dB for1Hz

« more than ~40dB E L /)
isolation at 100Hz. | ”
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Pl clamp stage
~ lmage Heat link
shield to ClamP

1 clamp stag

NE

Upper mass
e Juis

J

R
Daml:)mg magnet j

e B

: )(@ / Heat link
. Final mass ClamP to upper mass




i clamp stagc
' = concep’c

~ Vibration isolation concel:)t

o Fixto the grouncl.
« Radiationshields are hard to be fixed.
o We need...
* not quie‘c shielclsJ
® c]uiet heat link clamp.
o To make quiet heat link claml:)...
TS 5uspend from quiet Place.
* upper stage.
« on'the ground




H. L clamp stage
- features

& [eatures
< OUs ended from the chamber on the
UPPCr stage.
o tree from the cryostat vibration.
+ maintenance available.
& 1.9m Penclulum.
o 1 20mEz = 2 disec
o Kasahara Aluminum heat link.
28 mechanica”g weak connection.
o Al Passive.




H. i clamp stage
- model :

1o
U t :
pper stage <
\_g_ R
st LK Roa 2 e /k+K = 1/1
SETlng Cipton =
o 0.0 |
H. L. clampu“é
X Fe reduce dc |
k coott - FEEILICECIC IENVE
k=K /30

oX 02 0.5 1 2 5
Frequencg [Hz]

~40dB for 1Hz & 100Hz are Possible.
il 30% 1/ Fe 1200 .. &
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H. | . clamp stage
~ total moﬁel S
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Displace noise bg e
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{SHCH: 100 seis

Shield = seis
Shield =100 seis

UPPer stage = 10 sels

(R &) req. @ 50Hz
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Total noise

CLlIOreq. @ Si@lpba

Displacement [m/rtHz]

P T haet
Shield = seis
Shield =100 seis
=05 Shield=100 seis
WS { Upper stage = 10 seis

0.1 Q.5 ]
Frec]uencg [Hz]
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H. | . clam stage
- _for LCG‘[;2

o Vertical vibration is the most

serious.

> Suspencl b o, clamp stage ]:)9

low Frec]uency vertical isolator-.

o | F vertical isolator is in

room temp.

Cryostat

GAS spring

Upper stag&@f'@:

Cryostat

Upper stage

o stable oPeration.
o Mult stages s available.

o Heatlink design may be easier-.

Fin@ass



Summarg of suspended
= claml:) stage.

| » Simple solution for vibration of the cryostat.
- High maintenance availabilitg.

o Several options are available.

® Requirement O1C the cryostat can be reduced.

XS Simplhcg structure of the crgostat.



Access inside

|5 N T

& Mirror tank; ¢ 800 ﬂange

o door like or detachable?

+ Outer shield; ¢ 700 hole

o detachable

& Inner shield; ¢ 600 hole

o detachable




efc.

S Signal feed through
o 18 coaxial & 2 sets 48 Piﬂs connector.

XS Thermomcters.

* - tCo e CERNGX

& Vacuum pomp.

o |MP & Rotarg.



Experiment Plan

' ~ inToshiba

& vacuum & cooling test

& nitial ¢

ooli n%test
* Ccool] ng test

Y

lic]uicl He

& vibration measurement
« in Kamioka mine
€ vacuum & coolmg test
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CICVGuO‘
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vibra:cion measurement

Gl clamp 5tage

el suspension

vibration isolation measurement



Vibration isolation
measurement

& Ist; hold to the mirror tank.

Eiale
stage holder clamP s’cage

o measure the vibration of
M. Tank.

* chl; release H. L. clamp stage.

o measure the vibration of

B ez clamP stage.
* §rcl5 coripectizhglEs claml:) stage

to the suspension.

* obser\/e egect 01C the heat
l, ‘< inner shield
k.

sub mirror

main mirror

heat link




Summarg for the mirror tank

XS Cglindrical mirror tank.

o Thermal switch & Iic]uicl N2 methods for
initial cooling.

S Suspende& heat link claml:) stage.

XS Experiment Plan for H. L. claml:) stage.



' Re?rigerator unit &
connection pIpe

& Connection Pioe

& similar to CLIK
XS R@Crigerator unit
TS acﬁust for Sumitomo regrigerator

* NO liquid tank



Crgogenic vacuum Pipe

* 5m X @400 vacuum Pipe.
o 5m x @300 radiation shield.
o Alminum Amm thickness.

o 80K one stage Pulse tube relcrigerator.



req. of clam
i re{:rigerator : q : FCF Uﬂit P
|solat|on stage
IHz @
e -100dB | -80dB | -40dB
vibration | [m/rtHz]
surface
e (8, ,
wave ~40dB Nothmg ~40dB
[m/rtHz]

100Hz




