Karlsruhe Institute of Technology

GRAVITHELIUM

LN

a—

Campaign II\ I

Campaign | \

ksuspension tubes

O Return stream O Foil Frame

D Supply stream Q Top/Bottom plate

40 —
[ Supply stream
[ Return stream . .
E 30 : Heat exchangerwall | 8 980 16.0 S
0 i i £ - E
) I I ~ ~
204 i © 960 o
2 % E % 7
= i i O 15,5 @
2 104 i & 940 &
0 E I T | T | T I I 920 ' 15,0
0,0 0,1 0,2 0,3 0,4 0,5 o0 01 0,2 03 04 05
Length / m Length / m
: /
T ET T T
=Lzl 4 39 4.5 998 991 7
stream
REtn 4 1.8 37 16.38 15.15 1.23

stream

Vibration attenuation system

i etal. DOI

aaaaaaaaaaaaaaa

Main vibration source 10* — T 6od stage\

1/2
]

Displacement [m _ /Hz

107 T T T

0.1 1 10 100
\ Frequency [Hz]
Tomaru,

Takayuki et al. DOI:
i \

_ = Cold Stage
= 5

~ 10

-2

10

g

g 10”7

5

g 10

o |

] -9

0.1 1 10 100
h \ Frequency [Hz]

\ “Timo.Weckerle@kit.edu

Dissipation of

_ ﬂ vibrational modes

Monolithic =N //'
suspensions, He-ll filled titanium ‘ ‘ R4
empty titanium suspension tubes ‘ S

RN ... GRAVITHELIUM
i* *: Gravitational wave detectors
) curopean Researcn councit | COOlEd With superfluid helium

Institute
Institute

Conceptual design of a low noise lab-scale He-ll supply unit for Q-

factor measurements of cryogenic suspensions in GRAVITHELIUM
Timo Weckerle , Xhesika Koroveshi, Steffen Grohmann

\

Established by the European Commission

for Beam Physics and Technology
for Technical Thermodynamics and Refrigeration

Cool-down

Outer radiation shield
Inner radiation shield
He-ll pipework

Helium temperature

(Cool down | @ >

I in  150- *:';
~ 15 hours g 225

\ (D Cao- E

''''''''''''''

Time / min

Phase 1: Supercritical helium flow  Phase 2: Pumping on the He-bath
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400 MW @ 1.8 K achivable with the PT-425 or PT-450

cooling powers of up to 1 W theoretically possible
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