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A Cryogen free supereonduetrng magnet system (CFMS) will use a gas gap heat switch (GGHS) to COO| down the vanable temperature |nsert (\fr ) of a magnet Cryostat system Some avarIabIe
t CFMS use a mechanic cryocooler as its cold source. However, some of those systems are not completely cryogen-free when they include a VI, as they are still based on helium gas circulation |

through the sample space. The idea is to replace that gas flow with a GGHS with the purpose of diverting some of the available Cooling power to the sample while keeping the |
superconductlng magnet worklng at 4 K

— == e —————— —————————— — . — — e —— — R— — - - — S

|

o
Warm bore —>

100 .- ............................................................................ . ........ .‘. ........ / ......................................... .,
Variable temperature CCR IS :
insert —] )/l
V4
___________________________ R e | | . - |
075 .- ............................................... / TP RIS .. ............................................................................ ..
Temp (Kelvin) ] , 7 : :
®-
298.19 S e -
........................................ N 273.68 S : L X 30 um
................................................................................................ ] 24916 : O 50 ..A' et e e e s e e e e e e e e e e e e e e e e e e e R e R A e RN e A RA R R nn s
200.13 ;
175.61 (o) P
151 10 o 12 mbar
126.58
9 e 102.06 | e S < N " 106mbar
s 5503 . ¢ 1000 mbar
ampie 53.03 mbar
holder “’ I 1.5 W @ 4.2 K 28 52
4.00 - = FEM
U Heat SWItCh B b . l . l . ; i i
Magnet cooling plate 0.0 1.0 2.0 3.0 4.0
AT(K)
728 mm B B ————— s s

R R Experimental results at 4 K in the OFF aﬂd ON states We Ob’[alﬂeC
A ore- dlmens|on|ng thermaI model WAas developed and the | ‘an OFF thermal conductance of 90 pW/K and for ON a value of

u ﬂmte element method aIIowed us to valrdate |t | | 290 mW/K, using helium as the exchange gas. An ON/OFF ratio of
' — —_ 3200 was obtained. w
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Schema of the magnet cryostat anng Wrth the GGHS
| thermaIIy coupled to the cryocooler (CCR) and to the VTI
through a thermal link. Only the excess cooling power is |
diverted to the VTI through the GGHS. ‘

Conclusions
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