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REFRIGERATOR-COOLED CRYOSTATS FOR RESEARCH

ON INERTIAL CONFINEMENT FUSION

J. K. Hoffer and R. J. Candler
Loc Alamos National Laboratory
P.O. Box 1663

Los Alamos, NM 87545

Abstract

In order to ut.lize the increased density of liquified or solidified DT
fuel. one must provide means for cooling fusion targets to the range 15 K to
25 K. The heat loads at these low temperatures can be kept modest by providing
adequate thermal shielding maintained near 75 K. Modern closed-cycle-helium
refrigerators, operating on the Gifford-McMahon cycle. provide for both thermal
loads reliably and inexpensively. thanks to the increasing implementation of the
<ommercial cryopump. By adding a large sealed can containing helium exchange
gas to the second stage of the relrigerator, we create a nearly ideal
environment for ciyogenic fusion targets. We discuss the design and operation
of two separate apparatus. One has been used almost continuously over the past

two years for various inertial confinement fusion studies.
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Figure 3. A refrigerator—cooled cryostat for
inertial confinement fusion physics.
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SUMMARY

Lryogenica is 3 valuabhle tnel Iny ronduct gy ri- @earch on
1 t1al continement tuciun prototype target:. Lona s eensedd
dersily 1 the DT fuel afforded by cr yogenic temperatun e rnan anrt
ho Cakily matchen 1n room--temperature designs. o achieve a density
in Il equal tn the liquid densi1ty at the trapie pormt, a roem-
tearper ature porestuse obf just over 3 kpar (ea,500 psi) 1y neceswary.
Man. ¢y enge 1 . ol lennas can b rarcuna - iy nt1li12ing a closed-
to lo-nelren rere e abnr a=s thre e ey agest.

N conventiorai ¢ o<ttt rouled by I1nud ¢ yugens Lenlel br
used to canl an 1I'F target to near i1 1 aml L c4apmise 1t tn bLagret
of laser radiation. One must necessarily addresws the jirnblems of
the lLimited li1fetime of the liquid “He bathi purrhase, transport
sy s1orage af Lhe cr yogenst as well as the hazards of trarnster of
the o yogens i1ntuo the rryostat, However, a signifivant mohlem 1s
that the tarnet yenerally camot be heated directly with a cont it
healer berause that would affect the tarqget symmety y,

We have huail il twa nep.a ate ecrvostats ath roalell hy o loasd:
cyclr-helinm refrigeritor uneraling on the Gl fo d-MoMalinn L L,
The desi1gn nt hath vy yantals s osenteds ond the gpes atian ot une
nt them 1w rhis nsned thoromghly. N fi1guitd s v ynge s a1 g meenjen.
fFlaw 1y pe nf yntvaqaaator has heen desmiloped 1o oo hiigh degr e ol
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