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REFRIGERATOR-COOLED CRYOSTATS FOR RESEARCH

ON INERTIAL CONFINEMENT FUSION

J. K. Huffer and R. J. Candler
Los Alamos National Laboratory
P.0. 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 thermnl
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 1. A conventional optical cryostat cooled
with liquid cryogens.
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Figure 2. A refrigerator—cooled optical cryostat.
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Figure 3. A refrigerator—cooled cryostat for
inertial confinement! fusion physics.



REFRIGERATOR-COOLED CRYOSTATS FOR RESEARCH ON INERTIAL CONFINEMENT
FUG 10N

lama: - . 1xfter and Bobert Y. tardler, ¥ -jo
*ortraibuted irapen fod Ly Seventh Toler societ - 0 sayEn: . T s
Al tre SRS gy Sourees leckaolag,. ianfaremn 2. Houslan. (X,
Jarmiar vy 22 £e. 10V,
Subnitted July 5. 17Hb.
Lh-LR-BY-

SUMMARY

Lrryogenicye is 3 valuabhle toecl tnr monduct iy rr-@arch on
1 t1al tontinement tucion prototype target.. Ta ametreaserd
devnsily 1 the DT fuel atforded by cr yogenic temperatun s ran ek
he Cuaslly matchen 1n reoom--temperature designs. o achieve a density
in 1 equal ta the liquid densi1ty at the traiple po'nt, a roem-
tape ature pcressucs of just over J kpar (sea,500 psi) 1y neceswar y.
Man. (rwnge 1 o obilete ran b carcunse b by wti1lizing a closed-
i le-nplrenm rerrien alor as thee o g agest.,

N conventiorai ¢ o<ttt ruuled by T1nuid € yugrns Loule br
used to conl «n IUF target to near 11 amd L papmiae 1t to bagre.t
of laser radiation. One must necessarily address the problems of
the limited l1fetime of the liquid “He bathi purrhase, transport
ant! storayge of iLhe cr yogenst as well as the hazards of transter of
the o yogens 1ntu the rryostat. However, a si1gnificant probhlem 18
that the tarnet npenerally camot be heated directly with a cont ut
healer herause that would affect the target aymmet: y.

We have hualll twn nepa ate crvostats each ranled hy o losed:
cyclr-helium 1efriger.tor noeraling on the Gitforo-MoMabon v e,
The desian nt bhath cryaatats s mvsentedy, aond the cper ati1an ot une
rnt them 18 ri1s usned tharoayghly. No lLiguitd cryngeis ar e meeden.
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