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%: Intmducticm

The :“ecf?nt advances ic macrope-ticl~ accele?atg~s em! especially

ths advances in electrn.ar,netic ~un techn919ry kavc renewed interest in
ttle concept ~f inlpact fusim that was first prqmsec! in the early
l$LOs(Ref. 1). The Lepartmnt. cd”Ehergy initiated a Feview gf impact
fusim concepts in niid-1$7$. A team cmslstinp afthe University qf’
hud~ingt~il amd the Las Alarms Natimal Wentific ktm?at~ry was
selecttd tg pe?fmc a tectmlcal anhlysis of md generate criteria f~r
irr+act fusicmm A rriajm warkstl~p m Impact fusix was cmducted ir.
emly July af 1$7$ by tke l.h/LACLt~arti in LC)S Alarm, Iiew Pkxicn(lkf’.

2), and a fin~l rqmt has bem lssucd(lmf. 3),



To produce electric
thermonuclear prccess is
transfemeci ta a wo?king
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pwer, the enevgy released by the
abscrrbed by tk~ ?eactim chambe? wall
fluid that In turn drives an electric

L?ene?atw-. The debris is exhausted fmm ttre reactim chamber.
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Sta~ting witkl Ja~bae’s optimal spklerical ta~get system Df an
impldin~ shell with about 1.2 mega ’oules of energy rowing spherically

4inward with a velocity of 1.3 x 10 cm/sec(Ref. 1?). adding the
assumpti~n of 20% energy efficiency in g~ing from linear to spherical
mcticm with no 10ss in ve15city. and assuming equal n.ass ~rojectiles
rncving towards each othir, ~ne f’inds the mass, velccity. and energy of
each projectile t~ be th~se given in Table I unde~ the colurr.n ‘Tlia
\e19city Multiplier”. The therrrnnuclea? yield IEr pulse ccxnes f-cm
applying tkle systen, rcquiren,~nt C=3(,.

Velcwity multipliceticwl ky ccdlidinc rracr~pa?ticles of
successively smaller masses has been prqmed by Kinterbc?g. armnf,
atk,ers. as a means ~f ‘educinC, the vel~city requi~emerlt.s an impact
fusicm(Ref. 14), Assun,in~ a nlacr~pa-title mass rat.i~ ~f teri t~ ~ne.
cm stage n.ultiplicatiofi, and ep[dying simple impact. mechanics with~ut
any inelastic 13sses f9r velgcity rr,ultip.licatim (which is nnst
9~tinlistic), one finds the results given in Table I under the t,cadin~.
“liitl, Ve15city multiplier”. Planer sll~ck relatim;s are used in these
calculati~ns f~r tlm ~retleat bcf~w the unif~nr~ c~-rressi~n,
Christiansen(ftef. 1[,) discuss~s the ~5ssikJl]lty that sphevical sI:5cI{
and wave facusinp rriigtlt -educe the n.acr5pz-title vel~cit; -ecuirenlents.

.
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“rable I
b Velwity Nultiplie- hith Ve15city Wltiplier

Piass ~f each 3.6 g 76 g
Projectile

Velocity of
Each Projectil~ 1.? x 107 err/see 7.2 x 106 m,/sec

Kinetic Energy af
Each Projectile WI NJ gl NJ

Thenronucleav yield
per pulse 1.L (;J 5.4 GJ

Frovic!inr all the assurr,[t.i~t;s used in a-rivin~, at. Takle T a-r

eFp79xim0tely ~’qrrect. t}le”e is. a set ~f pr~jt?ctilc kinetic ener[y
requirerr.ents that is ccwisistent with ttle atmve reactar system
requirements. E,’>t},cases in TzLIc T have t}le-m~nuclear yields wl,ick:
are fre:,ter ttlal, the mirlin,urr eccmmi.ic yield arid less tk,an tile vessel
ccntainn,ent linlit.
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can be as high as 29%(Ref. 21); but with maxhriuriCC. Imf,+ulse lese-
generatlon efficiencies of shut 251. the werall efficiency is kss
than or equml t95%. This results in excessive cne~gy requirements fm
the laser. hone af th~ difficult pntlen.s ~f’ km bl~kin~, fncal s~bt
trackln~ OF projectile stability time been cmside~ec! by tke
pmpnents.
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-. FKcessive lase~ me”gy -equi-ements.

I:w=d fx rrac-npa-title feedbmk stabilizatim
zna li[’kt t-ansrissia~ th-wgh ablated plasma
Z-e F“9thWS.

‘ersitility ~f accele=3ti5n principle
cwld te sWwn in a me w twa stage ex~~iment.
kill have ~.e electrical enginw?ing pmblms
as t-avellin~.magnetic wave accelerate.

■
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VI. ~nclusims-------- ---

The?% are ~ve~al distinct .~v~nt es gf i~pct fbsiw. 9VW tke
mare canverlticmal inertial cmflnemnt % sire. emcepts. (he tivantafe
is the relative ease af inse~ting a anall macq2article int9 a react~?
vessel cavity as cmpared with leseF w ckrged pmticle beam
trans~rt. kpact fusicm has n5 ana15gue ta tt.e last aptical surface
af laser ine?tial fusim eF the last elect%de gf im w elect..a be=.
f@an t}at cmld be destrayed dining tke the?’nmuclee? bu-n. ltr~.ct
fusim can aichieve the necessa-y hith yie’ds. gf tt.e wale? qf a few
gigajoules. whick are difficult ta achieve uitk lase?s exc~ :.t at
unrealistically higk ta?get gains. lhe efficiency 5f lr,ac-qpa-title
accele~atws can be cmside?atly higher than lase~ ●fficiencies. The
need@ macmpa?tlcle accele~ata? techrmlopy is nearc? ta ?ealizatim
IJ.an lase? tectn919Lym Ii,@ ?ail gm acsele?atw is well edapted ta ttx
delive~y af saw 1%100 !r.qajwles af’ ene=~y te tte fusim taepet and
th elect~ical tecFm19cy inv91ved is Relatively sir@e--inductivE
st~mge anciiv r~tatirl[ mack.im-y arid cqacitws.

111. Ackr,vhldtn,c:.t:
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