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Recently a Los Altirnos group has proposed WI impruvd D-Ii source concepr 2 [Iuu employs linii~

[cchnology advances m supply higher lxwm cumm~s than Fhlll’, and that uses a Iwo-ta.rgrMwx~

hcnm configur;uion to provide Iargcr [CS[ wlums M ztgivm nmmm flux ;Is w1”II M Ic)wtr flux

grwiicrm. The refcrertce scheme, sk~”[chcd in Fig. 1, consists of two D+ accclmuor moduks, tx.h

d{ ’livming a 250 mA cmtinuom wave (UW) bmm to IV.FOlithium jc[ t:wgcts orkmxi at a relative

angle of 9(P. An initial step in a stqyxl dqdoymcnt might cmsist of :i single 250-mA (tw Iowcr

current) module, with the w.Nput hewn split and trwrsportd to two targets. As illlplicd in the

~kctch, the total D+ current could ulti[lli~t~ly k expanded to I(MX) mA.



flux/voh.rme rckttions can thus hc ulilmxl IL?wit spcuific uwr requirements by ndjusting ~hc rcla[ivc

mrgct oncnlarion and spacing.

lJ\ing the neutron flux grid, lhc usc-ful volume cncli ,sing rcgitms of a spcuificd tivm;ige flux was

U! ‘ulatcd. The resulting flux-vtdume mlulions are (iiSplil}W.i in F_ig. 4 flv scwrrd Iolal cxmmts.

At dw rcfwencc level (5(X) mA), it !CSI volume of I(i Iitrls :m Iw m.hicvcd wi[h avmge wall

Imtdings up to 4 MW” m-~. The flux volume relations M Iixed current A volurne-uutwrt[

relations at a fixed flux can be repmstvmd by simple c~poncntial exprtmions, For cxarnplc, iit 5

\lW” m-2 wall lom.iing, the dcpendcncc on I.mrenr is V(liwrs) = 2H.() I]”H (;1), which cxplici~]y

\ L’il]s the stll)ng :Idvilnlagt! 0( Killing 10 higlwr D+ CIIITCIIIS,

“l-t i[ill m-11:(1 Ntwlmn Source



The globiti specwum of this no.uron sourw is shown in I:ig. 7, where it is smm thi~t the spcut.rum

integmmd over all illlgh from ()” to 67° is ;Ilmmt M from -1 IU 14 hltV and exhibits il ShiI~J

energy cutoff Icvel M 14.6 \fcV.



> 10 MeV, which originate from [he casc;de prmxsses. are forward peaked, wi[h the peaking

incre,ming with neuwon energy, while [hc evqxm[ion ncl:mms (< 10 \feV) w emi~tcx.f mom-or-

less isot.ropicdly. In the forward direction [he spcamm Ltmmins a very high energy tail, which

cart go ail the way up to the full beam cnt=rgy. This mil [iliiy h l*roMenuticd for intu-preu,uion of

damage information, hut could in prim-i lllc Iw redutxd by ncm ron mnspon in the target material

und in the materials imnm.li:uely surnmnding the [:trgci, :IIKi id WI by i~rprtqwiatc rcstrictitm of the

specimen irradiation angles.

Summary and ( “omparkms



The t-H@ source is a receru suggestion, with trim beitms substituted for drwterons, and w;]rer

substituted for lithium. The amaction is the possibility of eliminating the problematical high-

encrgy tail that CXXUrSin thed-Li[hium reactions, but the technology is more challenging thiln for

the (I Lithium source and is rro[ developed. if high-power [I mm Iinitc is feasible. (wi[h sonwwhat

lower cumerx limits than in the deutmm case), but h-itium ~xmt:unirration of the a~celeritor would

be an issue in tcmls of ildditionid maintenance rcquircnwnts, The wwcr jet txmcept has not been

testti in the rquired pcrfwnmnce mrrgc, which is vcty challenging. While preliminary scoping

~d~tili]lions are encouraging. [here muy be pwcr deposition Iimi’miens, and idso nozule erosion

problems due to the high fluid velocity. Tri[inrn extraction from hc water sys[cm will be

expensive, adding significantly [(} lhe fm.ility t M. mid the effo[ :0 ob[tin facility Iicenci:lg wc!lld

i~ln~s[ certainly hwe an inqmct on the implcnil Ilm!ion sc’mlule. Fhmlly, the flux-volume pnuhm

for the t t 120 sour~.c may he n faumr of 2 to 3 Icss II1:M th.il fl lr [IN d-I .i toumc ~[ ~he s:mw lcw:l of

I_wwu [lower.



Table 1. Parameters for D-I.ilhium !%mrce Driver

Deuteron enl:rgy @leV)
Beam cu.rremt (rnA)
Linac length (m)
.4ccel. field, UT (,MV/ml
AperIure radius (mm)

RMS beam size (mm)
Output emitlancc (II,RMS)

Trans. (K mm-mrad)
Lang. (n mm-mrad)

RF Power (MW)
Suucture
Ram
‘i-old

R~

3.0
125
5.4

6.0
1.5

0.27
0.46

().3X:
().4X2
1.4

IyI-l_
35-40
250
16.3
2.0- 2.5
9.0
1.4

(-).34
().52

3.0
8.0
I 1.0

lletim at T:uget

I?:wrg] spread, RMS (MeV) ? 1.()
Bciun dimensions iIt uirgc[ {cm)

Along lithium flow (Gnussitin, RNIS ) + 1.()
rransvcme to flow (Rcctimgul,lr) f Z,()

I.iihium Jet Ttigct

Avg. jet thickness (mm)
Fiow velocity (ntis)
Max. energy deposition (McV/mm)
Ilmk cummnt drnsi!y ( nA/cm2 )

Peak power dcnsiry (NIW/c-m3 )
Input lithium tempcmturc (0(3
Nlax. Ii[hium tcmpcrmurr (“[~)
Min. boiling m:lrfiin (00

Surfilcr eva~)l,llim (g/s)

~(),~

17.:!
4.6
15.4
0.7
z~(j

672
466
6.4 X10-5
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Figure Captions

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig, 5,

Fig. 6.

Fig. 7

Fig 8.

Fl!!, 9.

Reference D-Li neutron source: two 250-mA modules iind two [argets.

Lighdy-A ~wn modules imiicatc upgrw-ie path (fr(m Varwnis 2).

Schematic of tqe[ mu test zone for D-Li[hiunl source (from Varsarnis 2).

Neutron flux (wall-loading power) con[oum for two 250 rnA beams: relative target
orientmion 90° (from Varsamis 2).

Test volume vs. unuollided neutron wall-loading power as a function of total beam

curr::nt (from V:usamis 2).

Uncollided nelltron fl!,x as a furwuon of energy for severtil poin[s within rhe ICSIrcgic,l
(from Varsam:s 2).

Sclwmatic tJI Ixam-target inl:raction f(r t-HzO smirce (from Cic.rjacks +).

14-.McV cutoff rwutron source global neutron slwctrum, integr.mxi from 0° to 67 (from

(;ierjacks 4).

14-\leV cutol( neuwon source liculron flux contours (from Cicrjacks ~).

14-%feVcutoff vutron wjl]rce primary nculron energy ~pcctrti al ptlsitions indicald in

Fig 8 (from Cic.rjilcks 4).

Fig. 10. Spa]]almn rwulmn pmdlmion ~JrU.~s\.

f:ig 11. Neu[l\m yield in varioIIs [arget ma[crifils (from Fr~wr lo).

Fig. 12. Calcukrtcd neutron imgular distrihutiml frmm llM)hfcV protons on a depleted uranium

targe[ (from Rusw’11 i ~).

Fig. 13. Conccptutil (lcsign of [Iw IIowi[lg Ii(]uid Icml-bisrmlth [ilrgl~t prt)posr(l for high-pwcr

spnll;ltimr source (ft~ml Pcrl:lrdo 9).

Fig. I 4. Irrwfi;ition 7.rmcs p(rpcndiculilr to Ihc 13cmn ;lxis ftw tilrgl’1 ~L.olIw[I~ I~t I:ig. I 3 (frlml

Pcrlnrdo 9).

I:ig, I 5. Ncumm spmvri ;I[ ~ 75 cm lI(ml I;lrgcl fiIcc for lwo rmli;ll p(]sitilms. I.3 cm and 2.(J Cln
Kfrom Pcrl;mlo 9).
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