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Abstract

The 1-MW spalla[ion-neutron .sourccunder design study
at Los Alamos is driven by a linac-ccrnpmssor-ring
scheme that utilizes a ktrge portion of the existing Los
Alamos Meson Physics F&ility (LAMPF) Iinac, a.. well
as the facility infrastructure, The project is rcfcrrcd to as
the National Center for Ncuirnn Rcscmh (NCNR). A
secondphaseof the proposal till upgrade fhc driver
power to 5 MW. A description of the 1-MW ,schcrnc is
given in this paocr. In addition, the upgrade palh to the
substantial incrcasc of beam power required for fhc 5 MW
scenario is di.scus.sed.

1. Introduction

A proposal is being developed to modify LAMPF for U.SC

as a spalhilion-neutron source 1. The spallation source
would require a I MW average kmtm M the input driver,
with consideration being given for a future upgrade to S-
MW. The I-MW driver would require ~.hatthe LAMPF
fiicilhy consistcntfy and reliably proviltc 30 mA peak,
1,25 mA average current at800 McV, A Iargc portion of
the 1,AMPF accclcrntor turn rcmtiin intact, but the front
cnd oi’ fhc ttccclcratur would nocd rcplaccmcnt to be
suitirhlc for Ibis applicit[ion, ‘lIris pttpcr addrcs.scshc
issues associated with tic LAMPF Iiruw nnd RF
systrrns. (lhcr papers at this c(mfcr-mrccaddress ofhcr

parts [jf the spallittion s[mmc 1*2,

II, ‘ll}c 1,A Ml’i; A~~clcriit(,)r

‘I1lcexisting 1,AMPF iw~clcrat( (’OISIStS of dUUl

(’(~kr;~ll Wid((m injcctims(11+ WI(I I {“) with ;III ouIpuI

energy of 750 keV. Thc current is chopped at a 201.25
MHz rate and then is accelerated to 1(IO MeV in a 201.25
MHz Drift Tube Linac (DTL). A “ldc-coupted Iinac
structure, operating at 805 MHz, accclcratcs the barn m
the final energy of W)() McV. A line diagram of the
LAMPF acccleriwr is shown in Figure 1. Details cf the
LAMPF accelerator operation are listed in Table 1.

‘l’able 1
LAMPF Accelerator operating Parameters

Output Energy 800 McV
Macropulsc Rcp Ram 120 [{z
Pul.scWidth I ms
Micrqnk Rcp Rate 201.25 MHz

Production Capability:

Iavg during mtwmputse 17 mA, t{+
EIuty Factor 10%
Avg. Bcarn Power 1.4 MW

Expe[imcntid Opmtti[ms:
hsvg during rnwmpulse 21 mA

(usin~ 14 mA ~[+, ilfl(f 7 mA }i-j

The fwelinc design for the neutron sourw drlvcr
uomr)lctcly rct)hsccsthe Cockmft-WMon in icctors [UN!. . . .
Ihc 201 .2S M}!/, [Wt.,, ‘lIris section of [hc ~{(’1(’riltor hils

hccn the most unrcliithlc pnr! of the wcclcrator in Ihc
rmcnt pust. The ft05 Mllz, S(”1. would rcnusm csscn(ially
inuwt.

III, l.jllii~ I\)r tt~c Inkwsc Ncuttm S{)tm’c

‘Illc Ilnirl liw the pr[)lN)s4xlSIMlllilti(Wl MMlicr Wod(l usc n~

201.25 M}+? 805 Mt{z

Ez3{=~fl ‘dot’’’’p’”’’n”)sc’) –
Nsam to
[ xporlr~wnlnl AIO:I

() ,f~,M“V 1()(I MeV O(K) MoV



mucki of Lhccx]sling LAMPF accclcmtor as possible. IV’. 13eimI Macropulse Structure :ud Repetition
Refer [o Figure 2. The front cnd of [.AMPF would k. Rate
rcplaccd wl[h it 75 kcV H“ mjcclor, a 402.5 Mllz RFQ
and DTL m get Lhcbeam to 2[) McV, and a sc~on(i DTL The storage nng design for this neutron spalIation wurcc
at 805 hlli~ [O raise the energy to 100 McV. T?IC h~s a onc-t}mc Uiinsl[ hmc ot’67 I ns. In or{!cr m allow
r?xisung Scl. w(NJld rcmiun 10accclcratc tbc hc2m to 800” umc for kwkcr magnc[ ri.sc-lirnc, IiIC beam musl have a
McV for in.wnion into the st~ragc ringsl. TIc RFQ has nolch, so the beam time profile is 436 ns “on” ,md 2.35

a rclatlvcly high output energy (-7 McV), The D71 ns “oft”. In mkr M ohtam an average twain power of 1

struutums arc all standard Alvarc/ DT1. tanks. This fmnl MW, the avcrngc Mm smrcd in the rings must bc 1,25

end uws rcliJtivcly high gradicnls In order t~~fil inm the rnA (at 800 McV/). Assuming a W)% capture cfticlcncy m

cxis(ing LAMPF tunnel, The primary drawback LOlbc tie Iings, the hntic average output current must tw I ,39

u.scof high grddients is incrca.scdcopper Iosscs. ‘Tllc front mA. Assuming a rcp rate of 60 Hz and a macropul,sc

cnd hCmf(JrC operates al a Iowcr efficiency (bwn output Icngth of 1.2 ms, the average currcnl during the

power divided by RF power in) compared 10 an ideal macmpul.se must he 19.5 mA. Given the chopping ra!c

st.ructurc with unliml[cd mal estate. dc.scribuf above (65%), lhc ptmk currcnl during tfw “on”
time of the macropulsc is 30 mA.

402,5 MHz
402.5 MHz 805 MHz 805 MHi

Radio-Fraq.
Ouadrupol. Slda Couplod Unac (SCL) Benin to

(RFQ) Rings

;5 keV —7 Mev 20 MoV 100 MeV 800 MeV

Figure 2, I,lne I)l~ram of the Proposed N(’NI? Driver I,lnac,

‘Illc S(’1, c(msist,s of 44 IT)(XIUICS, CXI1 driven by a I ,25
MW klystnm. Very lIttlc ()( this ~wti(m oi”tbc
xcclcmIor WIII need Ii) hc cbngcd for (IJCt MW driver.
“l?wprimary ~h;ulgcs W(NIM LSOIIICin thl+ Iow-lcvrl
l(~~~~ck/flwiif(~wanl c[mtrrds,

Structure power, bcilrn fx)wm’, :md RI: l~)wcr
rcquwcrncnts for the RI:(), 1)’1’1.’s, iind S(”1. ilr~ shown In
“1’iibl~2. ‘l?I(hRI; gcncriltor SIN I’iw the ncw Sc(ti(ms IS

n(mllru~lly 1,25 MW l)i~s{’(1(m the cxisilng ( ;nwm{ ‘I’(’sI
At-(clcrator ((; ’I’A), 1,AMI));, and Ilillli\tlc’ MISSIIC I;arly

Wmmtrlg Sy’drru (I{ MI; WS) klyslrxm tc~’hm)h)gy. ‘l”wo-

kl ysmm m(xjlllah~rs hascd (m the ( ;’1’A tcchrlok~gy ~
WI)Ul(l bc IISC(I ((w iill rww klys~ony, SIIIiIll Rl:

gcncrnt(m ( !() kW or ICSS);ur rsrwlcd I{K mu[chmg
set’tl(m cav I[lc’s Iwlwrcn ltw RI;(J :Ird t irsl 1)’1’1,and
Iwlwccn the Iwo [) ’1”l,s, ‘Ilwsc amplllicr$ will cllbcr Iw
wdi(l WIIC (1[ the ~N)wcr is k)w) {w Irwntc [w l(ctrruk’ t~i!S!’(1

(ilvt[y ilrill)llli~ls ~II nlfm’ [IINII :1 f~w kW ISr:rmlc{!),

‘1’Jihlc 2

‘lllC Oulpl]l bciirn is shard bctwccn Iwo StoriigC rings 1,

(m opcrallng at 40 }iz ilnd onc tit 20 I 1/,. ‘1’his t)lltpul

IT{~UlrCS that the injector bc puh+d ilt il I L() f{~ ratl’, b\Jl
LhcRF in the occclcm(or citvitics is pulsed (ml~ ;It [hc
“syIK{yxitcd” ritic shown in I:igum 3, l?w RF thcrc[”[m’
IIIIJsI bc C;lp;lhic’of rCpr2Jtill~at il ] Z() 1{/. riiti’ tliJt

:lV1’rilgCS only 6f) piJl S4’S pCr S(Xond.

V, “]k! l, AMPf: S(’1,



is so much slovicr than the chopping ralc, Sirrcc the VI. Plans for Up~dde to 5 MW
bcarn chopping ~ttcm is repetitive and known, onc
could consider the U.SCof fcedtonvard and a Iargc amount The plans for upgrade 10 S MW arc very sketchy at Ibis
of RF overdrive to correct the beam chopping transients. point. The bmeline accelerator for the 5 MW .sourcchas
However lhc long gr-oupdckiy of the sm~turc pmcludcs an output energy of 1.6 GcV and a current Ievcl of 75
successful conuol. The RF cannot get from the drive mA. Ttrc pulw width and duty factor are unchanged. This
point to the strmxurc ends fast enough to react to he
ham .

Kcclcrator would almost certainly require funneling at rhc

Injector Pulees(120 Hz) Hlllllllllllllll
Rbrg 1 (20 Hz) I I I

Ring 2 (40 Hz)
I I 1111

RF Pukes (6o Hz Average, H I II 1111120Hz rater)

Figure 3. Distribution of pukes to the two rings for NCNR

Two items ciur amclimttc the hcarn Iomiing problcm duc
to a chnpped hcam. If tAc strucm.rc has enough worcxf
energy, there will IX a minimal drop in Ihc structure field
from the front to the rear of the pulse. Initial analysis of
this v:wiatiorr in fields with NCNR currents shows a
droop of 1.5% in onc moduic during the “on” time of’ the
bcxm. This is Wing invcstigittcd further to sec if the
hcam triinsport sysmm will camy ttw hcmn with this
mount of energy variation.

Anothcr ~)h]tion hci ng c(msdcrcd is to hrcak the
II NMIUI1’Sin half’, and dnvc each hull indcwdcntly. N(>t
all modules iur. liu~c, so this would only bC done on a
t’cw t~t lhc S(’1. modules. ‘I?rc RI: sys;cm w~mld still not
k (ii.$(cm)u~h [o respond UI [hc Chopping rate, hut the
dr[M)ppcr twlk w(NIld IN* CIII hy iI f~~t[)r of”4 (dr(n)p IS

pr[}IMwti(wrtilto N2, N ...numhcr of IcIIs).

low energy cnd (bctwccn the (WO DTL’s), The palh 10 1.()
GcV citn go IWO ways. In lhc first, an itftcrbumcr
(perhaps supcrconduct.ing) would bc added U) the cxisling
structure to raise the output energy from 800 McV u)
1600 McV. Ilris schcmc rmumcs th~t operiition at 1
MW has shown Lhccapability I(M SUCCCSSIUI ()~wriit]()n

with 2.5 [irncs more current. [n the second schcrnc, [hc
complete S(’L stnrcturc and fwrhaps sornc of the I Y1’1.
structures would he rcplaccd with a ncw struclurc
(perhaps supcrtmdclcting).

V1l.Rcfrmnccs

[ 1] A, Jason, ct al, “A INS Alilmos Iksign Study l~)r N
I tigh-f]owcr Spul ltitl(~n-Ncutn~n-Sotlrcc I)rivcr,” thcw
pnrcwdings.

141S. Ju,hIm, (’I d. “’lhr I AMAlwllos V Xl IIIIWXI
M[mhllm R 1; ( ‘{mtn~l Systcm,” lhcsc pnx .x.[lillgs


