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Introduut i.m———.

The Wcapms Nril:riw, Rescurch I-cility. nm

●pproa,-hlnl: ol,rr~ti{mal statl!>, is J pI115L.d nt,utron
ticm-of-$lil:ht f.lcility utilizin~: t~lir5t* of :111] WV
protons from the L:WPi’ lir, ac. IIM, :Irntons S1rihc ~
hciivy SWLW1 t;lr~et UIWJ !Iruduct. a I:r{,.,d uncrgy spL,c-
trum of n.. uircmsrid sp:lll:l:iorl r:a,. tiunsm rll,..:l! ]y
the width or til., proton PIIISC, ..hollld npproach :. LItil La
fonclion in order to ~chitwz KVILI I!riJtrcn ~Iicr,g~

resolution. l’r~cti<ylly, Lhc shortrst pulsL, L)::IT can
Or cnq}loyL,J in Lh{i fuci]ity is that proJu.xd !Iy a
singlr LAWF micrnpul~c, which, at design currrnt,
cmtn!m ap~ruxirmtcly S x 10C pmtcns. Wit!l thr
●ddit ion of s storag~. ring cap:Il~lc of accumul~?ill~
smny micrupulscs, this ~!rtcnsity cun br incrcasrd, as
CaII the rcpct’. rion r:ltc. Wrrovwr, hy storinq an
tmbunchrd hcamt a low r~pctitim rJI,:, wry intrnsc
proton burSL C:III nc grnrltiLL-d. This lflttc: rink’ of

tmogr XIIOMS ncuLron rime-of-flight SLlldiCS usin~
large neutron tnrgcts, for whic!l pLI!SLI len~ths nf the
onlrr of scvcr:i! hundrc(; n:lnnsucunds mrc suitubic.
The prirrmry goals cf !hc ring rl’lk:r:c,l oI: here ;Irc:
(i) to ir.cmmr the intensity of the bur~t to 10]’
prolons whilr retaininx a ~hort pulse l.~ngth:
(ii) to illcruirsc the rrpvtl.lu;l r;ltr of the h,lrsts hy
● least II fac:or of six; UIIJ, (iii) tn store as mmny
particle% as possitr!c, wnlfomnly distrilrutcd mourId
thu ring.

Oprratiorrnl ~hn~icturlstic~

In the medc ofoprrutlon in which short pIIlscs
are accumulritcd ior tin,c of-ilitht USC. the ring will
be fillrd 120 tlmrs prr svcorwl nnd wiil cssrnti~lly
superpose [in six dimrnsionul ph:isc ~pncc, e~tloying
charge cxchiwtgc (strirping) injrct~on] 700 L\Kt’F
micropulsfl.’t~ The LiWt’F 11- pulse struc”urc will bc
mdificd for rinl~ injection purposrs so that micro-
pulsrs will hc sl,paratcbl tIy WI ns Instead of the
u51K1 S ns (durin~ that portion of the l.Mtt’F pulse
foruhlch the ring i~ not being filled, l.c., .t-tO US
out of S00 us. Lhc pulse %tructurr will bc unct.angctl).
Since the eirculntlon tlmr o! thr ring is 300 ns, it
will contain six circulating bunches, cuch of which
wi’11 be sc.>arat~ly cxtmctcd during the 7.S ms
bctwern fll!ing prriods. Thu.4 the pulse rcpctitiorr
frmquency of thr flcility will hr increased hy n
factor of six, while thr pulse lntcnsitywlll DC
increased by a factor of 200.

In the hiEh c~rrent mdc JfopcrationB it is
●xpected thmt the ring will hr filled (nRain e~lcy-
ing charge ●xchant,o Injection) with one or mre full
lANPF mlcropuIses (5 x 10” protrrns/macropulsc).
Each macropulsc rrqujrcs that the beam emittance bc
greater than l.~h n x 10-’ m-wl to contain this
current. The repctit!on rate for this rmdc is
limited by the existing shield ut the hXR target
uh~ch permi:s 1-2% of LABPF design intensity to be
used.
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The ‘Design

?’hc rlnp !attice was chosen to have a >eparatcd
functiori fUr Lunr f]UXIIIi]it)’ nnd sinplicity of ccn-
st~Jctiol:. In ordur to avoid the ncjytive vzss ir+:a-
bility fo; ~lic hi~h current :FJIJC it was .Iccidcd Lo
opcmtc the ring below tlunsitiofi; the particle “{ i!
1.85, so a design tr,msition ganm of apfirnairr~’ui..’ ~
kas chosen. This fi~ute In tur:l indicates thst a
nowlnal rndial :IIne, .Jx, of 2.2S would bc dcsirahle.

The circumfrrcncc of the rinE M“IS chosen to be
com,:atiblr with n nuximum pulse length gcncratcd }.;
sin~!le turn extraction r)f approximately 25:, ns. A
nUIdJCr Of struig!lL Scctior?s n~;WO~riatC tO ifijC(LiXI,
extrartiun, and hc:ln manipulation. including the
passibilit~ Of fu.llru dL”WIOil%CnL Of a SCCL?ii~ @~tr.,J-
tion section were 5ccmc*J rcqu]rcd. iiith a tune OS
2.25 and a betatrorl i,hasc adwancc of approximately
rr/2 prr pcrioti to r.inir,i:c the hctatron fur.ctir.ns, un
●ight-sikxl figuru scumed indica?cd. An octagonnl
lattice was in fa:t chosurt to allow placin~ the
injection and cxtr:ictlm fur.ctim= in separate S:r::}::it

section. ~lthin the cnnstrnint that the ring ❑ust %
suppllrJ from imLI rl.turn particlrs to the h\R bc:t:.
line. Figure I shohs thu componrnt Ia!out of t!.ur:h~
l~ttic:, while Tnblu I surrmnri:cs the Iattlcc ~arii-
m-tcrs and Tnblc !1 Lhc rin~ opcr~tin~ churacteriscids.
Figure 2 is a plot of the square rout of the rnJiai
●rd vcrticril brtatron furic?ions as well as the off
-mcntum function n S Ar/(Lp/p].

Hg. 1. Plan Viw of the Ring
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Injection is arcoIT,p I ished thrcugh a set of pulsed
mogncts which brin~: the circulating protcn bc~m ~nd
the incomirts 1[- beam into spati~l coincidence at the
locotirm of thr stripptr foil. The mmRnets arc pU15C11
in crder to incrcasc fol! ]ifctimc ~nd to control
emittancc growth effects JUL, to sc~:trring in the
foil,’ A cnlculatiGn of the spats charl!r limit for
the tnmchcd modu of opcr:itioa fur the Eivcn l~tticc
shows that the (t:nnormoli:cd) cmitrtince of the stored
bcnm must Iv? greater than 0.S n x 111-5 m-rad (both
planes); since the emi.ttancc of the LAIIIPF Iinac is
approximately 0.1 Tr x 10-s m-rrid, the cmittnncc must
be dcgratlcd by injecting off the equilibrium orbit.

The rf ~ygtem to maintl!n the hunch lcn~th of the
accumulated mieropul+cs must provide snmrwhrst Iargcr
buckets than those in the LAMI’F accrlcrator, Guc to
the fact that the micrrzpulscs spread in length in the
beam transpr.rt +ystcm. For a LW1’I’ &p/p of U.002
(Fh’1111), a 450 !iV, 6U5.7S Ml: rfbu:lching system will

maintain a 1 ns !zunch.k Tinis rf voltage may be
applied in one cr more of the straight sccticzns.
Additional rf may be required for slnchrotron fre-
quency splitting,’ or for bunching on the first

ha-nit to mlnirnlzc spill during single turn
●xtinction.

The bunches are separately extructcd try a set ot
fast kicker magnets of the parallel plate trirnsmlsslon
line type, These klckcrs must perform their function
within 100 ns (twice the tine hctwcwt bunches) anu

with a 720 H= rcpctltion rare. lhes~ I arametcrs

represent the st~lte of the :Irt; further lmprovcmcnts
would cnhancc thr cnp~bilitlcs or’ the Will facility us

a pulsed neutron source. The kickers give art overall
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Fig. 2. Beta ?unctionr and Off-lhrncntwz Orbit

kick of 6 nrad; the brain then rcccivus a furcb.er
kick from the dcfocusin~! quadrulwlc m:l~!ncL. Upon
lcavin~ the follnwi,lg fo:uslnl! qu;ldr[lpoic, the barn

is hc~dcd townrd the cql.ilibrlllm orbit but is jntcr-
cepted by *.hc cxtractiorl septum ma~nct. Figure 3
shows thr tlctails of ihe extraction orbit.

Crilculaticn.q

A summrr study which used a rcfercncc lztticc
similar to thirt reported on !~crc was held in Los
ilams L:I Aug~st, 197(1. l%c rf bunching rcquirctints
were exam;nml, the extraction $ystcm was studied, :~nd
vari:lus instability growth times were c::lculatcd. So
serious >hstaclc to successful operation cf the ring
was discavcrcd. fic rcqulrs of the sun:vr stwly are
sumarizcd iII the rc,por:. cited in Ref. 4.
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FIB. 3. Extraction Orbit Details
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