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Comprehensive Beam Jitter Study for the Commissioning

of the Intermediate Matching Section and Drift Tube Linw at

Ground Test Accelerator*

D. S. Barr, J. D, Gilpatrick,
Los Aliunos National Laboratory

MS 11808, Los AhuTTos,NM 87545

An cxpcrirncnt on the Ground Test Accclcrator (GTA) for
the Ncutriil Particle lkarn (NPB) tit Los Alamos commission
the intcrmcdiatc m~tching .scction (IMS) and a single 3.2-McV
drift lLAbcIinac (DI’L). A diagnostic platfol,~, or D-plate was
used at :hc output of the DTL in order to rncasum various beam
parirrnctcrs. The D-plaLc and other diagnostic dcviccs lociItcd
in [hc IMS, provided mcasur’crncnt of the hori~,onta] and
vertical beam position, current, energy, and output phase.
Thcsc instrumcnLs ‘Wrc installed 10 perform a complete beam
jilter and ysis bwscd on I.hc current bctirn line confrgumt ion 10
better undcrstarrd [IIC cmrscs of any jitter sources as WCII as m
prcparw for the initial design of future feedback ct~ntrol
sys[cms. The study explored iii’ types of jitter for various
bcirmlirw configurations. Both intcrpalsc jitter (jit:cr from
pulse to prrlsc) and intrapulsc jitter Qi[tcr within each
mficropul.sc) were investigated. Spcrmd and sm[isticul time
anidysCs WCrClL$Cd SpCCt.rXdilIlillySiS wiis CMph)y(!(l 10 gai,l :111
understanding of lhc spectral contributions ()! various Jitter
sources to dctcrminc the dcgrcc of correction possible.
StN.islicLd time iln;liySiS gave J good ovcrirll rcprcscntirtio[l of
the jitter mallnitudc illl(! allowed clrsy comparison of jitter for
diffcrcn[ bcwnlinc configurii(ions, its wcil ilS an (xisy nwlh(xi
for dctcnnining consistent pmhlcms.
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obtained by comparing the phiusc of tic DTL electric frclds 10
the phase of the MBP #4 signal. Both the MBPs and the
toroids produce mcasurcmcnts of the bcitm current. The Mf3P
current mcasurcmcnts (rcfcrrcd to os intensity) produces an
outpul proportional to the pc~k bunch current at tiny given
point in time. The loroi(f measures the average beam currcnl
intcgmtcxi over time. Note that the dau prc.scntcd here are just
a subset of the total data taken,

11. MEASUREMENT DESCRIPTION

Intrapulsc data, which irrc composed of multiple dirts
poirms taken within a tingle mticropulsc were taken. lJsing i] 4-
chorrncl, 12-bit digitizer, we were able to take data tit 5
mcgwamples per second. A 2,0-MIIz analog filter was used
on the input of ~hc digitizer to rcmrwc any aliascd frequency
spectra. Uach macropulsc was roughly 300” vscc long, and
(hcrcforc 1500” Ix)in[s pcr macropulsc were taken, Wc
collcctcd 25 consecutive rnircropulscs on each of the four
digitizer chunncls for many different irccclcritlor
configurations. Vtirioas combimrtions of bcarn position,
currcnl, energy, and DTL output phase were taken
synuhronousl y. Data prcscntcd were mkcn with itll cavilics ilnd
dcviccs operating in-tirnc (the RFQ, both [MS cwitics, itnd the
DT1 ,), ilnd with the steering quwts set [() thclr nom inai design
VillUCS.
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A hricl” description of [tic i~l@thn] used to produce the
pr)wcr spcctronl I)lo[s is given hck)w:

1)

2)
3)
4)
5)
())
‘1)
x)
())

10)

II)
l’?)



IV. DATA ANALYSIS

F’igurcs 1-6 show the rrns t!mwmhic :ivcriiges of [hc p)wcr
spectrum of 25 consecutive mxropulses for the m[r;ipulw
dala. Table I IISLSeach of tic mcasurcmcnts tilong with lhc
avcmgc mum wrd sumdirrd dCVla[lOn for Lhc 25 C(H1.W’LuLivc
mticropu]ses. The mean is lhc CnsCMblC avcrugc 01 Lirllc
averages for each macropulsc. The standard deviallon is [hc

,squarc row of Lhc cnscmhlc average O( (hc l]mc-vwi~ince of’
each macropulsc [21. 131.The nwan and s~mt~:lr~idcvi:ill~)n Of
each intcrprdsc dau .sctis also given tn T:Ihlc 1,

V. RESULTS AND CONCI.(JSIONS

In most O( Lhc position mctisurcmcnls there LS an
inLcrcsLi,]g clump 0( frequency spcclra localcd tiroumi 1.95
Ml{x, These spectra show up in the mlcrosLrip lllLCnslty
mcasurcmcnL, hu( not in any of the olhcrs. [] L’L’ULJSL! [he

microstrip intensity mcasurcmcn[s arc dcpcmlcnt ~m twain
posilion and the loroicl mcasurcrn~mnl.sarc nix, iL~’atl Iw lrlltirrcd
Wal tiis is a turn posilion phcrumwnon.

There is a fairly clc.ar pwrk iILutMwL().9S k’111~in all of lhc
position and Currcn[ mcasulcmcn[s cxccpt It,c liisL hm)id (ru)[
shown), Bcc;msc this is tic (rely dcv Ic’r prc~’c’dinglhc f?ll), II
cun lx inferred LhaLthis peak is (’uuscd hy Ihc RI;Q. ‘1’here IS
m in[crcsLing peak M ().55 M[ {z, whiL’h IS s(’(’n In plots of”lhc
Km)id, [hc cl&gy, and the ph:isc

NOLCthe kqc dc~rcc t~l lt)w-frlxlul.ncy nlovcrllcnl in rn(}<[
[)1 (}IC ptots. IXxrh[lcss stmlc t)l”this IS lc;~kagc frt)rtl [hc (Ic
component, hut rnosl of it is real bc’lrrl }illcr. II t’ai) hc seen
lha[ tic in[rai>ulsc energy :md ph;l.m.]Iltcr arc SHlilll, lyl)i~’;llly
().()48% AW/W ilfld 0.23 dcgrccs Irl ph:Isc. Thc mlr:ipulsc
currcnl Iitk’r was rnc:lsurc(l LypItally LitICSSlhaII I %.
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Figure 2. Averaged Power Six43rum
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Figure 5- Avcra@ Power SpcCUWm Figure 6- Avcmgcd Power Spectrum
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