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Thc c\us(nm n'v r( li mw un - shntun wu,hm e wz!cn! muns m clwlmn— o
E‘ . o

'prutunvz, mering, ma!,v it ummrt it to s ludy ﬂmw [IH:{'(“;SQ’: Mmh t:uu!el et‘h

—rari*i'se from hi;ghevmnrdc'r (:Efectx-;; A m(‘«iSlEH’mi nt of nmwem protnn pnidm«-v
;:‘*z.atlun in el'mth‘ eloctmu pmtun 5 :zxttvmn& wm:hl bc oV uk‘ncc fos a tsm phashm{
exolmnpe muplltucl«-, anu lhu pnl uk:‘:tmu st \{lﬂibh for pure hm-—phﬂ!mx i‘\*(‘

' change. : Thp x.:xtcx*fg;‘cmm i;ohx;vcn z.me~pnptan~u>"f;g:ha‘ng;c‘_tmil ‘\V(’i‘filh@t@f}"(.’ﬁ?ﬁ&%(}:V
: umpli_Ndus s 'ax;mctcd to he s;:nva'l}e:v than the one-photon-exchange c}ont‘r‘i}mtian v'

g by an m'd(‘-.r of &, but it may be enhancéd due to the péesen&re of pame r(’é(it;anc&
:Upt‘ocem | | | -
In elcctr'(,m—p;mt?m cl,:ustic :‘mmwring "emé_«]mm(m exchange leads to the
: Rosonbluth formu!a furc the di!fmcntml CPOsS s;m:tiony llighet‘*oﬁier eifeciﬂt
o which could show up as dcvhtlum fmm the Roaenhtuth form, hare‘ Bt ix*en o
observed so far .i . S
~ The interference hctwe(xﬁn !fw one-photon zu'nplttude and the rt’ét pf‘t.tt‘of‘
- some two photon amplitudes cun be ohtained hy -amparmg eleumn«prufm a:ki
posnmn-pmtan elastic seut:m'mgv . These mexsuret ne‘nt% (aﬂ(' J“‘h’liﬂ;‘ fur
‘l‘.itll'lli\’(' lussm ) lmw- shown no e idence nf two- iﬁmtnn et’h fts, to an ACTCUFRCY
of :tlx)llt the order o, up to fmu‘-mnm(jntmn Crins f{*t‘ﬁ: squ.;re-d of &, L! qht‘\'z 'j(
7 In(urmatir_m'r(xlating to the f}i‘liﬁi?}iﬁ?fél,l;"’* rt of 8 different (‘thlﬁﬁ!ﬁﬁ of :w}
7 phh[.anéox,;:h:mgc znrxplitudm cap boe measured I pvrfémning a pﬁ&hﬁ?:k&i(m '(»xptgrf-vv}'-
mé’nt. Two E%imis of expvrimm:fs: are [m;“s.‘;ihfe% One ean m&*'hure the pﬂmr;mhnn
of the ree niliny nu('lcnn in the ¢ i e seatter fng of unpok nrin:d (\Emétemg l‘rgsm
» dn unpohrl/etl pmlun t«zrr&t xltﬂtmi\ vh {1s m t!.vpu‘&eﬁi exp(‘lstm-nl) mwc.m

: mmbuu- the asymmetry, A, fnfhe- ‘sedﬂm mgufp!vcﬁzmm ﬁmmumlanizutpm%m{&r@ﬂ




¥ denule the rcmsq seet iom on h)drogcu pol’ll;ll.(,d 1;;11'.1llcl and mrm-_‘ -
{fjfsag'ailc'l to !hc nmmnl (n} to the clcvtmn set ltterhu' plune. T hc qunntity 3 is
t!xe asymme?try in lhe r zw Luunts f;‘om the pok.uwcd tmgct. tmd the factors: PT:.;
""'liF allow fur the tm‘g,ot pmton pohmzntmn and the feac tion of hydmgcn counts

1;': '_:preant in the dat.a, respecthels-v We dehno A, as:

@

whé re pm and Doyt 8¢ the moments uE !h(‘ mntml .utd hml elcctron, rcspectwcly.

The asymmetry, A, s related to e pohru'ltlon P, lf onl) one photon is

mcha.ng,cd thén A1 =0 beeause he unilw:ty 'md current conservation vombmo

' o pmhm;i any polarization of the recoil proton, or, equw:ulcntly. any depuldoncc '

} e! the c:‘os::»j se‘cticm on the initial pmton spin dl;‘eution,ﬁ if T-invm'lance hulds,
g f!»t‘imi A =¥ o all orders in the electromagnetic intcractibn. Fou valiws 'o'["}’ have
) 'ki‘ﬂ rt'}mlg‘m&? 'éw;‘ the -fuuzwmunmnxlum‘t:'ansful‘";‘:in;’e h‘bm 0,3 to 0.3'((}0\"/’0)2.
asnd are cons Nent with P =0, Several theoreucul attempts«,8 lm‘\"e been made 7(0

estimate ﬂ’iﬁ' order of xmgmtude ni the polaviz dhon due to the two-photon termb.

mi the. pmd;cliuns tend (o _be loss thzm 1,

irse‘fdem electron beams of 15 ;uxei I8 GeV frum tlw Stanford Linear A’(‘cule ator

-’,i.f‘ﬁew £ueubed onto 3 pu%&;xtvd but&hﬁik um,ot. T he e!cctruns whxch clnatically

' mttm*ed {mm me iaxgct WOEe mume ntum bch’ﬁ‘l(‘d using the 20 (.e\'/c mm,nctxc B

Ls;»wfmnw!e r de!vctul in & ten-se umll\muu cuuntcr qulubeum. For uno
m&mwrzmm mg ﬂf the &g'ﬂth‘mne%i‘t‘. t}w hm!u::cu;w mvm‘ml [t misxing,*nmb&

mng;s of a;:-;;mmma:el; ; :ﬂo Me&’ ﬁ}mt ihe el.v»(i(, elcctwu-pru(on s¢ 1t‘terlng ‘




DC'!J(. 1ch hodoscopc oountcr bubtcnded ;l}JOll' 60 I\’ILV in mlssmg mass. » The
Glﬂu“b dam were tlken from @ sum of thc thru, mlssmgﬂnuss bins. \vhloh (,cntercd
‘m'ound thc lnncmahc for elastic Llcctron pLoton dettCl‘lﬂg Somg m_msl were B

‘mmlo with the elastic peak positioned‘nezw one side of the hodoscdpc,— While Othcrs S

‘wer(, made with thc clasmc pcznk (,ontc,rul on (hc hodoscope. Eléotrbns wér dc— R
tccted by obocrvmg the pulbc hexght in a LoLul (Lbborptxon lczld scmtlllator sho\vor

countm‘ An upper limmit of 0. d‘/u an bc, pla(‘cd upon the plon contummatmn in thc

data, The cxpcvmwntdl dot,ul.s and method o[ rmalysis of !lns measurcment wero] -

: 9
,thc Sum( as thosc gwon m tho prccodmb ,CLLu. Th(, ])lOLOd\lIC for rlata tahmg

jmvolvcd L‘cvm‘.smg Lhc ,;Lgn of the Lar sofl polaru,dtlon once evcry tlnec mmutes

dnd rccordmgr Lhe numbm of counts pu‘ um( beam currcnt monitor As th(, opm ERSRe e

’ L'cvmj‘sal wag (.{[Lc-t(,d hy '11);)lymg onlv a small chfmbe in thc iLequomy of the

microw: wc power to the (fn[,(,t wal» nll oLhcr <‘0n(htxons zernammg [mul .Jys—‘ "'

u,nmtlc errors L(,n(lcd Lo zancel In lxll, about 15 mllhon cvents_wer obta{nod

- in Lhc chstlc re ;rxon. As seen in ]« q, (]) the measured asymmetry 6 s, dxluted

'fby the target polaru”mon (1 was about O 20) and the fI. ’lLthll of count ;due to

T
'_ hydrogcn in the tu‘gct (”1‘ was ’Lbout () ) Bec*mse of thlb chluuon, a 0 04,0

‘ ‘lSymm(’tLy m mw count (€ ) bocomc 1 1% dsymm(,try m A

30! rrors can dL‘ 50 hom' (1) aclc of l\nowlul 5e. of the L'n'gret polu‘ '/,dtxon, (2)

L unc crt unLy in the dctcxmnmhonof Lhc, hy(uogon tmct:on (3 momtormg cm'ov

"’(4) st*xtmtlcal or L()L in tlw toml (,OUIllb, ,:,md (.)) othc,r ;,y::tcmqtm efﬁect

Th(, measuromcnt of thc ttugo polnrudtmn employcd stmdardNI\IR tec

' .s to belicvo that thc pola

N U 11
; mquos. Reccnt 1mplovgm(=ntb ‘

: 'l\nown to thhm r% (=4



Thé: hydrogen fraction, H,, was determined as a function of missing mass

Data were. taJcen at the kioomatlcs correspondmg to ébit_x_oelcctron-‘*‘
oton‘scuttormg usmg butzmol arbon ‘and polyethylcne ((,Hz) targeib. L

A pure hydrogen spectrum was obtamed from a Cllz

and’the butanol spectrum was. fitted by a lmear combmatxon of tlus

C subtraotnon, _

_hyd,rogen spcctmm and tho c u‘bon ql)octrum. 'I‘ho pronuncnco of the
elastto poak from hydrogen: xmpl ovccl the accuracy of the fit to tho

_ butanol_ s_pectrum.

:'_IVZ'.-Speotra \Qere taken at all l\mematl(, comhtlons both elasti¢ and m-:’ 7
vi';i‘v-fxelfxstxc, usmg C and CIIZ argets. " A second CH C subtractxon
L'_.’fwaq effected and the ratio of carbon scattermg to hydrogen scat— ‘.

' ‘.'":ifiterxn,, for CH was calculated for each missing-mass bm. . 1~ mally,
o th1s 1atxo wis normallzed to the but‘mol target using the flttmg
f;pdr'uneters obtamed in step (1.

.The qudntxty HF was thus dctcrmmed‘to about 20% of 1:ts vﬁluo. - Hov)e;)e'r )

ssince: H' 15 a- normahzmg fdctor, \ts error doe% not souously affect the results. -

current monitors; wlnch wcre used m the e}\pemmcnt These asymmctmes

monitor érrot thercforc 3 <, an be negloctcd I‘rom thc btudy of "test" asymmetryij. )
les'(sce Refy O for thc dctmls) we bellevo that our systematlc errors are
small; and that the uncertamty in. the moasux omcnt can bo an'ebonl.ed by thc

errors calculat -roﬁm;countlng .,st_rz_ttxsuc s e




' The fnml 'Isymmctry Vi Lluc" '1t thrw Vi nlu cs of 1our momcntum transfer

f;.ﬂsmmrcd (q ) 'm, ‘%hown in L‘flblc I, whovv the nrvorb in A are caloulatccl fmm

»f:_countmljr st‘thshcs only, Wthll 'uc belwvcd to be closo to: thc total erwz 5.
jT-thm tlm measm omont cr roru, thc~v 1luc.s are conmstent w1th A--O Thesc
: S 7" _
: L‘osults are comp'uocl \vxth flm prcvxou mcnsurcmcnts of P in- ng

L'L‘om thc re hults of tlns X pOJ nnr'nt 'md from thc meas uremtntb of Mar o

4
et :Ll. 5 oon tho re (11 part oi two- photon oxchang , onc can conclude that th(,

5 }nghcr ovdor contr:buhons to ('l'lstu‘ elcchon pxoton &.c‘ttterlng hq\/e bwn found-,- e

g ) 1,8 -
t() 110 bc‘twocn 0 'm(l ()Ld(,L (v, in 1g;1:com(.\.‘nt with (.hc Lhcorchc - ct (mmlu:. T

We wmh Lo tlhmlc John Jaros Petcx Robx mh and Stc)hen Slmnnon f01 as«m -
tance during _the d:ltfi t,:ll{ingu, Wc u (, m(ic'btcd to thc m’cele.mtor;c';'c;\vs Fan‘df
Spcc:trometer 10111Ly (;L‘oup t‘ox" huv %upporf durmg thcse me‘(‘ i'i"émiénté.?ﬂ We

'th(mk Proft,.ssor Y. S, T sm 'zmdM;.‘.'R Cahn for thcorutwﬂ (hscussxonb. :
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Asymmetry values, Ay for the elastlc scattermg of electrons from a pola.nzed
‘proton.target.. The errors have been: calculated from countmg statlstlcs whlch-
‘we believe represent the total errors. S : L

»-‘«-?Inc1dent Electron e | :Four-inomentum ) _Number Hydrogenf, H : _Asytnmetty‘ o

‘electron .' ‘_ s Scattermg . “transfer squared @~ of elastic’ - fractlonv-** U e

B angle’ S . . evemts . L : T
(deg)‘ o (Gev/ed o (x108 ¢ H, SAT

©2.37 038 L8 ©  0.20 -0.004%0.014

0.8 L5 < 0,21 -0,003:0.018




FIGURE c,Apuc)Ns

"",'_"I‘hc mcamu'od spcotuum for smttovmg 15 QcV cl('ctron& (at z. 37 1(1b) from o
;fthc. pol.wmcd bu('mol Lu‘get and a mlcul Ltod ;p(.(,trum fov 'zlitcz‘lrug vf;jom'_»_
' '.:fth(. pux(‘ hyd).‘ogon in tho ‘ugc (=i I f( buumol spec,trum)

: Iho uqymmctvy moasuremcnts for LIJSU(, olcctron proton scattcrmg Lu*e

shown vers u.s fouv—momonwm tr ior sqnarod Thl.‘: expcrimont meqsurcd o

the u;‘aymmetry 10r seattering cl(m(mnn from a polcm/‘ed proton tn‘get ’I‘he RN

v oth(‘l' leucs (Rcf 7) wcrc ft‘mn mmly/,mg the pol'u'u,atlon ()f th(* pz‘otons '
: recoiling ll‘OIll an unpolavu,c'd pmton Lngct W(. havc c}nmged tho sig‘n of
- the latter dﬂt’l to be consxstent \Vlth the defimtxon of n gwen in Dq (2)

this paper.
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