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Several fiuon and eleetron seattering experiments at CERN 1lnd 

SLAC have investigated the effeet that a nueleon embedded in a nueleus 

has a quark strueture different from that of a free nucleon. In 

deep inelastie aca t t er í ng, fihí s "EMÇ e'f'f'e c t " ia e t ud í ed by c ompar í ng 

the nueleon strueture funetion F~(x) measured on a Jwavy target of 

mass A to the deuterium strueture funetion Fl~2 (x), where x ÍfJ the 

Bjorken sealing variable. While alI experimento agrac on the pattern 

of the nuclear efí'ec t in the valence quark region x> 0.3, nameLy- a . 

s9ftening of the structure funetion when meaoured on a heavy target, 

the experimental situation in the low x region is controversial. 

The EMC in their original rneas~rement /1/ oboerved tne ratio 

F~e(x)/F~2(x) to iner~ase lineary towards small ~. On the eontrary, 

the SLAC E139 experimcnt/2/ whieh studied the efí'ect for a variety 01' 

nuelei found no sir;nifico.nt effeet in the region of small x <0.3, 

indépendent of the target masa , An earlier SLAC experiment/3/ a t 

small four-rnomentum transfers Q2~ 1 GeV2 had observed an, enhancement 

around x~0.15 anã a tu rnove r at very omall x:::.!0.05. 

In o. prcvious papel' /4/ we have prRsentcd data on the structurc 

funetion ratios F~ (x)/F~2(x) for nitrogen (A = 14) and iron (A = 56). 

The N2 dato. eovered the range O.08~ x ~O. 70 an d exhi ti ted no signifi

eant enhaneement at small x in agreement with the SLAC E139 data. The 

Fc data extended over the range 0.2~ x~0.70 only and allowed no 

conelusion on the behaviour oI' the eff'eet at low x , Here, we report 

on preliminary data from a complementary experiment with deuteritml 

and iron targets whie~ was speeifieally designed to study the ratio 

F~e(X)/F~2(x) in this kinematie domnin with good statistieal and 

systematie aeeuracy. 

The experiment was performed at the CERN SPS muon beam with a 

high luminosity speetrometer whieh is deseribed in detail elseWher~! 

.VI\:Ãrielm~t\ 1iHcnrryT' 
ueifBWK acc ,'~.llolau.1 

&MSJU101"EKA. _. 

I 



A schematic view of the experimeni:cJ.lset-up i8 shown in Fig.1. 

heIoQonal mc so.c h'QQer ~eqm@lll.,d lrlQger 
ChOl1'bels cocetees (Bplanes) counlets (16 planes) 

I \hDd~/::;~::t""'"'"''''''' ~ t I 'M:JlftitJ' ,,""m,r1OSCOIO'
 
~: -~ ::L \ íijllJ: .,:1 n: : , , :t ['H,'l' E?.'
=-r Il] : I :: I j' f : f(J I; II u, 

r.t.rg.t ~M' 5M4 5M!I SM6 SM7 

-----.-------. +-. - -- GOm. ------_.•_. 

Fig.1. Schematic view of the apparatus. 

The' apparatus consists of a 40 m long,magnetized iron toroid which 

i8 subdivided into 8 modules and instrumented with scintillation 

trigger counters and multiwire proportional chambers. The central 

bores of the first six modules conta.in target vessels ("internal" 

targets) filled with liquid deuterium. Two external targets in front 

of the magnet, followed by a set of ~mpc w1th three-coordinate read

out, extend the acceptance of the spectrometer to small angles, i.e. 

to smaller Q2 and x than are nceessible with the internaI targets. 

For a part of the data-talcing, t he first of the external targets was 

replaeed by a 45 em long iron target. The data were reeorded with a 

beam of.200 GeV positive fiuons and average intensity of 2.107J"/sec. 

The total beam flux was 17.1-1011 for the "a11 D2" and 6.0'1011 

for the ~Fe/D2" target configurations. The D2 targets were filled 

during the first half of the iron data taking only. The deuterium 

data taken simultaneously with the iron data are not included in the 

present analysis_ 

The extraction of structure flmctions from the experimental da

ta i8 very similar to the one described in ~efs./4,6/. Due.to the 

vertex resolution of the spectrometer, the iron sample is contamina

ted by events from the neighbouring D2 target. This background was 

determ~ed both by a Monte Carlo study of the vertex resol'ution and 

by a direct eomparison of the iron samples taken with and without D2 

2 

in the seconc1 target. Vlith both methods wa find a contamination of 

1.3% for which the data are co r-r-e c t e d , A backgro und I'r-om t ar-ge t wa I I 

interactions which amoun t s to 0.7% for t he ex t er-na.I arid 2.5% for the 

internal targets 1s subtracted from the n2 data. 'I'he experimental 

distributions are converted to deep inelantjr; crOS8 Fiectjons, corrcc

ting for acceptance and resolution of the spectrometer by a detailed 

Monte Carlo simulntion of t~e experimento To evaluate the structure 

functions Pi:;<, Q2) vva ae sume a oon s t an t va Iue fi = ô L/ 6T== O. Although 

this approxf.ma t í on I e Lnade quatr in the region of sma Ll x, it does 

no t af'f'e c t the ]'2 r a t í.o , The deuterlum ot.r-uc t.ure function .i s compu t e d 

separately for evente from internaJ. and externnl tart:etc for which 

the acceptance of the apectrometer is very different. In the kinema

tical region of overlap~ the structurc:functions are in agreement 

within statistical errors and we combine them for the subsequont ana

Ly s í.a , 'l'he iron data are co r-r-ec t ed to r t he non-j GO:Jcaln.ri ty of 56Fe 

as sumí.ng a neutron/proton structurc f'unc t i.on ratio F~/F~ == 1 - O:75·x. 

No corrections are applied for the Pe rrní mot on of nucleons 'insideí 

the nucleu8. The results presented here are based on 2.3.105 rccon

structed events originating from the Fe and 3.8.105 avente from the 

D2 targcts. 

The Bourccs of systematic errora in the F2 rutio are largely the 

f3mne 0.8 jn ou~ earlier experiment/4~ Thcy are muinly due to the reGO-, 

lution 01' t he s pec t r-ome t cr , srna l I un ce r-t.a l n t Les on cner[';y lOGO and 

multipJe scnttering in th~ differcnt t~rget materiaIs, hadronic shower 

feod-throue;ll, and the reproducibility of the spectrometer magnetic 

field settings. An additional uncertainty not present in our previ

ous data a r.l s e s from the fact that the a pec t.r-ome t er ac c e p t anc e for 

eventG from the externaI targets decreuscs nlong the beam direction 

and is therefore different for the two target materials. Errors on 

the ac cep t an c e correction due ia this effect we:recalculated by varying 

slightly the vertex resolution in the MQnte Carlo simulation of the 
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BeHBeHyTH A.C. H AP· 
HoBbie pegynbTaTbi no HAePHbiM 3<P<l>eKTaM 
B rny60KOHeynpyrOM paCCeHHHH MIDOHOB Ha MHWeHHX 
H3 AeifTepHH H ~enega 

El-86-591 

IlpHBOAHTCH HOBbie pegynbTaTbi H3MepeHHH OTKnOHeHHH CTPYKTYp
HbiX tPYHKIJ;Hfi F2 (x,Q 2) B 3KcnepHMeHTe no rny6oKoHeynpyroMy pac
ceHHHID MIDOHOB Ha AeifTepHeBOH H ~ene3HOH MHIDeHHX npH 6onhiDHX 
3Hat.IeHHHX Q2 • OTHomeHHe F[ 8 (x) /F f2 (x) H3MepeHo B KHHeMaTHt.Iec
KOH o6naCTH 0,06 :S: x :S: 0,70, 14 f3B 2 s_Q 2 S.70 fgB 2 • IIonyt.IeH
Hbie pegynhTaTbi xopomo cornacyiDTCH c npe~HHMH H3MepeHHHMH B o6-
n.acTH 3Hat.IeHHH X > 0, 3, B o6naCTH 3Hat.IeHHH HH~e X = 0, 20 H3Me
peHHoe OTHorueHHe CTpyKTYPHbiX tPYHKIJ;HH Bblllie eAHHHIJ;bi npHMepHO 

Ha 5%. 

IlpenpHHT 06'be,I:\HHeHHOfO HHCTHTyTa JIJlepHbiX HCCJie,I:\OBaHHH • .ily6Ha 1986 

Benvenuti A.C., et al. 
New Results on Nuclear Effects in Deep Inelastic 
Muon Scattering on Deuterium and Iron Target 

El-86-591 

We present new results on the ratio of structure functions 
F 2 (x,Q2) measured in deep inelastic muon scattering on deute
rium and iron targets at large Q2 . The ratio F~e(x)/Ff2(x)is 
measured in the kinematic range 0.06 :;:. x -:;_ 0. 70, 14 GeV2 :S q2 s_ 
:s; 70 GeV2 and is in good agreement with earlier measurements 
in the region of large X > 0.3. Below x = 0.20, the structure 
function ratio exhibits an enhancement of "'5%. 
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