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Тhе first evidence that а nucleon confined in а nucleus is not 

equivalent to а free nucleon, apart from effects of Fermi motion 1 was 

presented Ьу the ЕМС co11aboration (ЕМС effect) in 1982 [1]. Тhе effect 

has been subsequent1y confirmed, a1b~it at much 1ower Q', Ьу а reana1ysis 

[2] of the o1d SLAC data on e1ectron deep ine1astic scattering and more 

recent1y Ьу а dedicated experiment [3] at SLAC where the A-dependence of 

the ЕМС effect was investigated ' for severa1 nuc1ei . 

ln this paper we present pre1iminary r esu1ts obtained with а high 

1uminosity muon spectrometer at the CERN-SPS. The experimenta1 apparatus 

in its present configuration is shown in Fig. 1 and has been extensively 

described in Ref. [4]. lt consists of two externa1 targets, each 5 m 1ong, 

fo11owed Ьу а system of hexagona1 mu1tiwire proportiona1 chambers and а 

40 m 1ong toroida1 spectrometer made of eight sections of magnetized iron 

instrumented with МWPCs and trigger counters. Тhе centra1 bore of the 

first five toroids contains target vessels which , together with the two 

external ones, provide а 35m long target . 

The modu1arity of the spectrometer a11ows to take data simu1taneous1y 

with different target materials thus minimizing the _influence of systematic 

effects of momentum calibrations and flux monitoring. 

The data were co11ected in the fa11 of 1983, using muons of 280 GeV 

energy and rep1acing the target sec tion in the third toroid Ьу а 75 cm 1ong 

stain1ess stee1 target. An integrated f1ux of 1.08 10 1 ' muons was 

obtained with the fo11owing target combinations: 

D 1 - Fe - D 2 , (6.54 10 11 ) , N 2 - Fe - N 2 , (1. 95 10 11 ), 

N,- empty- N, (0. 24 1011 ), empty- Fe- empty (0.82 10 11 ), 

entire1y empty targets (1.22 10 11 ) • 
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The N2 - empty - N2 and empty - Fe - empty combinations permit to measure the 

mutual c ontamination of event sample s from different targe ts due to the 

finite vertex re solution of the spectrometer. 
1 

In the f ollowi ng we pr e sent r e sults from the t a r ge t sections inside 

the iron t o r o i ds which pe rmit t o study the h igh Q' /high х behaviour of 

the ЕМС e ffect . 

Ve rtex cut s wer e applied to minimize the f eed-through from t arget to 

targe t with mode r a te event los ses as sh~wn in fig . 2 . Тhе contribution of 

Fe events t o the D2 and N2 samples is 1.4% and 0.3% respect i vely, while that 

o f D2 events to t he iron s ample is 0 . 5%. Тhis background and the contribution 

of t a r get: wall inte ractions to the data ( 2. 3% for D., 0 . 5% for N
2

) have been 

corrected f or. 

In the Fe - D1 comparisonJ we only use data from the simul t aneous 

meas urement correcting for acce ptance and s pectrometer resolution Ьу Monte-
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Carlo simulation. The ratio of the structure functions RFe = ~е J F~ 2 

after а small correction for non isoscalarity, is shown in fig. 3 for the 

kinematica1 domain 50< Q2 < 200 GeV 2 and 0.2 < х < 0.7 and does not indicat e 

any Q2 dependence within the accuracy of the data. Тhе va1ue of RFe averaged 

over Q2 , shown in fig. 4 as а function of х, is wel l represented Ьу а linear 

parametrization 

RFe(x) 8
Fe + bFe х 

with aFe 1.16 ± 0 .03 and bFe -о. 56 ± о.о8, 

the errors being ·only statist~cal. 

Тhе data with N2 , D2 were taken at different times using dif f erent 

fi11ings for the same targets therefore the geometrica1 acceptance of the 

detector is the same for the two materials. Тhе resolution smearing however 

depe~ds on the steepness of t he structure functions and therefore affects 

different1y the N, and D2 data ; hen~e it has to Ье corr ec t ed Ьу Monte-Car1o 

simu lat ion . 

G_,. 
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Тhе performance of the detector during t he D2 and N2 data taking can Ье 

monitored Ьу comparing the Fe s tructure function measured with the two 

target fillings. Тhе ratio of the two measurements of F 2 , given in fig. 5, 

does not present any appreci'aЬle deviation from unity and indicates that 

the relative normalization of Dz to Nz s tructure functions is better than 2%. 

The ratio RN 2 : ~2 /F~', shown in fig. б for the same Q2 
- х drimain 

as for RFe, does not manifest any Q2 dependence within the experimental 

errors. RN 2 averaged ov~r Q2 is shown in fig. 7 as а fUnction of х and 

is a1so we11 represented Ьу а 1inear fit 

RN 2 (x) = aN 2
\ + ьN• х 

with aN• 1.10 ± 0.04 and ьN• -0.39 ± 0.09, 

the errors being on1y statistica1. 

In conc1usion, the ЕМС effect has been stu<jied for iron and nitrogen 

nuc1ei at high Q'. Тhе comparison of the structure fupctiona F~e and F~' 
shows thl! same behaviour as observed Ьу the ЕМС collaborallion a1though thl! 

present resu1ts are based on interactions at 1arger Q2 • Тhе comparison of 

F~' and F~ 1 shows а simi1ar behaviour to the iron-deuteriUD case but with а 
softer х dependence in agreement with the resu1ts of Arno1d et а1. [3] which 

were obtained at much 1ower Q2 and primary energy. 
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В Объединенном институте яде-рных исследований , начал 
выходить сборник "Н:раткuе сообщения ОИЯИ". В нем : 
будут nомещаться статьи, содержащие оригинальные научные, 

научно-технические, методические и nрикладные резул ьтаты, 

требующие срочной публикации. Будучи Частью "Сообщений 
ОИЯИ11 , статьи, вошедшие в сборник, имеют, как и другие 

издания ОИЯИ, статус официальных публикаций. 

Сборник "Краткие сообщения ОИЯИ11 будет выходить 

регулярно. 

The Joint Institute for Nuclear Research begins puЫi
shing а collection of papers entitl~d JINR Rapid Communi
oationв which is а section of the JINR Communications 
and is intended for the accelerated puЫication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condenced matter. 
Applied researches. 
Being а part of the JINR Communications, the articles 

of new collection like all other puЬlications of 
the Joint Institute for Nuclear Research have the status 
of official puЬlications. 

JINR Rapid Communioationв will Ье issued regularly. 

Бенвенути А.С. и др. El-84-626 
Исследование ядерных эффектов в опытах по измерению 

структурных функций иуклоиа на ТJD:елых мивrенях 

Приводятся результаты эксперимента по rnубоконеупруrому 
рассеянию мюонов с энергией 280 ГэВ на ядРах дейтерия, азота, 
•елеза. Цепь измерений состояла в сравнении поведения структу 
ных функций нумона, попучеиных в опытах на разпичвых ядрах, 

в зависнмосТ. ~т еьеркеновской переменной х и хвццрата пере
даваемого 4-ИМП~ьса ~. Результаты эксперимента указывают 
на отсутствие . t/ -зависимости отношений rf• /F2'Da и F81ft 1 F2°e . 
Зависимость этих отношений от переменной х имеет линейный 

характер R • &+ ЬI.Параметрw линейной зависимости ДJIJI отн011ения 
•елезо/дейтервй составляют: а • 1, 16+0,03, Ь • -0,56+0,08, 
а дnя ОТИ01181111Я азот/дейтерий - а • Т, 10+0,04, Ь • =о,39+ 
.!_n,o9. - -

Работа swпопнена в Лаборатории высоких энерrнй ОИЯИ. 

11реар..,. ~МJIC)ro •с:т..,.ута JlдePIDIX нсспедо•авнй. Дубна 198/t 

Вenvenuti A.S. et al. Bl-84-626 
Study of Nuclear Effects in the Deterшination of Nucleon 
Structure Functions vith Веаvу Targets 

Results of the experi.ent on deep inelastic scattering of 
280 eev·muons оп deuteriuш, nitrogen and iron nuclei are 
presented. Тhе purpose of the measurements vas to compare the 
z-dependence of nucleon structure functions obtained in 
experiments on different nuclei and also Q'-dependence of 
structure functioпs. Тhе results of the e~iшents do not 
indicate any QЧependence of the r[• 1 F~l and r:В 1 Ffe 
ratios.Тhese ratios depend linearly on the parameter ж: R • 
- &+ ьх.тье parameters of the linear fit for the iron/deuterium 
ratio are а • 1.16+0.03, Ь • -о.56+0.08; and for the nitro
gen/deuterium ratio, а. 1.10_:!:0.04, Ъ--0.39+0.09. 

Тhе investiкation has been performed at the Laboratory 
of High Enerкies, JINR. 

Preprint of the Joint Iaatitute for Muc:lear leeearc:b. Dubna 1984 


