(aneb NASE ZACATKY IV.) # DI

Trelektronické expenmenty v CERN |,
. (viaLVE SUJV Dubna )

___ww“‘"

e —- E

Erice, Sicilie






CLRN LIBRARIES. GENEVA

SR oy
1 jupgust 1974

1
1
P
t
]
J

CM-POO040015

DR LT T

L

s

L

-

ceturive mon seatiur g Lo Ui hipbest enmeey and g7 eode avaiiabhle by

e

Lunonoup b 107

AR NS TR B

. - e k) o
s, T RLba aud

Swicee tand

TooRkriencn, I oRHuliem, L. Maw
RN, Ser

Lae e Lsky
! ki

L Rawe, T Wibscher, L. oy oo
A Seaude und I, ow
Sektinug “lyeis war Uni nitht, Minehan, Gevoany

. Sehinz=l,

G, Brorea, | Coevadiag i Sullbaciey
Filiru 1‘.'. e
TS - v

EOCIN 1 NS L TR T

i

crroto dmverrfpate the deop dne

Bl infeas oy wuon boan cesTonad dor the M0 e andor o aehiues

LA} AN

o lemirae iy, ke by diaer bavee bs Mom Tuog bl JL Is omae—
aviad iy oA wagretteod dree o care s weich couples S deractiar okl Toioncy

eovrriel and sivelae presclociien ol the oveats seeording te tae viloe

r[;", The pune-d

o desecrer A vhe direes ber ILogan wpersle lo dncideny bzam

aervizies/pulss.

v b Rablbiad

Lot

Snbijrer Fooa veeluny und leeliwloglz

Bupdea L dsecrinm Far Fo

1974

navrh laboratori

CERN a
Univerzit

Mnichov a Rim

MéFit DIS pFi

Ll Livon wlosrall beor-Jelicip. counters,

nejvyssi ener
a Q? na SPS.

Kontakt: Carlo Rubbia




b
<
ra
O
>
=
=S




]
IYI“

)-L Savin i*‘ =% e
W
Hf""

IHN.N. Bogoljubov / , f
/. Reditel SUJV Dubna “& " John Adams

Reditel SP,
CERN
N i
Karpovskij
Admin.fed.SUJV
Dubna




I B Vovember 1974
L it

Dodatek k navrhu (Dubna po 3 mésicich!)

ADDENDUM TO THE PROPOSAL FOR
——

AN EXPERIMENT TO EXTEND THE INCLUSIVE DEEP INELASTIC MUON SCATTERING

GN HYDROGEN AND DEUTERIUM TQ THE HIGHEST ENERGIES AND FOUR-MOMENTUM
TRANSFERS AVAILABLE AT THE §PS

I. Golutvin, V, Kukbtin and I. Savin :;;;;:::::)
Joint Institute for Nuclear Research, Dubna, U

F. Krienen, F. Muller, B. Naroska, C. Rubbia"’ and G. Tarnopolsky
CERN, Geneva, Switzerland

L. Baum, H. Hilscher, U. Meyer-Berkhout, D. Schinzel,
A, Staude and R. Voss
Sektion Physik der Universitat, Minchen, Germany

G. Brosco, F, Ceradini, M. Conversi, M. Ferrer and R. Santonico
Istituto di Fisica dell'Universitid, Roma
INFN - Sezione di Roma, Italy

ABSTRACT

Cost estimates and time-table are given. The total cost [12 MSF to
which we add a 10% contingency] is to be shared as follows: 4.5 MSF for
Dubna, 6 MSF for CERN, and 2.7 MSF to CERN Member States., We can be

ready for the initial commissioning of the muon beam.




yIoNP PRT ENERGII 240 GeV
The deep inelastic muon scattering at the energy 240 GeV

J. HLADKY, M. NOVAK, A, PROKES
Fyzik#éln{ dstav USAV, Praha 8, Na Slovance 2

V nedAvne oo zeialo intenziund
nergiich na nov& postavenych, nebo pravé budovanych urychlovatich stu-
dium hluboce neprufnych sréZek leptont s nukleony.Pokusy tochoto druhu
davajl unikétni moZnosti pro sledovéni wvnitfnf struktury nukleonti, ne-

pfi velmi vysokych e-

bof na rozdil od hadro-hedronovych sréfek mohou elektromagnetické in-
terakce leptond dédvat informace o struktufe z tak malych vzddlenosti,
™. kam jim aZ jejich energie dovolf proniknout. Experimenty /1/ provedené

v elektronovém svazku m&ly fundamentdlni vyznam pro porozumé&ni siruk-
tury protonu.

Experiment, ktery bude proveden v 8iroké mezindrodnf apnhpréci na
m ob¥im uryckgovagi v CERNu, pFedpokléd atudlum reakc

Okamzitd reakce z Prahy —

aZ do nerg11 a &tyfvektord pfenesencho 1mpulsu q max1mé

tomto urychlovai dosaZfitelnych. To zarufuje, Ze ve vysoce kvalitnim
svemku miond budou roz&ifeny poznatky uvedenych experimentd do dosud

(mOinOSt pouze p‘r’es DUan° azenjch oblesti /2/.

Vysokd intenzita svazku umoZnuje pouZft miony rovné# ke studiu
slabyeh interakei, zejména v oblasti hledéni novych typl narudeni pe-
rity, a ddle k hleddni novych &&stic a pod.

[ V4 provedeni pokusu se st aparatura—spektrometr,
Jiz 1975 oznameni kolaborace NA4-: = =
a o j e rofip & dlouhy valec terde,ktery
bude napln¥n tekutym vodikem nebo deuteriem.Kalorimetr tvofi toroidy

o

megnetu proloZené scintilsdtorem a slouZi k uréeni ionizadnich ztrat
vzniklé kaskddy v Zeleze., Energie kaskddy se tak stanovi s pfesnosti c-
kolo 10 % pfi E kolem 100 GeV. Magnet Jje rozdé&len do nZkolika sekci,

mezi kterymi jsou umist&ny velké proporciondlni komory,urdéené k detek-
ci drah miond, a scintila®ni politale, slouZici ke spoudténi aparatury
pro Zddany Jjev.

Cely systém tvo¥{ netreadidni redeni aparstury s rozdélenym foku-

1975 REfe rat Konfe rence Cs f !Z{sim detektorem okolo dlouhého terde (na rozdfl od bodového terde,
Jeni je pro tradiéni metody idedlnim piipadem),které méd vyhodu piimé

o selektivity promé&nné q2 pfi neomezené ekceptanci vZech ostatnich ki-
lee rec nematickych promEnnych veli#in (nap#. poldrnf a azimutdln{ dhly a im-

277
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Navrh kolaborace e

CERN-Tubna-Munizl~%aclay Collatorasion
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S t dl . CI . . i E
l = u o ABSTRACT
m u I I m I o n OV ‘ A searszh for events in which several ruoms are simultanecasly preducec s
Jjustified oo =he besis of the rerear experiucnlul testlts on new sarlicles and of

the rmasecuen: theeretica. developments. 'lhe lengzh ¢f zur detector combired

(bez Bologni)

with =he Pigh icrersity muon Sear offers unioue pussibiliries of secreles for

small rross—sectiorn plemomens, NHarrsw vector siales of masses un te 20 GeV can
be ouyerved by their u"u7 decovs wTER The Carzon Carger ojtioan, A [vrward tele—
= m—

scope arovides ragping of the wictuwal shetoas,

Iniciator - Joel Feltesse .
(nase ucCast nepozehnana)



Schéma spektrometru kolaborace
BCDMS pro mereni hloubkove
nepruzného rozptylu mionu v CERN

D = SUJV Dubna + KFKI Budapest + IHEP Berlin
+ FZU CSAV + NC MFF KU Praha + IJF AN Sofia
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Schéma drahy mionu v toroidalnim magnetu
pri hloubkove nepruznéem rozptylu

Muon track

iron torus

B = const.
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Hadronic cascaode
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najit vhodnou ocel pro obfi 50m dlouhy toroidalni

MAGNETTZASKE sRIVEY O0ELE ¥ BLfZR0STI masycEwt.

The magnatizing eurve of technizsl iron at high inductions.
B.GEMFERLE, J.HLADEY, A,PROKES, J.VOTRUBA
“TYZLEAINT UETAY (oAU, He Slovance 2, 1B04C Praha &
Z.KADERAVEE, X,MATUSKL

Vitkovice, Zalezdrny a sirojirny KG n.p. Ostrave

magnet

V experimentdlnt fyzies vysokjch enerpif ae pouiive il mag-
“atiecké spektrometry = feleznymi magnety o hmotnosti tisfed
4s Fflkladen je magnet v experimentu FAd, ktery se provadi
ve spoluprdei SUJV Dubne-CERN-Seclay-Univ,Mnichav [1]. Wedle

valké huotnosti ngnatu a8 potndu,je maxim&lni v‘asaiiielné msg-

netickd m@kce v lalaze f

netickyc

febd elektrické ensrpi o buzeni mg..etmkého pole v %eleze,
kvalitni cceha nizkym cbeaher unliku a daléfch pFimési.

iy
o pfiatupovat na kompromis mezi Zigtoe
cs o‘ e I z I Q igfcl cenou e dostupnoat? tiafed tun
cell om jadné s.ranx a nérokem na elektricky piikon pro buze=

_i megnetu ha druhd strand. Autc?i byli postaveni pred kol
vybrat materidl pro jddro ste jnosmérnéhe elsktromagnatu o bmote-
nosti kelem 4000 tun. Byla poladovéns indukee an 2T v po-
1i okolo 30 kA/m & Xosreitiwni sfla pFibliZns H, =150 &/m.
Souiasnd SN sarufuje pribzh magnetizatng kt‘:.v]qr Jan_pro cc’1

ve FzU CSAV:Praha:(nizk

al do 10 kA/m. Vysledky mé®eni uvedend v tab,l, a ne obr.l.

ukazojf, %e v blizkosti nmasyceni magnetizadni kfivky je CAgne-

tické irdukce mélo zdvield na chemickdn slofeni a struktute

oceli. Pro vslké magrety pracujiel v hlfzkosti nasycent mag-
tal k¥ivky je ekoromicky nejvyhodnsjsi puuzﬂ. b&iné

C.Rubbia 2x v Praze: =

[1] I.Colutvin et al.,CERN/SP3C/T4-73; 3P30/P19, l.hug.1974.
[2] R.Gemperle e j., F&l {sAv, zaalénc & publikaei.

h'vlastnost

y obsah

—

2=~ Oref

1= 0cef

VZKG 11368

VZKG 17418

ESE:

|
|

10 20 20
[kdim]
Tab. 1. ¥agnetické vlastnosti ocelf Efi poli 30 kA/m.

Wag, indukes B [T] ]K-aerc.:ﬂa i [JM:JJ Znatks 1o1.4€ka
Pane | B | mwm | cmm | oceld [Tey
2,003 [ 210 11358 [

2,015 222 11368
2,006 | 2.0563 ( 145 ' 157,6 11368 j 50
2,020 20414 145, 7 ' 138 | a0
2Uh I r U? 11388 HO
11368 80
2.0581 150 147.8 / 11358 ’ 100
2.007 2.0563 145.3 | 11388 100
2.011 2.0563 158 ‘ 168.5 11365 100 |
2,011 2.0581 147 158,5 11368 120
2,005 2.0563 147 143,8 ' 11368 120
2.003 f 2.0581 150 178.8 TOR 1 1o |
2,014 2.0561 150 ’ 21E.5 TOR 1 110 (
1,990 J 2,0053 180 215.0 11416 110
2,020 220 11216 ok i S
1.905 220 | 11415 110
2,040 } 2,0431 160 | 15646 ‘ 11373 |ty& @200 (




Magnetické vlastnosti oceldi Bf-i velkych gycenich. SOUF??ADNJ'COVY y

d ovaC
eny INTEGRATOR 7—5& Ak,
R.@emperle, J.Hladky, M.Novék, A,Froked, J.Votruba 3 g |
TYEIKAINT UBtav CSAV, rrana e / TOROID ZESILOVAC |
s gy
Z.Kadetfdvek, K.Matuska, L?fl o

Vitkovické Zelezdrny KG n.p. Ostrava "‘“”C | X
—_— A —y—

Jednim z nejnaléhavéj8ich ikeld dnedni doby je zajidténi l
dostaten¥ch energetickvch zdrojd a kapacit, zejména pro bliz-

kou budoucnost. Froto se v posledni dobé vémuje velkd péie
Jadernému préigramu, kterv vytéZuje znanou Edst nadich hutnich 0BR. I.
a strojirenskvch zdvodl. Nestandartni podminky zafizeni, bude=

venvch v rdmel jaderného programu, /na pi. ozafovani materidld )4 4
toky €dstic, xysmk silnd magnetickéd pole, velmi nizké teploty, C LAN E K d o
velmi vysoks elektrickd napéti atd./ vyZaduji pouZiti zvldsté
kvalitnich meteridli. Froto je tieba stdle hledat a vyvijet
jejich nové druhy a to jak kovovych, tak i nekovovvch.
To se tykd i oceli, kterd je béZné nejrozdifenéjsim konst=- caso pls u
rukénim materidlem, jehoZ neni stédke dostatefné mnoZstmi.
To plati, vice o ocelich u¥lechtilvch, s velmi nizkym obsahem

vhliku. Tyto oceli se pouZivaji v konstrukeich, kde jsou potieb- ZAWSLGST MAGNETJCKE INDUKCE NA TLOUSTCE VZORKU

né specielni magnetické vlastnosti, zejména velké syceni a . = . sl

mald kegercitivni sfla. .:IERENJ PRA}.M CE:’N
Magnetisaéni kiivky mékkych oceli se velmi podobaji magne- 2064 ¢ :, o g OCEL 17368

tisadéni kiivce pro ¢isté Zelezo. 11416 © +
Pii velkveh sycenich /etovky Afcn /roste magnetisadni B[kG_]*

kiivka oceli velmi povlovmé aZ do zcela nmasycenéhp stawvu, tak- 204

e je moZno ziskat jen maly piirfstek indukce pfi velkém pii-

J ]
konu energie, Nehledé na to vyZaduji nékterd zafizeni jaderného : §
programu takové indukce, které je mofno destihnout af pri syce= 20.2- ¥ o 3 :
ni tisici A/cm. Soulasné teskoslovenskd stétni norma pro mékké i ® . [ ]
oceli Pady 12014 zeruéuje pribéh magnetisaéni kiivky jen v ob- ¥ + %
laeti nizkyeh syceni 40 A/em, t.j. do Cédsti kfivky se strmym 200 o
vzriistem. MéFeni kiivky v oblasti syceni nékolika set A/cm - 4]

nebylo s Ceskoslovensymi ocelemi nikdy provéddéno & publikovédno,

198 =
takZe pro zaji%tované za¥izeni s hrubou véhou vyvalkd kolem . DU 50 100 rs'o [mm]
e 0BR. 3. TLOUSTKA VZORKU
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Igor Savin kontroluje civku magnetusupermodulu
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Promerovanl civek supermodulu magnetu
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Proporcionalni komory z LVE
SUJV Dubna (I.Golutvin)
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G.Vestergombi A.Benvenuti

C. Rubia R.D.Nowak
| A.Leveque

|.Savin

Kontrola proporcionalnich komor v LVE SUJV Dubna
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Aparatura experimentu NA-4 | k éfe‘hi hloubkové
nepruzného rozptylu mionu na vodiku a jadrech
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CERN/EZ /NAL Note 82-0D4

January 13th, 1952

EMORANDUH

To/A : Ni-4 Collaberation
STATUS OF 280 CeV DATA ANALYSIS
(P4A=1979) From/De Jan Hladky , Frague
e —— Subject/ ¢ Monte-Carlo ealculation for NA-4 experiment
Objet caleulated in Prazue
DUBKA, 1982

Dubna |

ne computer in

fionte=Carlo simulation has D2en performad

/ Prague, Institute of Physica of the Czechoslovak Academy of
L Sciences, Here the results from the lC generation of multimuen
state originated by the dscay of \fp (8.5 ueV]-irW f4 at the

incident beam snergy of 260 GeV are presented.

1:}]).

Bardin, J. Cvach, N, Fadeev, ¥. Gagunashv
—

ily, J. Hladky, M. Kazarinov,
s S . ST N = ) B The LC program u=zed was the same a2s mentioned in the memo=-
V. Kisseiev, M, Klein, A. Kondor , V., Krivokhizhin, V. Kukhtin, W.D.
randum from 04/C7/8C. In the geometry (iay 1979) were mising

G. Sultanov, - g e 2 P4
the NWFCH in 9, and 10. supermodules. The versicn of the program

Wowak, I. Savin, M. Shafrancva, G. Smirnov,

:k, P, Tedorowv, V. Ilyushchenke,

G. Vesztergombi, A. Voladke, J. Za

o

' - T i I 3
includes the part of Telygkov s optilon for QY S

. Ivancherke,
The sll ceta cards used are shown pn Table 1. (only 2 part

of gacmetry cards is demonstrated),
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The total number of generated events is about 15 000. There
is following serie of generated events with E0R files: abcut
4000, 50, 81, 3602, 534, 294, 788, 2926, 1821, ¢7# written into
ragnetic tapedo.WEY3E,
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STATUS OF 280 CeV DATA ANALYSIS
(P4A-19749)

STUDY OF LARGE x REGION FOR 1980 CARBON DATA

. -
LAaln

.
DUENA, 198

CERM/EP/NAL Mote S52-12
Fehruary Z6ch, L9B2

STATUS OF DATA ANALYSLS
OF P3C-1980 (280 SeV) AT LUHHA

JLI¥R, Dubna, LS8z

#)D. Bardin, J. Cvach, N. Fadeev, ¥. Gagunashvily, J. Uladky, M. Kazarinaov,

V. Kisselev, M, Xlein, A. Kondor , ¥V, Krivokhizhin, V. Kukhtin, W.D.

Wowak, I. Savin, M. Shafrancva, C. Smirnov, I. Strachota, 8. Sultanov,
D. Bardin, J. Gwach, N. Fadeew, N. Gagunashvilv, J. Hlagkv, V. Ilyushehenka,
L. Lvanchenkc =L rinov, V. Kisrelow, M. Kleoj/ieeSwmsmsss .. v. Kiivokhizhin

G. Veszrergombi, 4. Volodko, J. Zacek, P, Toderov, V. Ilyushchenka,
V. Rukhrin, W.D. Nowak, l. Savia, M. Shafracova, G. SEmirnov, |k —
G. Sultanaw, T. Tadarov, G. Vearrerpemsi, A. Volodke and J. Zacek. h Ivanubel:kc.

Dalsi ucast Prahy na projektech pro experiment
NA-4 a jeho analyze
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Hloubkove nepruzny rozptyl mionu na uhliku
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A MEASUREMENT OF THE NUCLEON STRUCTURE FUNCTION FROM MUON-CARBON . M
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A& HIGH STANISTICS MEASUREMENT (ff THE NUCLEON STRUCTURE FUNCTION
F(x,0") FROM DEEP INELASTIC MUON-CARBON SCATTFRING AT HIGH &

BCDMS Collahovation

A, BENVENUTI, D. BOLLINY, G, BRUNL, T. CAMPOREST |, . HEIMAN ', L MONARI,
FL NAVARRIA .
Diartirmentu ot Pz el Universith and INEW, £40136 Bolegea, ltaly

A4 ARGENTO?, M, BOZZO*, R. BRUN, J.CVACH *, H, GENNOW €, L. PIEMONTESE’,
D, SCHINZEL -
CERN, CH-1211 Gavews 23, Switzeniand

. N.G. FADEEV, LA, GOLUTVLN, Yu.T. KIRYUSLIIN, V5308
(i KRWDKHIZH]N V.V, KUKHTIN, W. LOMMANN ¢, E.REIMER, IA SAVIN;
_SMIRNOY, 1. STRACHOTA, G. SULT!&NUV'] I TODOROY, AG. YOLGDRO
it Itz Mrcleat Rescarch ocbna, 107 000 Mascaw, USSR

D.JAMNIK ", R.KOPP ", U, MEYER-BERKHOUT, &, §TAUDE, K-\ TEICW

R.TIRLER “ R, 088, €. ZUPANCIC
Sektiun Phosth ler Fuivgrstid, 8507 Munich, Fed Ry, Gmncmy
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Fig. I. The nucleon structure function F,{x, @?) measured at the
three beam energies 120 GeV {closed circles), 200 GeV (open
circles), and 280 GeV (squares). The 120 GeV data were multi-
plied by a factor 1.025 to adjust the relative normalization of the
three data sets. Only statistical errors are shown.
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16. Structure functions 1

NOTE: THE FIGURES IN THIS SECTION ARE INTENDED TO SHOW THE REPRESENTATIVE DATA,
THEY ARE NOT MEANT TOD BE COMPLETE COMPILATIONS OF ALL THE WORLD'S RELIABLE DATA,
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Figure 16.7: The proton structure function }‘-j measured n electromagnetic scattering of positrons on

protons [collider experiments ZEUS and H1), in the kinematic domain of the HERA data, for o = (00000
{ef. Fig. 16.10 for data at smaller @ and 227, and for electrons (SLAC) and muons (BCDMS, E6G65, NMC)
on a fixed target. Statistical and systematic ervors added in quadrature are shown, The data are plotted as a
fametion of €2 in bins of fixed ¢, Some points have been slightly offact in QF for clarity. The ZEUS binning
in iz used in this plet; all other data are rebinned to the ¢ values of the ZEUS data. For the purpese of
plotting, I"E' g Deen moeltiplicd by 29 where @ is the nomber of the @ bin, ranging from @ = 1 (2 = 0.85)
to i = 28 (¢ = 0L000063 ). References: H1-—C. Adlodf ef of, Ewr. Phys, 1. C21, 33 (2001); C. Adlodf ef ol
Eur. Phy=. 1. C30. 1 (2003); ZEUS 5. Chekanow ef al, Eur. Plys, T2 C21, 443 (2001); 5. Chekanov et ol
Pliva. Rew. D70, 052001 (HdMd); BCDMS A C. Benvenuti ef al., Phys, Lett. B223, 485 (198%9) (as given
in [54]) ; B665 MR Adoms ef al, Phys, Bev, D84, 3006 (190); NMC—3 Arneodo ef ol Nucl. Plys.
B48%. & (1997); SLAC— LW, Whitlow et af, Pliva. Lett. BREE, 475 {1992).




Vol 237, nomber 14 PHYSICS LETTERS B 20 Mach 1990 6
§ \\ B
T { . F [ xs0.35 0

AHIGH STATISTICS MEASUREMENT Sl 0o w0076y (@) R

OF THE DEUTERON STRUCTURE FUNCTIONS s, 0%} AND R i e

FROM DEEY INELASTIC MUON SCATTERING AT HIGH ¢ . batge _
pRTeR by

bt

x=0.10 (+4) o —
BCDMS Collaboration \ | =055
B ] ¢¢¢ g:,ﬂ “ 4 ‘*
AC. RENVENUTI, D. BOLLINI, G. BRUNL F.L, NAVARRIA | a oaty god, 404 () - Y94ed M \

Dipattimento di Fisicu defl’ Universith ang INEN, 40126 Bologha, Jialy

! ‘ " %065
A ARGENTO !, W, LOHMANN 2 L. PIEMONTESE * |, STRACHOTA i P, ZAVADA 4 ' g & B i 4#{,9 # ) W *i# J’ ﬁ
[ My

00,08, 003t , %=0.18 (2)
CERN, CH-1211 Genewa 23, Swtzeriand AT TLLNY AU

RANOY, V.1, GENCHEV * LA, GOLUTVIN, ¥Yu.T. KIRYUSHIN, ¥ Coeonn 1t
V.V, KUKHTIN, R. LEDNICKY, §, NEMECEK, P, REIMER /LA ¢ B AL L2 POV x=(?i2§)5 L x-ﬁ?;
. SMIRNOVY, G, T AL . ' [ BCONS 4 Hw
Joint Mstitugg for Melear Research, Lubna, S 101 0000 Mascow, U “heg0dy f [ Deutarium i
bt [ O 120 Gev
ST - IS 1 | |
¥ =1, - & _
D, JAMNIK ¢, R, KOPP ", L. MEYER-BE] . STAUDE, K.-M, TEICHERT, R, TIRLER ¥, l e i | O L |

R. V53, C. ZUPANCIC , 10 100 g2 (Gev?) 10 100 07 (Gev)
Phyuik der Universttdt, D . i
Sekston Phywik der Universt Fie. 2. The deuteron structare function F3(x, 02) méasured-at the three beam encrgies 120, 200 and 280 GeV, using R=Roep. Al

x<0.275, Fy{x, Q%) has been meliplied by the f hown in the figure. it}
p— J{ v ILSZTAJN,A‘OURA{)U' . SACQU[N, ¢, SMADIA nd 3 un multiplied by the faciors shown in the figure. Only stutistical crrors are shown,

M. VIR
R, O 1 4000 Pifoeaur, Voorke Coade. France



Névrl:n experimentu
od SUJV Dubna a

laboratori clenskych

zemi:

Podrobné studium
nuklearnich efektu

na NA-4 v CERN

(Ugast FzU CSAV a
NC MFF UK Praha)

—

W

I"FRN TTRRRATRTES, GRENFVA

T e
, EIEC/HITH
T

. nra Senteiiee 4, 1584
CMPOD0AE

=
=
r

——
omM O ANDUN

Lopv Lefuople Mz

e Az The " F &L

Fpom e T DUBEA gawup @F Phe HAd Collabprreion”

IHERTI

The decieiva atedr of auclear rrtacte

Lansurad
L. LxwenulnT T
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e oy, V0. Waduakbizhin, VoV Rulhitipe, W. lahmann,
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STUDY OF NUCLEAR EFFECTS IN NUCLEON STRUCTURE
FUNCTIONS UP TO AND BEYOND THE KINEMATIC LIMIT*)

D. Yu. Bardin, V. Kh, Dodokhov, A. V. Efremov, N. G. Fadeev, V. Genchey.
[. A. Golutvin, V. Yu. Karzhavin, M. Yu. Kazarinov, V. §. Khabarov, Yu. T.
Kiryushin, V. 8. Kisselev, I. G. Kosarev, V. G. Krivokhizin, V. V. Kukhtin, R.

Lednicky, W. Lohmann, V. N. Lysyakov, S. N&medek, Yu. A. Panchratscv, P

Reimer, 1. A. Savin, N. B. Skachkov. A. I. Scmcll_\jusl!kin, G. 1. Smirnov, D. A.
Smonn, G. Sultunov. P. Todorov, A. V. Vishnevsky, N. V. Viasov, A. G. Voladko.

A, V. Zarubin, N. L. Zamyvatin

Loint Tnstitite for Nuclear Reseqreh, 141 980 Dubna, USSR

S. P. Baranov, . A. A, Komar. A. A. Shikanyan, E. V., Telyukov

Lebeder Ploysical In bbliin il SS R Moascow, USSR

J. Cvach, I. Hladky, J. Strachota,

Insiitute of Physics, Crechor!. Acad. Sci., Na Sfovance 2, 180 40 Praha 8. Czechoslovalia

An experiment on deep inelastic muon nucleon scattering in order to study the y-dependence
of nucleon structure functions and their ratios over a range of Q: 50— 200 GeV? and x =
0-4—2-0 is proposed. Such measurements performed on a number of nuclei with atomic
weights rom 2 to 207 provide new information for detailed studies of the FMC effect and tes
models explaining the x-behaviour of the nucleon structure functions and their ratios, The me-
asurements are decisive for the proof thal & quark-parton maodel of 1he nucleus describes adc-

guately nuclear structure probed at high energies. The upgraded high luminosity BCDMS
spectrometer with improved resolution in transférred enerey v van be used far the measuremenis.
"} Dedicared to the 30th anniversary of the Joint Institute for Nuclear Rescarch.

1288 Czech J. Phys. B 35 [1985]

-

01-11

STUDIUN JADERNYCH EFEkT® pomoct strukTumnfcm Funkct wukiEoNB z TEZRYCH
JADER

Study of nuclear effects in the determination of nuclear stiructure
functiona with heavy targetes

i. C. Benvenuti, D. Bollini, G, Bruni, T. Camporesi, G. Heiman, L. Moneri,
F. L. Navarris

Fyzikélni dstav university a INFN, Bologna, Itélie

jemontese, A. Staude

D. Bardin, J. Cvach!, N. Fadjev, N. Gaguna&vili, I. Golutvin, J. Hladky )
M. Kazarinov, J. Kirju#in, V. Krivochi%in, V. Kuehtin, S. Némeéef‘,_
P, Reimer®, I. Savin, G. Smirnov, J. Strachota®, G. SultEWev, K. Volodko,

D. Jamnik, R. Kopp, V. Meyer-Berkhout, K. M. Teichert, R. Tirler, R. Voass,
8, Zupangid
0dd%leni fyziky university, Mnichov, NSR

M. Cribier, J. Feltesse, A. Milsztajn, A. Ouraou, P. Rich-Hennion,
Y. Sacquin, G. Smedja, G. Vesziergombi, M. Virchsux
CEN, Saclay, Francie

Prvy ddkez, Ze nukleon vézany v jédfe neni ekvivalentni volnému nuk-
leonu, krom# efektd Fermiho pohybu, byl dén v roce 1982 (tzv. EMC efekt)
[1] . Tente efekt byl nedévno zméfen ve SLACu [2] v oblasti mnohem men=
&{ho Z*tverce pfenosu #tyFimpulsu Q2 pro nékolik jader a byla stancvena
jeho zdvislost na hmotovém #iale A.

V této préci jsou uvedeny predbdiné visledky [3] z méfent EMC efektu
pomoc{ aparatury NA4 na jéddreech deuteris, dusiku a feleza v CERNu. Apars-
tura, podrobné popsané v pracech [4] , se sk1ddé ze dvou vn&jdich p&ti-
metrovjch teril, soustavy tfikoordindtevjch proporciondlnich komer, 2za kte-
rymi ndsleduje toroiddlnf magneticky spektrometr délky 40 m, vybaveny pro-
porcionédlnimi komorami & scintilaZnimi poZitali. V ose spektrometru se

% z Fyuzikdlnfho dstavu §SAV, Na Slovence 2, 1BO 40 Pruhs 8
+ 2 Nukledrniho centra MFF UK, Povltavskd ul., 1BC OO Praha 8

~24=




Nuklearni efekty v hloubkoveé nepruzném rozptylu
mionu na tercich deuteria, dusiku a zeleza

Voluma 1438, numbe: 1,234 PHYSICE LETTERS 21 Novemler 1983 Volumo 189, nueaber 4 PHYSICS LETTERS B 14 May 1987

A MEASUGREMENT OF NUCLEAR EFFECTS IN DEEP INELASTIC MUON SCATTERING

ON DEUTERIUM, NITROGEN AND IRON TARGETS NUCLEAR EFFECTS IN DEEP INELASTIC MUON SCATTERING
ON DEUTERIUM AND IRON TARGETS
BCDMS Callaboration
BCDMS Collaboration
G. BARI, A.C. BENVENTL, D, BOLLINT, G. BRUNI, T. CAMPORES]. G, HELMAX,
L. MONARI Y, F,L, NAVARRIA A.C. BENVENUTI, D. BOLLINI, (. BRUNI, F.L. NAVARRIA
Dipartimanto &) Fivica ﬂ'BfrUﬂl"W:?ﬂﬁ and INFX, Bolmgny, Tufy : Dipartimenta i Fivica dell Ustiversitd and INFN, J-40126 Bafogna, Italy
A ARGENTO, CVACH, K. DEITERS, .00 NOWAK " L. PIEMONTESE ", 1. VERES5 . A.ARGENTO', J. CVACH * X, DIETERS *, L. PIEMONTESE *, I, VERESS %, P, ZAVADA?

CERN, CH-1211 Geneva 23, Switzerland
CERN, CH 124 Gengya 23, Switzeiand

. LA, GOLUTVIN, M.Yu, KAZARINGY, Yu.T, KIRYUSHIN, V.G.
LA'S KU'KHT[N W.LOHMANN 5, NEM:E%P R.EIMER,IA SAVIN, G.L SMIRNOV,
" LSTRACHOTA 2, G. SULTANOQV °, P, TODOROV, A,G, VOLODKOQ
titite for Nuciear Research, Dubna, 101000 Moscow, USSR

8V, LA, GOLUTVIK, M.Yu. KAZARINOV, Yu.T. KIRYUSHIN,
VG KRI\OKHIZHIN V.Y, KUKHTIN, W. LOHMANN, 3. NEMECEK, . REIMER,
LA, SAVIN, GI, SMIRNOV 1. STRACHOTA, G. SULTANGY, T, ﬁiDORUV AG. VOLOD

Jotn rei Dupna, USSR
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Srovnani strukturnich funkci DIS na protonu a deuteronu
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Fig. 4. Scaling violations d In ( '8 — /3) /d In ¢ 2 measured in this

experiment as a function of x. Only statistical errors are shown,
The line is a next-to-leading order QCD prediction for a mass
‘scale parameter Agg =250 McV.
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STUDY OF NUCLEAR EFFECTS IN NUCLEON STRUCTURE

FUNCTIONS UP TQO AND BEYOND THE KINEMATIC LIMIT#*

D. Yu. Bardin, V. Kh. Dodokhov, A. V. Efremov, N. G. Fadeev, V. Genchev.

LA Golutvin, V. Yu, Karzhavin, M. Yu. Kazarinov, V. S. Khabarov, Yu. T.

Kiryushin, V. 8. Kisselev, T. G. Kosarcy, V. G. Krivokhizin, V. V. Kukhtin, R.

Lednicky, W. Lohmann, V. N. Lysyakov, S. Némeéck, Yu. A. Panebratsev, P.

“Reimer, 1. A, Savin, N. B. Skachkov. A. 1. Semenyushkin, G. I. Smirnoy, D. A.

Smolm, G. Sultanov, P. Todorov, A. V. Vishnevsky, N. V. Viasov, A. G. Volodko.
A. V. Zarubin, N, I. Zamyatin

Jaint Institute for Nuclear Research, 141 980 Dubna. USSR

S. P. Baranov, |V. F. Grushin|, A. A, Komar. A. A, Shikanyan, E. V. Telyukov

Leheder Phvsical Institure, Acad. Sci. of the USSR, Moscow. USSR

J. Cvach, J. Hladky, J. Strachota,

Institute of Physics. Czechos!. Acad. Sci., Na Slovance 2, 180 40 Praha 8, Czechoslovakia

An experiment on deep inelastic muon nucleon scattering in order 1o study the r-dependence
of nucleon structure lunctions and their ratios over a range of (_)3 — 50—200 GeV? and x
- 04—2-0 is proposed. Such measurements performed on a number of nuclei with atomic
weights from 2 to 207 provide new information for detailed studies of the EMC effect and tes:
muodels explaining the x-behaviour of the nucleon structure functions and their ratios. The mu-
asurements are decisive for the prool thut a quark-parten model of the nucleus describes ade-
quately nuclear structure probed at high encrgies. The upgraded hizh luminosity BCDMS
spectrometer with improved resolution in transferred energy v can be used for the measurements.,

*} Dedicated to the 30th anniversary of the Joint Institute for Nucicar Research.

1288 Czach. J. Phys. B 36 [1385]
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Nuclear structure functions in carbon near x =

BCDMS Collaboration
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==at iPP, Centre ' Fludes de Saclay, CEA, Gil-sur-Yvette, Fra

—theory

F,(Q2,x)

Flg. Tt The nuclear structore funftion F5{z) as a funetion of =, al three dif-
ferent valies of Q. The havfed regions shaw the range of prodictions

of ref, [

x=1 je kinematicka limita

1 March 1694

L. Data from deep inelastic scattering of 200 GeV
woa carbon turget with squared four-momentum
52GevV? < Q7 < 200 GeVE were analysed in
m of the Bjorken variable close to = = 1, which
nematic limit for scaltering on a free nucleon. At
¢ of x, the carbon structure function is found to
= 1.2 1079, The x dependence of the smucture
for @ = 0.8 15 well described by an cxponential
pl—sx) with & = 16.5 £ L6,

uction

ture functions of nucleons which describe the distri-
“quarks inside nuclear marter have been measured,
free and bound nucleans, in a vanety of high pre-
periments with electron, muen, and neutrino beams
n these measurements, it has been observed that
wed
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Muclear Ressarch and MNuclear Energy, Bulgarian
Scha. Bulgaria
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ibemens A, Munich, Germany
DAPNIA, Centre d Etudes de Saclay, CEA, Gif sur Yveile,

n purt by the German Fede
AFT) under contract number (540

Avr fur Hesearch and Teck-
12Fn

the structure function FY' (ix, ¢3%) of a nucleus A, and conse-
ntly the quark distributions measured in complex nuclei,
is different from the structure function of a free nucleon
[é, 1]

Mosl of the experimental data on structure funcrions of
nuclear lurgets have heen measured below = = D.R, where =
is the Bjorken scaling variable. However, many effects pre-
dicted by nuclear models such as a high momentum compo-
nent of Fermi motion, few nucleon correlations, multiquark
clusters etc., are expected to manifest themselves mostly in
the region close to = = 1, which s the kinematic limit fou
a lepton scattered from a free nucleon. Due to substantial
experimental difficulties. this kinematic region has remained
almost unexplored so far. Upper limits on F* from a mea-
surement of deep inelastic neutrino scallering on iron have
been given mn [9]. Measurements from electron scatteri ng on
nuclear targets al lower beam energies have recently bezn
reported [ 12].

In this paper. we report on the first cxperimental mes
surement of the bound nucleon structure function FE (G, (92
at large squarcd four-momentum transter €27, in the
2z = 0.8, The data were obtained in deep inelastic scatter-
ing of a beam of 200GeV muons on a carbon target, The-
analysis of data in the range 0.25 -< > < 0.8 from the same
experiment has been reporled in [1].

2 Cross section and mucleon strocture functions

In the experiment described here, the quark structure of o
nucleus of mass A is probed in the inclusive deep inelastic
scattering reaction

p+A— g+ X 1)



lLA. Savin 2011 in Prague:

Contributions of Czech physicists to NA-4:

-participation in data taking and analysis of main results:
nucleon structure functions F2(x,Q2) and QCD test,
observation of the electro-weak interference,
observation of nuclear effects in SF, including at x>1;

-studies of special aspects of the experiment:
map of the solenoid magnetic field,
muon energy losses,
Fermi motion corrections to DIS,
development of new method of the QCD analysis,
on-line monitoring ,
ect. (tests of iron quality for magnet from CSFR)




Conclusions

BIS and NA4 have been the landmark experiments
that made original and lasting contributions to the
particle physics

Czech participants of these experiments — J.Cvach,
J.Hladky, R.Lednicky, S.Nemechek, M.Nowak, A.Prokesh,
P.Reimer, J.Strachota, J.Votruba, J.Zhachek, P.Zavada -
can be proud of their contributions

Experience gained was very important for further
participation of Czech physicists in experiments at
JINR, DESY, CERN, BNL

Prague team in COMPASS and annual Prague
workshops on spin physics promote the field in the
world

[.Savin@Prague in 2011
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Tagged (oznacené) neutrino experiment
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prof.Lanius velmi zainteresovan v neutrinovém experimentu
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Schema aparatury experimentu s
oznacenym neutrinem
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BEINCEAEZHDIN MATCHUT
C TOPOMAAABHBIM NDAEM

Projekt magnetu
s toroidalnim polem
(bez zeleza)
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EXPcERIMENT FOR THE MEASUREMENT
OF CP-VIOLATION IN B DECAYS

(Letter of Intent)

V soucasnosti patri studiu
naruseni CP k nejaktualnéjsim
problémum. Sarpukhov - Sofia - Toioh Coltabarmrion Cokaa=r
Je studovano o~
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