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111. Bibliography of Discovery Papers

using a beam of 1.15 BeV /e K.
the 77 and =

Peaks were revealed in both
spectra at arannd 285 MeV, such as would be
expected from the production of the pions through a quAasi-
two-body reaction

K p—¥"% ot

where Y7 has a mass spectrum peaking at about 1380 MeV.
The shape of the calculated mass spectrum for the hypothet-
ical “particle” Y~ shows striking resemblance to the well-
known (2%) resonance of the np system. Attempls to de-
termine the spin of the Y* from study of various possible
anisotropies were inconclusive with the limited statistics. (Sci-
ence Abstracts, 1961, 8240. S. J. Goldsack)

Aceelerator LDBL-Bevarron

Detectors Hydrogen bubble chamber

Related references

See also
I.. W. Alvarez et al., Phys. Rev. Lett. 2 (1959) 215;
R. K. Adair, I’hys. Rev. 100 (1855) 1540;

E. Eisler and R. (5. Sachs, Phys Rev. 72 (1947) g30;
M. Ciell-Mann, Phys., Hev. 108 (1957) 1206;

K. H. Capps, Phys. Rev. 119 (1860) 1752
B. H. Capps and M. Mauenberg, Phys. Rev. 118 (1960) HOE;

R. I1. Dalitz and 5. F. Tuan, Ann. Phys. 10 (1860] 307;

M. Nauenberg, Phys. Rev. Lett. 2 [1959) 361

A. Komatsuzawa, K. Sugano, and ¥, Nogami, Progr. of Theor. Fhys.
21 (1858) 151;

Y. Nogami, Progr. of Theor Phys. 22 (1959) 25;

0. Amati, A. Stanghellini, and B. Vitale, Nuovo Cim. 13 [1858) 1143;
L. F. Landovitz and B, Margolis, Phys. Rev. Lett. 2 (1959) q418;
Heactions

K—p —+ pK = 1.15 GeV(Piab)

K p — Axa a w 1.15 GeV(Pian)

K p o 2%t 7w 1.15 GeV(Pjan)

K~ p — Aata” 1.15 GeV(Pian)

K p — 5% ot 5 1.15 GeViPiab)

K~ p > Antw” 1.15 GeV(Tian)

K™ p — T(1385 Pis)*t w 1.15 GeV(Piab)

K p — X(1385 Is) =t 1.15 GeV(Pi.u)

Parlicles studied (1385 Pi3)

| KANG-CHANG 1960

—

W First evidence for the 2~ H
»x—--H

W. Kang-Chung et al.
Zh. Eksp. Teor. Fiz. 38 (1960) 1356;

eron Production b

8.3 BeV /c m -Mesons

Ezcerpt One event of production and decay of a &~ hyperon
was found out of 40.000 pictures obtained by a beam of nega-
tive 8.3+ 0.6 BeV /¢ pions in a propane bubble chamber with
a constant magnetic field of 13,700 oe. A photograph and
diagram of this event are shown.

.. The probability of a chance coincidence in one picture of
various events which may have imitated the phenomenon un-
der consideration is, according to our estimate, -~ ; E

We consider the mast probable reaction in rhe primary star
to be

= gl - :
T O=S KK K pa @ + recoil nucleus
=]

For the lifetime of the T~ we obtained the value (1.18 £
0.07) x 1077 see.
Hence, the data presented is evidence of the fact that we have
observed a new tyvpe of particle, the charged antihyperon.
(Extructed from the introductory parvt of the paper.)
Accelerator Tiubna proton synchrotron
Dietectors Heavy-liquid bubble chamber

a— nucleus — & X 5.3 GeV(Tian)

Particles studied 27

| coLbHABER 1960

MW Interpretation of the enhancement in the production of
like charge pairs of pions with similar momenta as an
influence of Bose-Einstein correlations W

Influence of Buse-Einstein Statistics on the
Antiproton-Proton Annihilation Irocess

G. Goldhaber. 5. Goldhaber, W. Lee, A. Pats
FPhys. Rev. 120 (1960) 300:

Abstract Recent observations of angnlar distributions of 7 me-
sons in p-p annihilation indicate a deviation from the predic-
tions of the usual Fermi statistical model. In order to shed
light on these phenomena, a modification of the statistical
model is studied. We retain the assumption that the transi-
tion rate into a given final state is proportional to the prob-
ability of finding N free m mesous in the reaction voluine,
but express this probability in terms of wave functions sym-
metrized with respect to particles of like-charge. The justifi-
cation of this assumption is discussed. The model reproduces
the experimental results qualitatively. provided the radius of
the interaction volume is between one-hall and three-fourths
of the pion Compton wavelength: the dependence of angular
correlation effects on the value of the radius is rather seusi-
tive. Quantitatively, there seems to remain some discrepancy,
but we cannot say whether this is due to experimental uncer-
tainties or to some other dynamic effects. In the absence of
information on -7 interactions and of a fully satisfactory
explanation of the mean pion multiplicity for annihilation,
we wish to emphasize the preliminary nature of onr results,
We consider them, however, as an indication that the sym-
metrization cffects disenssed here may well play a major role
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In middle sixties two experiments with set-up
using spark chambers have been run. The

set-up components was made by physicists and
engineers from the Institute of Physics CSAV

in Prague, Czechoslovakia
(groups A.L.Lyubimov and M.N. Khachaturyan).

Predecessors of the two experiments was in the year
1962-63 group of 2 physicists and 1 technician from
Prague , Inst. of Physics to help to
extract K meson beam.

(group V.V.Miller, under everyday inspection of

the HEP-laboratory director V.l.Veksler).




kvech energii TUPAP, fadnym 3 nékolika fadi a medaili udélenych v S85R a nosi-
v&d SSSR (1958), lauredatem stalni ceny, noaitelern telem ceny Atomy pro mir, kterou dostal spoleéné
se svym americkym kolegou E. M. Mchlillanem na
= podxim 1963 v TSA.
Vladimir Josifovié Veksler, osabnost piredstavu-
jici ve své dobé jednu = nejveliich véedeckyceh auto-
it svdtove fyziky vyvsokych energii, zemtel 22, =aid
1966. Pricinou jeho pFedéasné smrti (pil roliu pred
gedesdatinami) bylo opakované selhani srdce.
Mnoho ceskych a slovenskich tearstickych i ex-
perimentalnich jadernych Iyvziku, pisobicich kon-
cem padesatych a v prvni poloving sedesatych let
v Dubné, se = nim meohlo csebné setkat. K jeho
blizkym pratelam patfili i profesoi Fakuity joder
neé o frzikdiné infenyrsks CVIIT Vaclay Pewrzilka
a Cestmir Simand.
Jake ocenéni védecké prace a projev uwnAni
E za pomoe, kterou pracovnikam FJFI poskyuovala
= B 3 e Laboralo?r vysokieh energii Spojendho tstava ja-
dernych vizkumn v Dubné, udélilo Ceske vvsoke
ufeni technicke v roce 1966 V. J. Vekslerovi éestny
jﬁ"'}'”«? e S?.;.{Hiﬁ 4 sreried doklorat technickyeh véd 1o memoriam [T

f SVET FYZIKY

eI AN WA AR

Edwin 35 3kcalillan, physigist of the University of \Cald
fornia a2t Berkeley, and Hus<ian physickst Wiadimix
YVokaker., this sear’s coewinners of the =ixth Atoms LITERATU RA

Peace Award, received the F75.000 prise :.e_n.ﬁ the Ado - &
for Pesew Award meedal ot o cercmoeny Losi sighi al th 11 . 1L \‘81"“313"-‘ Dokl. AN SSSR 43, & 8’

Mavilower Hotel. The aeard b given '1':"rl.}-‘l[!lf hy b 346-3458 {1944): 44, &. 9, 303396 (1914).
Ford Mator On, as a memorial fa Heney and Fdzed Ford [2] . M. MceMillan, Phys. Bey. 68, 145 (1845),
[3] Kraus 1. Maznperova «J., Skopalova T
Movinovd zorave o udéleni ceny Atomy pro mir E. ML BMelillg Cleatnd Aokiors re Soskhd !‘f‘(‘hﬂ;r('(: v Iz,
novi a WL Vekslerovi v roce 1963, Nakladatelstvi OV UL, Praha 2007,
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Jan Hladky,
Institute of Physics AS CR, Prague

Introduction
The physics
The detectors
The set - ups
The results
Conclusion
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Reditelstvi SUJV Dubna

1956-1960 Prof. V. Votruba
1963-1967 Prof.l. Ulehla — zdastupci feditele SUJV



Reditelstvi CERN Zeneva



,Car“ urychlovac v LVE Dubna

1967-1968 RNDr. Jaroslav Pernegr CSc. — zastupce Feditele LVE SUJV



10 GeV
synchrofazotronfie
LVE SUJV Dubna i

tzv.
Car
urychlovac

40 000 tun Fe,
prurez komory

(evakuovano)
~200x60 cm



Budovani separovaného kanalu K* energie 2 GeV
pro 1m vodikovou bublinkovou komoru, ktery mél byt
hotov do srpna 1963 (do konce r. 1963 - X).

Skupina V.V. Millera
(2 fyzici LVE +-M. Novak, 1. tehraus;d.Hladky z FU CSAV Praha

vystavba kanalu,

-magnetickd méreni cocek a magnetu pro uplné
predéelani kanalu a jeho ladéni,

-magneticka meéreni v okoli terce v 10 GeV
synchrofazotronu



Navrh kolimatoru s W viozkou




The Physics

Problems: SUTI;eon;E:D
Resonances, Particle (3), QED,
d : Regge model,
yhamics.
VDM ...

EXPERIMENT:
Production and decay of resonance’s,
Study of particle dynamics




The Detectors:

1. Scintillation counters,
1. Spark chambers,
1. Calorimeters,
4. Cerenkov counters

Hydrogen target !



SPARK _CHAMBERS FOR MEASUREME a3 T
SCATTERING , ;

B. N. Guskov, J. HLADKY*), A. L. Liusmimov, A. T. Mamsuiin, T. A. SAvIN, A. S. VOVENKO
Joint Institute for Nuclear Research, Dubna, USSR

Prvni jiskrové

k backward scattering. The basic characteristics of the spark chambers and their time variation are
Omory V described and the measured recording efficiencies for one particle against a high background of
other particles are given.

LVE I. INTRODUCTION

Dubna In this paper a description is given of spark chambers used in an experiment on
elastic n"p backward scattering [1, 2] and of their basic characteristics.

Figure 1 shows the layout in the beam of positive pions of the apparatus used in
measurements of elastic t*p backward scattering. In this experiment two spark

The paper deals with multiplate spark chambers employed in measurements of elastic n *

experiment

p— 1Up

(rozptyl na uhly
blizké 180°).

Fig. 1. Apparatus sct-up for measurements of elastic backward scattering. §; to 85 — scintillation
counters, DC — differential gas Cerenkov counter, C; and C, — threshold gas Cerenkov counters,
H — hydrogen target, SCI and SCII — spark chambers, M — magnetic spectrometer, Pb
collimator,

Skupina
A.L. Ljubimova.
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Y1k 539.4.073.2

A. C. BOBEHKO, M. f. BSIPEHKOBA, /1. LIATKE, B, H, I'YCHKOB,
A. JL, TIOBUMOB, 1. A. CABHH

OO 4o HHCTHTYT ARG MECTe;I0 3aM i, My0ma
(Moayneno § dexatps 1966 2.)*

Hecmenopama sdexTnBrOCTS MEOTONIACTHRYATOR HCKDPOBOI KAMEPEL B YCI0BUAX GONT-
moit_qomonoil sarpyary, IMokasamo, w10 sdexraBHocT perucTpalin (Bamycranmeiy
HACTAIEL TAfiaet, ec.Ti (OHOBAS YaCTHIA MPOXOIHT YePes MCKPOBYI0 KaMepy TOCTe 3amye-
KAIOUeiy YACTHIE, HO 10 MOMEHTA TOJAYH Ha KaMepy BHICOKOBONBTHOrO WMMYihca, IIpu
9TOM BIUAHHEE (POHOBHX JACTHI HA IpeKTHBHOCTS PRTHCTPAINH 3aTyCKAOMEX TACTHIL Tey
CHIbNee, e DombIme MTepBAT BPEMEHE MESKILY HPOXOKIERIMEM (ALYCKAOMEH) 1 (hoxoBoii
uacrm, [[puBesieno poamosKuor 00ACHEHNE HTON JARTCHMOCTH i BHCKAZAHK PeKoMeRIanum
10 MOBHIMERHI0 dPPEKTHBHOCTI HCKPOBLIX KaMep B TA/KeNsX (JOHOBHX YCIOBIAX.

Prvni jiskrova komora v SUJV pracuijici
na 2 a vice castic



Jiskrova komora ll

pro registraci vice ¢astic §

Problémy s plyny z plexiglasu

a pribojem VN v rozich atd.
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ELASTIC SCATTERING OFT ¥,

15 GeV/¢ POSITIVE PIONS

ON ERATANE AT 1800

LA BAVIN, A 5. VOVENKO, B.N.GUS'KOV, M. F. LIKHACHEV, A. L. LYURIMOV,
Tu. A MATULENKO, V.8 STAVINSKY, HSU YUN-CHANG
Jaint Iustitule for Nuclear Reseaveh,
Labavatary of High Enevgioz, Dubne

Received 17 May 1065

Thers are at present several experimental and
theoratical papers which show a possitle behay-
four of the differential ernss section far elastic
plon-proton seallering =t large angles and its
energy dapendence [1-8),

However, since the statisties is still poor
and there are some methodical diffieclties the
region of scatering angles near 180° remains
practically rot studied.

This paper reports the results of the measure-
ment of the differential cross seetion for elastic
scattering of 815 GeV/e pasitive pions on protors
at & smull solid angle near 160", These messure-
ments were made at the Joint Institute far Ny-
clear Research synchrophasotron,

The beam of positive particles wilh momenta
of (5,15 4 0.05) GeV/e and angular divergency
G marad formed by a systen of quadrupoles was
incident on a liguid-hydrogen target B {fig. 1)
The pusitive pions containing in the heaw were
detected by a differential gas Cerenkoy counter
DC [9] worked with twa independant shotomulti-
pliers and seintillation counters 8y, 8. The re-
coll protons emerging in a direction clese to thal
of the ineident mesor were soparated from the
bear: and were mementun analysed by a magnetic
spectrometer M, consisting of two strongly {o-
ceslng magnets. The mementa of the recoil pro-

tons were measured according to the position of
the track in 2 spari chamber SC-1L The thresh-
old zas Cerenkov comnters Cf and Cs were con-

Fiz.1

B8

rected n anticoincidence to reduce the pion
background. The positive pions scattered back-
wards were datactad by the counter 8y and came
1o rest in & Lead layer between the counters 3y
and Sq, the laller one Leing connected in anti
eaincidence, The counters Sy and Sy had holes
tarough which the beam passed. In the spark
chamber SC-1the tracks of the incident and scat-
terad pions were observed. The spark chambers
were triggered by the coincidances

814DC) -DCy+ 8348y -8gy -0+ 8y +854 83-Cq.

The geomelrival efficiency of the arrange-
went 15 a function of the scattering angle a3 well
as of the coordinates of the interaetion point i
the hydrogen target was caleulatad by the Monle-
Carlo method, Qo the basis of these calowiations,
the effective c.m, solid a.n_?la of this arrangement
was found to be 2.45 ¥ 1079 steradian,

Fig. 2a shows the momentum distribution of
particles falling in the fiducial region of SC-I1
and having & tolerable angular distribution.
Shaded among them wra those evenls which were
selected by the photographs in 8C-Ias corre-
sponding to the backward scattering: the angles
between the tracks satisfied the kinematies and
their intersection point luy in the target volume
within the experimental accuraey. The distribu-
Lions ars strongly peaked with 2 maximum at
3.49 GeV/e which corresponds to the momentum
of the recoil protans from elastie p backward
scattering.

Valume 17, numter 1
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Fig. 2 shows the momentum distribution ob-
tained by the control exposure when the current
in the speetrometer M was decreased by about
3. Tn this case the heam tail fell into the fidy-
cial volume of 8C-1. However, the peak of the
recoil protons is proaounced enough. The se-
lection eriteria are the same as by the normal
sure. One can see that the maximum of the
elastic peak was shifted. Thiz shilt (4.1 -0.3 ¢m)
ecs well with the expected one (4.4 om) within
the experimental error, The ratic of the nunber
of elastically scattered protons to the number of
monitor counts is similar to that in fig. 2a, The
double shaded area indicates the events which
corresponds to backward scattering according
to the pictures in SC-1, but in 8C-II, have a mo-
mentum smaller than that of elastically scattered
protons, These events should be attributed o in-
elastic backward scattering.

The solid lines in figs. 2a and 2b represent the
expected form of the elastic peak determined by
the apparatus and the beam. The curves are

normelized over the same ares as the histograma.

In order to delermine the number of the scat-
tering events two estimates Nyin and Npyay were
taken, Ny, (129) correszonds to the number of
events seleeted by the photographs in SC-11,
Ninax (151) - to those selected by the photographs
in 8C-L In so far as it is possible to miss a cor-
{ain number of events in 5C-I and to add a certain
number of background events in SC-II we took
the magnitude N = 2(Nyin + Mypax) = 140 as a
probaile estimate of the number of interaetions.

0 -4 -5 -1% am
451 A81Gev/

LETTERS 15 June 1965

In ealeulating the cross section, the correc-
tions were introduced for the efliciency of coun-
ters, and of electronic circuits, for particle in-

- [ ae

Using the picures taken o SCoILIF is pos-
sible to construet the angular distribution of po-
sitive piuns scattered backward in the angular

interval 180 + 176.7% It turned out that this dis-
bution docs nol contradiet the isotropic one.

e —
(GeVie) oz foum. (iib/sr References
2,52 -{0.58 - 0.87 442 3
4.1 (0.8 100 19¢3 o
3.15 {0,508~ 1.0

91 £ 9 this work

The magnitude of do/dD we obtained is pre
sented in tablc 1, The ervor includes the statis-
tical spread, the uncertainty in the estimate of
N and uncerlaintizs of the corrections. For es—-
parison, the samoe table gives the results of ¢ r
works in the neeresl angulur and energy inter-
vals. This vomp: n points to an existence of
a considerable peak in the ¢ ential rross sec-
tion for clastic »"p seatiering at 3.15 GeV/c near
1809, This peak is likely to be very sharp,

The authors arc grateiul to ¥, Byruley, 1
Kakurin, V. Tyufayes, N, Chernishev, A, Tzvincy,
Ja, Gladkii, D. Zelenov, L. Lebedeva, M. Mants,
N.Muoroz for the holp in the work. We wish to
thank the synchrophasctron crew for providing
stable operalion of the accelsrator,
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Prague’s activity set — ups:

1. Spark chamber spectrﬁometer
measuring rt-meson charge exchange at E =4 GeV
._ Dubna Prague -Warszaw experlment |

2. Cerenkov lead glass effective mass spectrometer,
measuring electromagnetic decay of resonance’s
~ atE={4GeV |
I and 1]
3. production of N-meson at E = 4 and 7 GeV



1. DUBNA-PRAGUE-WARSZAW experiment

P
-'f"—P_"’ e n charge exchange at E =4 GeV

. B

1. SET-UP:

. SYNT-
COUUNTERS

i OPTicAL
SPAR K. CHAMBERS

P
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The components of the DPW experiment set-up made in

Dubna — hydrogen target + cryogenics

Prague — all optical spark chambers +

scintillation counters
Warszaw— veto shower scint.counter

' The set-up took place on the beam position in
1964. It was assigned by the members of ICHEP
as the best set-up in LHE Dubna
(private communication of R.Hofstadter and W.K.H.Panofsky
to A.L.Lyubimov).

but it -meson beam runs started only in 1966 !
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INVESTIGATION OF THE REACTION wp —a'n AT 4.0 CeV/e

By J. Marviesko®, V. Stavinskl
Joint Tnstitwte for Nuclear Research, Duhna***
J. Husokv, 1. Learaus, . Moxknay, J. Skuna

Institute of Physics of the Crechuslovak Academy of Sciences, Prague®***

M. Szerryexa®™, W, Wajcix
Institute of Experimental Physics, University of Warsayw®#++*

(Received October 17, 1968)

The reastion 77 p — s at 4.0 GeVe was anal ysed using spark chamber technique. Crose-
seclion was found to bes

T arity = (L130-1-0.020) mb.

The ratio X = |Re 7t = 0)/Im Tt = 0)] = 0.894-0,10 corresponds, according 1o the Regge

pole approach, to &,{t — 0) — 0.46-£0.06. The comparison with theoretical prediclion is pres-
cnted,

The eharge exchange reaclion mp —a'n at 4.0 GeVie was analysed using sparlk
chamber technique. The experiment was performed at the Proton Synchrophasatran of-
JINR at Dubna |1, 2].

The experimental set-up is shown in Fig. 1. The momentum spread of the beam was
Apjp = 1.5%,. The direction of the beam was determined by Lwo small (six gape) thin-plate
chambers K1 and K2. The lquid hydrogen targel H2 was surrounded by a set of anticainei-
dence scintillation counters: the pol-shaped counter €5, and the counters C3 and G4 forming
walls of 4 box. A p-converting lead plate, Tem thick was inserted between the counters
€5 and €3, 4. The bottom #ide of the box was formed by the anticoineidence counter C6

Addresses:
* Now at the Institute of High Energy Physics, Serpukhoyv, USSR,
** Now at the Institute of Nuclear Research, Warsaw, Polska.

*#= loint Institute for Nuclear Resenrch, Dubna, USSR,

**** Institute of Physics of the Crechoslovak Academy of Seiences, Prague, Coechoslovakia.
#RE* Instyut Fizvki Doswiadezalnej, Uniwersylet Warszawski, Warszawa, ul. Hoa 69, Polska.
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2. Cerenkov Effect. Mass Spectrometer

I R Y8 :
m-k —- V n (Dubna-Moscow-Prague-experiment)
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The components of set-up made in

Prague — beam foil spark chambers

Dubna — all other set —up’s components



N Flcktromagnet.
: kalorimetr -

cerenkovovo
zareni v Pb skle

lJiskrové komory

Dvoukanalovy spektrometr efektivnich hmotnosti
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M.N. Chacaturjan — vedouci experimentu

Kalorimetr — blok Pb sklaa 9 spektrometrickych fotonasobicu
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ELECTRUNG ENERGY FioFv3
Kalibracni krivky energie spektrometru
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In the case when the resonance decays in 2 particles
has the equation very simple form as :

M?=2E,E,(1-ox 0)

where E and E, are the energies of the
decayed partlcles and 0 is the angle between
their direction.

The use of the |ead glass calorimetry for the
measurements of the energies of the decay
products was crucial to reach the best
precision of the effective mass of the
resonance.



The case when:

E2E,and E,2 E,,

(where £, and £, are energies of the particles
measured in branch 1 and 2, and £, and E,; are the
threshold energies inserted in the trigger), and:

E, vFE, =5 .,

enabled to study very rare resonance’s decays hawing
low BR. The selectivity of the trigger rejects very fast
background contamination of hadron origin.



~——  Leadglass modul

- The method used combining
track detectors and
Cerenkov

Pb glass or crystal
calorimeter

IS now elsewhere commonly
used in many experiments.




2. X-RESULTS

| wish here mention shortly the experiment performed on the

negative pion beam studied the reaction:

m- + p - X tn

where the resonance X decays electromagnetically on
two photons or electron+positron etc.

' goal decays of vector mesons /@)

The experiment observed for the first time rare decays

of the @ meson into electron-positron, that was followed
immediately by CERN and DESY-MIT experiments.
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The reaction r;"—p—'r; T 0, 2y has been studied ina b= |'J' = 0,24 (Gel
using spark chambers and Cerenkov total absorplion Eammaspeetrometars,
@ =43 +0.8 (GeV/e)™2 wnd b = 100 4 18 ub/(Gev/e)? Ir
estimaled,

2 range ul 4.0 Gev /e
T'he eoeliiclents
am the equation drfdt = & exp (af) were
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J. HLADEY, A. M. BALDIN, M. ¥N. KHACITATURYAN, M. 8. KHVASTUNOY
Joint Institute for Nuclear Research, Dubra, USSR

and

1. N. SHTARKQV

P N Lebedev Insiltute of Physics, Moscow,

Volume 31H, number 7

Table 1
Different(al cross section for reuaction {1y,

Mumber of  |#| {{GeV/cr2]  dofuapub [Ge v/ v)2)

imlervala

— .01 22 + 18
2 [N IO
a3 0,05 155 1. 183
f 0.07 143 = 20
o 6 00D 144 = 17
i} 011 108 & 15
7 0.13 iz x A7
& 4.15 106 + 17
= OuLT 94 = 18

10 - U.19 T6 + 18
Lt 0.21 G9 = 19

L2 0,23 T 19

in a spark ehamber converter or have cseaped.
The main source of Lthe backeground is the first
kind,

This background was sublracted hy using the
experimental three-gamma evenls, detected in
the same runs, as follows: each three-gamma
event was split into the two-gamma events
handled in the sume way as natural two-gamma
events. Multiplying thelr spectra by the (1 KK
conversion factor (here K is the probability of
one-gamma conversion in the spark chamher
asscmbly), the background of about 25% has heen
obtained and subtracted. The background, (a)
and (b), when some of the gammas have escaped,
was cslimated ta be about 5% using Lthe Monte -
Carlo ealeulalions.

Hach event was weighted by its Inversc de-
tection probability calculated by the Monte-Carlo
method. The differential crass-section (after
background sublraction) for reactinn {1} as a
function of the squared momentum transfer {-t)
is given in table l. The quoted errors are anly
due to statislics, These resulls are also ploited
in fig, 1. For compuarison, the data [rom ref, 3
at momentum 3.72 GeV /e ure alsao presented, As

i}

o,

u*%f”}é

dedt (ubhiy,

PHOYSICS LETTERS

['S5R

A0 Moareh 1970

is scen, there is no wide flattening in the forward
peak. For lhe hypothesis of flattening in the
range 0 = | =< 0.24 (GeV/c)2 the value of x2 =24
hy 8 degrees of frecdom was obtained, It corre-
sponde to P(x2) less than 10-3,

In the first interval, up to [£] - 0,02 (Gev/e)2,
the differential eross-section decroases with
i!i — . The value do/df in the lirst interval
was syslematically lower In all the runs of eur
experiment indicating the change af slope for
suall values of (7], In the range 0.02 = 2] =
= 0.24 (GeV/e)2 (e.g when the first point iy ex-
cluded) the data were upproximated Ly

dafdd = b exp (at) (2)

The following resulis have been obtained by the
best fit procedure: : = 4.3 2 0.8 (GaV/p)-2
& =190 L 18 ub/(Gav/c)2 by x2 - 2.1 (9 de
grees of freedom),

The slope 2 is in good agreemeant with the
slape from ref.3 ohtained in Lhe greater range
of £: U.2 = |£]| = 0.7 (GeV /)2,

The measurements of reaction (1) in the
range of small |ti valuecs ure very important for
the parametrizalion of the residue function in
the Regge-pole model. A series of analyses
[5 - 7] using bulh experiinental and theoretical
data fram - N and KN interactions, in the Regpe-
pole model parametrization has been performed
during recont yYears, The duata in the high enerpgy
reglon were completed by the dula in the low
tnergy region on the basis of the [inite energy
Sum rules [8]. Tt is possible to analyse the data
for the veaction (1), wherc only the An-meson
contributes, on the basis af a one-pole exchange
formula;

duzds - T(s g2e(H-2 (3)
The function ¥(#) is strongly dependent un Lhe

model used. Tt contains the helicity f{lip and non-
(lip amnlitudes zand ghost-Killing factors, T'he

t oLR Dara
towsan ET AL

o

©o
]

oq .2

Fig. 1. The differential cross section for the reaction e o -

a3 a4 a5 o0&

-TRANSFER pMom. [(GEVAC)'T
—n+7n, 2% The squares are (rom the present paper,

The eircles are from rel. [3] 8t 3.72 GaV /e,

476°

n — mezon

Regge model

A, trajektorie
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3) Both (individually) possess universal coupling strengths

Since universality and vector character are features of a gange-
theary those shared characteristics =uggest that weak [arces
just like the electromapgnetic forces arise from a paupe prin-
ciple. There ol course also are profound differences: Electro-
magnetic coupling strengih is vastly different from the weal.
Quantitatively one may state it thus: if weak forces are as-
sumed to have been mediated by intermediate bosons W, the
boson mass would have to equal 137 M,, in order that the
(dimensionless) weak coupling constant g3 /47 equals e® /47w
Ishall approach this synthesis from the point of view of renor-
malization theory. I had hoped that would be able to report
on weak and electromagnetic interactions throughout physics,
but the only piece of work that is complete is that referring to
leptonic interactions, so I will present only that today. Ward
and I worked with these ideas intermittently, particularly the
last section on renormalization of Yang-Mills theories. The
material T shall present taday, incorporating some ideas of
Higgs-Kibble, was given in lectures (unpublished) at Tmpe-
rial College. Subsequently I discovered that an almost identi-
cal development had been made by Weinberg who apparently
was also unaware of Ward’s and my work. (Ertracted from
the introduclory pard of the paper. )

Related references

Mere {earlier) imformation
A Salam and J. C. Ward, Nuovo Cun. 11 (1959) b8E;
A, Salam and .. ¢, Ward, Phys. L .13 (1964) 168
A Salam and J. ©. Ward, Phys. Rev. 136 [(1964) B763;
A. Salam, ’hys. Hev., 127 (1862} 131;

See also

5. Weinberg, Phys. Rev. Lett. 19 (1967) 1264;

W+, W-

-

Particles studied

CHARTAK 1968 Nobel prize

B Invention of multiwire proporional chambers. Nobel prize
to G. Charpak awarded in 1992 “for his invention and
development of particle detectors, in particular the

| multiwire proportional chamber” B

The Use of Multiwire Proportional Counters to
Select and Localize Charged Particles

| 6. Charpak et al.
| Nucl. Instr. and Meth. 62 (1968) 262;

Abstract Properties of chambers made of plancs of indepen-
dent wires placed between two plane electrodes have been
mvestigated. A direct voltage is applied to the wires. It has
been checked that each wire works as an independent propor-
tional counter down to separations of 0.1 em between wires.
Counting rates of 10°/wire are easily reached: time resolu-
tions of the order of 100 nsec have been obtained in some

gases; it is possible to measure the position of the tracks he-
tween the wires using the time delay of the pulses: energy
resolution comparahle to the one obtained with the best cylin-
drical chambers is abserved; the chambers operate in strong
magnetic fields.

Rf:zﬂﬂf.f{ "'.'Jrﬁ'r'ﬁ.fkf"ﬁ”

See alsa
5. UL Curran and J. . Craggs., C'ounting fubes, Butterworths,
London (1949) 32;

| AsTvacAaTUROV 1968

B Ohservation of the p — ¢ ¢ decay B

Observation of the ¢ — ete” Decay

R.G. Astvacaturow ef al.
Phys. Lett. 27B (1968) 45;

Abstract Five events of the ¢ — ¢7e~ decay have been iden-
tified using spark chambers and Cerenkov total absorption
gamma spectrometers. The probability for these events to be
simulated by the background is smaller than 0.1%. New data
on the e" e -decays of p and w-mesons have been obtained.

Aceelerator Dubna proton synchrotron
Detectors HBC-5(CM., Spark chamber

Reloted references

Mare (earlier) information

M. N. Khachaturyan et al., Phys. Lett. 24D (18967) 34%;
See also

R. A. Zdanis et al., Phys. Rev. Lett. 14 (1965) 721;

D. M. Binnie et al., Phys, Lett. 18 (1865) 318;

A. Wehmann et al., Phys. Rev. Lett. 17 (1966) 1113;

I Aungqustein et al., preprint Orsay LAL. {1866) 1167,
N Auslander et al., Phys. Lett. 2568 (1967) 433;

GG. I jens et al., preprint CCINIWN 67 /6415;

J. K. de Pagter et ul., Phys. Rev. Lett. 18 (1988) 35;
1. CI. Chase et al.,, Phys. Rev. Lett. 18 (1867) T10;

J. G. Asbury et al.. Phys. Rev. Lett. 19 (1967) 88u;
ABEBHLM Collaboration. Nuove Cim. 31 (1964) 720;
H. l. Hess et al., Phys. Hev. Lett. 17 (1966) 1109:

H. O. Cohn, W. U. Bugg, and A. T. Conda, Phys. Lelt.
15 (1965) 344;

A. H. Rosenfeld et al., PData on Particles and Resononl States
preprint UCRL-8030. (Sep. 1967);

Reactions
T p = ne el 4. GeV(Puu,)
TP > n ﬂu 4. G(-’-'\"(plp\b}
TP > W 4. GeV(Pun)
TP — T 4. GeV(Puu)
pn — e eT
w g et
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~ 1965 Ustav Fyziky Vysokych Energii

Protvino u Serpuchova

Protonovy synchrotron E = 70 GeV

pro experimenty od 1970
(pouze pro vybranou spolecnost)

Reditel LVE akademik A.M. Baldin nedovolil nasi G¢ast v UFVE




Program pro Serpuchov od 1970:

Regenerace mezonu K°—K° —rt* it

na H,, D,, C regeneratorech,

_—>

Semileptonove rozpady K°  mev, rtuy,

>

Vzacné rozpady mamsmi K° ot



COOBWEHWA
OBBLEAVMHEHHOIO

NMHCTWUTYTA
AAEPHBbIX
WCCAEAOBAHUWN

aeanaEn g “" LLLTTITT

TIOUCK HOBHX PE30HAHCOB
HA YCTAHOBKE "®OTOH"

[lpoeKT 9KCIEpUMEeHTd Ha yCckopuTtere B Cepnyxone

L

Iy6uma -~ Mockea - Byxapecr -
[Ipara -~ Bapuwasa - Jloase

|l Hayyno-uccneqoparenncruit UHCTHTYT saepHoll dimouxy
MI¥Y, Mockpa,
5 . ; 3
| HucTuryr dusukn Bapwabckoro rexHpyeckoro

I{}.A.A;mm:ampoaf P.I' Actsauarypor, A.M.Baann.

< I T T o
O.banea, C.I' Bacunanze, .1 gagku’ H.H.Togopyn,
H.B.3anescknit, B.M Ueanos. M.M HUBanuenko, 1-1.1:'1':1;1;13
A.J.Kupuanos, E.Knamk, A.U.Komap! B.A.Ko3zop !
W.9.Koanakor, B A Kpamapesko, b.A Kyaakos.

JL.I" Makapor, A WM ManaxoB, I".JI. Meakvmos. B.C M SRt i
J.Hsry 2 B.B Ilasnosckas,’ B.J Mewexoros, .
H.H.MMasuwkesuy, C.H.[Maswkesnu, A.llpokew, d Cer i ]
A.E.Cennep, JI.A .Cennep, B.CroBuiicku, b M.Crapueuko
3.Crpyranbckn,’B.Taavana,’ 1.B.Vpaisckuit,

P.®npkoscku,® M .H. Xauartypau, [.B.Xpuctuancen
A.lpax,?A.C.Ysbipor, B.llumak,? ®.Inep

|
..aZ po létech souhlas do Serpuchova

(X4

gle jiz pozdé... jiz vSe obsazeno

Duagnecknil aECTUTYT AKagenunu Hayxk CCCP, Muocxna

2
HCTHTVT arovunii deopes ~DD E"““Pﬂ‘ﬂi

3
Dusuiecknlt urcTETYT YeXxocaoBamkol Axamenmicn HAYE,
Mpara.

I yiunepcutera, Bapuwaea,

61y,
HacrTuTy T snepsbix Heedeiceaduil, Jouse.



V. Vovenko, P. Piccioni, ... ?, J.Hladky

M. Safranov, ....?



The people is prepared to perform the
experiments with set — up in

Serpukhov - BIS and BIS — 2 and
CERN-NA-4
DESY — H1

and in other laboratories.
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OlO0T7/7L/TL/H1 V MepFvé® dne 15. dubna 1971a
Vyhotoveno {x.

Velvyslanec Chiiougékisi =

Pedpls (™% T
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——— 1 —

[ Cestostavansts atademiz véd f

Dodlo: 2 2 IV %7
NE IV o
r';:-éc_-t_lis_l&":" 7;-’*' i}

2

Faderdlni
ministerstvo Eehiraniénich vici
p L T 1Y ("ti'k e 1 & 2)

hodnoti nds — 1968

: AT
Uresa predsednictva vldady Fleds CSA‘;J\'H“}-,J 1:.fﬂ~__15?; s
(Vf‘-i.t 2. 3) v __ii_' :'__‘Jl_' i ‘,‘L‘, L .",-"‘“
v e, ® - . i gl
(Vedecky a pOhthkY) . fatfeant wyvor K5l, VI. odadl. Flasirssss avndoomnit™
J7 (v¥tisk E. 4) ¥y WA KR S0 ar —L
of CSKAR, pifedsede s. ing. J. Heumann "_(,_ APPSR S I Sy
v SUJV Dubna Ceytiin”al’ss e
e _
CSAV, predseds rc. ak. Kolfsinfk Shengrmns = sertet 1L
vytlak 2. 6) tress , $
% s FLierql e sfaaladl, s B

- ‘-\“-q..
A T
/’] T
A ,’lr
F

Hospoddfakd sprivan 8. 4/1971l.
-

rupink ve 8poje-
ném dstrvu JoCdernyoh vyzkumd v Dubnl (SCIV)a
Zpracovgl: 3. Tip=hof, 1. taj. ek. dselua.

PR 8 ¥ ody

CAS2 e

1. Celkovd ghe-rkteristikp prupiny
zklamalo ES. K 1. dubnu 1571 &inil faXticky stay skupiny prascovnikd ‘
SO0V s Cesakoslovenska oslkem £5 omob. £ tcho bLyle do BOJY
vedenl’ &s. stranou, t.Jj. C3AV, vyslédno 17 pracovnik(, sbytek t.J.

28 tvolf menfelky. DEtL Je ve skupiné 26. 7 uvedendho poltu
Je 35 nérodnosti slovenskd, 26 BSeakdé, 4 yuské. 61 Jje sasfstind-

e ]
V SUJV I LVE ne v SGJ‘J', 4 jmou v domdonosti, Podrobny sexnsm naiiieh pro—

. covnikd je uveden v pBileose 3. l. Jeden precowvnik SOJY (lehis

(Ulehla' Pernegr) I ae Fenou) byl vedenfm SGJV vwysldn k& dlouho&obé.a'.':': pratltmiﬂ P

pobytu v KS (Francliae). : 4 1 D dait

1eha’

nékteri pracovnici. Z vyslanyon 37 specialistd mé vysckeikelprd vearienf $A'c
e ot

R 9 t.Js cece 255 odbornd stBedolikolskd vsaidl 1 50

8koldkd jJe 16 z-lMazeno na mistech videckych CT] -

Nedoporudili CERN | 73 tofersser= #rtesh vaanaron noanoat =4 3 evedrubb s A8




Cas oddechu v Dubné
(malokdy)




Budovani zarizeni
domacnosti

dilna na brehu Volhy -- T
zbytky z betonarky z vystavby
SUJV v r. 1956)




Doporuceni
zast.fed.LVE SUIV
(1.V. Cuvilo pro
Changulova)

Zadost o byt
adm. rediteli
SUJV
V.N.
Sergejenkovi
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Nase kulturni ¢cinnost




Navstévy Moskvy
(a okoli do 500 km)

Kimry, Zagorsk, Vladimir, ... ke

neb Pamiru, Bajkalu, ... . ” Mr}

(do ~ 5000 km).
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