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Tabsmra 1: Crarudeckne cBoiicTBa JAeHTPOHA,

/\' ) 2 1/2 A 2
Exp. | 2.074879(0) - 1.9560(68) | 028 0.0271(4) | 0.0776(9) | 085740671)
MU 2.2246 0.78 1.9611 0.2860 0.0271 | 0.07745 0.843
Paris 2.2250 .77 1.9716 0.2789 0.0261 0.078 0.853
RHC 2.2246 6.50 1.9602 0.2770 0.0259 0.0757 0.840
RSC 2.2246 0.47 1.9569 0.2796 0.0262 0.0757 0.843
Bonn 2.225 4.58 1.86 0.2856 0.0267 —
Table 1: Deuteron properties in the dressed bag model.
Model Pp (%) | rpm(fm) @@) Ag(fm—Y/2) | n(D/S)
RSC 2.22461 6.47 1.957 0.2796 0.3429 0.8776 0.0262
Moscow 99 2.22452 5.52 1.966 0.2722 0.3483 0.3844 0.0255
Bonn 2001 2.224575 4.85 1.966 0.270 0.83521 0.3846 0.0256
DBM (1) 2.22454 5.22 9715 0.2754 0.8548 0.3864 0.0259
P, = 3.66%
DBM (2) 2.22459 5.31 1.970 0.2768 0.8538 0.8866 0.0263
P = 2.5%
experiment 2.224575 1.971 0.2859 0.8574 0.8846 0.0263







SPIN IN PARTICLE PHYSICS
ELLIOT LEADER

Imperial College, London

© Cambridge University Press 2001

In purely hadronic physics, too, there are tantalizing questions regarding spin dependence. There exists a whole array of
semi-inclusive experiments like pp — P nX with a transversely polarized proton beam or target, or pp —» hyperon + X, with an
unpolarized initial state in which huge hyperon spin asymmetries or polarizations — at the 30%-40% level! — are observed. These
experiments are very hard to explain within the framework of QCD. The asymmetries all vanish at the partonic level and one has to
invoke soft, non-perturbative mechanisms. All such mechanisms predict that the asymmetries must die out as the momentum
transfer increases, yet there is no sign in the present data of such a decrease.

B uMcTO aAPOHHOU PU3NKe TaKIKe CYLLEeCTBYIOT My4YuTeNbHble BONPOCbI, KacaloliMecs CNMHOBOM 3aBucumoctu. Cyuiectsyer Ue/biid
pAA, NONYUHKAIO3UBHbIX 3KCMNEPUMEHTOB, TaKUX KaK pp — P> 1tX ¢ nonepeyYyHo noAApmn3oBaHHbIM NYYKOM NPOTOHOB MU MULLEHbIO,
unu pp — P hyperon + X c HenonapM3oBaHHbIM Ha4YaZlbHbIM COCTOAHUEM, B KOTOPOM HabnlogaeTca orpoMHas acCMMMeETPUA CNUHA
runepoHa uam nonapusaumna — Ha yposHe 30-40%! 3Tn akcnepumeHTbl O4eHb TPYAHO 06bACHUTD B pamKax KX[. Bce acummeTtpum
Mcye3aloT Ha NApTOHHOM YPOBHEe, U NPUXoAUTCA Npuberatb K MATKUM, HenepTypbaTusHbiM mexaHuamam. Bce nogobHble
MEeXaHU3Mbl NPeACcKa3biBalOT, YTO aCUMMETPUM AO/IKHbI UCHE3aTb NO Mepe yBeInYeHUa nepeaadm UMnNynbca, O4HAKo B

MMeLWNXCA AdHHDIX HET HUKAKUX NMPU3HAKOB TAaKOTO YMEeHbLUEeHUA.

In exclusive reactions like pp — P pp the disagreement between the data on the analysing power at large
momentum transfer and the naive QCD asymptotic predictions is even more severe, but here at least there is an
escape clause: the theory of exclusive reactions in QCD is horrendously difficult.

B 3KCK/1I03MBHbIX peaKkLuAX, TAKUX KaK pp — P> pp , pacxoxKaeHune mexay AaHHbIMKU 06 aHanusupylowen
cnocobHocTM npu 6onbluOK Nepepayve MMNyaAbca U HAMBHbIMU acumMNTOTUYECKUMU NpeacKasaHuamm KX/ eute
b6onee cepbe3Hoe, HO 34€eCb, NO KpanHeit mepe, ecTb 3aNacHOM BapUaHT: TeopuaA IKCK/II03MBHbIX peakuuu B KX,
YXKACHO CNI0XKHa.
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Spin-Spin Forces in 6-GeV/c Neutron-Proton Elastic Scattering

'D. G. Crabb, P. H. Hansen, A. D. Krisch, T, Shima, and K, M. Terwilliger
Randall Labovatovy of Physics, The Univevsity of Michigan, Ann Avboyr, Mickigan 48109

; This large negative A,, for n-p elastic scatter
§ ing is quite unexpected. No theoretical models
1 predicted this effect, although a very recent con-

. !
{Fg | stituent-interchange model*® predicts A4,, = - 44%.

This may support the suggestion that large spin
s ewrmprr | effects are related to the composite nature of the
sowe | nucleon.’®3 An earlier Regge-model prediction?
1 is inconsistent with our data. It seems somewha
surprising that A,, is so large at a P,? of only 1

’ (GQ:V/ c)?

1, 2 - '2G. R. Farrar, S. Gottlieb, D. Sivers, and G. H.
&[(Gev;c)z] Thom Ph

FIG. 2. The spin-spin correlation parameter, A,,
r pure—initial-spin-state nucleon-nucleon elastic
cattering at 6 GeV/c is plotted against the square
e transverse momentum. The proton-proton and




COlOI‘ Transparency arXiv:1208.3668v1 [nucl-th] 17 Aug 2012
Gerald A. Miller

Physics Department, Univ. of Washington, Seattle, Wa. 98195-1560, USA

Abstract. Color transparency is the vanishing of nuclear initial or final state interactions involving
specific reactions. The reasons for believing that color transparency might be a natural consequence
of QCD are reviewed. The main impetus for this talk 1s recent experimental progress, and this 1s
reviewed briefly.

The basic 1dea 1s that some times a hadron i1s in a color-neutral point-like configu-
ration PLC. If such undergoes a coherent reaction, in which one sums gluon emission
amplitudes to calculate the scattering amplitude, the PLC does not interact with the sur-
rounding media. A PLC is not absorbed by the nucleus. The nucleus casts no shadow.
This 1s a kind of quantum mechanical invisibility.

Progress in Particle and Nuclear Physics 69 (2013) 1-27

Review
Color transparency: Past, present and future
D. Dutta®*, K. Hafidi®, M. Strikman 10
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Multiquark states have been discussed since the 15" page of the quark model

A SCHEMATIC MODEL OF BARYONS AND MESONS

M. GELL- MANN
California Institute of Technology, Pasadena, California

Received 4 January 1964

If we assume that the strong interactions of bary-
ons and mesons are correctly described in terms of
the broken "eightfold way' *~ ), we are tempted to
look for some fundamental explanation of the situa-
tion. A highly promised approach is the purely dy-
namical ""bootstrap' model for all the strongly in-
teracting particles within which one may try to de-
rive isotopic spin and strangeness conservation and
broken eightfold symmetry from self-consistency
alone 4). Of course, with only strong interactions,
the orientation of the asymmetry in the unitary
space cannot be specified; one hopes that in some
way the selection of specific components of the F-
spin by electromagnetism and the weak interactions
determines the choice of isotopic spin and hyper-
charge directions.

Even if we consider the scattering amplitudes of
strongly interacting particles on the mass shell only
and treat the matrix elements of the weak, electro-
magnetic, and gravitational interactions by means

*

-~

ber n¢ - nf would be zero for all known baryons and
mesons. The most interesting example of such a
model is one in which the triplet has spin 3 and

z = -1, so that the four particles d-, s~, u° and b®
exhibit a parallel with the leptons.

A simpler and more elegant scheme can be
constructed if we allow non-integral values for the
charges. We can dispense entirely with the basic
baryon b if we asmgn to the triplet t the followmg
properties: spin 3, z = -3, and baryon rn.unt;w:]r1
We then refer to the members u3i, d-3, and s-3 of
the triplet as "quarks" 6) q and the members of the

KBAPKOBAS 2K3O0TUKA

(dd or ud or uu)
n det cted. A search

that it would nev\
for stable quarks of {harg -5 or § and/or stable
di-quarks of charge -4 or + or +1 at the highest

anti-triplet as anti-quarks g. Baryons can now be
constructed from quarks by using the combinations
(agaq), («_:!gqqq}, etc., while mesons are made out
of (qa), (@qaqq), etc. It is assuming that the lowest
baryon configuration (gqq) gives just the represen-
tations 1, 8, and 10 that have been observed, while

the lowest meson configuration (g q) similarly gives
just 1 and 8.

energy accelerators would help to reassure us of
the non-existence of real quarks.

16
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QUARK—-DIQUARK SYSTEMATICS OF BARYONS:
SPECTRAL INTEGRAL EQUATIONS FOR SYSTEMS COMPOSED

BY LIGHT QUARKS

© 2011  A. V. Anisovich, V. V. Anisovich”,
M. A. Matveev, V. A. Nikonov, A. V. Sarantsev, T. O. Vulis

Petersburg Nuclear Physics Institute, Russian Academy of Sciences, Gatchina
Received May 7, 2010, in final form, August 30, 2010




How Often Do Diquarks Form? A Very Simple Model

Richard F. Lebed”
Department of Physics, Arizona State University, Tempe, Arizona 85287-1504, USA
(Dated: June, 2016)

Starting from a textbook result, the nearest-neighbor distribution of particles in an 1deal gas, we
develop estimates for the probability with which quarks g in a mixed g, ¢ gas are more strongly

attracted to the nearest g, potentially forming a diquark, than to the nearest q. (Generic probabilities
lie in the range of tens of percent, with values in the several percent range even under extreme
assumptions favoring gq over gg attraction.

We have seen that the large relative size of the
short-distance attraction between quarks in the color-

antitriplet channel compared to the attraction between a
quark and an antiquark in the color-singlet channel leads
inexorably to a given quark being mitially attracted to
a quark rather than an antiquark a sizeable fraction ot
the time. We interpret this mmitial attraction as the seed
event 1 the formation ot a compact diquark ggq rather

than a color-singlet gg pair.
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FIG. 2: (Color Dnline) Ratio of the pn — pn to pp — pp elastic differential cross sections as a
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_ _ B B Fig. 2. The subprocesses
. - " diagrams giving
1OLEAMEbINE N N N contributions to the B= N ,
S48 PHbIX a) o _
NECASAOBANNH B gY & XL’ -baryon production in
1y6Ha B B8 hard NN -collision: a) the
N N o quark-diquark subprocess;
£2-87-14 N b) the diquark-diquark sub-
Y Efremon. VT Kim B 4 process; c),d) the double
9 ) quark-diquark collisions.
DIQUARKS ROLE
IN LARGEp, DEUTERON The proposed mer::ha.ni:am of simultaneous double quark-diquark col-
AND H-DIHYPERON PRODUCTION lision can describe main features of la.rga-pj‘ deuteron production in
IN HARD NUCLEON COLLISIONS Ef
pp=-collisions at {3= 11.5 GeV (IHEP, Sarpukhnvf )e The predic-
"Submitted to "Physics Letters' tiﬂnﬂ BI'E mﬂdﬂ fﬂr the EHEI,EF E L 23-4 GE?#
The possibility of the H-dihyperon production in pp-collisions
1987 in the framework of the double quark-diguark collision mechaniam is

nﬁted-

Exotics states H = AA
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MASS ANALYSIS OF THE SECONDARY PARTICLES PRODUCED
BY THE 25-GEV PROTON BEAM OF THE CERN PROTON SYNCHROTRON

V. T. lC»::ur:::o::mi,\"l T. Fazzini, G. Fidecaro, M. Legros,T N. H. Lipman, and A. W. Merrison

We present here some results of a mass anal- GEEN, Ganava, Switzarland =
o (Received June 1, 1960) D / ra
ysis of the secondary particles produced at 15.9
to the circulating beam in an aluminum target a) POSITIVE PARTICLES (c) RATIO DEUTERONS/ PROTONS
bombarded by 25-Gev protons in the CERN proto emitted at 6= 15.9° a8 a function of momentum
and measured at 61 m for particles emitted at 'B“‘-*IE.H'
ﬂ?ﬂﬂhrﬂtrﬂ frem the target u,-‘rp
| a ) Pt-target
- T219815) 19 mg em? Pt 2|
I -
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B Pt-target aq b Al -target
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— 1 -
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DIQUARKS AND DYNAMICS OF LARGE-P, BARYON PRODUCTION 20|
V. T. KIM 10

Laboratory of Theoretical Physics, Joint Instiiute for Nuclear Research, 101600 Moscow o

T

Received 4 January 1988

In the framework of a diquark model of the nucleon, the strong scaling violation of the
p/n* -ratio in the pp-collisions from \/; = 11.5 GeV (IHEP, Serpukhov) to \/—s_ = 23.4 GeV
(FNAL) and to \/—5 = 62 GeV (CERN ISR) is described. A fairly good description of the
magnitude of cross sections for single protons and for symmetric-proton-pairs with large-p, 01

is obtained. In the model with the dominating scalar (ud)-diquark, the yield relation
A%p~K*/n™ is predicted.

T 1 1.1 71

qd+dd+qq

IEREREY RN TN NERNNIENN N loqq

02 04 06 08 X

Diquarks T AR

030 | 9,,=45° g
PP -> p(m)+X, pp -> pp+X 025 q
Fig. 1. R = p/n " is the particle yield ratio in the pp-collisions. 0.20( i
a) Ocw = 90°: e the FNAL data' at \/E = 23.4 GeV (E = 300 GeV), A the IHEP (Serpukhov)
data’ at \/E = 11. 5 GeV (E = 70 GeV). 015} 7
b) dem = 45°: ¢ the CERN ISR data’ at \/; = 62 GeV (E ~ 1900 GeV). 0101 i
The dotted curve shows the contribution of the gg-subprocess, the dashed one shows the contribution
of the gd-subprocess. The total contribution of the gg-, gd- and dd-subprocesses is denoted by 0.05. QQ esenserenssnnssnnsansse
the solid lines. The dashed-dotted curves show the calculations with the diquark function
GY(x)~ (1 — x)/x at 70 GeV (curve 1) and at 300 GeV (curve 2). 1) - L

3 4 5 6 R, (GeVic)
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Comparison of 20 exclusive reactions at large ¢

TABLE I. Measured reactions presented in this paper.
The reactions are written as (beam + target) — (spectrome-
er particle + side particle). Reactions 1, 2, 3, 17, and 18 were
measured with either final-state particle in the spectrometer.

Meson-baryon reactions

1 7tp > prT
2 T p—pn”
3 K*p > pK+
4 K p—pK~
5 ntp — ppt
6 np o pp
7 Ktp— pK*t
8 K p— pK*~™
9 K poa7n gt
10 K p—sntE™
11 K p— An®
12 7"p —+ AK®
13 atp 5 atAt
14 7 p > AT
15 7 p—ntA”
16 Ktp + KtAt

Baryon-baryon reactions

17 PP — PP ’ . : o B

18 Pp — P 2 baryon-baryon interactions at fc.m. = 90°. The nominal beam momentum was 5.9 GeV/c and 9.9
19 P 1r:1r__ GeV/c for E838 and E755, respectively. There is also an overall systematic error of Angye = +0.3
20 Pp > K7K from systematic errors of +13% for E838 and +9% for E755.

Cross section | n-2
No. Interaction E838 ET755 (% ~1/s"7%)

1 ntp —prt 132 + 10 46+0.3 6.7+ 0.2
2 T p—pw 735 1.7+0.2 7.5+0.3
3 K*p - pK+ 219 + 30 34+14 8.3+%%
4 K p—pK~ 18+ 6 09+09 > 3.9
5 7tp — pp* 214 + 30 3.4+0.7 8.3+0.5
6 TTp—pp 99+ 13 1.31+0.6 8.7+1.0
13 atp o xtAT 45+ 10 2.0+0.6 6.2+0.8
15 Tp—owtA” 24+5 <0.12 > 10.1
17 PP — PP 3300 + 40 48 %5 9.1+0.2

Pp — PP 75+ 8 <21 > 7.5
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FIG. 26. The scaling between E755 and E838 has been
alculated for eight meson-baryon and 2 baryon-baryon inter-
ctions at fc.m. = 90°. The beam momentum for E838 was
.9 GeV/c, corresponding to s = 11.9 GeV? for meson-baryon

eactions and s = 12.9 GeV? for baryon-baryon reactions. For

he 9.9 GeV/c momentum of E755, the corresponding values
f s are 19.6 and 20.5 GeV?.




N3VUEHNE KBAPKOBOI CTPYKTYPHI
SUIEP B JKECTKUX TTPOLECCAX

C.C. HInmanckumii
ONAIL, Hdyona

Annora 1us:

Onma 13 OCHOBHBIX 3aJa4d PEeJATHBUCTCKON sijlepHoil (pusmka - m3ydeHue
[IPOIECCOB € ydacTHeM $Jiep, B KOTOPLIX OCHOBHYIO pPOJIb HaYUHAKOT UTPATh
He aJIpOHHBbIE, a KBapK-TJIIOOHHbIe cTellenn cBobojbl. MccieoBanus 1mocie -
arx 40 JieT 1MoKa3aJi, YTO eCTh cephe3Hble OCHOBAHMS CUUTAThL, YTO B YKECT-
KX TIpolieccax BHYTPHU sjiep HaOIo1aTed KOHMUTYpalun U3 HeCKOJIHLKUX
HYKJIOHOB B 00béMe CpaBHUMOM ¢ HYKJIOHHBIM. T.e. B s/ipe nMeercd "X0J10]1-
Hast"KOMITOHeHTa ¢ OOJILIION TIJI0THOCTRIO, CBOMCTBA KOTOPOIT OTIPE/Ie/ISTIOT CO-
CTABJISIONTNE KBAPKHW. XOJIOTHOE COCTOSTHUE ¢ DOJIBINON siAepHOil TI0THOCTHIO
CYMIECTBYIOT TaK Ke BHYTPH MACCHUBHBIX 3BE371. MOXKHO HajlesiThesl, 9TO Jie-
TaJIbHOE Hccie/IoBaHie 3Tol CBEepPXIJIOTHON KOMIIOHEHTBI 1O3BOJIUT B Jlabopa-
TOPHBIX YCJIOBUAX U3YUUTH XapaKTePUCTUKN COCTOSIHUS s/IEPHOTO BEIecTBa B
MeHTpe MacCUBHBIX 3BE3.




«OH3HEKA 3JEMEHTAPHBIX TACTHI[ H ATOMHOI'O AJPA»,
1984, TOM 15, BbIII. 6

YAK 539.12.172

MHOFOKBAPKOBBIE CUCTEMbI B SIAEPHBIX
MPOLIECCAX

B. B. Bypos, B. K. JITyxvanoé, A. H. Tumosé
109, - ' :

1077

10°

flpomox,

1L .
10 xa,1 HedmpoH, n=

Puc. 5. 3aBHCHMOCTh 3KCIEPHMEHTAJ 1072
P

HBEIX ynpyrax d¢QopmdakTopos NHOHA, —
HpPOTOHA, HEWTpPoHA, [elTpoHA, SAJEP 107 e '
SHe, *He [20, 21, yMHOMEHHHX Ha _ Aedampor, n
(g™, or ¢®. JIMHMR NpOBeJeHH IO 102
TOIKAM
10°
- i *He, n=9

I (rad o

{10°% .

‘ -
-
1077

a 50




EZ 45 (yd ~pn) / kb GeV™

2.0

: e Jefferson
1.2 C I 0,4 SLAC
10 | Ref. 16

0.0:IIII|IIII|IIII|IIII|IIII
0 1 2 3 4 O

Ey(GeV)

Fig. 1: Large angle v-dismtegration of a deuteron [28].
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Indication of asymptotic scaling in the reactions dd — p®H,
dd — n®*He and pd — pd
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It is shown that the differential cross sections of the reactions dd — n®He and dd — p®H measured at
c.m.s. scattering angle #.,, — 607 in the interval of the deuteron beam energy 0.5—1.2 GeV demonstrate the
scaling behaviour, do/dt ~ s 2%, which follows from constituent gquark counting rules. It is found also that the
differential cross section of the elastic dp — dp scattering at &.,, — 125— 135 follows the scaling regime ~ s 1¢
at beam energies 0.5—5 GeV. These data are parameterized here using the Reggeon exchange.
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Fig.2. The differential cross section of the dd — n®*He and
dd — p®H reactions at 8., = 60° (a),(b) and dp — dp
at feme = 127° (c), (d) versus the deuteron beam kinetic
energy. Experimental data in (a), (b) are taken from [20].
In (<), (d), the experimental data (black squares),(o}), (&),
(open square) and (e) are taken from [22 — 26], respectively.
The dashed curves give the s~ 22 (a) and s '® (¢) behav-
iour. The full curves show the result of calculations using
Regge formalism given by Eqgs. (2), (3), (4) with the fol-
lowing parameters: (b) — C1 = 1.9 GeV?, R} = 0.2 GeV 2,
C: = 3.5, RZ = —0.1GeV~? (d) — C; = T7.2GeV?,
R} = 05GeV~ 2%, C: = 1.8, R = —0.1GeV 2. The up-
per scales in (a) and (c¢) show the relative momentum ggn
(GeV/c) in the deuteron for the ONE mechanism
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Qualitative analysis of proton inelastic scattering for diquark

searching

VLADIMIR V. BYTEV,*! STEPAN. S. SHIMANSKIY®

@ Joint Institute for Nuclear Research,
141980 Dubna (Moscow Region), Russia

Abstract

In this paper we discuss exclusive reactions which analysis can be used to receive
direct indication of diquark existence. We make estimations of diquark scattering
process measurement in inelastic proton-proton collisions. It was shown that putting
special restrictions over kinematics and particles in final state of process it will be
possible to enhance potential diquark contribution to scattering up to 10%.

We put qualitative characteristics of process with diquark and ways to distinguish
it from quark scattering in model-independent w.

Figure 4: Kinematics of particles in pp collision in the case of diquark-diquark scattering.
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TOM 11, BBIII. 3

MATEPMAJH Xil 3MMHEN OKOJH JHAP

YAHK 539.171.1

PACCESIHVE YACTUL, BbICOKOMN SHEPIUM
KAK METOO MCCINEOOBAHUA

MATNOHYKNOHHbLIX KOPPENALIUA B KYMYJISITUBHHE HYKJIOHH
OEATOHE U A0PAX 1 KOPOTKOIE/CTBYKIME KOPPEIALMU B SIPE

I41

M. H. Cmpurman, J. J. ®panrdypm MiH-Crpmam: XL 5. Gpetmgyps

JIeHWHrpafCHUA WHCTUTYT AfepHoW pusukn uM. B. Tl. HoHcTakTHHOBa, JleHuHrpan

572 M. 1. CTPURMAH, JI. JI. PPAHK®YPT

MaJIBIX PACCTOSAHUMA B AApax U 0 coocobe UX ONUCAHUA MPeICTaBJIseT
CaMOCTOATeNbHBU HHTepec. Ilear o0630pa — mokaszars, 910 0TGOP
COOBITHI, CONePKAMNUX KYMYJIATUBHBIE YAaCTUIBI, yBEeJIWYUBAET OTHO-
CUTeJBHBIA BKJIAN OT KOHQUTYypanui B BOJTHOBOK (yHKIUE sApa,
coflep;KaIMUX HECKOJbKO HYKJIOHOB (J{Ba, TPU) HA MAJBIX OTHOCHTEJb-
HBIX paccroganuAx *. (KyMyJATHBHHIME dYacTUmamMu MHI, ciaexys [6],
Ha3bIBaeM BTOPWYHLIE YAaCTHOHI, 0o0pasylomuecs B KHHEMAaTHYeCKOR
o0JacTh, B3ampemeHHOH g pacCesHUsaA HA CBOOOIHOM HYKJIOHE.
HesaBucumMo 0T TeOpeTHYeCKOM WHTEPIPETANMH HTOT TePMUH VIOGeH
Juisi 0003HAaYeHNsI YKa3aHHON KWHeMaTHYeCcKoul o6iacTu.)
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ON THE FLUCTUATIONS OF NUCLEAR MATTER
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J. Exptl. Theoret. Phys. (U.S.S.R.) 33, 1285-1299 (November, 1957)

It is shown that the production of energetic nuclear fragpments in collisions with fast nucleons

can be interpreted in terms of collisions of the incoming nucleon with the density fluctuations
of the nuclear matter.

1. INTRODUCTION

THE motion of nucleons in nuclei can result in short-lived tight nucleon clusters, in other words, in
density fluctuations of nuclear matter. Since such clusters are relatively far removed from the other
nucleons of the nucleus, they become atomic nuclei of lower mass in a state of fluctuating compression.

In their study of the scattering of 675-Mev protons by light nuclei, Meshcheriakov and coworkersi#?
observed recently certain effects which confirm the existence of such fluctuations, at least for the sim-
plest nucleon-pair fluctuations, which lead to the formation of a compressed deuteron.
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B.C.CrtraBuHCKuUum

IlpenjioxeH eguHBIME AJITOPHTM BBIUHCIJICHHSs HHKJIIIO3HBHBIX
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HbIMM 1A HHBIMM.

Pafora BbinosiHeHa B HUncTutyTte saaepubix uccaenosaumiit PAH, Mocksa.







45 Gev 159°
o Al

o Ti

v Mo

x W
0.14 Gev  97°
o Al

A Cu

e Ta

p
anti p

d
anti d

t ( 3He)
anti t ( 3He)







EE

THEP, Protvino

FODS







P, GeV/c

2.57  2.90 d/p ratio

0.8 -

0.7

0.6

0.5

T T T T T T rommy T rT

0.4

0.3

0.2

LLILLLLL R L1/ AL AL

1 ]
3.5 4.0
P, GeV/c

--5-5-[:]- w

- ® ®Oe .O.]!).B -,C’

LULILELL B AL R L1 11 O O R 1| N R

&

T T T

L]
104 ) ) 0 ° 1 1 )
015 ' ' ' ' a0 s 1.5 2.0 2.5 . 3.5 4.0
P, GeV/e PT, GEV/C

Fig. 2. Invariant cross sections for i+, K, p, d, and ¢ Fig. 3. Ratios of the (a) deuteron and (&) triton yields
production at an angle of 40° in proton interactions with to the proton yield at various transverse momenta of
(a) carbon and (&) tungsten targets. The vertical lines particles in the cases of employing carbon and tungsten
correspond to elastic nucleon—nucleon scattering at an targets. The closed symbols represent results of the

an%Le of 40°. };rh'_e tra?slvers]e—n_il-zmentum ‘_valtlagsgre given present study. The open symbols stand for data measured
on the upper horizontal scale. e curves in this figure are earlier in [3] for an angle of 35°.

drawn to guide the eye.




20 25 3.0 35 40 45
P, GeV/c

Fig. 4. Average baryon number at various momenta.

Table 1. Average values of Bs for pg = 2—4 GeV/c
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tion of the data by a parameterization of the form (3).
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FIELDS, PARTICLES,
AND NUCLEI

Scaling Behavior of Spectra of Protons, Deuterons,
and Tritons Produced with High Transverse Momenta
in p4 and >CA Collisions

N. N. Antonov4, A. A. Baldin?, V. A. Viktorovs, A. S. Galoyan?, V. A. Gapienko* *,
G. S. Gapienko?, V. N. Gres’?, M. A. Ilyushin?, A. F. Prudkoglyad?, D. S. Pryanikov~,
V. A. Romanovskii?, A. A. Semak?, 1. P. Solodovnikov*, V. 1. Terekhov*,

M. N. Ukhanov“, and S. S. Shimanskii’

The first data on the yield of the lightest nuclear fragments (protons p, deuterons d, and tritons 7) with high
transverse momenta py at an angle of 40° in the laboratory reference frame from nuclear targets bombarded
by 50-GeV/c protons and 204-GeV/c carbon nuclei obtained in the SPIN experiment (IHEP, Protvino, Rus-
sia) have been reported. It has been shown that the pA4 and CA data can be described within a common scaling
approach, which possibly indicates that the mechanism of formation of high-pr nuclear fragments is common
for these reactions.
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Fig. 1. Spectra of (circles) protons, (rectangles) deuterons,
and (triangles) tritons in four different collisions. The ver-
tical dashed straight lines indicate the kinematic limit of
elastic nucleon—nucleon scattering at 40°.
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Fig. 4. Exponential dependence of the cross sections on I1
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The CEBAF large acceptance spectrometer (CLAS)

Drift Chambers
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Region 1 Regaon 2
Region 2 Region 3
Region 3 /

\~
Mini-torus Coils
1m

4
’ Main Torus Coils \ K S
1m . . :
. Cerenkov Counters Fig. 4. Schematic view of the CLAS detector, showing a cut
perpendicular to beam. Also shown is the mini-torus used only

for electron runs.

4

TOF Counters
Fig. 3. A schematic top view of the CLAS detector cut along the beam line. Typical photon, electron, and proton tracks (from top to

bottom) from an interaction in the target are superimposed on the figure.






RNP-2005, arXiv:inucl-ex/0604014vl 24 Apr 2006

Other item to the portrait of the “crisis” in our understanding of nucleon-nucleon
(nucleon-nuclear) interactions in this region, let us add that till now the "’spin crisis of
the 70-se” has not been solved. There is no understanding of the anomalously strong
spin dependence of the elastic-scattering cross section of protons (at the angle 900 in
the center-of-mass system) for momenta of protons 8-9 GeV/c. It is real riddle that

in many measurements of cross sections we see that ’counting rules’ are working
very well (in the pp elastic scattering with maximal p; too). But naive gquark
predictions disagree drastically with the polarization data. We can propose to
Investigate reactions

pp(p) — BB(B) + MM.

where B is a baryon and M is a meson. Baryons must have the large p; . These
reactions will give possibility for more detail studies not only the nucleon quarks
structure in the valence quark dominance region but the spin structure of the
Interaction. Still there is no theory which explains large spin effects in inclusive
processes of the meson and the hyperon production. These effects do not vanish up to
the energies of hundreds of GeV. These all show that in the region of nuclotron
energies so many fundamental problems have been accumulated that even a small
number of an additional data can radically help for their solution.

To carry out all these investigations as cumulative ones in high p-
region L HE will need to create special experimental set up.
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SPD Lol for Phase /syy < 10 GeV (Shimanskiy S. - 29.06.2020)

The unique SPD detector properties:

- about full solid angel AQ ~ 4;

- registration about all kinds of particles;

- the luminosity ~ 10** em? s°;

- PID — close to full energy range and high momentum resolution;

- polarized proton and deuteron beams;

- the presence of tagging stations to detect spectator neutrons and protons
which will allow to investigate the full set of isotopic states of nucleon-nucleon
interactions (pp, pn and nn) in the polarization mode;

- pp-, pd-, dd-, pA-, dA- and AA-interactions (A-light nuclear beams).

The unique characteristics of the SPD detector make it possible to supplement the
hysical program with research aimed to study the laws of QCD in the
onperturbative region. These laws determine the possibility of existence the exotic
uantum components (multiquark) in the structure of hadrons (diquark - tetraquark

EEENTY

and pentaquark) and ordinary nuclei (multiquark — “baryon anomaly”, “color
transparence” and cumulative processes). SPD detector has the ability to provide
tudies of the exclusive reactions (v/Syy < 6 GeV) and correlation measurements
VSyn < 10 GeV) when in the final state all (or some less) particles are produced with
igh pr (= 0.5 GeV/c) momenta.

pPpP-, pd- and dd-interactions

1. Diquark - existence and properties.

2. Violation of the flavor universality (comparison of pp- and nn-interactions).

3. The nature of the huge spin and nonpolarization effects in the pr~ 2 GeV/c
anomaly region.

4. Existence of exotic hadron states in the light quark sector.

5. FSI or hadronization mechanisms (with s,c-quarks participation).

6. AN —hypemuclei.

7. e'e anomaly in pn-interaction.

pp-, pd-, dd-, pA-, dA- and AA-interactions

1. The nature of the cumulative effects (flucton, SRC and CsDBM).
2. The nature of the color transparence anomaly in A(p,pp)A’ reactions.

3. Subthreshold J/ ¥ production.
















HoBble BO3MOXHOCTU — HOBbIEe AeTEeKTOopbI

“New directions in science are launched by new tools much more
often than by new concepts.

HoBble HanpaB/sieHUs B HayKe 3anyCcKaloTca HOBbIMM
MHCTPpYMeHTamu(meTognKamu) ropasgo 4aile, Yem HOBbIMMU
KOHUenuuamm.

The effect of a concept-driven revolution is to explain old things
in new ways.

SdPeKT KoHLenTyanbHOW PEeBONIOLIMM COCTOUT B TOM, HTODbI
0BBACHUTDL CTapble Belln NO-HOBOMY. (HY)Hbl HOBble Modernu U
meopuu)

The effect of a tool-driven revolution is to discover new things
that have to be explained”

b PeKT MHCTPYMEHTANIbHOM PeBoNIoL UM 3aK1II04aeTco B
OTKPbITUM HOBDIX Belleu, KoTopble A0/KHbI bbITb 06bACHEHbDI.
(HY#HbI HOBbIE OemeKkmopbl).

From Freeman Dyson ‘Imagined Worlds’


http://upload.wikimedia.org/wikipedia/commons/3/3d/Freeman_Dyson.jpg

~ Coalescence + jet, 62.4 GeV

Coalescence + jet, 200 GeV
Baryon junction + jet, 200 GeV

pr. GeVie

Particle Ratio

py (GeV/c)

FIG. 20. Comparison of the cross-section ratio p/m*
measured on tungsten at Vs =23.7 GeV (closed circles),
with that obtained by extrapolation to A =1 (open circles).
Ratlos obtained from the British-Scandinavian collabor-
tion (Ref. 23) at Vs =23.4 GeV are also plotted (closed
squares).

Fig. 3. [10] Ratio of the cross sections for the production of protons and charged pions as a function of the transverse
momentum for various degrees of centrality and two beam energies of 62.4 and 200 GeV: (points) results of the STAR

experiment and (curves) results of model calculations.
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Baryon anomaly in Pb-Pb
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+ Baryon to meson ratio increasing with centrality for p; < 8 GeV/c.

« Enhancement at moderate p+ is consistent with radial flow

« May be explained by quark recombination from QGP (coalescence model)
+ For p;> 8 GeV/c no dependence on centrality and collision system

« Consistent with fragmentation in vacuum

05.11.2013 ALICE overview
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Pion production: be for coherence in med‘iu/rn-energy heavy-ion collisions s

J. Stachel, P. Braun-Munzinger, R. H. Freifelder,* P. Paul, S. Sen, P. DeYoung,T and P. H. Zhang?
Department of Physics, State University of New York at Stony Brook, Stony Brook, New York 11794

T. C. Awes, F. E. Obenshain, F. Plasil, and G. R. Young
Physics Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831

R. Fox and R. Ronningen
National Superconducting Cyclotron Laboratory, Michigan State University,
East Lansing, Michigan 48824
(Received 19 November 1985)

The production of neutral pions has been studied in reactions of 35 MeV /nucleon “N +27A1,Ni,W
and 25 MeV/nucleon '°O+?’A1Ni. Inclusive pion differential distributions do/d T, do/dQ,
do/dy, do/dp,, and d?c/dy dp, have been measured by detecting the two pion-decay ¥ rays in a
setup of 20 lead glass Cerenkov detector telescopes. Special care was taken to understand and
suppress background events. Effects of pion reabsorption are discussed and it is found that the
cross sections presented here are substantially affected by such final state interactions. The com-
paratively large experimental cross sections and the shape of the spectral distributions cannot be ac-
counted for in single nucleon-nucleon collision or statistical models; they rather call for a coherent
pion production mechanism.
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FIG. 13. Experimental integrated pion production cross sec
tions divided by (A4pA7)?”? for different beam energies. The dif:
ferent symbols signify '°O + ?’ALNi (closed diamond, presen
data), N+4+2?’ALNi,W  (open diamond, present data
YOAr + “Ca (open triangle, Ref. 9), and '>C + '2C (open circles
Refs. 8 and 10). Also shown are results of a single nucleon
nucleon hard scattering model (Ref. 23) (dotted line), the extend
ed phase space model (Ref. 27) (dashed line), a thermal mode
(Ref. 30) (solid line), and the bremsstrahlung model (Ref. 38
(dashed dotted line). - ‘

Elob (MeV /nucleon)

FIG. 14. Experimentally determined slopé constants E) o
pion kinetic' energy spectra plotted as a function of beam
energy/nucleon. For C+ C spectra see Refs. 8 and 10. Th
solid and dashed lines correspond to predictions of Refs. 30 and
27, respectively. For details see the text.



(i) investigate pp, pd, dd, p*He, d*He, *He*He colli-
sions with polarized beams, which will allow one to
solve the puzzles of the spin structure of nucleons and
lightest nuclei and elucidate the specific features of the

SSN 15474771, Physics of Particles and Nuclet Letters, 2009, Vol. 6, No. 1, pp. 48-55. © Pleiades Publishing, Lid., 2009,
riginal Russian Text © S. Vokal, A.D. Kovalenko, AM. Kondratenko, M. Al Kondratenko, V.A. Mikhailov, Yu.N. F!.:'ai‘m 5.5, Shimanskii, 2009, published in Pis'ma v Zhurnal
izika Elementarnykh Chastits | Atemnogo Yadra, 2009, No. 1 {149), pp. 81-96.

PHYSICS OF ELEMENTARY PARTICLES
AND ATOMIC NUCLEIL EXPERIMENT

Program of Polarization Studies and Capabilities
of Accelerating Polarized Proton and Light Nuclear Beams
at the Nuclotron of the Joint Institute for Nuclear Research

S. Vokal®, A. D. Kovalenko?, A. M. Kondratenko?, M. A. Kondratenko?, V. A. Mikhailov?,
Yu. N. Filatov?, and S. S. Shimanskii?

spin structure of interaction in the region of nonpertur-
bative QCD:, it is especially important that it will be
possible for the first time to study the interaction of
polarized nuclear matter whose properties may deter-
mine the structure of the core of massive stars with
oreat magnetic nelds;

(11) elucidate the nature of strong polarization effects
in NN interactions at p,,, > 6 GeV in the region of lim-
iting large py, which has not been explained yet, and
find out how these specific features are related to the
change of behavior of valence quarks in this kinematic
region; the availability of polarized nuclei at a collider
will allow one to study the complete isotopic set of
states of nucleon—nucleon system (nn. pn. and for
the first time:

(111) study in detail the problems of P and T parity
violation in NN interactions;

(1v) solve the problem of the nature of cumulative
(subthreshold) processes:

(v) elucidate the nature of quark counting rules vio-
lation and determine the region of their applicability
(including at interaction of lightest nuclei);

(vi) solve the puzzle of resonance behavior of color
transparency at py,, ~ 9.5 GeV/e (py~ 2 GeV/e).
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Subthreshold Antiproton Production in 23Si+ 28Si Collisions
at 2.1 GeV/Nucleon

J. B. Carroll,” S. Carlson, " J. Gordon,™ T. Hallman,’ G. Igo, P. Kirk,® G. F. Krebs,® P.
Lindstrom,®> M. A. McMahan,® V. Perez-Mendez, ® A. Shor, @ S. Trentalange, ‘" and Z. F. Wang®’

2851+ 228{—>P+X .
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FIG. 3. Subthreshold antiproton production in p+Cu col-
lisions (X) and a comparison with p production in Si+Si col-
lisions (©). Solid line is a calculation for p+Cu— p+X in-
corporating a double-Gaussian distribution for the internal nu-
clear momentum (Ref. 11). Dotted line is the same calculation

for Si+Si— j+X.
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XII Advanced research Workshop on High Energy Spin Physics
(DUBNA-SPIN-07)

The spin physics attracts great attention since the 70" when at the energy of
beams ~ 10 GeV. In reactions with hadrons in complete contradiction with
predictions of QCD that polarization characteristics must disappear at high
energies the huge spin effects were discovered. The begun detailed studies with the
higher energies showed that the observed spin effects do not disappear even at
energies of hundreds GeV. The deep inelastic lepton scattering on polarized targets
in 80th and 90th of the past century led to the problem named "spin crisis". Until
now the spin effects have not found complete physical explanation in the
framework of QCD. The situation when there is no adequate understanding of
polarization phenomena at the energies ~ 10 GeV is real challenge to nowadays
theoretical models. This energy region becomes especially important in connection
with the increasing interest to the astrophysical problems, where enormous
magnetic fields up to ~ 10"® Gs have been discovered. Strong magnetic fields can
be as indication to an enormous role of the spin effects in processes of the massive
star evolution, the nucleosynthesis of heavy elements and the solution of the
mystery of the supernova explosions. One of the most important problem for high-
energy physics remains until now is understanding the nature of the spin and, in
particular, skill to calculate the spin of hadrons from constituent spins.

In the program of the international conference DSPINO7 the results of
activity with polarized beams of the LHE JINR accelerator complex have been
presented. These reports have reflected: the development of new methods to
preservation of polarization in the nuclotron for polarized protons and the lightest
nuclei; the project to create new polarized ions source (in plan to use components
from IUCF CIPIOS source); the proposals of further spin research with polarized
beams of modernized nuclotron-M and in a future with NICA-collider beams. All
these proposals are actually the substantiation of the project for creation on
nuclotron-M the center for spin studies in the region of energies ~ 10 GeV. The
acceleration of the lightest polarized nuclei will make possible for the first time
studies of the polarized nuclear matter collisions (d7d?T, dT*He? and *He*HeT),
for the first time study of the complete set of the isotopic states of the nucleon-
nucleon interactions ( pTpT, nTpT and nTnT) and study of the of orbital angular
momentum contribution to the nucleon spin. Accelerator complex with such
possibilities will not have a concurrence from other activities which will lead
polarization studies and obtained data will help to resolve the riddles of the spin,
which do not have the solution since 70th. Materials which have been presented on
DSPINO7 confirm high level and urgency of JINR polarization studies and the
undoubted realizability of the proposed project of creation of a unique center for
polarization studies. Spin community (presented on DSPIN07) expresses their
complete interest in realization of polarization project on nuclotron-M and future
development the spin program on NICA-collider.







Yeaxaemniit Anexceit Hopaiipoenu!

C 3-ro no 7-e centsiops 2007 r. B JIT® OMUAH npoxonuno MexayHaponHoe
coBemanie no crnuHoBoi ¢u3uke DSPINO7. B pamxax 3toro cosemanus ObuI
OpPraHM30BaH «KPYTJIBIH CTOM», HA KOTOPOM OBUTH MpE/ICTABICHBI PE3yIbTAThI
9KCHEPUMEHTOB € TOJSIPU30BAaHHBIMU ITyYKaMH YCKOPHTEIBHOro komiuiekca JIBD
OUSAN u oOcyxaeHBI IUIAHBI WCCIEIOBAHHIT HA MOACPHHU3HPYEMOM YCKOPHUTENE
HYKIOTPOH-M,  KOTOpBIE  MOTYT  CHOYXKHTh  OCHOBOHl  aima  pa3paboTku
TMONAPH3AIHONHOM mporpaMmel  kommaiiaepa HUKA. C wamel Touykd 3peHus,
Heobxoaumo, B pamkax npoekra HHMKA, cosnate crpykrypy, Kotopas Obl
3aHMManack MOJArOTOBKON IPOrpaMMBl WCCIEJIOBAHMH, CO3JaHHEM JETEeKTopa H
BbIpabOTKOIH TexHHWYecKHX TpeOOBaHMII K yCKOpUTENO Ui paboThl C Iy4KaMH
TIONAPH30BAHHEIX H HETIONAPU30BAHHBIX JIETKHX Anep. Hamwume Takux mydkoB Ha
yekoputensHoM koMruiekce HMKA mo3BONHT HOBOMY YCKOPHUTENBHOMY KOMILIEKCY
JIBD crarb YHUKalIbHBIM [EHTPOM, Ha KOTOPOM BO3MOMKHO IPOBeJICHHE
HCCIETOBAHMH, MPHUBICKATENBHBIX /111 MHUPOBOTO COOOIIECTBA HCCIEA0BATENEH, TaK
KaK HM OJIMH M3 CYILECTBYIOIIHX H HU OJIMH U3 IIIAHUPYEMBIX YCKOpuTeei He OyayT
MMETh TaKMX BO3MOJKHOCTEH B MANa3oHe dHEPruii 10 /sy ~10T9B. D10 nossoaut

[IPOBOJIUTh HA YCKOPHTENE 3KCIEPHMEHTHI, KOTOpble ObUIM HEBO3MOKHBI paHee, W
acT peanbHBI IIAHC  peluTh Ha YycTaHoBkax OWSM 3zaragku onHoM H3
BOKHEHIINX KBAaHTOBBIX XapaKTEPHCTHK - CIHHA, KOTOPBIE HE HAXOJIMIH CBOETO
pentenus ¢ 70-X rojIoB NPONLIOTro CTONETHS.

OOcykaeHUsT € BEAYIIMMH  CHCHUAIMCTAMH [0 COHHOBOH  (hu3HKe,
npucyrcreoBaBmmu  Ha DSPINO7, nokaszanu, 9ro peanusanus CIHHOBOH
nmporpaMMbl Ha HYKIOTpoH-M, a B mansHeimem Ha HUKA, mo3oauT cos3nate Ha
0ase yckopurensHoro kommiaekca JIBD OHWSAM nentp no mnonspusalHOHHBIM
nccnegoBanusM. Habop mnyukoB W AnanazoH JOCTYNHBIX YHEPrHi HA HYKIOTpOoH-M
n  HHMKA oOecrieyaT KOHKYpEHTHblE W  YHMKalbHble BO3MOKHOCTH  JUIs
IKCIIEPUMEHTOB B oOmacTH cnuHOBOl (u3mkn. Takoil ueHTp, HecoMHeHHO, Oyner
TpHUBJIEKaTeNeH 18 (HUIMKOB BCEro MHpa, 3aHHMAIONIHXCH MONSAPH3AIMOHHBIMU
UCCICAOBAHUAMY, TaK Kak OyAeT B3aMMOJONOJNHAIOIMM K MOJAPH3alHOHHBIM
HCCenoBaHuaM, kotopele mianupyiotes B JLAB (CIHA), GSI (FAIR, Tepmanus) u
KEK (JPARC, flnonus) ¢ ApyruMu MyykamH U B Ipyroi KHHEMaTHKe.

Ilo pesynbraram oOcyxaeHHH OBUIO COCTABIEGHO KpAaTKOE pe3lOMe, KOTopoe
MBI HamnpasiseMm Bam, ¢ nensto oOpaturs Balle BHUMaHHE HA HAYYHYHO 3HAYMMOCTb
CIIMHOBBIX HCCIIEIOBAaHMH H HHTEPEC K CIHMHOBOH MpOrpaMMe CO CTOPOHBI BETYIIHX
CTIEIMATUCTOB MO CTIHHOBOH (hH3HKE.

Coznanme crabMiIbHBIX YCIOBHH paboThl ¢ NOJSPH3OBAHHBIMU [YYKaAMH M
NErkMMH  AJlpaMHd HAa  HYKIOTPOH-M ¢ HCIONAb30BaHMEM  JEHCTBYIOLIMX
IKCIIEPUMEHTANBHBIX YCTAHOBOK JacT BO3MOXKHOCTh IIpHBIEYb K paboTaM  Ha
yCKOpHTeNnsHOM Kommiekce JIBD HHOCTpaHHBIX YYaCTHHKOB Y)Xe Ha CTajHK
noaroToBku K uccnenaoBanusm na HHUKA. Mer obpainaemcs k Bam ¢ npocnboit
YACIHTh MOBBILICHHOE BHUMAHHE MOJIEPKKE padoT 10 CO3/IaHNI0 HOBOTO HCTOYHHKA
[OJIIPU30BaHHbIX YacTul Ha Oaze nosydeHHbIX M3 ClIIA KOMIIOHEHTOB HMCTOYHHKA
CIPIOS, monepHu3anmu nonspuszoBaHHol Mumenu (mpoekt [1TIM) u mpoBeneHHIO
TEKYIMX HCCIEI0BAHHH HA YCKOPUTENE HYKIOTPOH.
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IToucK 1 H3y4YeHHe XOJ0THON CBEePXILJIOTHONH 0APHOHHON MaTepHHA

( RUCBMO 0 HAMEPEHUAX CO30AHUS IKCREPUMEHMATbHOI YCMAHOBKU
COBA (COld and dense BAryonic matter)
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oABefeHbl UTOMM KOUNEWHOro KOHKypca Ha COMCKaHue npeMmmn UMeH
.B. KypuaTtoBa HULU "KypuyaTtoBckuu uHcTUTYT" 3a 2017 rog

[Mobeautenamu NMPM3HaHbl creaywuine pa60TbI N aBTOPCKUE KOJIJTEKTUBDI:

‘B 06/1acTH Hay4YHBIX HCC/Ie/J0OBaHHI:

"Mouck xonogHou cBepxnnoTHoW 6apuOHHOW KOMMOHEHTbI AAepPHON MaTepum
‘B npoueccax poXAeHUs KyMyNATUBHbIX YacTul ¢ 6onblMMKU nonepeYyHbIMU
MMMNyNbCcaMyU B CTOJNIKHOBEHUSAX MPOTOHOB C siApaMu npu 3Heprum 50 MB"







T'OCYIAPCTBEHHBIN HAVUHEBIN ITEHTP POCCHIICKOIT ®EIEPAIIIH

UHCTUTYT ®U3HAKHW BBICOKHX SHEPIHN

HUDB3 2011-32
oDD

AA. BaJIJ:LHHl, A Bep,uHHKOBZ, A Bep.]IéBl, A TO. bopaaHOBCKHII,
I0.T. Bop3ynoB', A.A. Boakos, B.II. E¢pemoB, A.E. HBaHoB",

A IO. Kammaug, B.T. Kum™, A.B. Korncrantnaos', A.B. Kopab1és,
B.U. KopemeB, A.H. Kpnannei, B.U. Kpermkna, W.B. Kygamkus',
H.B. Kynarua, A.A. JlornHoB, B.A. Mypsur’, B.A. Opemkus’,
E.B. HJIeX&HOBl, B.B. Ckopnio, B.B. Tamos, JI.LK. TypuyaHoBnu4,
C.C. IlInmascKnit'

IIporpaMmma KoppeJsIMHOHHBIX HCCJeI0 BAHAN
IPH B3aUMO/ICHCTBHH A/IPOHOB U si/lep NPH 0OJIbINHX X

1.1. MHOronmapToHHOe B3au
1.4. UccnenoBanus 3¢ ¢
OILAIL Tysna 1.5. AHomaJusa npu p, ~

2CTIeTITY. CaskT-IleTepOypr
31'[[/151(1), I'aTunHa

2.1. KymyJassTUBHBbIE NP

IIporBuuOo 2011



P Okycupyrowmumn [iByxnnevyeBou CnekTpomMeTp @

BWO CBEPXY

C — noporosbiit YepeHKOBCKUiA
CYETUMK MAIHAT
S — CUMHTUNNSALLMOHHDIN

CHeTyYnK

OK — apendosas kKamepa

[1K — nponopumnoHanbHas
Kamepa
CKOM - cnekTpomeTp Koneu

HYepeHKOBCKOro usny4eHua

CneKkTpomeTp Bpailaercs
BOKPYFr MULLEHM.

J18a nneya YMeHbLIAOT

BWO CBOKY (egone ock nne4a)

CUCTEMATUYECKYIO OLLUMBKY Ana

CUMMETPUYHOTIO NMONOXKEeHNA MIOCHHEIR NOMOTETERS
MAIHWT =
naeYy. ) CHOM KANOFUMETR

Mporpamma nccnegosaHuii, KpbiwKuH B. 104 CemuHap, 16 ¢pespana 2010 r.
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Ya.l.Azimov, PNPI1 Winter School 2013

Status of the pentaquark problem

e 15t relatively certain theoretical suggestion
of mass and width
Diakonov, Petrov, Polyakov, Z.Phys., A359 (1997) 305.
* Experiment : about ten papers with positive evidences;

about ten papers with negative results

(some of them with higher statistics ).
e Common opinion and PDG position
(since edition of 2008) :
Pentaquark is dead !

(Note, at the same time, great enthusiasm

in searches for tetraquarks ! )
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