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1) CMS (CERN, LHC)

CompactMuon Solenoid
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M.Yu.Azarkinl.M.Dremin M.Strikman Physics Letters B 735 (2014) 2249

EE.E : I I I | I 1 1 | 1 1 1 | I I I | I I I I] -‘g B — T
a1 =@ o Ch. Jet (p_> 5 GeVic)
T 1 EIE | = Ch Jet(p. > 30 GeVic)
:I'. 1 =2 i E_‘ e Jhy —utw ]
150 . = | + :
[ i 4+ * ] —
1 - - +
0.5F ~. - F'._- g | ]
G I PR TR R N T TR T R T ;---|..-.|-”L el LT DT --4---[ B ® | | | | |
0 20 40 60 80 100 s b L b L e by
N,(p, > 0.5 GeVic, [nf<2.4) 0 1 2 3 4 N IE{N §
.1 h

Fig. 4. Fraction of events with N, = Nl__?‘-"j. The N, is defined as a number of stable

charged particles with pr > 0.5 GeV/c and || < 2.4. The N distribution is taken
from [14].

Fig. 8. Relative yield of hard momentum processes as a function of N, which does
not include particles originating from the hard interactions.
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Little Bang

s s e . s final detected
Relativistic Heavy-Ion Collisions particles distributions]

Kinetic =
freeze-out __—

Hadrommfioﬁ/—/ 3

> .
Initial energy

¥ density S

b
i
3
=

pre-
egudibrium
| dynamics.

viscous hydrodynamics free streaming

| collision evolution =
t~0fm/c t~1fm/c t ~ 10 fm/c t ~ 10%5 fm/e

arxiv:1304.3634. Ulrich Heinz "Towards the Little Bang

o

October 1-7, 2014




Formulation of a problem

Nucl.Phys. Ag50 (2011) 69-109

@ Evolution of quantum field ¢ in the presence of an
external time-dependent source J:

1 A
2ol - At

® Problem under consideration: evolution of
energy -momentum tensor T, in particular of
trTH = ¢ — 3p for the simplest case of a spatially
homogeneous field

Quantum evolution at LO: pressure relaxation

Pressure relaxation as a function of coupling:

B &

1.0
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2) COMPASS (CERN, SPS)

COmmonMuon Proton Apparatus for Structure and

Spectroscopy (Study ofhadronstructure andhadronspectroscopy
with high intensitymuonandhadronbeams)

— -

R X
i R
"
n

"""K:/j\:\?\ N N N N

Fig. 1: Production mechanisms employed in COMPASS for (left) diffractive dissociation, (middle) central pro-
duction, (right) photo-production by quasi-real photons -, with 7 denoting the beam particle (can be also p, K),
and NV the target nucleon or nucleus.
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Muon Filter 2

Muon Filter 1

Si Telescope RICH1

Fig. 2: Three-dimensional view of the COMPASS setup for measurements with hadron beams. The beam comes
from the left side. The upstream part of the setup (beam line) is not shown here. The different colours indicate
different detector types.
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(arXiv 1405.6377)

Measurement of the charged-pion polarisability

The COMPASS Collaboration

Abstract

The COMPASS collaboration at CERN has investigated pion Compton scattering, 7~ — 7m 7,
at centre-of-mass energy below 3.5 pion masses. The process is embedded in the reaction 7~ Ni —
7~ ~ Ni, which is initiated by 190 GeV pions impinging on a nickel target. The exchange of quasi-real
photons is selected by isolating the sharp Coulomb peak observed at smallest momentum transfers,
()* < 0.0015 (GeV/c)*. From a sample of 63 000 events, the electric pion polarisability is deter-
mined to be arz = (2.0 £+ 0.6stat £ 0.7syst) x 107* fm” under the assumption ar = — 3, that
relates the electric and magnetic dipole polarisabilities. This result is in tension with previous ded-
icated measurements, while it is found in agreement with the expectation from chiral perturbation
theory. An additional measurement replacing pions by muons, for which the cross-section behavior
is unambigiously known, was performed for an independent estimate of the systematic uncertainty.
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The Primakoff Reaction Study for Pion Polarizability Measurement at COMPASS 319

1.2
- 1 e I
% 0.8 - \2
it
068 [—e;=2-10" fim’
g{m- J—oa, =510~ fm?
o] A -
= - 3 —a, =8 107 fm?
0.2F %
n: .................................

0.3 D-ﬂ- 0.5 ﬂﬁ D'? '[]E 0.9
w=E}-"rEbcaJn

Fig. 1. The diagram of the Compton  Fig. 2. The Primakoff differential cross
scattering in inverse kinematics (Pri-  section do/dw for different values of pion
makoff scattering) polarizability o

In the anti-laboratory system the differential cross section is described by the formula

d*c AN
O = o & Qin 1 %)
dQ dwyd(cos ) m2w, Q4

mew? a;(1 4+ cos® @) 4+ 23, cos f

Pt
N\ e a (14 (wy/mg)(1—cos8))?
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In pion-nucleus reactions, photon exchange becomes important at very low momentum transfer and
competes with strong interaction processes. The m-nucleus cross section can be connected to the vy
cross section using the equivalent-photon approximation (EPA) [9]:

dﬂ-r":ﬁﬁ VA 2"1 2 QE - Q%‘lil‘l dgﬂw—}}f
on FA(Q?) X,
dsdQ?d®,, w(s—m2l) Q* d®d,,

(2)

§ T Ni—-mT YN

= —— data

E 8000 — simulation

~ (normalised)

< 6000

< [

2 4000

“ I :

20008 *
0_...E.|....|...4.WHT‘“T‘“."“T“T“‘T'"".HT.!.---T
0 0.05 0.1 0.15 0. 0.25 0.3
Q| [GeVic]
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3=, but with opposite sign. In this analysis we use o = —[3;. The polarisability is determined from the
x~ dependence of the ratio

do—., do? 3 m? r2
R. — ™) = - 2. M o, (3)

AR LA AP AR LA LAY
1
1

I
=
g
:
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1.10
1.05

0.95 ar = (2.0 £ 065 = 0.75ys) 10~ % fm’.
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0.85
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Review of experimental data on (oq = 1),

Experiments (et = By) s
yp—yntn MAMI (2005) 11.6 £ 1.5+ 3.0g, = 05,04
yp =yt n Lebedev Phys. Inst. (1984) 40+ 20

nZ—>yn Z Serpukhov (1983) 13.6+28+24
nZ—>ynZ COMPASS (2014) 401214

D. Babusci et al. (1992) PLUTO 382+96+11.4

Yy = T DM1 344 +92

E <700 MeV  MARKII 44+3.2

J.F. Donoghue, B. Holstein (1993) 5.4

vy >  MARK I

A. Kaloshin, V. Serebryakov (1994) 5.25+0.95
W —> - MARKII

L. Fil'kov, V. Kashevarov (2005)
vy — ' fit of all data from 13.0+2.6-1.9
threshold to 2.5 GeV

R. Garcia-Martin, B. Moussallam

(2010), vy — T+ a1




T+7Z > +y+Z

dﬂ-“f‘i Z 2{1 2 2 QQ mm. JTFT
1?2 - 2 Ferp(Q7) 1 _
dsd(Q*dcos®  7w(s —m?) () dcos©O
2 232
E =1 2 _ mﬁ(s B m:rr)
eff min 2
1B

Maximum of the Coulomb peak at QQ Qmm

Width of the peak: (Q2=5¢6 Q>

Serpukhov (1983)

Ebeam_40 GeV, Qﬂun = 12 x102 (GeV/c)?
Coulomb amplitude dominates for Q%< 2 x104(GeV/c)?
Q? <6 x 104 (GeV/c)?

(a1 — B))pt =13.6+28+24

Q2 x 103(GeV/c)2
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((ujﬁrin (Serp}) /( aniu (CDMP)) =225

nm+Z—>nm+y+7Z

COMPASS Collaboration

Q? <15 x 10 (GeV/c)?

s X --‘».' This value of Q?is very far from the Coulomb
*: Aaindd L peak and therefore a contribution of an
= B0k + i . interference between the Coulomb and nuclear
" p— .“|- amplitudes should be taken into account.
" e00ey o .
z The distribution has maximum at Q=10-2GeV/c.
é 400X The maximum of the Coulomb peak at Q=10+
1 GeVle.
Nl | - Much of a contribution from the Coulomb peak
[ \.,—" ) - was not taken account.
D 0 01 045 02 025 03
0l [GeVic] (0,),.=2.0+0.6 +0.7
. ©C P ~'E o Y “ mec h “ao @'E’
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3) H1 (DESY, HERA)
om T L S @, 0 e Ye'™dss ¢S )
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HERA: The World’s Only ep Collider

E =920 GeV

i

e 1998 E, upgrade: 820 = 920 GeV
(v/s: 301 = 319 GeV)

e 2001 HERA-2 upgrade: £ x 3, Polarised e™ /e~

((P) = 40%)
";*mteo’“’“**ooht*a"s'y
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e Multi-jet paper
= Inclusive jet, 2-jet and 3-jet diff. cross sections are measured in NC DIS at 150 < Q@* < 15000 GeVv?

= The cross sections are compared to pQCD n:aln:ulatiﬂns at NLO and are used to determine a.( Mz)
- Most precise a, from jet data world-wide et

20

‘*’M
e Diffractive dijets in DIS and PHP regimes
= Two analyses using different techniques to select diffraction at HERA:
LRG (large rapidity gap) method and VFPS (tagging elastically scattered proton in Roman Pots)
= Cross sections are comared to NLO QCD predictions [
lu-l.._] ___.-r

= QCD factorisation bf’EﬂHiﬂg in diffractive PHP is 'Cl'Eﬂ""_;" demonstrated -"_"_ ' ‘“
.r-" ._,.-"‘“ "\“

e Exclusive p" photoproduction with leading neutrons

= Such reaction is studied for the first time at HERA reported at 3 conferences this year

= Elastic o, is extracted (in OPE approximation) for the first time ever '\-f; “d

VN

(R

N

e Other analyses

= Search for QCD instanton at HERA — upper limit is set
= Combined H1+ZEUS publication of the proton structure (HERAPDF 2.0) — draft ready

19



Multi-jet paper (arXiv:1406.4709 [hep-ex], EPJ 06/14)

LI I T T T T LI
— H1 multijets at high &*
P HT exp. uncertainty
H1 total uncerainty
o H1 multijeis at high &
» H1 multijets at low @°
ZEUS inclusive jets inyp
ALEFH y, MNLO Disseror, efal)
= JADE 4-j=t rate paLo-uLLA]
= DPAL v NNLD)
+ CMS R3-2

Ol (K, )

0.20 %

T
" b

4 i
; | I 1

- —
_""I.'_..-l\_l

300500
U, [GeV]

ag(Mz) = 0.1165 £ 0.0008 4 & 0.0038,4¢ theo
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International Conference-Session

oftho Saclion of Nuslgar Physis 20 l 4

Exclusive Photoproduction of pﬂl Meson
with Forward Neutron at HERA

Jakov Vazdik, LPI, Moscow
On behalf of HI Collaboration

Exclusive ¢ with FNC in H1 MEPhHI, Moscow, 20-Nov-2014
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7 Contributing processes and their modelling

0 + 0 T
P__~T Y g P i
I T B‘r‘h n ;r[_
o P . P
= ¢ :
T p de" 1
I‘ n \'\*“-\,_
P r=E,/E, }lIY
Pompyt x Pythia6 DiffVM
(-flux) (elastic yw — p") (elastic, p-diss, v-diss, double diss)
Signal (DPP) Background

Wop >~ S/E(E — p=z)pEp e DPP expectations: fx p(zy,t) = = shape, p;:].ﬂ slope, b = beg( Myn)

Wor = Wop/1 — 2, « Diffractive bgr is well known (but has an irreducible part: My = N* — nr )



Analysis Summary

e Data sample
B 2006 — 2007et runs, /& = 310 GeV, £ = 1.16 pb~! ~ 6600 events in final sample
r= Trigger: {egy) = 0.8, {ega) = 1.0

e Tracking
= 2 tracks with pi* = 0.2 GeV, 20° < 8" < 160" fitted to event vertex |z,.| < 30 cm, net charge = 0
- Effective mass range: 0.6 < M, < 1.1 GeV (analysis); = o(p") for 0.28 < M, < 1.5 GeV

e FNC

= High energy neutron, E, > 120 GeV, within good acceptance region: #, < 0.75 mrad
= Background fraction determined from xy shape: Fy,=0.36 £ 0.06 (subtracted from the data)

e Exclusivity
= Mothing above noise level in the detector except two tracks from p” decay and the leading neutron
e Cross section measurement phase space and precision

&> Photoproduction: Q* < 2 GeV?, 20 < Wy, < 100 GeV
r= Leading neutron: 0.35 < x;, < 0.95, p,, < xy - 0.69 GeV
= p” meson: 0.28 < M, < 1.5GeV, p,, < 1GeV

Oaar = 2.1% & 15:-:];5 = 15.5% & dporm = 5.9% = e = 16.6%

23



10 Control Plots for basic kinematics

Exclusive photoproduction of p” with Forward Neutrons

_-— lﬂ‘ E T T T T T 1 = 300 1T v T T 17 T T T T ]
- : E= signal+bhgr = - H1 Preliminary ]
2 : + data < C b
L g — el @oMPYT)] © O00F ]
% F ——— bgr (DIFEVAIL) ]
:Z 7
= 1
Th.h':l'-".}

- LINN I B N N N I N N N N N N N N N B B | ]
:E_ h -
Z 4
= . ]

Data points are shown with stat. errors only; green band represents estimated bgr fraction uncertainty
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11 OPE and pion fluxes

2 2 i
LonWortl) = fo (@, £)oym((1—2L)W?)

Problem: too many different fluxes on the market

dﬂJ.'l'-l TrETE ;
==rr — ft’[ TI?foF{IL )dt U“rw{““r'ﬂ')l

dxy, )(ZL) « 0.6 —
= . .
, . . ,, - *  Bishari-0 .
] - = - -
where ¢ = —Z= — {1 I’*”T: myTL) 2 _ Holtmann _
= [
T (Woy) = ——272  angd ) = 04 ]:J-f
Tam A m) T Tplzg) dzg ~ [T S
a allowed -1 = )
:?- H T T T T T T -
K I
¥ 0.2
n |
0.2 0.4
Typical examples:
Frijp(Tr,t) = = h =1 — ;IrL}m{_L—ﬂgt:xp[ zE,,fJar] — H. Holtmann et al, Nucl. Phys. AS96 (1996) 631

S+ p(xr, t) = ;Ir (1 — xy)! ?“HE{—T exp[—R2Z(m2 — t)] — B. Kopeliovich etal., Z. Phys. C73 (1996) 125.
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12
Make restricted selection of w-fluxes on the basis of shape comparison only
1 p' with Forward Neutrons 1 p' with Forward Neutrons
— T T T T T T T T T T T — T T T T T T T T T T T
g . & Hldata(prel)  HI Preliminary | 3 . & Hldataprel)  HI Preliminary |
= Normalized to data: =0 0~---—-- 1 = Normalized to data:
3?‘ 0.8 .. s i 7] _,_"I?‘ 0.8 - Holtmann
| — Nss§ | ——- KPP — —
-g& .‘f —— Bishari-0 —— ____
0.6 - . 0.6 - MST |
0.4 * - . 0.4 : I
] I i ——]
0.2 . 0.2 —4— |

Example of fluxes excluded by the data

Pion fluxes confronted with H1 data

(too soft pions ‘in the proton’)

Fluxes compatible with H1 data
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12 Total cross sections

.-’I ‘ﬂ]ﬂ - . Tep . P'"Td.'-lt:-l — l\'rbm. .
y. = Typ — — . 2 7 — ) o
48 [ Frje(y. Q*)dydQ L(A-e)F
Where

Ny - diffractive dissociation bgr from MC
L — integrated luminosity
A - e — correction for detector acceptance and efficiency
F — photon flux integrated over kinematic domain 20 < W < 100 GeV, Q* < 2 GeV?
C, —numerical factor accounting for extrapolation fo full p” mass range

For OPE dominated range, 0.35 < x; < 0.95, and 20 < W, , < 100 GeV, 8, < 0.75 mrad

o(vp — pﬂll{ﬁ_l_}} = (280 == Ggpar T 464ys) nhl

|\-

—

T‘.rr“_h Ty ((Wan)) = )
2 re({(Wom)) [ fr+pplzr, t)dzrdt

and for (W.,;) = 22 GeV

Tp

[oa(ym™ — p'nt) = (2.03 + 0.340p + 0.511m0da1) b

Taking interpolated value of o (yp — p“p) = 9.5 £ 0.5 ub at corresponding energy, we obtain

Tal = 05 fcr“l = 0.21 £ 0.06 (CT. Teor = ol /oior = 0.32 + 0.03 [ZEUS, 2002])
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14 Total vp and 7 cross sections

Inner error bars — statistical uncertainty

outer error bars — +/stat® 4 sys?

p' with Forward Neutrons
T T T T T T T T

wn
s

H1 Preliminary

Gy [nb]
s

[ & HI data (prel) 1
100 - ® ]

| — Pompyt
F - fit W', 8=-0.33 £0.06,,  0.13,, ]
ﬂ [ 1 1 | 1 | 1 | 1 L]
20 40 60 80 100
Wy [GeV]

Regge motivated power low fit W yields § < 0

Inner error bars — total experimental uncertainty
outer error bars — /exp? + model

— 5 T T T T T T T T T

3 ® HI data (prel) H1 Preliminary
—
:E_ 4 g
K

= 3 E
B

(]
L I T L I L I L I L
—
————
——
1

W, [GeV]

Holtmann flux is used for the central values.

Model uncertainty ~ 25%
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5 Photon-pion elastic cross section, e JUSEN

= ] L L
3 - ® HI data 1
= H1
B 4 -
“a i ]
1"'; L i
& 3 ]
] i i
2f -

1p -

0 I R B

10 20 30 40
W, [GeV]

White line with dreen band represents the average value with full experimental uncertainty

obtained using Holtmann flux ([r = [Var dag, [ dp2frjp = 0.056); oyr=(2.25 + 0.34)ub
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4) HERMES (DESY, HERA)

A m h ’ m c h a e t cC-0 X
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m cC e o .9 m t h x et xx h’e\_o.e3|- X e C
m x " m t — t m ’ e ™ e ™ 0O C t "~ 'Fe 0 a
L < - Y< Y —_— * E

HERMESollab Spin density matrix elements in exclusive

electroproductionon 'H and?H targets at 27.%eVbeam energy. DESY
14-116. érint arXiv:1407.21109.

HERMESollab Transverse polarization pfhyperons fromguasireal
photoproduction on nuclei. Phys.RevD90 (2014) 072007.

HERMESollab Spin Density Matrix Elements in exclusive production of
. mesons at Hermes. EPJ Web Conf. 66 (2014) 06012
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5) A2 (Mainz, MAMI)

UNIDEL
SIAID
mainz

180 -1604 MeV electron beam
OE ~ 100 keV

current up to 100 pA (unpol.)
30 pA (pol.)

75 - 82% polarization

~ " mt o eo oshy @t — " s ™Y
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Experimental apparatus: photon beam

f Primary Beam

Tagging
Spectrometer

E=1557 MeV /| = Collimator
Target

Tagged photon beam

- unpolarized
- circular polarization
- linear polarization

The Glasgow photon
tagging spectrometer

352 channels
2 — 5 MeV energy resolution
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Experimental apparatus: photon beam

Circularly polarized photon beam

g 1f
&
£.08
(==
0.6
0.4
0.2
| | | ] |
0 0.2 0.4 0.6 0.8 1
E,/E,

Helicity transfer from the electron to the photon beam as function
of the energy transfer. The MAMI electron beam polarization is ~80 %.
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Experimental apparatus: detector system

4m photon spectrometer (97% of 4m)
Detection of neutrons and charged particles is also possible
at restricted energy regions

20° — 160° (94%)
and
TAPS : 1°—20° (3%)

o= . ‘ : l Crystal Ball:
i
o

i 4
: {8 5‘ |
b

| 1\!
. } i
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Experimental apparatus: detector system

TAPS

366 BaF, crystals
12 radiation lengths

and Smm plastic scintilator
in front of each module (VETO)

Crystal Ball

672 Nal(Tl) crystals
15.7 radiation lengths
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Experimental apparatus: target

Frozen Spin Target

available since 05.2010
Butanol or D-Butanol;
3He/4He dilution refrigerator;

Superconducting holding
magnet;

Longitudinal or transverse
polarizations are possible;

Maximal polarization
for protons ~90%,
for deuterons ~75%;

Relaxation time ~2000 hours
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International Conference
Dark Matter, Hadron Physics and Fussion
Physics
Messina (Italy) - September 24-26, 2014

soxannes GUTENBERG
UNIVERSITAT Manz

37



-V. Anisovich, E. Klempt, V. Nikonov, A. Sarantsev, U. Thoma, arXiv:1402.7164v1

3 1+ w=te2s ; W=1655

E‘_,_ 'S L A 1 A e '
‘E W=1685 W=1715
;w
4 :
:' M\\
0™—y500 1600 1700 1800 otfl 280 08 T ke E
W, MeV cos 6TI

FIG. 1. (Color online) Left: The total cross section for
yn — nn (multiplied by 3/2), yp — np, and their ratio (as
inset). The solid curves represent our fit folded with the ex-
perimental resolution (thick nn, thin np), the dashed curves
the contributions from the S, waves. Right: Selected differ-
ential cross section for ym — nn in the region of the narrow

etrmiictiira

The reason for the peak and dip structures lies in the opposite relative
sign of the helicity amplitudes for S11(1535) and S11(1650).
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Yyp—-np

Target asymmetry T

T2EE15 MaV

TEELE el

TEELE MeV

black circles — MAMI-2014
(PRL 113, 102001, 2014)

magenta triangles: Bonn data
(PRL 81, 534,1998)

red line:
blue:
green:
black:
magenta:

nMAID-03 (NP A700, 429, 2002)

SAID GEO09 (PRC 82, 035208, 2010)
BG2011-02 (EPJA 47, 153, 2011)
Giessen Model (PRC 87, 015201, (2013)
Trvasuchev (EPJA 50, 120, 2014)
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Yyp—-np Beam-target asymmetry F
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black circles - MAMI-2014 red line: nMAID-03 (NP A700, 429, 2002)

(PRL 113, 102001, 2014) blue: SAID GEO09 (PRC 82,035208, 2010)
green: BG2011-02 (EPJA 47, 153, 2011)

magenta triangles: Bonn data black: Giessen Model (PRC 87,015201, (2013)

(PREL 81, 534,1998) magenta: Tryasuchev (EPJA 50, 120, 2014)
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Studies of eta-mesic nuclei at the LPI electron
synchrotron

V.A. Baskov, A.V. Koltsov, A.l. Uvov, A.l. Lebedev, L.N. Pavlyuchenko,

V.V. Polyanskiy®, E.V. Rzhanov, S.S. Sidorin, G.A. Sokol
P.N. Lebedev Physical Institute, Leninsky prospect 53, Moscow 119991, Russia
Email: poly@pluton.lpi.troitsk.ru

S.V. Afanasiev, A.l. Malakhov

Joint Institute for Nuclear Research, Joliot-Curie 6, Dubna 141980, Moscow region, Russia

A.S. Ignatov, V.G. Nedorezov

Institute for Nuclear Research, 60-letiva Oktvabrya prospekt 7a, Moscow 117312, Russia
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N’ N

Figure 2: a) n-mesic nuclei formation and decay with the emission of back-to-back mN pairs. b) Back-
ground creation of back-to-back wN pairs by unbound 1.

N4
N3
N2
N1 Pb
B
N-arm
90°
N’ N1y . © ‘\
R o >
Su /n ~~ 7 ./\900
1 1 N Pb ¥
| ) é, T1
A A1 (:"1} T A-3
— C-
] arm ™
. , AE1
Figure 5: n-mesic nucleus formation and AE2
decay with emission of a back-to-back NNV AES

pait. Figure 9: Layout of the experi-

mental setup at LPL. 42
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Figure 13: Velocity distribution of charged particles selected according to the criterion AE; > 0 (for all
i=1,2,3)at E, = 650 and 850 MeV. A well visible excess of events over the INC simulation is seen at the
right panel — in the case of the beam energy exceeding the n-photoproduction threshold — in both velocity
regions corresponding to the expected velocities of the 7NV and NN decay products of n-mesic nuclei.
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Search for the n-mesic nuclei in a recoil-free transfer reaction COSY-GEM

Collaboration

The other one is a bit more recent measurement
from COSY on the p Al — *He X reaction in a
recoil free kinematic setup, where one observes
in coincidence with *He, the decay of a possible
bound n-*’Mg state, again, through the S,
resonance.

p+%2Al >3He+m +p +X

A. Budzanowski et al., Phys. Rev. C 79 (2009)

44



Experiment atNuclotron

K3 - TOF - wall
K4 - E-counter
K35 - Veto counter

e Pogrm
P1 - Start counter
P2 - Trigger &
Cherenkov counters
— P3-TOF - wall
| P4 - E-counter
| PS5 - Veto counter
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Figure 2: The effective mass of correlated smp pairs after background

subtraction for T4 = 2.1 GeV/nucl.
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Available online at www.sciencedirect.com

. .
ScienceDirect PROCEEDINGS
SUPPLEMENTS

MNuclear Physics B (Proc. Suppl.) 245 (2013) 173-176

www.elsevier.com/locate/npbps

NEW STATUS OF THE PROJECT "np-NUCLEI" AT THE NUCLOTRON

S.V. Afanasiev?, R.N. Bekmirzaev’, V.A. Baskov”, L. Cruceru®, E. Constantin®, M. Cruceru®, L. Ciolacu®, A. Dirner®,
D.K. Dryablov?, B.V. Dubinchik?, R.M.Ibadove, Z.A. Igamkulov?®, V.I. Ivanov®, A.Yu. Isupov?®, D.M. Jomurodov',
A. Kraveakova®, S.N. Kuznecov?®, A.I. Malakhov?, V. Matousek?, G. Niolescu®, A.I. Lebedev®, A.I. L'vov®, L.N.
Pavlyuchenko®, E.B. Plekhanov?, V.V. Polyansky®, E.B. Rzhanov®, S.S. Sidorin®, V.A. Smirnov?®, G.A. Sokol”, M.
Spavorovi®, M.U. Sultanov®, I Turzod, S. Vokal®, J. Vrlakovi®
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significant improvement of the energy resolution
(better than 10 MeV)

simultaneous recording of the effect and
background significantly reducing systematic
errors

provides an opportunity to register new decay
modes S,; —»mn: Sy, —np
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— Existing set of detectors of the SCAN spectrometer




Enok puxcatwn @ 3Y€3







Xl 4074%38 X2 . O. a ”~ X m¢t ™ e o ) ) -
3 "] e ~ om a m
50 c™ bt —_— * T < —_—
¢ h a e e o h * °h ’ e cc ho mdabd TETIQO""
cC o h 9e omt : = o ¥ x a ™ p_‘(]EWHM)’“*
F pms b h a eeoathh ™ "hmhmoe; §C2 1| a( |
2006 M
¢ T T UEe a ¥ ¢ h mco T'E-08143¢e t o T 0’7
oth=~">*0O" cC o h 9ge omh a e e d —~& * " Hh x a

54



CP" P t mo “ 0

N3yyeHne SiAepHoro U
KY/IOHOBCKOr0 B3aMOLEACTBMS B
npoLecce KorepeHTHOIA
auccoumaunm usonybnera
PENSITUBUCTCKMX Saep 'Li n "Be

no kaHanam 3H(3He)+*He

HO.A. AnekCangpos, H.I. lNepecagbko, C.I1. Xapnamos,
B.H. ®etucos, C.I. lepacumos, B.A. LpoHos, A.B.
[Muceukas, J1.H. WeCTepkuHa
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H. I MNepecagero, KA. Anexcangpos, G MepacumoB,
B.A Npouce, AB. Mucedkas, B.H. ®etrcos, C.I1. Xapnasos,
NH.WWeacTepkHa

Li(3A IaBJ/c), "Be(1.6A '3B/c)

DKCNEePUMEHT (C NOMOLWEBD MUKPOCKONa) BKAKOYan no-

3nekmpomMazHUmMHan duccoyuayus
MCK 1 MaeHTudukaumno (6e3 paspylweHns aapa-MmuLIeHn )

SH(SHE) Q) TONBKO ABYX PENATUBMCTCKUX cbparmMeHToB (macca, 3a-
-_:""""" psa), USMEpeHusa WX YrNOB BblNeTa W onpedeneHue ne-
N _:'"""O pegaHHoro dparmedTam nonepedHoro mmnyneCa Q, a
He Takyxe W3MepeHusa OnuHbl cBoboaHoro npobera Agpa-
AT CHapsada Oona onpeaeneHua cedeHwin. Peakuwwm Ha npo-
TOHHOW MWULLEHW MOSHTUMOUUMPOBaAMCE NO NPOTOHaM OT-
nadu.

SH(SHe} O TeopeTU4eCcKWin aHaNn3 JaHHbIX BKAHOYan pacHeTol a4ep-
TetTw HblX BONHOBLIX (byHKUWA B ABYXTENHOW MOOEeNMU, BblHKUC-
-‘;-10 NeHnAa CeYeHunii KyNOHOBCKOIM anccounaumm B hopmanns-
He Me BepTynanu—bBaypa, a Takxke npohunbHblx QYHKUWURA,

onpefenamwny agepHble AMddPakUMOHHbIE CeYeHns B Teo-

roToaMyneca  puKM Axunesepa—[ naybepa—CUTEHKO.
A_  npoton, anpa (C, N, O), (Br, Ag)
2 97 285 203 10%cm”
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dg o= Hiduis
fr. a =80 [F1:T)

E
£

[ B [T T e S

PuC.2. 3aBUCMMOCTb SepHblX AMMPakUWHHBIX CeYeHWNA
hparMeHTaunmu 0T NPOTAXKEHHOCTK (N0 NpUUENLHOMY Ma-
pameTpy b) NpodunbHbIX YHKUAA , NPUMEPHO PaBHOIA
CymMMme paAnyCos BHYTPUALEPHOro KnacTepa—R w Aapa-
MUWweHu—Rp. BUAOHO, 4TO CeYeHWA peakuWid Ha CAo-
am Helx sapax (AgBr, CNO) umeroT hopMy HeCKONbKKUX OC-
UMANAUWA, CABUraroWMXCa B CTOpoHy O0ONbLUMX 3Ha4e-
HUA Q W 3aTyxatoWMx C YMEHbLIEHNEM PaanyCa MULLEHU
Ry. Ha To4e4Hoii npoTorHoi Muwenn (Rp=0) ocumnns-
UMW BbIPOXAAOTCA B OAMH MakCUMyM, CABUHYTLIA B 06-
NnacTe bonbwunx Q. lNpelCkasbliBaeMble CEHEHWUA Heynpy-
- B T g —s——='; [0r0 NpouecCa pe3Ko OTAM4YatOTCHA OT NPUBLIYHONA hop-
= = Mbl AMPAKUMOHHONO CEYEHNA YNPYroro pacCesaHus, xa-
PaKTEepU3YHOLWEroCs rNaBHbIM MakCUMYMOM, HakKpblBaro-

a1 B e

__\____
J e ————
S

], mi=d] =iy

! b=l TR

; _ LWKUM pe3epdopaoBCKUiA MUK B 061aCTW Manblx 3HAYEHWIA
}E 3"“ e e Q, W Ha nopadku bonee cnabeimu OCUMNNAUMAMK MPK
S m e Bonblmnx Q.
L O~
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Puc. 6. ,HH(]JPHKU_HGHHL[E CEYEHHA, BEYHCIIEHHLIE C PEATHCTHHECKHMH pacrpencjicHHAMH IUTOTHOCTEH

KTacTepd H aapa-MHIIEHH
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i)

% a

=200 | T

= |1. \ Li +(58% CNO&4 2%AgBr)
o Ty - 3 4

;150 1 Li H + He
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=
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06

Q Q, MBlc
D:I — T
2 100 6 Li+p
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Puc.3(a) SKkCnepuMerTanbHbIe AaHHBIE M TEOPETUHECKME
KDMBbIE Ce4eruii dparmeHTaumn 'Li Ha rpynnax agep
doTosmynscum (C,N,0) u (Br,Ag); C - Ceverue kyno-
HOBCKOM auccounaumn, N — CeyeHne agepHoit audpraun-
OHHOW chparmeHTaumMu (Cynepnosuums oCUMANALNI ABYX
rpynn AMMPaKUMOHHLIX CEHEHUI Ha NErkux N TAXKENbIX
A1pax 3MyNLCUM, NOKa3aHHbIX Ha PuUC.2).

Puc.3(6) IKCnepuMEHTaNbHbIE AaHHBIE U TEOPETUHECKNE

KPWBLIE CeYeHnid hparmeHTaUnmn agep "in 'Be Ha npo-
TOHaX.
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EBrbisoaebl.

1. AHanu3 JaHHbIX B paMKax [ABYXKNaCTEpHOW MOoAenu
anep Li u "Be, noka3biBaeT, 4To npeobnafatolinmM S6-
NAETCA AAepHbId AMPaKUMOHHbLIA MexaHu3M paCcCMoT-
PEeHHbIX peakumnii.

2. FAnepHblii MexaHU3M NO3BOAAET OAHOBPEMEHHO 00b-
ACHWTb Kak HaMeTUBLUIWECH HeperynapHoCTu B andde-
peHUWantHOM CeYeHWW B peakuusix Ha CNOXHbIX SA4pax
3MyNBCUU (HaNoXKeHNeM OCUMANAUMIA), Tak M NPU4WHGI
thopMHUpOBaHNA U BeNWYUHY CaBUra Habntogaemoro Mak-
CMMyMa B peakunAx Ha NpoTOHeE.

3. Bknaa KynoOHOBCKOro MexaHu3Ma auccouuauun (no-
psnka 10%) o6ocobned u cocpenoToyeH B 06nacTh 04eHt
Manbix Q (menee 0.05 MB/c).

4. MNpuemnemoe onuCaHue abCONOTHBIX 3Ha4YeHWH BCex
HabnroJaembix CE4EHU NONY4EeHO C BEPOATHOCTLHO ABYX-
KNaCTepHOM CTPYKTYPLI B SApax Lin "Be nopagka 0.7.

[MnaHupyeTCa BLINONHEHWE aHaNOrM4YHbBIX MCCNeA0BaHWA
thparmMeHTaUWMK PENATUBUCTCKMX a4ep Li u 3He no ka-
Hanam D+%He n p+D.

My6nukaumn (2014 — 2015):

1. B.H. ®eTucos, MNucoma 8 24A4, 11, No. 1 (185), 66
(2014).

2. KO.A. Anekcangpos, H.I'. lNepecagbko v ap., AP 78,
(2015).

3. B.H. ®eTucos, AP 78, (2015);
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9)

Dipole pion polarizabilities

L.V. Fil'’kov

Lebedev Physical Institute, Moscow

25nd A2 Collaboration Meeting
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Total cross section for the reactionyy —» -

The cross section is particularly sensitive to (a; - 4;),+ at
w < 800 MeV. However, the values of the experimental cross
section of the process under consideration in this region are

very ambiguous.
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Sum rules for A(a;—B)=((0t;—B1)rs~ (4—P1)x0)

O a0

(=) = 1 [/ ImMyo (fu= ) dt' + / ImM, (s, u=p?) ds'
l

"

212 ' § —

42 f,2

f,(980), f,"(1370), p, ®, ¢, b,(1235), a,(1260), a,(1320), h,(1170)

['(h,->yn%)=1.684 MeV was estimated using nonet symmetry.

o-meson: M_=425+550 MeVv, I'_=400+600 Mev, I'__ =0+3 keV

a—>Yy
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10

(04-B1)re = Aloy=By) + ((01;=P)ro)cher

(0 —Bi)xo)chpr = —1.9 (1)-M_=446 MeV, I'_=552 MeV

(2) - M_=400 MeV, I.=600 MeV
(3)- M_=550 MeV, T.=400 MeV

(0 P1)re =94 8.2

(4)

{4) — DSR for {ml_BI]‘JT:I: _::’1_5—::-?? = 0.7 keV

2y ()

0.5

(1) . "
L 15y IS Very sensitive to the value of

tds : T R I =(0.875 MeV.
;15 2 25 3 izl
I (keV)
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Summary

1.The values of (a;—p;).. obtained in the Serpukhov, Mainz, and LP!

experiments and the A(c.,—[3,) analysis are at variance with the ChPT
predictions.

2.The result of the COMPASS Collaboration is in agreement with the
ChPT calculations. However, this result is very model dependent.

3. New, more accurate experimental data on the process yy—>m"n™ in
region W < 800 MeV are needed to obtain correct values of (o,—[3,)

4. Finding the correct experimental value of (o;,—[3,)._, could give a

possibility to determine the decay width of h, —meson to ’yﬂﬂ using
the A(o;—p;) analysis.

nt -
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Determination of neutron polarizabilities
from deuteron Compton scattering

M.I. Levchuk(Minsk), A.l] Q QP

1) Polarizabilitie®f the proton from proton Compton scattering:

principles and results
2) Elastic deuteron Compton scattering: results

”et<hch<t"‘e*’Y eoH,,.xg"‘ﬁ
Myers et al. arXiv:1409.3705
C O X € h gj h @ an xn < Ye ) (@)

A.[ Q @@ MEPHI, 18 Nov, 2014
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Structure of thegd- giamplltude (includes upto 4 Ioops')

d¢ o.ouo—
Y 1 1N 1 MEC Y A

gl

; sw; [2] .
ﬁ—E Snu =+ 1.
—p —p’
(*1) b)

Correspondence with EFT: We have all contributions include
iInto EFT calculations (perhaps, notthe same numerically).

Plus full consistency of the MWNtential, wave function, NN
rescattering off-shell Tmatrix, MECmesonicseagulls. 74




Data vs LL theory (OBEPR witha,=12.72,b,=2.11
6Ir a3t 20| fBaldinsuingule gohgirdnt).i K S

3 Lundl4 data points (shown encircled) have been excluded
from the fit because of their very big contribution ¢é.

do/dQy,, (nb/sr) at 60° do/dQy,;, (nb/sr) at 120° do/dQy,;, (nb/sr) at 150°
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- Lund14 —e— + 3 - Lund14 —e— .
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- llino94 —=— . - Lund03 —e— - Sask99 —e— .
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0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 30 100 120

Eiap (MeV) Eiap (MeV) Eiap (MeV)

a,=12.72 0.68 b,=2.11x 0.61,c%N,,;=49.4/ 48
with 3 data points excluded,;
Cf.a,=12.98 0.67, b ,=2.15+ 0.60,c4/N,,;=88.0/51
with no data points excluded (52 points at all}:



Our results for the neutron

Usinga.- b, = 11.78 1.75 (from Lund 2014 data)

a,- b, = 11.03° 1.24 (from Mainz 2001 data),
we conclude that

a,-b, = 12.5° 3.7

(Note theBaldinsum rule a,+b, = 15.2° 0.5).

Meanwhile EFT fits give

as- b, = 7.8 1.5,

a,- b, = 7.5 0.7,
so that

a,- b, = 7.9 3.0
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