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Meson as a complex QCD system

Pion and kaon as Nambu-
Goldstone bosons

Low-t (Primakoff) reactions

Alexey Guskov, Joint Institute for Nuclear Research

Emergence of hadronic mass

Partonic structure

SIS Charmonia| ~roMPpt photons

Resonant and dynamical
properties of mesons

Spectroscopy

“Rigidity” of the meson as

a complex system




Meson PDFs

i\ P———- GRYV (1992) set of pion PDFs: Drell-Yan, charmonia

ALY SMES 1196
\ L\ SMAS [1962)

A and prompt photon production experiments (E615,

S UAM (2018)

s NA10, WA70, NA24).
SMRS (1992): basically the same old data.

JAM (2018) set: production of leading neutrons in DIS
at HERA (ZEUS, HI).
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Kaon PDFs: just 700 kaon-induced DY events at NA3
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Experiments with prompt photons

at low energies

Experiment Beam and target | +/s, GeV y range T range
E95 (1979) p; Be 194, 23.75 | -0.7-0.7 | 0.15-0.45
E629 (1983) p, n; C 19.4 -0.75 - 0.2 | 0.22 — 0.52
NA3 (1986) pyriim ;0 19.4 -04-1.2 | 0.26 — 0.62
NA24 (1987) P: By ® 5P 23.75 -0.65-0.52 | 0.23-0.59 | were used for pion
WAT0 (1988) p, 7T, T p 22.96 09-1.1 | 0.35-0.61 PDFs extraction
E706 (1993) p, 7~; Be 30.63 -0.7-0.7 | 0.20 - 0.65
E704 (1995) p; p] 19.4 <0.74 0.26 — 0.39 ZpT
UA6 (1993,1998) D; P 24.3 -0.2-1.0 | 0.34 - 0.50 XT = —
Vs
XT ¢
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Prom

pt photons at

COMPASS++/AMBER

Assumed for kaon similar PDFs
as for pion (GRV)
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Expectations

do/o
S 109% :
g 10° s —o- 08_—
£ L ' i E 0
g 10 E._ background before and after [ MC-based 7~ background
100 =, n° reconstruction i :
= . 0.6
o b i subtraction
10° | i
,F signal SR 12— =
e 02/ 7
10 i ¥
= -- SysS | ey — Stat
S i - 02“' 25 3 el e
- B ' ' ' p., GeVic
0 25[
B # of photons  pr>2 GeV/c pr>3 GeV/c
0r - total 3.1x107 3.7x105
150 - prompt 1.3x106 6.8 104
] n+ total 3.3x107 3.6x105
10[-
: nt prompt 1.1X106 4.7 X104
s
- This experiment (100 GeV): 50 pb-! (1 year)
T L
206 o5 WA70 (280 GeV):1.3 pb-! for n+ and 3.5 pb-! for -
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Primakoff physics

Polarizability A(7X = 4 X) = - PDC duta:
ax, 10 fm?’ Px, 10-% fm?

—

P=avE (% N
A e Haxwien)r 2t | 12.020.6] 1.950.6
ji=PxH Fhxwwa(erxq)(@2x )+ |n]12.5+1.7] 2.771.8
q -~ q rk-kKv | 20209 | ~2.050.9
P K ?

Chiral anomaly y*K~ — K 7"
*K~™ = K™n

Constants for reactions: 7

Eq yEK ™ — K07

Full width,

Radiative widths of K* Particle MeV
mesons K*(892)- (9.9+0.9)x 104
},>I< K — K*— (CHELEI)  (2.4+0.5)x103 100
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Kaon polarizabilities

Theoretical predictions:
xPT prediction O(p?):

ax + B =0

My 2

a4
- Y

QA = Op X

0.6 x 10~* fm?

Quark confinement model:

ax + B = 1.0 x 1074 fm?3

ax = 2.3 x 1074 fm?

Experimental results:

ax<200%x10-4 fm3 (1973)
- from kaonic atoms specftra

At COMPASS: =~ /| \

o ~2.4% of kaons in hadron beam
e CEDARSs for beam kaons

identification
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Expectations
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“ 085 - * COMPASS data for pion measurement
= E 2 -+ Expected statistical errors for kaon measurement
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COMPASS with pions

T[L:eam %) 0'4-

s I
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ptarget — 02

World largest sample: 0.1t
46x106 1 events

0.

ms, [GeV/c?]

Sophisticated PWA: 87 partial waves, J and L up to 6
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Kaon spectroscopy
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@ Most PDG entries more than 30 years old
@ Since 1990 only 4 kaon states added to PDG

We intend to rewrite completely the kaon section of PDG
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4 AMBER is a unique instrument for comprehensive study of kaon as a
complex QCD system.

4p Prompt-photon production is an instrument, complimentary to the
charmonia production, for access gluon content of kaon.

4)p Kaon polarizability measurement and study of kaon-induced low-t
electromagnetic reactions is a way to study the properties pf kaon as a
Goldstone boson.

So, a new kaon-enriched beam for AMBER is welcome!
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