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Polarizabilities of hadrons
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The electric and magnetic
polarizabilities of a hadron
are the quantities

characterizing the rigidity

of OCD system
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Expectations and resu
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At the i%ome‘nt‘,'experimentﬁa_l u%ncertainty for pion
is too high. New experiments are needed
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Data Reaction | Paramater (10~ fm?]
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Compton cross section:
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The COMPASS experiment

COMPASS (COmmon Muon Proton

Apparatus for Structure and Spectroscopy)
is the fixed target experiment on the secondary
beam of Super Proton Synchrotron at CERN
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@ The purpose of this experiment is the study of hadron

| | structure and hadron spectroscopy with high intensity e
— muon and hadron beams. |
— b 13 countries,
i | 1 .996 Proposal 24 institutions,
2002-201 5 - Physical data takzng - || ~220 physicists
: . N A A~ M.
pssse
| ' 1—? Primakoft ez?zfts DAk oft 200-400%k
~70k  pilot run 0.3X, Ni NMakolt  cyents
events 2004 |~ 3 weeks run 2012 0.3Xy Ni

0.5Xy Pb

~ 1 Week ' primakoff =~ 3months  Time
rL" run 2009
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The COMPASS setup

Muon

Muon Weqll 2
AICH Wanr1 "

Electromagnetic and hadron

calorimeters ECAL2, HCAL?2
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magnet SM?2 |

. =< Spectrometer Electromagnetic and hadro |

>350 p lains / magnet SM 1 calommete%*s ECALI, HCALI fl.
© CEDAR detectors for beam partzcle zdentzﬁcatzon 7 h i

() Precise silicon detectors to measure small scattering angles
) Magnetic spectrometer for piow momentum measurement
() Electromagnetic calorimeter with good energy and spaczal
resolution for photon detection :
() Muon zdentzﬁeam)n system S

. Posszbzlzty to use pion and muon beams of the same momentu"’___;t;
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Beam : :
counter BC Ni target .
e Beam - Beam |
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Event selection
@ Primakoffl, Primakoff? triggers

O 1 vertex with 1 outgoing negative track

& No other tracks

© Beam track is parallel to the nominal beam axis
O Scattered track is not muon - W
@ No activity in RPD | g0
© Exactly 1 neutral cluster in ECAL2 (E>2 GeV)
@ Beam particle is pion (CEDAR)

@ Exclusivity cut on the level £15 GeV to reject events with
mussed particles in the final state
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The measured x, distributions

COMPASS 2009

s —— 1~ data x 2 . R b
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Fraction of mis-reconstructed —n’ events inm p
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g orrectzons
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' radiative corrections /) «5 j;}" wﬁ ?i"

(Compton vertex)

@ form factor of the N1 nucleus ‘ “’%’M «*b” ”@”

put to s_ystematzcs

@ High Z effects (Za=0. 2)

@ Nuclear ch,‘trge screenzng by atomic
& electrons
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Pibn polarizabilities and C OMPASS «
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Summary

The COMPASS experiment performed the most
precise dedicated measurement of pion polarizability
a, under assumption a,+[3,=0 basing on the data of

2009 year. | R

The result is: A s
an=(2. 010. GStatiO. 733;31) X10'4fm3 %

published in PRL 114 (2015) 06002
COMPASS Primakoff data of 2012 still are under

analysis and new results for pion (and kaon)
polarizabilities are expected
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Muon data

The same selectzon + muon beam momentum measurement
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---- LEX a=-$=2.00 ..
.--- LEX a=-$=2.85

— LEX + chiral loops
=2 DR [B. Pasquini]
_ = LEX(a=2)+chiral loops
_ ... LEX(«:=0)+chiral loops
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