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The electric ar and magnetic 3r charged pion Compton polarizabilities provide stringent tests of
Chiral Perturbation Theory. The combination (an-pn) was measured at CERN COMPASS via radiative
pion Primakoff scattering (190 GeV/c pion Bremsstrahlung) in the nuclear Coulomb field:

m+/ -1+ 7+ Y. COMPASS data analysis gives a value: - tn = - = (1.920. 75t £0.84yst) < 10 fm?°.

The data were taken in 2009. |

Primakoft Process

(AZ) - (A,2)

Identify m Ni — m Niy exclusive reactions
at smallest momentum transfer < 0.001 GeV /¢’

igher statistics data taken in 2072 will allow an independent
determination of ar and [, and a first determination of Kaon polarizabilities.

Si Telescope RICH

Assuming an + B = 0, the dependence on Xy = Ey/ Eeam

O(Xy) 1 — Emf, X\%

R = :
Ca,T:o(Xy) 2 a T — Xy

Cn

is used to determine the polarizability an

Muon Filter 2

Runs with Hadron Beams 2004, 2008/09, 2012 Fixed-target experiment

190 GeV m beam on nuclear targets
Tracking: SMD for vertexing

Two-stage magnetic spectrometer

High-precision, high-rate tracking,

Control systematics by investigating pt Ni—pNiy, K — mm’ Trigger: Multiplicity trigger, (digital) ECAL trigger D, calorimetry
world avg.: 7.5+ 1.6
= COMPASS 2009 "= 50 ;
g  Fa,=19+0.7x10*fm’ 7 Ni— wy Ni Sl X
E 1.1— S - PACHRA Babusci Serpukhov 2.70
5 ~_40 __PLUTO, DMI = PACHRA 0.91
- =S R b o IRl < S oMz, Mark i MAMI 1.43
< AL o X 1 < 30l e COMPASS prelim.3.09
= 09 L\ N [ Sigm 8.14
a \'X@X“a 20 __SGer_likh 4 Fil'kov (CL=O 04)
0g M Q’(ﬁ [ MAMI ¥Y =7
C ,l, YpP—>y@'n COMPASS
| | L Kaloshin F preliminary
0.7~ 10 = Yyt nZ—> w7
E GIS '06 Z:ZIIIIIIIIﬁ:::::::i*‘-ﬁ::ZIIIIIZZZZIIIIIIIIIIZIZZ*ZZIIII
06_||||||||||||||||||||||||||| OT||||||||||||l|||||||||||||||||||||||| IIII|II T T
04 05 0.6 07 0.8 09 1980 1985 1990 / 1995 2000 2005 2010 2015 20 25 30 35
x,=E/E_. Donoghue year of publication GIS (2006) o, -pP / 10 fm’
Mark II T
Polarizability fit to the Xy distribution of the ratio Overview of polarizability measurements; PDG style ideogram of polarizability data

of real data (RD) to a Monte Carlo (MC) simulation
with zero polarizabilities.
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