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The COMPASS experiment at CERN uses either muon or hadrandedéh a longitudinally or
transversely polarized solid target, liquid hydrogen aavyenuclear targets for study of hadron
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Yan process using a negative pion beam and transverselyzaalgroton target 2)nucleon struc-
ture study in exclusive positive and negative muon beantesaag off the unpolarized proton
target 3)test of the chiral perturbative theory predidiom reactions of Primakoff scattering
using hadron beam.
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1. The COMPASS experiment

COMPASS is a high-energy physics experiment at the secpaems of Super Proton Syn-
chrotron at CERN [1].The purpose of the experiment is thdystf hadron structure and hadron
spectroscopy with high intensity muon and hadron beamsTB COMPASS detector consists
of two spectrometers built around dipole magnets in ordeletect particles scattered at large and
small angles, respectively. It is equipped with a large neidd precise tracking detectors, two
electromagnetic calorimeters, two hadron calorimetedspamticle identification system including
RICH and two muon walls. Layout of a target region can be ojgthoh for a particular measure-
ment. COMPASS operates with muon and hadron beams with mamerp to 280 GeV/c. During
the first phase (2002-2011) of the experiment the longitldamd transverse nucleon spin struc-
tures were studied via deep inelastic scattering with mweambof high intensity. Production of
hadron resonances via diffractive scattering, centratiycbon and photon exchange using pion
and proton beams and hydrogen, tungsten, lead and niket$asgre also studied. Possible exten-
sion of COMPASS physic program is described in the COMPASSdposal [3] which was ap-
proved by the CERN Research Board for the period of threesystarting since 2012. It consists of
three general directions: tests of chiral perturbativemyeGPD program and Drell-Yan program.

2. GPD program

The recently developed theoretical framework of GenegdliParton Distributions (GPDs)
embodies both form factors and PDFs, such that GPDs can ka&leoad as momentum- dissected
form factors which provide information on the transversealzation of a parton as a function of
the fraction it carries of the nucleon’s longitudinal morien. Obtaining such a "3-dimensional
picture" of the nucleon is sometimes referred to as "nucteamography”. At COMPASS GPDs
can be accessed by measuring the cross section of exclusdpdydvirtual Compton scattering
(DVCS), u+ p— U+ y+ p, or deeply virtual meson (M) production (DVMBR),+p — U+ M +
p. For this study COMPASS plans to ugeg- beam of 160 GeV/c and 2.5 m long kHarget
surrounded by a recoil proton detector. Two already exjséitectromagnetic calorimeters will
be supplemented by a new calorimeter with large aperturder A0 days of data taking with
ut and 210 days withu~ beam accumulated statistics will correspond to integratednosity
L= 10%? cm~2. The kinematic domain accessible at COMPASS cannot be explay any other
facility in the nearest future. High-statistics data on sgralusive deep inelastic scattering (SIDIS)
on the proton will be recorded simultaneously with the DV@8 BVMP measurements.

3. Drél-Yan program

The transverse momentum of partons inside nucleons is satehtment in understanding
the 3-dimensional structure of the nucleon. When thisristd transverse momentum is taken into
account, several new parton distribution functions (P¥fe)required to describe structure of the
nucleon. The Drell-Yann (DY) process provides possibiiityaccess convolution of PDFs of beam
and target hadrons (in contrast to SIDIS where the crosgogsecbntains convolutions of PDFs
and fragmentation functions). Of particular interest & dorrelations between quark transverse
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momentum and nucleon transverse spin, and between quaskérge spin and its transverse mo-
mentum in an unpolarized nucleon, which are encoded in theaked Sivers and Boer-Mulders
functions. The Sivers and Boer-Mulders PDFs are T-odd fonst therefore when measured in
DY they should have the same values but opposite signs tHalDils. COMPASS provides unigue
opportunity to test this QCD prediction because SIDIS andri&asurements can be done at the
same setup and in overlapping kinematic ranges. For Dexll&tudies COMPASS will operate
with 190 GeV/crr beam of high intensity (up to $&1) and transversely polarized NHarget.
Hadron absorber will be installed just downstream the tagestop both secondary hadrons and
unscattered beam pions to prevent their decay into mubfg.peak can be used as a monitoring
signal. A safe range for dimuon masses, separated JiprandY peaks, is 4-9 GeV7c In COM-
PASS kinematics the most of observed DY events correspoanrihilation of valence quarks into
dileptons withp; about 1 GeV and for these events TMD effects are dominant. yeaes of data
taking will allow to collect enough statistics (more tharDZWO0 DY events) to extract TMD PDFs
and test the QCD prediction concerning the signs of SivedsBoer-Mulders functions measured
in DY. J/¢ production mechanism can also be studied in parallel.

4. Testsof chiral perturbation theory

The electrica and magneti@ dipole polarisabilities characterize the response of somess
a compositaq system, to external electromagnetic fields in the low-fegmy limit. Clearly these
are fundamental structure parameters of any meson, andiigacison between theoretically pre-
dicted and directly measured values provides a stringetfoe various theoretical approaches,
like xPT, dispersion sum rules, QCD sum rules and quark confinemedelsioCOMPASS can
access polarizabilities of charged pion and kaon via difigal cross section of a Primakoff reac-
tion (m ,K™)+2Z — (rm ,K™) 4 y. For this one plans to use a beam of negative hadrons (mainly
pions and 3% of kaons) of 190 GeV/c and nickel target of Og3ttMckness. The COMPASS
setup has silicon tracker to measure meson scattering pnggesely, electromagnetic calorime-
ter for a photon detection and for triggering and cherenkogghold detector fok /7T separation.
Muon beam of the same momentum will be used as referencer @0teays of data taking the
values ofa;; — B and a,; + B, will be measured with statistical accuraey0.3 x 10~* fm® and
< 0.02x 10~ fm? correspondently. Quadrupole polarizabilities of the padso will be probed.
Kaon polarizabilityax can be measured for the first time under assumption- Bx = constwith
accuracy about.04x 10~4 fm3. Study of other Primakoff reactions will provide strongttes
XPTlkem +Z—-m +m°+Z, m +Z—>m +m+m+2Z, m +Z— m +n+Zcanbe
performed in parallel.
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