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What do we need to access spin dependent parton distribution functions through Drell-Yan?

In single polarised Drell-Yan (DY), with transversely polarised tar-

Change of sign of Sivers and Boer - Mulders functions?
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The phace spaces of the two processes overlap at COMPASS
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Polarised Drell-Yan experiments: S
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e High luminosity (DY cross section is a fraction §10 E EMPTY-TARGET
nanobarns) and large angular acceptance é :
o Sufficiently high energy to access ‘safe” background <jp?-

e Good acceptance in the valence quark range o

free M range (4 < M, < 9 GeV/c?) ' \‘{~
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e Good figure of merit, which can be represented as
a product of the luminosity, target polarisation and
dilution factor

e Drell-Yan@COMPASS: high intensity (up to 10° particles/second)
190 GeV/c 7~ beam and a transversely polarized NH3 target;

e The combinatorial background is kept under control by the presence of a hadron
absorber downstream of the target.

e In spite of low cross-section the range 4 < M,,, < 9 GeV/c? is ideal to study
azimuthal asymmetries in DY due to negligible background contamination.

— The combinatorial background in this range is 100 times lower than in the
low mass range (50% of total yield for 2 < M,,, < 2.5 GeV/c?)

— open charm contributes only at 15%
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COMPASS-II experimental layout
e Large angular acceptance spectrometer
e m~ beam at 190 GeV/c with intensity up to 1 - 10° particles/second
e Large acceptance COMPASS Superconducting Solenoid Magnet Magnet SR | HE SIS
e Transversely polarised NH3 target working in frozen spin mode ﬁ it I,"] HRSIRAOP | sty
with long relaxation time IS ﬁ s - ‘ | | 1 | I
e Hadron absorber downstream of the target o beamn SRR ‘
e A detection system designed to stand relatively high particle fluxes B o f | i I (N
e A Data Acquisition System (DAQ) that can handle large amounts ! T E i N _
of data at large trigger rates . _‘l|-| ".T\ _r-ga- i
e New muon trigger in the first stage of the spectrometer | [iE—) ML ﬁ_ B ! T R ; S

e Vertex detector to improve the cell separation of events

Feasibility

M> 2.5 GeV

only part of the spectrometer is shown

Event rates and statistical precision

e In 2007, 2008 and 2009 short Drell-Yan beam tests e The target temperature does not seem to increase Expected event rates
were performed, to check the feasibility of the mea- significantly with the hadron beam, long. polarisa- e 230 davs of data taki
. S ys of data taking
surement tion relaxation times measured (2007 beam test) o abeam intensitv of 1 _ 6 x 107 particles/ nd
e In 2007, with a 7~ beam of 160 GeV /c on a NHj tar- e Reasonable occupancies in the detectors closer to A bed , .e SV OF fbeam = . _2p_1 CES/5EC0
get, and without hadron absorber: ~ 90000 dimuon the target can only be achieved if a hadron absorber e aluminosity of L = 1.2 x 10%em™"s
events (< 12 hours of data taking) and beam plug is used (2008 beam test) 2.5 x 10° DY events with 4 < M,,, < 9 GeV/c>.
e In 2008 a second beam test was performed, also e Physics simulation were validated, within statis- 1.4 x 105 DY events with 2 < M, < 2.5 GeV/¢?
with an open configuration of the spectrometer, a tical errors (J/¢ peak and combinatorial back- Th ted statistical ‘1 th tri
m— beam of 190 GeV /¢, and polyethylene target ground, in 2007 and 2009 beam tests) € expected statistical €Iror 1 the asyminetries
Asymmetry Dimuon mass (GeV/c?)
Beam test 2009 2 < M,, <25 | J/iyregion | 4 < M,, <9
m~ beam of 160 GeV /c on 2-cells polyethylene target. JATS2? 0.0020 0.0013 0.0045
Setup including hadron absorber and a beam plug (3 days of data taking) JAS P 0.0062 0.0040 0.0142
OMPASS BY toct e 2008 . COMPASS DY beam test 2009 o COMPASS DY test run 2009 q COMPASS DY test run 2009 ) A?}H(2¢+¢S 0.0123 0.0080 0.0285
o\ e P JAZREP =) 0.0123 0.0080 0.0285
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— Possibility to study the asymmetries in ¢ or pr bins.

Asymmetries: comparing with theory prediction
2 years of data taking DY with 4 < M,,,, < 9 GeV/¢?
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e COMPASS has the possibility to access TMD PDFs The COMPASS—II Proposal has been recomme.nded b.y SPSC O.ZSEATBM®pretzeIosity e ®Stransversity
. and is approved by the Research Board for a first period of 3| | ... o
with SIDIS and Drell-Yan processes . . : ;
, . years including 1 year for Drell-Yan.
o GRS eqpeimenizl comdifons prolos fie valemee g, ¢ Single polarised Drell-Yan with 7~ beam = TMDs (Sivers | = «f V.Barone et al, Phys.

quark region, where TMD effects are expected to be
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e The feasibility of Drell-Yan measurement was proven ..beyond 2017 = TMDs (Sivers, Boer-Mulders, and Pretzelos- oot

in a series of beam tests. ity), transversity PDF
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