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} Drell-Yan decay angular distributions

g and f are the decay polar

ol };ﬁ/ and azimuthal angles of the
<5 e* in the dilepton rest-frame

Collins-Soper frame

lepton plane (cm)
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gqg annilation parton model:
O(ag) /=1, m AOW, =1W, 0

Lam-Tung relation (1978)
CollinearpQCD: O@; ),W =2W, ;1 -/ 270



Angular Distributions of Drell-Yan Events
|.R. Kenyon, Rep. Prog. Phys. 45 (1982) 1261
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Figure 17. Measurements of the decay angular distribution of lepton pairs by Kourkoumelis ef al (1980,
Antreasvan et al (1980) and Badier er al (1980a). Fits to the form 1+« cos’ @ are shown as full curves
and are discussed in the text. (a) 1SR ABCS, 4.5<M < 8.7 GeV, (b) 1sR CHFMNP, 6 <M <8 GeV, (¢)
NA3, 77 200 GeV, 4<<M <6 GeV, p, <1 GeV.
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' NA10 @ CERN: Violation of LT Relation

Z. Phys. 37 (1988) 545
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E615 @ FNAL: Violation of LT Relation

PRD39, 92 (1989
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¥ Azimuthal Asymmetries Require
Nontrivial Spin Correlation

The most general N spin density matrix

1 . o X ~ R ~ ot Yy
r(q,q):z{l N Fj( sej) ]AG-jl-l (Aﬁ) Hij ¥:) (-@}

Violation of LT relation:k = — 1+ 2n) R Hay
4 1+Hg,

Collinear caseH,,=H,, H,,=H ,, =,06=0

Brandenburg, Nachtmann & Mirkes, ZPC 60 (1993) 697

Nonzero Il requires the correlation of the spins of quark and antiquark.



D. Boer (PRD 60, 014012 (1999))
Hadronic Effect, Boer-Mulders Functions

Spin-orbit correlation of transversely polarized noncollinear partons inside an unpolarized hadron
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» Pasquini and Schweitzer (PRD 90, 014050 (2014))
Boer-Mulders Functions of Pion and Proton In
Light-Front Constituent Model
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Theoretical Interpretations of Lam-Tung
Violation In pion-induced DY

Boer-Mulders  QCD chromo-  Glauber gluon

Function magnetic effect
Origin of effect  Hadron QCD vacuum Pion specifically
Quark-flavor Yes No No
dependence
Hadron Yes No Yes
dependence
Large P limit 0 Nonzero 0
Reference PRD 60, Z. Phy. C PLB 726, 262

014012 (1999) 60,697 (1993)  (2013)

Measurements with different beams p K , p , eo# wide kinematical rang

would help differentiating the origin.
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PAzimuthal cos2f Distribution in proton-induced DY
E866, PRL 99, 082301 (2007)

1 £ e p+dat800 GeV/c T : i
- = 7+ W at 252 GeV/c e B k) = Cn—
08 - 4 7w +W at194 GeV/c .

f’_ark%fl (x),

7 B+ ML"

3(" "WA p*uX)~ [valence h,2(" )] * [valence h,2(p)]
3(pdA pt+p-X) ~[valence h,2(p)] * [sea h,%(p)]

Sea-quark BM functions are much smaller than valence quarks 1



COMPASS Setup

Small Angle Spectrometer (SAS)
Large Angle Spectrometer (LAS)

: e Filter
Target Region ECAL & HCAL
€ Flilter [
ECAL &/HCAL SM2 ,

SMlRICH\

Beam:
Pol ari zed e pd280GeMcea m : ¢
Hadr on X411 ¢ ’ : S
Target: ® e P Various Combinations of
Polarized NH andSLiD target Beam& Target
Liquid hydrogen target 12

Nuclear target



Dimuon Acceptance

E615 @ FNAL (1989)
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COMPASS @ CERN (2014)
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DY Feasibility @ COMPASS:
Beam Test 2009

A 160 GeV/c ~ - beam

A 2 cells polyethylene target

A Prototype hadron absorber and
beam plug

A 3 days of data taking

B 14



DY Feasibility @ COMPASS:
Beam Test 2009
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Hadron Absorber & Nuclear Targets

Absorber: 236 cm long, made
of Al,O;.

Beam plug: 120 cm long, made
of tungsten.

Radiation lengths (multiple scattering
for m): X/XO = 33.53

Hadronic interaction lengths
(stopping power for p)Z X/ int — 7.25
7cm Al target

T —

To Do o I»  Ix

Absorber geonetry, MHB1-13, alunina density 3,80

Aluminum cone

20cm
downstream last
alumina layer in
the simulations

Space for
vertex detector

Stainless Steel
20 cm

alumina



¥ Hadron Absorber & Nuclear Targets
(2014)
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