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Tr ‘l 0 ckin(2)=-1.0d0 ! ckin(2), - inactive upper limit
Cme
MSEL=0 ! turn OFF global process selection
¥ . MSUB(1)=1 ! tum ON g+gb -> gamma*/Z0 -> mu+mu- (Drell Yan process)
s S MSTP(43)=1 ! only gamma* included (DrellYan process)
3 3 5 MSTP(51)=4 ! structure function for GRV 94L
® E’ s MRPY (1)=35476291 ! starting random number
® / MDME(174,1)=0 120->dd~ tumed OFF
MDME(175,1)=0 1 Z0->uu~ tumed OFF
e MDME(176,1)=0 120 ->ss~ tumed OFF
2 MDME(177,1)=0 120->co~ tumed OFF
& MDME(178,1)=0 1 Z0 ->bb~ tumed OFF
g | MDME(179,1)=0 170->tt~ tumed OFF
k> MDME(180,1)=0 1Z0->b'b'~ tumed OFF
MDME(181,1)=0 1Z0->t't'~ tumed OFF
MDME(182,1)=1 1 Z0->e+e- tumed ON
.?, é.] | MDME(183,1)=0 ! Z0 ->nu_enu_ebar tumed OFF
| & 3 8 MDME(184,1)=0 1 Z0 -> mu+mu- tumed ON
oot : d s MDME(185,1)=0 ! Z0 -> nu_munu_mubar tumed OFF
ARl ' MDME(186,1)=0 120->auttas-  tumed OFF
- . MDME(187,1)=0 ! Z0 -> nu_taunu_taubar tumed OFF
1 MDME(188,1)=0 1 Z0 -> tau'+tau'- tumed OFF
MDME(189,1)=0 1 Z0 -> nu'_taunu'_taubar turned OFF
mstu(22)=1000 ! max number of errors that are printed

100 K events for both mag. system
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Solenoid : DY in ECAL
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Solenoid : DY in RS
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DY background studies
DY and min bias events were generated with PYTHIA 6
« 2 proton beams with E=12 GeV * PYTHIAG6
- Only process qG=y 2u'n « MSEL=2

*m, >1GeV .
. 2 proton beams with E=12 GeV

« Decays of T, Kt,Kg turned on :
o ==
Decays of @, K™, K turned on

e 105 events
. = ' MB)/o, (DY)~4.5-10°
(¢} 8.7nb (ratio 0,,(MB)/o,, (DY) ) 75-106 events
o,.=39.4mb

tot
tot

* Only muons produced in volume with L=8 m and D=7
m were taken into account.

. (FOf m >3GeV Otot — 023 nb) dimuon mass . dimuon mass

uu

dimuon mass

107

10°

10°
min. bias (75M events)

10*

10°

no cuts

2
" T | | p>0.5GeV
min. bias, muon track olates to d=1 mm area around Oz
10 - muon track prolongation | angle between hadron
crosses area of d=1 mm and muon tracks
1 . I around z axis <0.01 rad
L]

Tracking system has to be done with
very high efficiency to reduce DY
background.

o 1 2 3 4 5 & 7 8 9 10 OR use hadron absorber

B
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Possible view of Silicon detector

Dimensions of silicon detectors are 63 x 63 mm2, the sensitive area of detectors is
61 x 61 mm2, and the thickness of detectors is 300 pum.
The pitch of p+ strips is 95 um and the pitch n+ s 103 um.

#4 ©S5.05.16
A 2 |
gl =
~ y ' i
- a

(1)
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The central coordinate plane. NA62 straw system
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Figure 22. Left: one straw chamber is composed of four views (X, Y, U, V) and each view measures one
coordinate. Near the middle of each view a few straws are left out forming a free passage for the beam.
Right: the straw geometry is based on two double layers per view with sufficient overlap to guarantee at
least two straw crossings per view and per track. as needed to solve the left-right ambiguity. The + 3° angle
corresponds to the angular range of tracks produced in kaon decays and detected within the geometrical
acceptance of the spectrometer.
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CONCLUSIONS (Nfcﬂ_?@

BEPHBIN ITVTH OYEBUAHBIN IIVTH

BCerga y3kum He Bceraa BepHbIn

Still no azimuthal asymmetries measurements in DY prosesses
with collider experimental set-ups.
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3 PDFs are needed to

* mucemn NUCLEON
unpolarized longitudinally pol. __transversely pol. descrlbe nUC|eon
,—% T
R by ® 2| structure in collinear
" . .
3 number density (Sivers) aPPI'OXI matlon
g
4 glL_ & ng i i
1 9 (owp (0> p o W .
< 3 v - 8 PDFs are needed if
(e ] helicity 5
3 & a we want to take into
| &-@ 1 account intrinsic
I—M_Mu'.de,; K. b | B @ “(z7| transverse momentum
e - [ pretzelosity)
kr of quarks
T-odd chiral-odd
do a':_

__do &
dxdxd’q,dQ  4Q°
{(a+cos? OIRY, +sin® Ocos 20F32¢) + S, sin? Osin 20F}% + S, sin® Osin 20F;>*

SR s sing+ gy o™ )|

sin|

+|§3‘i.||:sin(¢ — ¢, )(1+c0s? 0) ™ +-5in” 0sin(3 - g )Fy
+|§hT|[sin(¢ ~ g )(1+cos* O) Fr ™ sin* 0(sin(3g ~ g, JFr ™™ +sin(p+ g JFr )]
+8,, S, [ (1+c0s? )/, +sin’ Ocos 29F | 2.1.2)

+S"i_|§b1||:cos(;#—¢sh )(1+cos*0) 3 +sin® 0 cos(3 — gy JET ™™ +cos(p+ 4 )F,f}”""*'”

+

Sur[Su [cos(¢ g5 )(1+c0s” 0) F "™ sin’ 0 cos(3g — g, Jy ™™+ cos(g + g JEy "™ H
8|8 [(1 +cos* 0)(cos(2p— g~ I wcos(y — gy JET S ’}}
+[S.e[Sie] [si:ﬁ 0(cos(@ + JFr S s cosdp gy g Sy R )]

* | §i]T §hT

[sinz 9(c0s(2¢—¢,’,‘ e, YR ) +cos(2p+4, —f ) —ﬁ_\.,})]}
where F are the Structure Functions (SFs) connected to the corresponding PDFs. The SFs

depend on four variables P, -q, Py *q. qr and q3 or on qr, q2 and the Bjorken variables of
colliding hadrons, x,, X ,

S Y SRR W -
X, P g Se,xh —¢

¥, yis the CM rapidity and

Drell-Yan studies with SPD.

The cross section cannot be measured directly because
there 1s no single beam containing particles with the U,
L and T polarization. To measure SFs entering this
equation one can use the following procedure: first, to
integrate cross section over the azimuthal angle @s,
second, following the SIDIS practice, to measure
azimuthal asymmetries of the DY pair’s production
cross sections. The integration over the azimuthal
angle @ gives:

5

do o’ ,
O = = =——x(1+cos” )| F;, + S, F!
int dx_,dxhdhq-rd COSQ 2q- ( )[ uu LShL LL
Sl costh, g JFTS S+ Dot +i )]
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Drell-Yan studies with SPD.

The PDFs studies via Fourier analysis to the measured

)
NICA

asymmetries. .’ ¢ s @l [ 0 cos(3p— gy )
AIEO’ +0° -c =le|sﬂ| A8 cos(g - )+ D Ar 5,)
o-ll’l: +O—1nl +6 +GII][ +A1L‘Tu é\hjcos(¢+¢%
U(KD 1 O‘AA +a7 _O- —O' IS‘HT ” §|FT I L\\\'tl(ﬁﬂﬂh" ~¢s, ) i 2 _ _ + cos(dy, *ﬁg‘li S _
An E?:.' 2_(I+DCO()‘>¢Al ) A = 0 +0'.1;L +O-l1l +0' 2z [Arr cos(2¢ ¢S‘ ¢S“) Ar COS(Q&S" ¢s‘)
A, = 0":: —o-'“:: =51 Dsin 29 A’ +D( ke " cos( (@5, +65)+ Arrw Ak cos(4g — s — o )
o +0,, 2r
Ay =%: l fh" l Dsin2g A5 "'Aljrt b K'CDS(2¢_¢5J +¢50)+ A;:Lw&“ _%]COS(2¢5+¢SJ -@Sh ))]
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A= *0—o 0 ISuSulp | pAmcosg The azimuthal distribution of MMT-DY pair’s
e P
O 1O, 10, 0, T . . .-
) 8 s produced in non-polarized hadron collisions, A,
A =L 19 _—0 O ='5;'S~ % ) cos(— g )+D[A[ . wErh, ﬂ and azimuthal asymmetries of the cross sections
o, +0, +0, +0, 27 s(p+4s,) . . . . .
i, o) in polarized hadron collisions, A, are given by

relations shown left.

Applying the Fourier analysis to the measured asymmetries, one can separate each of all ratios entering previous
slide. The extraction of different TMD PDFs from those ratios is a task of the global theoretical analysis (a
challenge for the theoretical community) since each of the SFs a result of convolutions of different TMD PDFs in
the quark transverse momentum space. For this purpose one needs either to assume a factorization of the
transverse momentum dependence for each TMD PDFs, having definite mathematic form (usually Gaussian)
with some parameters to be fitted (M. Anselmino et al., arXiv:1304.7691 [hep-ph]), or to transfer to impact
parameter representation space and to use the Bessel weighted TMD PDFs

(Daniel Boer, Leonard Gamberg, Bernhard Musch, Alexei Prokudin, JHEP 1110 (2011) 021, [arXiv:1107.5294])
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Drell-Yan studies with SPD. NfCA

Studies of PDFs via integrated/weighted asymmetries.
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The set of asymmetries mentioned above gives the
access to all eight leading twist TMD PDFs.
However, sometimes one can work with integrated
asymmetries. Integrated asymmetries are useful
for the express analysis of data and checks of
expected relations between asymmetries
mentioned above. They are also useful for model
estimations and determination of required
statistics . Let us consider several examples
starting from the case when only one of colliding
hadrons (for instance, hadron “b”) is transversely
polarized. In this case the DY cross section can be
reduced to the expression:

do o’
| 0)C| f f
dxdxd’qdQ  4Q° {(+C°S yc[4T]
(h 'k.:T )(H.lth)_E‘JT ’Ehr il
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Drell-Yan studies with SPD. NICA

Studies of PDFs via inteqrated/weighted c_asymmetries:
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The integrated and additionally q, -weighted asymmetries A ; and A ; M d

provide access to the first moments of the Boer-Mulders, h;, (x,k;) and Sivers, f, ;" (x,k;)
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So far the pp-collisions have been considered. At NICA the pd- and dd-collisions will be
investigated as well. As it is known from COMPASS experiment, the SIDIS asymmetries on
polarized deuterons are consisted with zero. At NICA one can expect that asymmetries

w{:sin[ﬁt@ )i}

i + A
\:{s‘ln({gi_txih ]MN :| My

- also will be consistent with zero (subject of tests).

]

pD’ pp'

But asymmetries in Dp1 collisions are expected to be non-zero. In the limiting cases X, >> X1

and x;, << x , these asymmetries (accessible only at NICA )
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