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SIDIS x-section
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TMDs accessed in SIDIS and DY
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Nucleon TMD PDFs accessed in SIDIS and DY
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Nucleon TMD PDFs accessed in SIDIS and DY

SIDIS
ccl)Js¢n o Q—l( flq

Single polarized DY (LO)

2 Lq 1
cczjs%ochlq +Q (flq

sin(¢, —¢) 1q o
T oc

sin(gh +4,) q
%) o fy

. hliq _|_) p — COS2 ¢ oc hlLF()q
) R ot

. A?in(Z(ﬂcs ~05) o hlqp

_\ A]S_in(2¢cs+€0s) oc #qp

sin(3¢, —¢) 1q <
T o th

cos(¢, —ds) q
T oC Jyi7

in(d, ) -1
o Q7 (I

sin(2¢,—¢s) -1 1q
T o Q ( T

cos(¢) -1 q
7o Q (ng

cos(2¢, —¢s) -1 q
T oc Q (ng
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Nucleon TMD PDFs accessed in SIDIS and DY

SIDIS Single polarized DY (LO)

cos¢n Q ((/_7hliq +) ) . ACOS20cs hlLF()q
2 1 < -1 .
C(EJS ¢h h1 q _|_Q ( flq +) N A]?Inqos o fl_Jr_qp
sin(é, —¢5) 19— - B
i =) o flT\ . A?In(Z(ﬂcs ?5) o hlqp

Sinth+4:) o \ L AT@0cs 05) o L

s —4) o N9
.

:
cos(th—4) o

0 e Qo+ R 00 )
SN2 or Q ( L + f 7 +)
T e QM (gf\ 0 D)

%4 8) o Q1 (g +..)
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Nucleon TMD PDFs accessed in SIDIS and DY

Single polarized DY (L)

SIDIS
cosﬂ1 Q ( . hqu + ) < —, AC0S20cs o hlLF?
C(EJSZ% hqu T +Q_1( flq +) )A?inqos o qu
1T ,p
Sin(%_%) —Lq‘i i —
i oC flT\ AN A?m(Z(ﬂcs 25) o hlqp
Sinth+4:) o \ P e AT@0s05) o L
sin(3¢y,~¢; ) 1q
T oC T
os(h=) o g
T 1
_ All the answers are encoded in the data...
sin(¢,) OCQ_l h1q 1+ f\La F .
T 1 In few years many new asymmetries
measured by different experiments in
in(2¢, — - . . . .
nh%) o« Q ( - + +) different reactions, at different energies
and kinematical ranges will wait for a
%0) o Qg +..) “global analysis”...

cos(2¢h —¢)
T
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Nucleon TMD PDFs accessed in SIDIS and DY

SIDIS ¢ N Nucleon TMD PDF Drell-Yan aN' (LO)
AZOUSZ‘I”‘, Ayy Pn hiq - “Boer-Mulders” AZOSZ(PCS
ASin(th_(l’s)’ Ai;;'l‘/’s’ Azi;(z‘lbh_d’s) fi—# - ”Sivers” A-;in(PS

ur

sin(¢pp+dps—m) ,singg
A h » Ayr

q -
hj - “Transversity”

ASiH(ZCPcs—CPs)

Ur T
Ai,i;'(?’"”‘_"’s), Ai,i;‘(z"”‘_"’s) hf}’ - “Pretzelosity” A;i“(z‘p“ ts)

cos(pp—ps) scospg cos(2¢pp—s)
ALT " ’ ALT ’ ALT "

g1 - “Worm-Gear” (T)

Double-polarized DY

to be accessed by NICA see talk by O. Teryaev on 13.06

DY measurements at COMPASS are complementary to the previous COMPASS SIDIS results.
Unique opportunity to access TMD PDFs via two mechanisms and test their universality and

key features.

red - “twist-2”, blue - “twist-3”
12 June 2014
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COMPASS Drell-Yan program: Q? ranges

Four Q%-ranges: See talk by M. Chiosso on 13.06
.« 1<Q2/(GeVic) <4 “Low”

« 4<Q?/(GeVIc)’<6.25 “Intermediate”

. 6.25<Q2/(GeVIc)2 <16 “Jhy”

« Q?/(GeVlic):> 16 “High \mass”

10’ QP vs. x at COMPASS
- Drell-Yan|(MC)

Q? (GeV/c)?

10

L we A TN
107 107 10"
12 June 2014 Bakur Parsamyan 24



COMPASS phase-space x:Q? (“DY” Q2 ranges)

o) COMPASS preliminary g
% 12— Proton 2010 data P
? — YF QUGeVE)> 1 0.8 3
M 07 5
TP, 1 QM(GeVie} > 16 457 06 =
""""""""""""""""""""" 0.5
105_ 0.4
- 4<Q(GeViey <6254 03
- 0.2
_ 1<Q%/(GeVicy <4 o
1 | - lill 1 | Ll ; L1 1 Ill 1 1 | T | O
107 1o2 10 1

Proton 2010 data-sample (Q? > 1 (GeV/c)?; 0.1 <y <0.9; W >5GeV,z> 0.1, p; > 0.1 GeV/c)
Four Qz-bins* 1<Q2/(GeVic) < 4,4< QZ /(Gewc)2 < 6.25, 6.25 < Q2/(GeV/c)? < 16, Q2 /(GeV/c)? > 16

For each O%-bin — two different z-re g
z € [0.2; 1.0] — “standard” selection
z € [0.1; 1.0] — “extended” region: Low z (z € [0.1; 0.2]) + “standard” selection
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COMPASS phase-space x:Q? (“DY” Q2 ranges)

COMPASS preliminary
12— Proton 2010 data

= Q7/(GeV/e)’ > 1

10°
~3%

T TTTI

1 Q(GeVic)} > 16

10— ~11%
— 4<Q(GeVic) <625 g ~11%
~ 1<Q*(GeVicyY <4

~75%
1 1 I -~ [ 1 1 | L | ; ) I I l 1 1 ) I N
10° 102 10’ 1
X

Proton 2010 data-sample (Q? > 1 (GeV/c)?; 0.1 <y <0.9; W >5GeV,z> 0.1, p; > 0.1 GeV/c)
Four Q2-bins: 1 < Q2/(GeVI/c)2 < 4, 4 < QZ /(Gewc)2 < 6.25, 6.25 < Q2/(GeV/c)? < 16, Q2 /(GeV/c)? > 16

ror |:[1() r;lll—fF\H(IJlli/ll
z € [0.2; 1.0] — “standard” ,‘.l,l_-th)Il
z < [0.1; 1.0] — “extended” region: Low z (z € [0.1; 0.2]) -+ “standard” selection
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COMPASS phase-space x:Q? (“DY” Q2 ranges)

ko) COMPASS preliminary
7 102 Proton 2010 data
:\D/ E ‘°2§‘ Q/(GeV/c)* > 1 - ~304
o -
LA | Q¥(GeVieY > 1645
10— ~11%
A< O0YGeV/eY <625 4 ~11%
1< Q*(GeV/cY <4
Q/( ) 750
1 1 L L1 1 l[ 1 L f | 1 L1 l[] 1 1 1 | |
10° 107 10" 1
X

Proton 2010 data-sample (Q? > 1 (GeV/c)?; 0.1 <y <0.9; W >5GeV,z> 0.1, p; > 0.1 GeV/c)

Four Q2-bins: 1 < Q2/(GeVI/c) < 4, 4 < Q2/(GeV/c)? < 6.25, 6.25 < Q2/(GeV/c)? < 16, Q2 /(GeV/c)? > 16
For each Q2-bin — two different z-ranges:

 z€]0.2;1.0] — “standard” selection

« 2z€[0.1;1.0] - “extended” region: Low z (z € [0.1; 0.2]) + “standard” selection
12 June 2014 Bakur Parsamyan 27



COMPASS phase-space x:Q? (“DY” Q2 ranges)

”\J COMPASS preliminary
E 102 Proton 2010 data
=~ E w?;— Q/(GeVic)y* > 1 = ~3%
o =
S S | Q¥(GeVieY > 1645
10— ~11%
N ~11%
_ 1<Q*(GeV/cY <4
Q/ ) ~75%
e o
10° 10° 10° 1
X

On a way towards multi-dimensional analysis..! More news soon!

Four Q%-bins: 1 < Q?/(GeV/c)? <4, 4 < Q?/(GeV/c)* < 6.25, 6.25 < Q?/(GeVl/c)? < 16, Q?/(GeVlc)? > 16
For each Q2-bin — two different z-ranges:

 z€]0.2;1.0] — “standard” selection

« 2z€[0.1;1.0] - “extended” region: Low z (z € [0.1; 0.2]) + “standard” selection
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COMPASS phase-space x:Q? (“DY” Q2 ranges)

ko) COMPASS preliminary
E 102 Proton 2010 data
N\/ E ‘°2§‘ Q/(GeV/c)* > 1 - ~304
o -
LA | Q¥(GeVieY > 1645
10— ~11%
A< O0YGeV/eY <625 4 ~11%
1< Q*(GeV/cY <4
Q/( ) 750
1 1 L L1 1 l[ 1 L f | 1 L1 l[] 1 1 1 | |
10° 107 10" 1
X

In SIDIS with z>0.2 and Q2> 16 (GeV/c)2 845 h~?%) = 0,01 (for h*) and = 0.012 (for h")

«  8A3™®s in DY “high mass” range with 2.85 105 events (140 days) ~ 0.013 -
See talk by M. Chiosso on 13.06
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[ntrocuctiorn

New results!
o Asymmetries

Q R {‘\_{‘.\_r:"Jll:-| r](\)I.J (‘) j,‘ 4[ .{g-r)\'(')\‘ QJ]“J(J ‘41 lg-r)~'(f_} —f_}‘P:

IJUIJJ lJ\ ’” (o) frH Cross- 3\(‘[“_‘)]‘1
O 1‘// e e CEI pdl Jl;‘)(_‘)ﬂ W fll ore d cl ()“\

o Vultl-D rnap of Kinernzatical distributions

Corclusions

12 June 2014 Bakur Parsamyan
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Sivers in DY Q?%-bins: z > 0.2

Input for “Q?-evolution”-related studies t‘

NEW! These results are being shown for the first time™

_ E e/t 1<Q?/(GeV/cy'<d F COMPASS preliminary
T 00sp Al 2>02 - Prowon2010data g o | .
Eg 0_!3.0' C o.’ :D.QCQQQQ 1 ;‘DQQ%Q "
- ol i . LR S y: LY g il 4
-0.05F - - -
_ | 4<Q2/(GeV/Ic)3F6.25 IIIIIIIIIIIIIIII 2
< oo0sE = = =
g‘k C é - * E * + E é * é
= @ {'L | i {'ﬁfx&i I -iﬁﬁ% I S S| ¢ A 1
< 0 i : T : o ! N T : T % )
005t : 3 :
- = S — |
- C | 6.25<Q2/(GIeV/cz e £ _' - ; """"" -
. 0.05F - ¢ $ - ¢ -
g g - @ ¢ g
=5, §edbdy | {'&}{' t i S VO 4 ! t % g 4
S T E " } 1 r L A E T 1
-0.05F - - -
e R
Q(GeV/c)>16 # + : + :
_ 00sF - + ﬁ - H } :_ % + % %
S SRR LT LTINS R R
e le T S 1 ; 1 L : t
_0.05F u C r
: L 1T .
lOI'2 l(l)-l II0.|2I|I0.|4”I0|.6”IO!SH Olill((l}liv/)GlfISIIOllzlé
X z p (GeVic W (GeV/c)
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Input for “Q?-evolution”-related studies t‘

Sivers in DY Q24-bins: z> 0.1

NEW! These results are being shown for the first time™

_ E e/t 1<Q?/(GeV/cy'<d F COMPASS preliminary
?: 0.05 —& I 7>01 L Proton 2010 data i F -
S5 L es®d L eee. " 00000 o e e, o
< OW%:—W—‘—L—#E i
0.05F - - B
_ - | 4<Q2/(GeV/Ic)3<6.25 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
< oo0sE + - - -
e C o @ - 292 9 ¢ C ¢ ¢ i & ¢ )\ ’\
£ o (e T S ) % S 2" LI T N S S
005t : 3 :
S Perev— P TTTh T
~ C 6.25<Q*/(GeV/cy<16 | [
S 005 § % - i F - -
g c - - ® :
55 o $ *q PR 01§§§ él i :éﬁé i - ¢ £ ° él /1
n 4 i ' - . A2
: a -
. | Q2/(GeV/c)I2>16 e + """"""" {' """ -
-, 0.05F # - H - - o
N #H 1adl #'};ﬁ# 1 B SR
is o I S : i : 11
-0.05 - - -
- sl b P e F e
|_:..ﬂluu N T :. .ﬁ. T T T N S :..I.ml
102 107 0.2 0.4 0.6 0.8 0.5 1 1.5 6 8 10 12 14
X z py (GeV/c) W (GeV/c?)
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Collins in DY Q24-bins: z > 0.2

NEWI These results are being shown for the first time™

Input for “Q?-evolution”-related studies t‘

g 0.1F & 1" 1<Q/(GeV/c)y'<d £ COMPASS preliminary = o
i 0 055_ =t 7>02 _ Proton 2010 data - 3
ik il : i e iz 2 - 4
< Fdeed ° g "“T‘i"—“ﬁw L X v .‘r‘rP“—cr
- 1 5 : ¥ o
005 3 3 3
0.1 - 3 —
b 015 4<Q*/(GeVic)Y’ <625 | 2 3
= 00sp - " - A + -
S gl i 4 ; Pl t
- o ¢ ¢ ¢ ¢ o .. ¢ ¢ ¢
—0.05;— é é T - é é - é* r ¢ * +
OLE . wwsa— f_. | ——  — A erarar — 8}
g 0.1F 6.25<Q¥(GeV/ic)y<16 £ ; 3 E
; 3 3 g ) - 4
S BT B LS. s fa )
< C C ! C ? IT
0.05F §§§§ 8 $g9 ; - LA 2 : o, ¥ ? b
0.1F - = 2 —
ok Q(GeV/c)>16 f ] : } -
005k - H A} + - +
O [T/ e e o S R RS
‘g - : : f
IR LI
-0.1F - - E
lol'2 l(l)'1 I0.|2I I I0.|4I I I0|.6I I IO!S T IO!SI — I1 I Ipl ((1}!5\'7/) I I I IIOI I Iv:;z(lGl\;/lé)
z eV/C evV/c™
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Collins in DY Q%-bins: z> 0.1

NEWI These results are being shown for the first tlme-

Input for “Q?-evolution”-related studies t‘

| 0.1F & 1" 1<Q/(GeV/c)y'<d £ COMPASS preliminary a -
¢ E A1 z>0.1 - Proton 2010 data c
s 00sE - = 3
£ 5 - i A A a AA 4 A A
< Oz—ﬁﬂw‘:i ;W;—o‘“"iﬁo ¢ # ve enad & w
-005F - - -
0.1 - 3 3
e 0.1F 4<Q*/(GeV/c)y'<6.25 £ - o
(= = o C
& 0.05F = i = i =
- LK I I Yoo o R ¢ & 0
-0.05 - c -
0.1F - 2 g
g 0.1k 6.25<Q*/(GeV/c)’<16 E - -
S = r C
& oosE il F 4 - A 4
;E 0E i oAl i i i " bk LI t i
- ® 040 - e ;. & A ® & @ ¢
005 ¢ s X ® = e ¢ ) S
0.1F - 2 3
01F QY(GeVic)>16 - a -
= oot % %} - } {; } - 4 =4 %
S0 i g T ;# ; % % i j‘ % ﬁ
72 g 5 : ¢
< o0sp +§§+ ¢ +E ¢ —+§+§ 3 +
C ¥ e _ ]
1072 107! 0.2 0.4 0.6 0.8 0.5 1 1.5 8 10 12 14
X z p, (GeVi/c) W (GeV/c?)
12 June 2014 Bakur Parsamyan 34



A,-*%@e9 in DY Q2-bins: z > 0.2

NEW! These results are being shown for the first time™

Input for “Q?-evolution”-related studies f

- 0422_ -/t 1<Q *I(GeV/c)y<4 _ COMPASS preliminary :_ E
; 0 15_ — (g Ll 3 Proton 2010 data E 3 +
5 F ' é .
< oﬁﬁj : o‘ﬁ&*’rﬁ—;—&%ﬂ % ' TL& Bda8% 5 &
01F - ¢ 3 3 T
02 ﬁ - — —
. 0‘25_ 4<QA(GeViey<625 E _ 3
o 0lp - -
: O SR I :
015 - - -
02 — B i - —
. oa2b | 6.25<Q2/(GeV/:r<16 - = = + """"""
3 - :
s 0.1F C E
25 - 48 : ¢
_0_12_ a z_ o
_022_ ] —_ E_ — r =
02F QY(GeV/cy>16 3
> 0If 9 - 2 % 3 ¢
IS bT 4L by 8 -t 7 % ] T
Z 5 - % L : ! f : % ! : | S
< 0.1F - - e
02F — - — L — o =
E |— -uluﬂluul -uuﬁl L PR T T TN AN T T S T TN TN S [ TR SR |
102 10" 02 04 06 08 0.5 1 L5 6 8 0 12 14
X p, (GeVic) W (GeV/c?)
12 June 2014 Bakur Parsamyan 35



nput for “Q?-evolution”-related studies O

A,.c5(e0) in DY Q2-bins: z > 0.1

NEW! These results are being shown for the first tim

_ oa2f * i 1<QU(GeVieY<d £ COMPASS preliminary 2 3
zg 015 —+— /i z>0.1 . Proton 2010 data C c
Z = E : F
< oewsagt % D
01F - ¢
02f ———— g — :
- 02F 4<Q*(GeV/ey<6.25 3 ]
.é: 0.15 & o 3 3 }
g 5 C » o o
< OF % # ol é{‘ é} ) 9 9 + @ .
0.1F - = 3
- 02E 6.25<Q(GeV/iey'<16 | 3 ]
£ 0IF 2 3 3
Z g g : ) g
S : «gd T . I : 4 4 E
0.1F 2 E 3
02k Q/(GeV/c)>16
& 0.1F 3 é 3 ]
Ys I T
“ thy e $ 4 4 4 & e
. 1 - 3 ) 3
01_— E - L
02 — [ c— L — o _—
E 1 . 1 [ 1 1 P | 1 T B R B
1072 107! 0.2 0.4 0.6 0.8 0.5 1 1.5 6 8 10 12 14
X z py (GeV/c) W (GeV/c?)
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A2 in DY Q2-bins: z> 0.2

NEW! These results are being shown for the first time™

Input for “Q%evolution”-related studies g

005 &L+ 1<Q*/(GeV/cY’<d [ COMPASS preliminary B -
B} L~/ z>02 Proton 2010 data i i
s I & o l
< OTH‘.‘L@ siwiie, % I ;'mlm'x-%ﬁ #TA B RS P
005k —_ - - —
0.05F- 4<Q’/(GeViey'<6.25 | - -
£ 05 : I @ (X i’ ¢
<0 % ;‘1“1% *;“H* P o ¢ -
- " 4 4
005k — - R .
0.05- 6.25<Q*/(GeV/cy<16 [ C o
£ f ¢ ¢
< o Y gt {:%H o oy # "
i 8
005 - L L
0.05- Q¥(GeV/c)>16 . i i
& 0 % - * 1T : -r+ l'r ; 1 T Ir + * + +T ; T [
ST i |
B }
-0.05 - L B
10” 101 . 0.2 0.4 0.6 0.8 ) 0.5 1 b (1}.2\7/0) 6 10 V:f 2(Gew1cg)
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A2 in DY Q2-bins: z> 0.1

NEW! These results are being shown for the first time™

Input for “Q?-evolution”-related studies t‘

005 &L+ 1<Q*/(GeV/cY’<d [ COMPASS preliminary B -
L~/ z>0.1 [ Proton 2010 data i
s [ ¢ &L
< OWWA i 4: A'A A9, * # a% [y
005k L - L
0.05F- 4<Q’/(GeViey'<6.25 | - -
R [ . "
< 0——r§i Qi;—éé
i 475 “¥ i mEay % % % g
005k - - N
0.05 6.25<Q*/(GeV/c)y<16 [ i F
‘g‘”g - i é i . .
0 i [T YU ik L
0.05F = - B
0.05- Q¥(GeV/c)>16 . i i
e'mi— 0_ 1l é+ I . %‘ % I %i * T * éT T +
5 D L 4 . . S
< ARSI LN
005 e I —] | —————— B
10”2 1(')-1 02 04 06 08 o5 1 L5 6 8 10 12 14
X z py (GeV/c) W (GeV/c?)
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Mean asymmetries in DY-ranges

NEW! These results are being shown for the first time

*If 1<Q*(GeVic) <4 COMPASS preliminary *If 4<Q’(GeVie) <625 | COMPASS preliminary *If 6.25<Q(GeV/c) <16 | COMPASS preliminary *hf QGeVie)*>16 COMPASS preliminary
= h 2>02 {(x)=0.029 proton 2010 data N 2>02 (x)=0073  proton 2010 data 2N z>02 (x)=0.122 | proton 2010 data “h 2>02 (x)=0233 | proton 2010 data

sinp,-9) o ° e e
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sin(ep + ¢ - 1) o |t . - - - —
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sm(&ph—wsi o™ g o °

uT

sing, y g LLPY o

uT |

sm(l(ph- LAl Py Pral kY j=" )

uT

cosl@ -, . —— — e o [ —
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cosq e . e T e,
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cos(thm-tpsl e — i — e — —
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-0.1 -0.05 0 0.05 0.1 -0.1 -0.05 0 0.05 0.1 -0.1 -0.05 0 0.05 0.1 -0.1 -0.05 0 0.05 0.1
(A} (A) {(A) (A)

*If 1<Q*(GeVic) <4 COMPASS preliminary *If 4<Q*(GeVie)’<6.25 | COMPASS preliminary *If 6.25<Q(GeV/c) <16 | COMPASS preliminary *If 6.25<Q(GeV/e) <16 | COMPASS preliminary
= 2>01 (x)=0.027  proton 2010 data =N z2>0.1 (x)=0.069  proton 2010 data =N z>0.1 ()=0.117 | proton 2010 data = J z>0.1 (x)=0.117 | proton 2010 data
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sin(ep + ¢ - 1) e Bt - e il - - =

uT |
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uT |
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Depolarization factors

sin((ph+ 9 ), sin(3(ph— (pS) _Dcos((ph— (ps)
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2_ 1<Q/(GeV/cy'<4 N _ COMPASS preliminary _ Proton 2010 data _
sk /— g - T \
~ b g —
= 0.5E { i - : %
= O P U R R EER | =PI BT RPN B PN R ITEE i E ST U S R
B 4<Q /(GeV/c)'<6.25 3 3 3
s 3 - T \
st - A——y %
Of_ 1 L f_u P S TR T I TR TR TR NN T T S M PRI | f_u PRI T I SR S ST IR T S S NN T S S [T S S NS f_ 1 N N N L 1 L L L L 1 L N N
B 625<Q */(GeVicy'<16 3 3 3
3 /' a - T \
3 3
2 = %
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Ourline

> [ntroduction
}‘jl'Jk,'J\ ey ]\,“. UJ'\ COWNIPASS results w J',i'i TSAS

s

> CONIPASS —=SIDIS-DY pricdue”
* New results!
o Asymmetries
o Re-evaluation of A ;%%s¢s and A, ;°05(en -2,
from the Ip to y#p cross-section

\warison with predictions
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Kotzinian et al.

SID'S X= SeCthn fr()m I’p {o y*p (|PL O) hep-ph/9808368 (1998)

hep-ph/9908466 (1999)

do cosé o y’ 1.7 7? (F s )X M. Diehl and S. Sapeta,
dxdydzdPth(phdgoS 1-sin® @sin’ g, ny2 2(1-&) 2x vor oL Eur. Phys. J. C 41 (2005) 515

X

. x'
1+COS§0thy28 1+ &) AS? +00s (20, ) x e A?) + Asin g, x 26 (1— ) AT™ +
sin g x (cos@JZe (1+¢) '“%)

sin(@, — @ )% (COSHA,'{‘ mes) 4 = S|n 0,/2¢(1+¢) '”“’“j
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SlDIS X= SeCtlon frOm I’p {o y*p (|PL O) hep-ph/9808368 (1998)

do

dxdydzdP?Z d ¢, d (ps
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\/1—sin26?sin2(ps
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Mixing of the "T" and "L" amplitudes

TSA;,, = cosO-TSA, .+ C(&,0) -LSA

TSA C(g, 0) - factor Contributing LSA
PRLCTED) 21+ ¢) A5in0n
uT sin@ 2 UL
PRLCTEED) . JJ2e(1+ &) A5in0n
UT sinf P UL
sin(2¢pp—y) in@ £ sin2¢

h—=Ps Sin h
Ayr 2,/2e(1 + &) Ayt
205 @n=5) singY2£(1— &) 2050
LT Zm LL
1— g2
A5 sing L. ) App

Sin(3¢n-gs)
AUT w

Ai;;d’s AE;S(2¢h_¢s)

V2e(1—¢)

The sin@ is small at COMPASS kinematics.
The maximum reached value is ~ 0.18 and the mean is around 0.05 (cos6 > 0.98).
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C(g&, @) - factors for different asymmetries

siu((p] +0 - ) si11(2(p1 -Q) cosP,
h £ A h 'S _A ,

siu((p] - (pS) Cos((pl— (ps) si11(3(p] - (ps), sin(pg, cos(2(pl— (ps)
h _A h _A h K h

L L PR | L L L
0.2 04 0.6 0.8 1 0.5 1 1.5 2 25 5 10 15

X z p (GeVie) W (GeV/c?)
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A, evaluated according to the PRD 74, 074015 (2006)

COMPASS Proton 2007 (PLB 693(2010)) .
1<QU(GeViey<d M. Anselmino, A. Efremov, A. Kotzinian, and B. Parsamyan

- ht - PRD74:074015(2006)F
08 - s u2=010 [ — 4<Q’/(GeV/c)'<6.25 PhySREVD74074015 (2006)
=l : TN L —625<QUGeVI <16 |
< 05 3 a o ﬁ coos | — QUGeViey>16 n
0.4F o g
02F s F

0.6F - - -

o o
[=)) o]
>

T

T

T

o
i
T

102 107! 02 04 06 08 02 04 06 08 1 05 1 15 2
X y z P, (GeV/c)

Asymmetry is evaluated in COMPASS specific mean kinematic points extracted from the data.
Good level of agreement, which allows us to use the predicted x-, z- and p; - dependencies for the

A, *%sles)-correction.
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A,;°%%¢s corrected for A, , -contribution
using A,, from PRD 74, 074015(2006)
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As expected, at large x the corrections become sizable.
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A, ©%5% evaluated according to the PRD 74, 074015 (2006)

COMPASS Proton
! F F - - F M. Anselmino, A. Efremov, A. Kotzinian,
_0d5E - PRD74-074_01-252=(3?S)5- -_411<Q-’;(ETEX;C)-’<? ’ 2 and B. Parsamyan
g 401k d T ioqs | eQfGeVier<o2 P. Phys.Rev.D74:074015 (2006)
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Asymmetry is evaluated in COMPASS specific mean kinematic points extracted from the proton data.
12 June 2014 Bakur Parsamyan 48



A, °o%(en-¢9 corrected for A, s -contribution

M. Anselmino, A. Efremov, A. Kotzinian, and B. Parsamyan
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A,-25(@wed in DY Q2-bins: PRD 73, 114017(2006)

A. Kotzinian, B. Parsamyan, A. Prokudin

COMPASS Proton 2010 preliminary Phys.Rev.D73:114017 (2006)
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A, ,°%@wes) in DY Q2%-bins:

predictions i.a.w. PRD 73, 114017(2006)
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Multi-D map of kinematical distributions
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Conclusions

First input for the future global SIDIS-DY studies is provided

o All eight SIDIS TSAs were extracted from COMPASS proton-2010 data in
four “Drell-Yan” Q?-bins.

Several asymmetries show a non-zero trend in different kinematical regions
o i.e. Sivers, Collins, A ,foster-es) A sings

o Predictions for the A, ;%s(-¢s) are in good agreement with the experimental
results within the given statistical accuracy

Interesting input to the “Q?%-evolution” related studies

o Essentially, no strong Q- dependence observed within given statistical
accuracy

More refined multi-dimensional analysis is ongoing..! More news soon!

Thank you!

Sorry Christopher.. | did my best..!
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COMPASS experimental setup

COmmon Muon Proton Apparatus for Structure and Spectroscopy

m  High energy beam ECAL?2
m Large angular acceptance HCALZ\
m  Broad kinematical range

ECALL e N Muon-filter
HCAL1 SN D N
RICH, Sa 7 Mo
SMI S o B ’
Polarized XA '

Target

CERN SPS North Area.

Two stages spectrometer
Large Angle Spectrometer (SM1)
Small Angle Spectrometer (SM2)

Longitudinally polarized p* beam (160 Gev/c). Hadron & Muon high energy beams.
Longitudinally or Transversely polarized °LiD or NH, target
Momentum, tracking and calorimetric measurements, PID

12 June 2014 Bakur Parsamyan

Beam rates: 108 muons/s, 5-107 hadrons/s.
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COMPASS Polarized target system

solid state target operated in frozen spin mode . X
N
RS
Years 2002-2004 % 400~
Deuteron - SLiD: 300
=Two 60 cm long SLiD cells with opposite |
polarization 2001 ‘ ' t |
=Polar angle acceptance — 70 mrad 100~ t ‘
=Target Polarization +50%
=dilution factor f = 0.38 0=k = R—
Zypy (€11

Data is collected simultaneously for the two target spin orientations
Polarization reversal after each ~4-5 days
x1 03 COMPASS 2010 proton data

Years 2007 and 2010 R
Proton - NH,: % 1o //Aﬂ
=Three cells system (30 cm,60cm, 30cm)
=Polar angle acceptance — 180 mrad ( new magnet in 2006) 1o ‘
=Target Polarization +£90% U
=dilution factor f = 0.14 i t

Z . (cm)

vitx
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Data selection

2‘7 10°
m DIScuts: 2 -
O Q2> 1 GeV? 23 !
0 0.1<y<0.9 o I
O W>5GeV 10

m Hadron cuts :
O z>0.2
O P,r>0.1GeV/c

COMPASS 2010 proton data

10000

dN/dz

12 June 2014

COMPASS 2010 proton data

preliminaias

50007

-2
10
10° COMPASS 2010 proton data
| 1
0.8 1
z

Bakur Parsamyan

dN/dW

COMPASS 2010 proton data

800—

600—

400—

200

I IIIS 20
W (GeV/c?)
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A,;*"Ceves) in DY-ranges: z > 0.2

NEW! These results are being shown for the first time™=
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A,*"Geved in DY-ranges: z > 0.1

NEW! These results are being shown for the first tlme-
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A ;"Moo in DY-ranges: z > 0.2

NEW! These results are being shown for the first time™
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A,;*"Ceves) in DY-ranges: z > 0.1

NEWI These results are being shown for the first tlme
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A, ;°%Cere) n DY-ranges: z > 0.2

NEW! These results are being shown for the first time™
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A, ,°%5Ceed in DY-ranges: z > 0.1

NEW! These results are being shown for the first tlme-
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Correlation Coefficients
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SIDIS x-section: from Ip to yp (P =0) povesss o
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