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‘ Unpolarized Semi-Inclusive DIS
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‘ Unpolarized Semi-Inclusive DIS
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‘ Unpolarized Semi-Inclusive DIS
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‘ Unpolarized Semi-Inclusive DIS
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‘ Leading twist expansion
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‘ Leading twist expansion
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‘ Leading twist expansion
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‘ Leading twist expansion
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‘ Leading twist azimuthal modulation

F[]C(()]82¢h _ C|:_ 2(Phj_ | kT)(]P;};MﬁT) _kT y l_jT hIJ'HlL
h

(Implicit sum over quark flavours)



Leading & next to leading twist azimuthal

modulation
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‘ Cahn and Boer-Mulders effects
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‘ Cahn and Boer-Mulders effects
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HERMES spectrometer

FIELD CLAMFPS TRIGGER HODOSCOPE H1

i r 1

DRIFT CHAMBERS
=
PRESHOWER (HZ)
DRIFT >
_— CHAMBERS ¥
VERTEX
CHAMBERS FooA
FC 1/2
b e, i ii FROP.
2 I l | CHAMBERS LUMINGSITY
= MOMNITOR
TARGET ” e
CELL 498, Ll
VEUL o -
o HODOSCOPE Ho
BC 172
BTEEL BLATE TRD CALORIMETER
. CHERENKOV | RICH
DIFOLE MAGNET
T T T L] T T T T T
0 1 2 3 i 5 =1 T 8 m

Resolution: Ap/p ~ 1-2% A0 <~0.6 mrad
Electron-hadron separation efficiency ~ 98-99%

Hadron identification with dual-radiator RICH

16



HERMES spectrometer
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HERMES spectrometer
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‘ Experimental extraction
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‘ Experimental extraction
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‘ Experimental extraction
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‘ Experimental extraction
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The unfolding procedure
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The unfolding procedure
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The unfolding procedure
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The unfolding procedure
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The unfolding procedure
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Monte Carlo + Cahn model
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2<cosQ,>

Why a multi-dimensional analysis?
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Why a multi-dimensional analysis?
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The multi-dimensional analysis
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The multi-dimensional analysis
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The multi-dimensional analysis
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The multi-dimensional analysis
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‘ Hydrogen data

HERMES Preliminary
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‘ Hydrogen data
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‘ Hydrogen data
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‘ Hydrogen data
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‘ cos2(, interpretation
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‘ cos2(, interpretation
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‘ cos2(, interpretation
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‘ cos(, Interpretation
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‘ cos(, Interpretation
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‘ Hydrogen vs. Deutertum data
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‘ Summary

+ The existence of an intrinsic quark transverse motion gives origin to an
azimuthal asymmetry in the hadron production direction:

+ Cahn effect: an (higher twist) azimuthal modulation related to the
existence of intrinsic quark motion;

+ Boer-Mulders effect: a leading twist asymmetry originated from the
correlation between the quark transverse motion and transverse spin

(a kind of spin-orbit effect).
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‘ Summary

+ The existence of an intrinsic quark transverse motion gives origin to an
azimuthal asymmetry in the hadron production direction:

+ Cahn effect: an (higher twist) azimuthal modulation related to the
existence of intrinsic quark motion;
+ Boer-Mulders effect: a leading twist asymmetry originated from the
correlation between the quark transverse motion and transverse spin
(a kind of spin-orbit effect).
+ Monte Carlo studies show that:

+ A fully differential unfolding procedure is essential to disentangle the
‘physical’ azimuthal asymmetry from the acceptance and radiative
modulations of the cross-section.
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‘ Summary

+ The existence of an intrinsic quark transverse motion gives origin to an
azimuthal asymmetry in the hadron production direction:

+ Cahn effect: an (higher twist) azimuthal modulation related to the
existence of intrinsic quark motion;

+ Boer-Mulders effect: a leading twist asymmetry originated from the
correlation between the quark transverse motion and transverse spin

(a kind of spin-orbit effect).
+ Monte Carlo studies show that:

+ A fully differential unfolding procedure is essential to disentangle the
‘physical’ azimuthal asymmetry from the acceptance and radiative
modulations of the cross-section.

+ Flavour dependent experimental results:
+ Negative <cos(),> moments are extracted for positive and negative
hadrons, with a larger absolute value for the positive ones

+ The results for the <cos2¢,> moments are negative for the positive
hadrons and positive for the negative hadrons

- Evidence of a non-zero Boer-Mulders function
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‘ Compass results

COMPASS | 2004 °LiD (part) of. COMPASS | 2004 °LiD (part)
e o oo L M 2 .. L R - SO A
. . ®e LA é * ®eye e
N . B ° B ®e Al ° . B ¢ N .o
* . . e ¢ ‘o . ° ! LI oo ) .
| o o B B o0 . 02k B . B ] ®
[ ] [ ] ®
- - o 0.3 - -
+ .
 h n I w I ‘ol
- S— e | e—— |
| | 0 R
L L L L1
. 8 s 8 * - R (ﬁ U I
IRETPOUIE IRRPLES o NI B ICRRRT TS S Vo RN
_ P\ - Wt
o%
L <
0.05- -
I i’...§§§*- ............. ..QQQQ 44444 & USSR _iigii.é’ ..... i* ............ . of-- b..’.ii*{_ ............. .’§§§§ ..... & ’ ........ _’§§§§§§§ 44444 ‘* ............ .

_._._.4_1_-—‘4____ _
_

102 107 0.2 0.4 0.6 0.8 0.5

1 . 5
X z P" [GeV/c] X ' ' ‘2 ' 5'; [GeV/c]

51



Experimental status: (cos@,)
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Experimental status: <cos 2¢h>
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