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do |TBH‘2 + |7’DVCS|2 +

ISolate term non-zero azimuthal asymmetries
Imaginary part o« beam asymmetry:
do e do > s (TsrToves)
(& (1
X —=
= asymmetry measured by and
real part o« beam asymmetry: ;_/ey? Y

do  —do X (TBH TDVCS)

- /2

= asymmetry measured by —
no polarized target needed p/< &x

o ¢: azimuthal angle between

lepton scattering plane

and the v*~ - plane

— Lecture ll






DVCS'b/egr;rc;;arg-e asymmetry

® HERMES PRELIMINARY

e'p - eyX
— P1+P2cos®

® HERMES PRELIMINARY

P1=-0.05*0.03 (stat.) £ 0.03 (sys.)
P2 = 0.11 + 0.04 (stat.) + 0.03 (sys.)




DVCS single beam-spin asymmetry

-0.3

_0'40 50 100 150 200 250 300 350

15 < My < 1.7 GeV o (rad) ¢, deg




e'p-e'yX (M<17GeV)
HERMES PREL. 2000 (refined)
— P1+P2sin @+ P3sin 2¢

e'p-e'yx
HERMES PRELIMINARY 2000

(refined analysis)

P1=-0.04 + 0.02 (stat)
P2 =-0.18 + 0.03 (stat)

P3 = 0.00 £ 0.03 (stat) AS? W < 1.7 cev = -0.18 £ 0.03 (stat) £ 0.03 (sys)

<t>=0.18 GeV?, <xg> = 0.12, <Q*> = 2.5 GeV’ <t>=0.18 GeV?, <xg> = 0.12, <Q*> = 2.5 GeV’
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Lets see what the data say !
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HERMES PRELIMINARY

it
}i

t Normalisation
gg region
k()

15 25
Missing Mass [GeV]




HERMES PRELIMINARY

it
}i

, HERMES PRELIMINARY
t Normalisation L
%y region e Data

— Fit todata

— ExclusveMC
Arbitrary Norm.

15 25 35" 3 5 2 25
Missing Mass [GeV] Missing Mass [GeV]




HERMES PRELIMINARY
: HERMES PRELIMINARY

ﬁ:ﬁ* Nor malisation "
! $ region e Data
5

— Fit todata

— ExclusveMC
Arbitrary Norm.

15 25 35" 3 5 2 25
Missing Mass [GeV] Missing Mass [GeV]
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Exclusive 7" target - SSA-R
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Exclusive VM-production ep — €

yp — p%
4<\W<5GeV

5<W<6GeV

AE [GeV]
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Exclusive o, for p~-Prod

Yy +p - pL+p

<Q?>> =2.3GeV? <Q@?> = 4.0 GeV?

Q%= 27 GeV?

¢ HERMES
¢ E665

Q'
=
o)
o
Q
-xQ-
=
_
o




Deep Inelastic Scattering Cross S

lon

' . d?o 2E! v
Cross Section: T = O°F L,.(k,q,s) WH'(P,q,5)

leptonic  hadronic

purely electromagnetic — calculable in QED

—g" I (z,Q%) -IJ#FQ (z,Q?)
+iet L (8,91 (x,Q%) + 5 (p- 950 — S - 9ps) 92 (2, Q%))

(for spin 1) + quadrupole terms (by, ba, b3, by)




1
do = A % cos gdatyy + 5 singdoty
N\
. 1 4 1 6
+  [sin2¢ + i ddogrr] + o1 e ddo? ;]
¢ ¢

b [in(@+ds)  +sin(3¢-ds)  + g sind ds)dofy]

¢ ¢

+ 5 [cos(¢ — ps) + % cos(2¢ — ¢5)dog ]
\y

non zero —ingle “pin Azimuthal “symmetries

o)
N\

polarization Mulders and Tangermann (NP B 461 (1996) 197)
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survive k; integration

fi: Sivers DF D;: std. unpol FF
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H1, ZEUS

a0
\ <4 er

/ surviving k, |

Longitudinally polarized

axial charge:

Aq(x)

SMC, HERMES,
COMPASS, RHIC

SMC, HERMES,
COMPASS, RHIC
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Non-relativistic quarks: —
=  probes of quarks

Angular momentum conservation
= Transversity has no gluon component

= different Q? evolution than

and contribute with opposite sign to
= predominantly sensitive to valence quark polarization

Bounds:
= |0g(z)| < q(z)
= Soffer bound: |dg(z)| < [q(z) + Ag(z)]

— Lecture ll
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Non-relativistic quarks: —
=  probes of quarks

Angular momentum conservation
= Transversity has no gluon component

= different Q? evolution than

and contribute with opposite sign to
= predominantly sensitive to valence quark polarization

Bounds:
= |0g(z)| < ¢(x) L \¢R
= Soffer bound: |dg(z)| < [q(z) + Ag(z)] L r—+ R
Transversity distribution / \
— =

= semi-inclusive DIS = / \
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PROTON

P, + P, sin(g)

P, = 0.004 + 0.003
P, = 0.020 + 0.004

— P, *sing

P, *sin @ + P, *sin 2¢
P, =0.012 £ 0.002
P, = O.OOI4 +0.002

=

¢

Tt

-0
.

e

'
ot

““
.

P, = 0.003 £ 0.004
P, =-0.001 + 0.005

P, =0.021 £ 0.005
P, =0.009 + 0.005

=

¢

P, =-0.001 £ 0.005
P, = 0.019 + 0.007

P, =0.006 +0.003
P, = 0.00|1 +0.003

=

¢

P, = 0.013 + 0.006
P, = -0.005 + 0.006
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Sivers
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Sivers
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Sivers
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Sivers

Transversely polarized

Sivers

(sin(¢pn — ¢s))

/’Ehallmn Interp

Sivers
f;7(x) - D1(2)

distinguishable

: D1 (Z)
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Orbital Angular Momentum
GPDs: new avenue to study the structure of the nucleon

exclusive reactions are experimentaly established
many different processes can and have been studied
not yet enough data to
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Orbital Angular Momentum
GPDs: new avenue to study the structure of the nucleon

exclusive reactions are experimentaly established
many different processes can and have been studied
not yet enough data to

deduce kinematic dependences of S
determine S as accurate as standard PDFs
The spin structure of the nucleon
nothing defi nite known till now
data from longitudinally polarized targets suggest

£0

Collins versus Sievers

need data with transversely polarised targets
: b) )

— Lecture ll
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