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Outline

+ Dihadron (m and KK) production in TMD semi-
inclusive DIS on a transversely polarized proton
Target

- Transverse target single-spin asymmetry in
inclusive electroproduction of charged pions and
kaons

+ Transverse polarization of A hyperons from
quasi-real photoproduction on nuclei



Dihadron production
in semi-inclusive DIS
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Dihadron production
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New convention for (di)hadron
fragmentation func’rlons (*)

h|li, my) h' |la, mo)
- new convention for FFs: dihadrons h and h
quarks q and q

- FFs entirely defined by quark spin y, »

+ final-state polarisation of (di-)hadrons -
. . . qX . q X
l1,m1 >, |la, ma > contained in partial-wave expansion

- exactly 2 FFs:
. unpolarised FF  Dywith y=4'

. polarised (Collins) FF  Hiwith 2y

(*) S. Gliske, "Transverse target moments of dihadron production in
semi-inclusive DIS at HERMES", PhD thesis, University of Michigan, 2011. 5



Partial-wave expansion
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Cross section
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Structure functions

at leading twist
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Results

- Collins moments for

7T+7T_, 7T+7TO, 7T_7TO

- Collins and Sivers moments for

K™K~ in ¢ resonance region

- Collins, Sivers and pretzelocity for |0,0 > moments for

KT K~ outside ¢ resonance region since [ > 0,m >0
are zero (as expected)



1,1 >Collins moments for T
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1,1 >Collins moments for T
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Collins moments for KK in ¢
resonance region

sensitive to transversity s-quark distribution
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Sivers moments for K K in ¢
resonance region

sensitive to Sivers s-quark distribution
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Moments for K+K_ outside ¢
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Moments for K K outside ¢
resonance region @ leading twist
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resonance region @ sub-leading twist
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AuT inclusive
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Transverse target single-spin asymmetry in
inclusive electroproduction of pions and kaons

- various polarized pp scattering experiments consistently observe
since 35 years large A asymmetries, with /s from 5 to 200 GeV

4

2

i
&

Left
< v
Right

A,, (%)

o 8 8§ 8

28 & B

V5=4.9 GeV’

PRL 38 509 (%o

.
et

O %
p e s me e 0--4

ANL

1976

02 04 06 08 1
Xe

40

V5=6.6 GeV’

PRD §5. 082008 |2002)

BNL <

2002 ¢

“07 04 06 08 1
X¢

: -60

0. ¥5=19.4 GeV'

! PLB26Y, 201 [19%

“|

20
40

'ENAL °p

LB a6 087 |19 +
]

1991 1

02 04 06 08 1
X¢

-60

Vs=62.4 GeV

PRI 101, 42001 (2008)
BRAHMS

: o
RHIC o,

| 2008 ¢

“02 04 06 08 1
X¢

not interpretable in leading-twist based on collinear factorisation

19



Transverse target single-spin asymmetry in
inclusive electroproduction of pions and kaons

- various polarized pp scattering experiments consistently observe
since 35 years large A asymmetries, with /s from 5 to 200 GeV
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Results: xr dependence

rp =2Pp/\/s
A. Airapetian et al, Phys Lett. B 728 (2014) 183-190
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Results: disentangle xg and P+
de endence
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- increase with P_up to P ~ 0.8 GeV

- P_dependence independent of x_

— X_increase from P_dependence

-
* small amplitudes,

varyingly positive and negative with P_

- decrease with increasing x_
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Results: disentangle xg and P+
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3 sub samples:

» anti-tagged: no e* detected
(mostly Q¢ =0)

- DIS with 0.2<z<0.7
- DIS with 220.7

* anti-tagged results ~ overall results,
majority of statistics

« 0.2<2z<0.7 results: similar to Sivers
amplitudes

» 220.7 results: large asymmetries

24



Transverse A polarization

in inclusive measur'emth
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the other inclusive SSA

[HERMES, arXiv:1406.3236]
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* clearly positive for light target nuclei

* consistent with zero for heavy targets

28



the other mclus:ve SSA

[HERMES ar'le 1406 3236]

0.2 |
. ] o H+D
- i & o Kr+Xe |
0.1 7
§ |
u %?} $§ ﬁ; % -
0 T I §
ol % L ] -0.4 forward
-06-. . . ... . b o

A
/gl\_ 0.5 N st i
S 0 01 02 03 04 05 %6 [ = (EA + p.A)/(E, + p,)

* larger in backward direction w.r.t. incoming lepton

* consistent with xF dependence of twist-3 calculation (opposite

sign conventions for xr!)
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0.2

0.1

the other inclusive SSA

[HERMES, arXiv:1406.3236]
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* larger in backward direction w.r.t. incoming lepton

* distinct pt dependences in forward and backward directions:
rising with pr in backward direction as in pp
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Summary

- SIDIS dihadron moments (in new partial wave
expansion) provide potentially rich information on
various distribution and fragmentation functions

*inclusive Ayt provides information that can
contribute to understanding of An in pp data

+inclusive production of A in ep can provide
complementary information to pp data on the
mechanism to generate A polarization
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