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(ﬁ, Semi-inclusive measurement of DIS %M
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(/2 HERMES experiment t

Targets: Unpolarized H, D, nuclei
Longitudinally polarized H, D (P ~ 85 % )

Transversely polarized H (P ~ 75%)

e+ N=2e'+h+ X

TRGGER HODDECOPE HY

DRIFT mAHBEHS- . 270 mrad

HERA: 27.6 GeV

polarized

electron/positron

HODOSCOPE HD

STEEL PLATE

. @70 mrad

WIDE ANGLE MUOH HODDSCOPES
. - MUOH HODDESCOPE
Hadrons.., MAGHNET
g T T T T T T T T T T T
4] 1 2 3 - 5 B 7 8 3 10 m

Reconstruction: Ap/p < 2%, A6<0.6 mrad

un & Lepton selection efficiency: > 99%

” with hadron contamination < 1%
oy Hadron ID with RICH: 11, K, pin 2<p <15 GeV/c

2015/10/08 Pacific Sgin 2015 4




% Parton distribution functions: from SIDIS %M

@ . &

@ f1 Parton Density
Hadron multiplicity
(pion&kaon) PRD87(2013)074029

(pion) EPJC21(2001)599
(kaon) PLB666(2008)446

-
glL )

'@" @ Helicity

@ss section asymmetry

>> Flavor decomposition of Aq
PRD71(2005)012003

High pt hadron >> AG
JHEPO08(2010)130

Preliminary results on

@ @ Transver3|ty

Charge difference asymmetry

Valence quark distribution
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(ﬂ, SIDIS cross section
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Leading-twist

A
Transverse Momentum Dependent PDF %X_ﬁ%
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% Transversity: Collins asymmetry %M

hyp® H, ~sin(p+0g) PLB693(2010)11-16
8D i nl i
"'7‘;,0.05_— - —
5 l S 1 + + |
- - }
PRL94(2005)012002 z o- LHL"-{I-_-*-j'"-+"+"-“f-f“ ------
%50.2— o - _@ o] ..0'
5 o1l L N i T [ -
= b d : } i - L . 2 U o SR
% 0 oo S e b 0 +__+_{+—++ E+ +++++++++_+ +
> iﬁ? 010 jjjf e
o1 + ' 0_"+'“+"-+"TC Tt S
02 | - S I I++++++ 3++++
||\‘|\||‘||\+|\\H||H|||H||‘\|H||||\ + + +
01 02 03 03 04 05 06 -0.05 - + B -
x Z E | + E | | :_I_‘_l_‘_|l_' |
10'1 0.4 0.6 0.5 1
X z P, [GeV]
« 2002, 2003 data
° T » Full data set

o nﬂ:,O’ K+
2015/10/08 Pacific Sgin 2015 8




A —
(/> Siverse asymmetry %X\f%

1 . PRL103(2009)152002

[®D,~sin(¢p— ) or i +( )

= L TC L B

<005 T e +++:_ RN

= : ¥ ; ¥ Ch b E LY

~ 0fF----------—----- GnEEEE R TP E, :‘*"“_"'_“::
PRL94(2005)012002 5 P '

L E015 - = 0.1 = ‘E

f;:ﬂm—n - | § i + +++ ++ +++ }

S 005 4 4 - } f 5 0:"+"""+'* """ e BT T N ']

SR S S WL ~ | ¥ :

~ _I_I_'—I_|_|__ ——

N 005 b B oo o T B S BRI
01 - - =0.05FT - = +
05 - - T o

0 ++---+ ----- + ------- + ------ T , + s D__i____+__+_*____+___t $oogy -+ +:—+-"+-.F-*--+ ------
-0.05 - - ~ o g :
PR IR AU RTINN BVE SN N N N R -0.05 & = T
01 02 03 03 04 05 0.6 R R R
" ’ 10 X . . z .PhL[GeV]
« 2002, 2003 data * Full data set
.Tc:t ‘TCi’O, I(i

2015/10/08 Pacific Sgin 2015 9




(‘ﬂ, Multi dimensional analysis of SSA & DSA %M

Year mt @ K p oK S9A
2002 67k 13k 8k 49k 5k 1k ;i:ﬁggtﬁ;w
2003 35k 6k 5k 25k 3k 1k 2 (sin(p )y
2004 205k 37k 25k 149k 15k 4k 2(sin (29— .1
2005 447k 81k 56k 320k 34k 9k 2<Sin(3¢—¢5)>m
Total 755k 136k 93k 543k 57k 15k 2<sin(2¢+¢5)>UT
DSA
3D binning: (x,z, P, ) 2(cos(p+p.)),
5 0023 0073 0017 0157 0600 2({cos (¢ —¢s)r
z 020 028 037 049 070 2(cos(s))1
020 034 043 052  0.70 2{cos(2¢—¢ ) ).

P  (GeV) 0.00 0.23 0.36 0.54 2.00
0.00 0.24 0.40 0.57 2.00
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% Transversity: Collins asymmetry (1D) %M
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(ﬂ, Sivers asymmetry (1D) %M
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(ﬂ, Transversity: Collins asymmetry (3D) %M
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(/5 Sivers asymmetry (3D) %M

PRL103(2009)152002
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Leading-twist

A
Transverse Momentum Dependent PDF %X_ﬁ%
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A
%Multl dimensional analysis of SSA: Asm<3qj 9 1;5%
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_ A, =
%Multi dimensional analysis of SSA: AEOTS<¢ 2 1;5%
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(ﬂ, Pretzelosity & Worm-Gear in 3D %M
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(/> Beam Spin Asymmetry: A" %M

IM h-k M, Gt
Ff,l[l,wh = — C[— ! T(IEHfﬂL i J1 )+

h-pr{ | M, E
M (” D77 hl?)]

PLB648(2007)164 (data from 1996 and 1997)

H D
o T+ 44M  24M
New preliminary results: - 31M  20M
Full data set (H and D targets) K+ 0.75M 0.39M
Hadron identification: pi, K, p A bbbyl | GAE L
p 046 M 0.25M
3D binning: x, z, P, | D 69 k 41 k
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(/> Beam Spin Asymmetry: A" %M

* 1D extraction
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(ﬂ, Beam Spin Asymmetry: Asm P vs x %M
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(ﬂ; Summary %M

« HERMES has studied TMD with semi-inclusive
measurements of DIS

* Multi dimensional analysis of SSA and DSA

- |dentified hadron: 1T, K, p
- 3D binning: 4-x, 4-z, and 4-P 1

- Extracted asymmetries: 4,4 ,A4 .

ur L

* Results will be available for a phenomenological
analysis of TMDs

* Neutral pion asymmetries are on track.
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