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COMPASHvestigates the multidimensional structure of nucleon via various processes


http://www.int.washington.edu/PROGRAMS/17-3/
http://www.int.washington.edu/PROGRAMS/17-3/
http://www.int.washington.edu/PROGRAMS/17-3/

COMPASSEXxperiment

VersatllefaC|I|tyW|th hadron P,.KX L& Ilepton
(pol rizedmi) beamsoefienergy 100, to2 J0GeV

‘:'." ‘(’.’v' "‘ TNY ;* —

MR

CERer.rA‘ n| e

SLRNCE g = 2

North Area

COanmon
Muon and
Proton
Apparatusfor
Sructure and
Soectroscopy



COMPASSEXxperimentalSetup

DCO0 DCO1 DCO4 DCOS
NN Ny

Vo +
violvool  Vioz |

| R
5101 02 03 --
I

=1 .
PMO1 02 UEI /
FlD3 ] GMO01 0203

ECALO  Fio4 ot

Fl0O1 FI15 Flo2
+ startCounter

U Priamary beant 400 G&/ p from SPS
- Impinging on Be production target
U 190 GeV secondary hadron beams
- "Q beamwx B h PO rpIDr]
- Qbeam:x U B h T B PO
U 160 GeV tertiary muon beams
- longitudinally polarized

ECAL1 HCAL1
MW11 MWwWI2

DW01 DWO04 DWO6
0203 q5 '

GMO7 08 09 f HO04Y1 Y2
x STOS s.-rGMlﬂ HMOD4

not used Vv HLO4 HMDS HIO5
FIO8 HLOS
I - I
il g |
AN,
Hﬂ#& \fbeam !

PGO3 FI07 Killer1 T oA
/l MWII 22 23
526

MW24

GM11

Largeacceptance forward spectrometer

A Precise tracking (350 planes)
SciFi, Silicon, MicroMegas, GEM, MWPC, DC, straw

A PIDc CEDARSRICHgalorimeters, Muon Walls
Various targets:

A Polarized soilestate NH or 6LiD

A Liquid B

A Solidstate nuclear targets
x NIMA 577 (2007) & NIM A 779 (2015) 69



COMPASSEXxperimentalSetup
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COMPASSSetupfor ExclusiveProcesses
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COMPASSSetupfor ExclusiveProcesses
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COMPASSEXxperiment

2014-2015 Drell-Yan, - -p, T polarized target
2016-2017 DVCS/HEMP/SIDIS, p* & w -p, 160 GeV, unpolarized target «
2018 Drell-Yan, - -p, T polarized target

2002-2004 | DIS & SIDIS, u*-d, 160 GeV, L & T polarized target Study hadron structure with
20 | 2005 CERN accelerator shutdown, increase of COMPASS acceptance| complmentary tools:
% 2006 DIS & SIDIS, p*-d, 160 GeV, L polarized target B hol H for th
* | 2007 DIS & SIDIS, w*-p, 160 GeV, L & T polarized target 4m U COMPASS holds the record for the
o | 2008-2009 Hadron spectroscopy & Primakoff reaction, m/K/p beam longestrunning CERN experiment
O | 2010 SIDIS, u*-p, 160 GeV, T polarized target «
5% 2011 DIS & SIDIS, p*-p, 200 GeV, L polarized target
g 2012 Primakoff reaction, /K/p beam
= | 2012 pilot run| DVCS/HEMP/SIDIS, pu* & w -p, 160 GeV, unpolarized target «
@)
o | 2013 CERN accelerator shutdown, LS1
N
o
o
o
o
o
o
~

2019-2020 CERN accelerator shutdown, LS2 A 2012 pilot runwith 4-week datataking
2021-2022 SIDIS, u*-d, 160 GeV, T polarized target A 201617 dedicatedrun. 2 x émonths




LanscapeY Global Programsof DVCS

Current DVCS

—O ZEUS- total xsec
- ® ZEUS- do/dt

ata at colliders:

[0 H1- total xsec

H1- do/dt
H1-Acu

]

Current DVCS data at fixed targets:

A HERMES-A; A HERMES-ACU
A HERMES- Ay, Au, AL

A HERMES-Ayr * HallA- CFFs
X CLAS-ALy X* CLAS-AyL

Planned DVCS at fixed targ.:

5% COMPASS- do/dt, Acsu, AcsT
s JLAB12- do/dt, ALy, Au, AL
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U TheGPDslependon thefollowingvariables:

- X average longitudinal momentum frac.
-, . longitudinal momentum diff.
- t: four momentum transfer

(correlatedto b via Fourier transform)
- Q? virtuality of? *

DVCSHE == =

U As the golden channel to access GPDs, DVC:!
has been the workhorse for GPD Extraction.
U Its interference with the wellunderstood

BetheHeitler process gives access to more
Info.

BH
Process

11



DVCSHE == =

U With LH, target andsmallxgcoverage
A focusesonHat COMPASS

U The variablesneasuredn the experiment
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pKRdzg
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~smelt_*  dowp
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GPDsin Hard ExclusiveMesonProduction *27 ¢ -

4 chiralevenGPDshelicity of partonunchanged

Hi(x,x, 1) BEi(X,X,t) A VectorMeson
Hi(x,x, 1) B(X,X,t) A PseudeScalaiMeson
+ 4 chiralodd (transversity) GPDs: helicity of parton change

(not possible in DVCS)

, | ax,x, t) B(x, X, t) _ ~
= m P Hr qu EZH‘%‘I'PI-E%’

C
O
er—
-
O
e
o
C
@)
(&)
X
e
M
>
O
S
E u
= u
=
@)
S u
C
S
[e) u

P — smalt —— P

ﬁ%(x, X, 1) é(x, X, 1)

Ability to probe the chirabdd GPDs.

Universality of GPDs, quark flavor filter

In addition to nuclear structure, provide insights into
reaction mechanism.

Additional nonperturbative term from meson wave
function.
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Exclusive® Productionon UnpolarizedProton “”’
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New 2016 Exclusive* Prod. on UnpolarizedProton
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New 2016 Exclusive* Prod. on UnpolarizedProton
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201216 Exclusive“
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New 2016 Exclusive“

U Cross section decreases with increasing

CrosssectionEvolution with ’
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New 2016 Exclusive® CrosssectionEvolution with U

i Cross section decreases with increasing

)
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New 2016 Evolution of the Structure Functions
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Exclusivew Productionon UnpolarizedProton
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Summary

DVCS crossections with polarizednt andm

e Beam chargespinsumA ImH (v FA] Transverse extension of partons agiaction of Xg;
e Beam chargespin differencey ReH 0 v & D-term, pressure distribution

HEMPof p®, r,w, f, J¥

e Cross setion gb® A Submittedto Physicd ettersB
e SDMbofr & wA Transversity GPDB% Flavor Decomposition
e f, Jy A underway

U More results are coming!
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COMPASS2016Preliminary Results
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