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COMPASScollaboration

i .) 24 institutionsffrom 13 countri@sneatrly 250 physicists

CommonMuonandProtonApparatudor StructureandSpectroscopy

A CERN SPSnorth area
A Fixed target experiment
A Taking data since2002

Wide physics program
COMPASS-I

A Muon and hadron beams
A Nucleon spinstructure

A Spectroscopy

COMPASSI talks at SPIN2014:
21.10.14 M. Stolarskj F. Kunne

22.10.14 K. Kurek, A. Martin, B. Parsamyan

N. Makke, F. Kunng G. Shrizzaj F. Bradamante
24.10.14 F.Bradamantge). Ter Wolbeek K. Kurek

COMPASS-II]
A Data taking 20122017
A Primakoffi

A Dvcs

A Polarized Drell-Yan

COMPASSII talks at SRIN2014
24.10.14 A. Ferrero,/BParsamyanW.Ch. Chang

COM PASSxW@pragem htpvwweompass.ecernich
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COMPASS experimentaetyp: Phase h{uonprogram) {2

COmmon Muon ProtonApparatudor Structureand Spectroscopy

CERN SPS North Area.

ECAL2
Two stages spectrometer EAS+SAS HCAL?2
A Large Angle-Spectrometer (SMl:magnet) \
A Small Angle Spectrometer. (SM2:magnet &

EcaLl  oM2
HCAL1

RICH. SNa
SM1 \
Polarized §A -

Muon-filter

A High energy beam

A Large angular acceptance
A Broad kinematical range
A

Momentum, tracking and
calorimetric measurements PID

Target

) SciFi, Silicon,MicroMegas,
GEM, MWPC, DC Straw,
Muon wall
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COMPASS experimental-setup: Rhase 1i/(PYprograffl

COmmonMuon ProtonApparatudor Structureand Spectroscopy

CERN SPS North.Area. ECALD
Two stagesspectrometer EAS+SAS HCAL?2
A Large Angle-Spectrometer (SMl:magnet)
A Small Angle Spectrometer, (SM2:magnhet

ECAL1 2 Muon-filter

HCAL1
RICH

SM1 \‘\~
Polarized §A

Target

High energy beam

Large angular acceptance
Broad kinematical range
Momentum, tracking

P Po To po &

"rn‘.

SciFi, Silicon,MicroMegas,
GEM, MWPC, DC Straw,
Muon wall,DC5

High energy:' beam:
Energy: 1190GeV/c, Intensity: 10 = g

Target: ‘Solid:state
A NH; 2-cell configuration Polarization T ~90%, f +.0.22
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COMPASSexperimental-setupiRbase Il (DY progra

COmmonMuon ProtonApparatudor Structureand Spectroscopy

CERN SPS North\Area. ECAL2
Two stages spectrometern LAS+SAS HCAL2
A Large Angle-Spectrometer (SM1.:magnet) \

A Small Angle Spectrometer. (SM2:magnet &

EcaLl  oM2
HCAL1

RICH. SNa
SM1 \
Polarized §A '

Hadron absorber

Nuclear target (Al)

Ta rg et Aluminum cone %
MMO1
25cm
r downstream last
< . alumina layer
SciFi, Silicon,MicroMegas, It — |
GEM, MWPC, DC Straw, vertex detector /-m f ; Stainless Steel
Muon wall,DC5 -0 B K O 20em
aluminum

M e \M
High energy:' beam: C —

Energy: 1190GeV/c, Intensity: 10 = g
Target: Solid:state

A NH; 2-cell configuration Polarization ' T-~90%, f + 0.22
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COMPASSexperimentalbsetupiRhase Il (DY progral

COmmonMuon ProtonApparatudor Structureand Spectroscopy

CERN SPS North Area. ECALD
Two stages spectrometer EAS+SAS HCAL?2
A Large Angle-Spectrometer (SM1.:magnet)
A Small Angle Spectrometer. (SM2:magnet

EcaLl  oM2
HCAL1

RICH S 7

SM1 \
Polarized §A ‘

Target

') SciFi, Silicon,MicroMegas,

Muon wall,DC5

High energy:' beam:
Energy: 1190GeV/c, Intensity: 10 = g
Target: Solid:state

A NH; 2-cell configuration Polarization ' T-~90%, f + 0.22
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GEM, MWPC, DC Straw, 200

f P

Beam:test (3idays)

prototype absorber
no vertex detector
not final trigger -system

COMPASS DY 2009
preliminary
M,,>2.5 GeV/c®




COMPASSexperimentalksetuphRhase 1l (DY progra f P4

COmmon Muon ProtonApparatudor Structureand Spectroscopy

CERN SPS North Area.

ECAL2
Two stages spectrometer EAS+SAS HCAL?2
A Large Angle-Spectrometer (SMl:magnet) \
A Small Angle Spectrometer. (SM2:magnet &

EcaLl  oM2
HCAL1

RICH

SM1

Muon-filter

gen - upstream cell

; MC fllmal Sﬂtup Entries 12146

Mean -258.6

C RMS 15.86
350 - gen - downstream cell

\ C Entries 10110
H N ; Mean -183.6
Polarized 300} RMS
C rec - upstream cell

Ta rg et S\ 250 Entries 12146
N F Mean -254.5

200 RMS 18.91

% E rec - downstream cell

<o E Entries 10110

< 150 Mean -181.6

. SciFi, Silicon,MicroMegas, E RMS 18.25
GEM, MWPC, DC Straw, 100
Muon wall,DC5 50

B L

By A b b e N
-350 -300 -250 -200 -15 -100 -50
\ / z (cm)

High energy:' beam:
Energy: 1190GeV/c, Intensity: 10 = g
Target: Solid:state

A NH; 2-cell configuration Polarization ' T-~90%, f + 0.22
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COMPASSexperimentalksetuphRhase 1l (DY progra f P4

COmmon Muon ProtonApparatudor Structureand Spectroscopy

CERN SPS North Area.

ECAL2
Two stages spectrometer EAS+SAS HCAL?2
A Large Angle-Spectrometer (SMl:magnet) \
A Small Angle Spectrometer. (SM2:magnet &

EcaLl  oM2

Muon-filter
HCAL1 7 ]
Rl C H \ r Egntriss i 12146
Mean -258.6
S M 1 \ 350} :EI:? downstrea:nsfesll
B - C Entries 10110
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Target B\ 250 e
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Muon wall,DC5 500 H }[ k\\
B L)

High energy:' beam:
Energy: 1190GeV/c, Intensity: 10 = g
Target: Solid:state

A NH; 2-cell configuration Polarization ' T-~90%, f + 0.22
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SIDIS x—sacrtmn
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TMDs accessedhin SIDIS\and\DY
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Nucleon TVID IPDEs accesseddn SHDISIand DY
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Nucleon TVID IPDEs accesseddn SHDISIand DY
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Nucleon TVID IPDEs accesseddn SHDISIand DY
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Nucleon TVID IRDEs accessedin SiDISland DY
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COMPASSXx:Q? phasespacesSIDIS Drell-Yan

Four @F(or massyanges:
A 1<Q@/(GeVic) < 4
o Large combinatoriabbackground
A Pion anckaondecays
A Openrchanm(bottom): serieptonic
decaysOO, 60
o smaller.asymmetries
A 4<Q/(GeVic)2<6.252 Sintermediate™fi
o High DY-cross:section
o Siill low signallbackground
A 6.25< Q?/(GeViIc)2 <166 “Jyd A J/
o StrongJi-sidn:g n auly o YaAy phiysics
o Difficultto disentangle DY
o Lowerbackground

A Q2/(GeVic> 161 6

“Low mass’

<

“High mass™

o BeyondJA peak

0 Negligible background

0 Low crosssection

o Vachcernore - largespaspmmetives |
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COMPASSXx:Q? phasespacesSIDIS Drell-Yan

Four F(or massyanges:
A 1< Q@ /(GeVic)? < 4
o Largecombinatorialbackground
A Pion anckaondecays
A Opencharm (bottom) sereptonic
decaysOO, 60
o smaller.asymmetries
A 4< Q?/(GeVIc)? <6.25 2 Bintermediate”
o High DY-cross:section
o Siill low signallbackground
A 6.25< Q?/(GeViIc)2 <166 “Jyd A J/
o StrongJA-sidng n auly oNdfy phiysics
o Difficult to disentangle DY
o Lowerbackground
A Q2/(GeVIey’> 161 6  “High mass”
o BeyondJAs peak
0 Negligible background
o Low crosssection
o Vachcernore - largespaspmmetives |

LLow mass

2
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COMPASSXx:Q? phasespacesSIDIS Drell-Yan

Four (F(or massyanges:
A 1<Q@/(GeVic) < 4
o Largecombinatorialbackground
A Pion anckaondecays
A Opencharm (bottom): sereptonic
decaysOO, 60
o smaller.asymmetries
A 4<Q/(GeVIc)?<6.252 Sintermediate”
o High DY-cross:section
o Still low signal/background
A 6.25< Q?/(GeViIc)2 <166 “Jyd A J/
o StrongJA-sidng n auly oNdfy phiysics
o Difficult to disentangle DY
o Lowerbackground
A Q2/(GeVic> 161 6
o BeyondJA peak
Negligible background
Low crosssection
Vachcernore - largestaspmmetives |

“Low mass”

A

“Hig

h mass’™

0)
0)
0)

Yy
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COMPASSX:Q? phasespaceSSIDIS Drell-Yan

Four F(or massyanges:

A Pion anckaondecays [2.7; 3.5] = 0.2 %

A Opencharm (bottom): sereptonic
decaysOO, 60 o

o smaller-asymmetries
A 4<Q/(GeVIc)2<6.252 Sintermediate™f| | n t
o High DY-crossssection
o Sitill low signal/background
A 6.25< Q2/(GeVIcR <166 “1yd A/ | S
o StrongJA-sidng n auly oNdfy phiysics ygb‘i 10 Q° vs. x at COMPASS i
o Difficult to disentangle DY o
o Lowerbackground
A Q2/(GeVic> 161 6 “High mass” 16—~ — -~ - 7
o BeyondJA peak 10
o Negligible background
0 Low crosssection
o Vachcernore - largespaspmmetives |
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COMPASS SIDISphasspacex:® (1D Yranges

Fiist presented at the Mransversity2014 ’

G) COMPASS preliminary 3
09 —
% 12— Proton 2010 data 'y
? ~ 9F QY(GeV/eY > 1 0.8 E
S O 07 -
T T T QM(GeViey > 16 485 06
""""""""""""""""""""" o5
10 = 0.4
- 4<Q(GeVie) <6.2 s 0.3
~ 0.2
- 1<Q(GeViey' < 4 01
1 | | - I| 1 | f f | ] | 4 1 1 | T | o
10° 1072 10 1
Proton 2010idataample: X
Q%2> 1(GeVic)?; 0.1 <y <(09;W->%eV,z> 0.1,p; > 0.1GeV/c
Four Q%-bins:
1< Q?/(GeVicy <4, 4< Q?/(GeVic) < 6.25,6.25 Q?/(GeVic)? < 16, F/(GeVic)? > 16
Two z-ranges:

z>0.2;z>011
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COMPASSSIDIS phasespacecQ? (D Yaanges)f

First presented at the Transversity2014

C\ic? COMPASS preliminary

% 12— Proton 2010 data

C:C-D/ - v Q*/(GeV/e)' > 1 304

5 - .
~11%

10—

~11%

~75%

lIl[I | | S I T |

1 Lol ! | B .
107 107 10 1

A In SIDIS withz>0.2 and @> 16 GeVic) 18, " ' & 0.01(for h*) and& 0.012 (for h')

A 16" in DY fihiih gihs rangesvish®@.85 16 events (140/days) 0.013
DY eventrate expectations have been recently updated/improved:(longey@®and higherintensity).
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Siversin SIDIS in DY @F-bins:; z>(022

Fiist presented at mlne Transversity2014
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A First input for future DY -SIDIS comparison andSiverssign-change studies!
A First attempevibdouéexbomadactrefi@ted information from d
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Multidimensional-approach-eonceptl (€)Q
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X bins: 0.008, (01008,0.0.013,..02,002032)0.055,00(10;. 0220, 0.40, 0.7
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Siversasymmetry 33D:xz-Q? delpleml@lency
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For details:see:talk,by Barsamyar)
given on 22110:2014 -'
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In several xbins some hints for possible @dependence for positivdnadrons (decreasejnore evident at large z
At low z effectfor h* is smaller in general
No clear picture for negativehadrons
24 October 2014

Important input for Q %-evolution and DY-SIDIS related studies
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FFor details:see:talk,by BParsamyar) & il

Collins asymmetry 383Dxp+~Q? delmendencmen on 221102014
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A Both h* and h" amplitudes are compatible with zero at low x and become sizablepposite in sign)from x>0.032

A Both h*and i amplitudest end t o increase with x, but with some
A Both h* and ' amplitudestend to increase with p; Some weak G-dependencies. Not clear.
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Expected DY-eventrrates and statistical uncertainti

Thanksto ashorter-SRSupercyc
foreseen in the proposal. In add , :
Updated expectations for tiveell- Yan eventsrateW|th masses! GeV/c2 <M, < 9GeV/c? are:
A 2000 e-beamintendityladly, =10  / a@d9.6s long spillevery34 seconds
A285000events in 140 days of dataking.
Expectedstatistical error®f theasymmetriesfter one year run (140 dayeke:

Asymmetry | Statistical error (4 < M, <9 GeV/ c?)
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