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COMPASSI timeline I o e El e =

A CERN SPS northrardaM2 beamline
A Fixed targeexperiment

A Approvediin 11997

A Taking data: since(2002( yeary

A The Analysis'Phase:started in’2023

33 institutions from15 countries: ~200-member$

COM PASS prq)pgsal

3 new groupsjoineéd COMPASS in2023
UCon(US), AANL (Armenia), NCU (Taiwan)
1 new group (Germany) approved tojoinin 2024
Interested dajoinour Analysis RPhase@et in touch!
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http://wwwcompass.cern.ch/

COMPASSIPhysicsProgra
Nucleon structure
A Hard scattering o§Nand " off
(un)polarized’P/D:targets

A Inclusive and:Semlinclusive IDIS
A Drell-Yan and’ 3} production
A Study ofnuclean;spin structure
A Longitudinal andi Transverse
A Collinearand TMD,pictures ke
A Partonddistribution functions and o ;
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fragmentation functions s~ B
A Last CONMPASS measturement:
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COMPASSexperimentalsetup

COmmonMuon ProtonApparatudor Structureand Spectroscopy

CERN SPS North.Areav (building:888)
Two-stage:spectiometer'LAS+SAS

A Large Angle:Spectrometer (SM1l:magnet)
A Small AngleSpectrometer (SM2:magnet)

EcaLl  oM2

HCAL1

SMlRICH \>
R

Polarized
Target

A Primarybeam 400 GeVp from SPS

A impinging en/Be production
target((T6)

A 190 GeV:secondaryhadronbeams
A h beam:97%", 2%K T, 1%p
A h* beam:75%:*, 24%p, 1%K *

A 160 GeVtertiary:muonbeams
A gNlongitudinally polarized

ECAL2
HCAL?2

Muon-filter

50 COMPASS
¢’ | HERMES
(Gev?) | CLAS 6 GeV
CLAS 12GeV

Large-acceptance forward spectiometer
A Precise tracking (350 planes)
SciFi, Silicon, MicroMegas, GEM, MWPJ
DC, Straw,'Muon:walls
A PID - CEDARSs, RICH,.calorimeters, MW4
Various targets:
A Polarized:soliestate’NH or 6LiD
A Liquid H,
A Solid-statenuclear targets (elg. Ni, P

from SPS

400 GeV Be

pbeam pn K*
pr K‘ \

~ 100 m

utorp 7r+ K+ Target

NS

(Hadron absorber)

~ 600 m ~ 330 m | ~100m |
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COMPASSexperimental-setuphRhase:ll (SIDIS program)

COmmonMuon ProtonApparatudor Structureand Spectroscopy

CERN SPS North.Areav (building:888) ECAL2 . U
Two-stage:spectiometerLAS+SAS HCAL?2 50
A Large Angle:Spectrometer (SM1l:magnet) \

A Small AngleSpectrometer (SM2:magnet)

EcaLl  oM2
HCAL1

RICH

\
SM1 \
Polarized §A

Polarized:soliestate’NH or 6LiD
Two or three oppaositely polarizedicells
Longitudinal.and transverse polarization

Muon-filter

B Magnets

EEE He-3 Precooler . .
B Microwave Cavity 3 80 K Thermal Radlgln.Jn Shljelds
1 4.2 K Thermal Radiation Shields
[ Target Cells B Dilution Refrigerat
ilution Refrigerator
3 Target Holder 9

0 He-4 Separator

A Primaryheam 400 GeVp from SPS ohiiid 1
A impinging eniBe producti ri I
| rplnglng oniBe production ] TIWMMM? Tl
target((T6) | |
)0 GV sseondurstlyad e Goanes === ’
A 160 GeVitertiary:muonbeams SR . :
A g* longitudinally polarized le = =
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COMPASSexperimental-setup::Rhase I/ (DY program)

COmmonMuon ProtonApparatudor Structureand Spectroscopy

CERN SPS North Area> (building:888) ECAL2
Two-stage:spectiometer LAS+SAS HCAL2

A Large Angle:Spectrometer (SM1l:magnet) \ :
A Small AngleSpectrometer (SM2:magnet) ™,

SM?2

ECAL1L

HCAL1
RICH

SM1 \
Polarized §A

Hadron:absorber

II i Stainless Steel
1\ 20 cm
aluminum

Nuclear target (Al)

Aluminum cone  ®*

25cm
downstream last
alumina layer

]
-

=20 :
vertex detector = i d

—48

=60 = 4
box cover -7t | TSy | ! | . alumina

A Primary lbeam 400 GeVp from SPS \Tunzg(;isen be:r:w plug /
A impinging en/Be production a—
target((T6) Heovedeids

A 190 GeV:secondaryhadronbeams
A h beam:97%, 2%K T, 1%p

\.\ ] i |

| | ~Z0
(1 DCall). /090 0T (7]

00) GeEW teetiaay\yninon baoag®s

- longitudinally el erived
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Nucleonsspin:structure (twi): collinear-approackhTMDs

quark quark
U L T U L T
U Q (W U
number density numberdensity BoerMulders
T-odd
8 g chirakodd
Q Yy /7.8 9
S|t Q (&) am) 3.
[o= helicity c
chiralodd
T Q.(6) T|Q
transversity Sivers Kotzinian-Mulders
T-odd worm-gear T pretzelosity

A PDFsi universal (process independent)objettsdd PDES conditionally wuniversal

Iransverse momentum

kt=aPt . ® kt=a2Pt ¢
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| |
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Hadroen; mw\ltmll(ll‘ﬂes 1,

collinear
A set.of complex corrections:
A Acceptance;rad.ccorrections,
PID, diffractive VMs, etc.
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https://arxiv.org/abs/2410.12005
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3D unpolarizedrell-Yan cross;sectionon INFnd W
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recent.globalfit:and projections:for COMPASS
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A
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SIDIS xsection;and TMDs attwist ek
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SIDIS TSAs:Sivers effect
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https://arxiv.org/abs/2401.00309

COMPASS 2022 run:newhunique deuteron:data

proton [H] neutron [He]
%. J?ejfe’rs)on Lab
S daragpénls data points
Airapetian et al., Qian et al.,

FR.L 103 (09) 152002

COMP/
2009

Alekseev et al.,
PL.B673 (09) 127

PR.L T07 (11) 072003

COMPA
2017,

Adolph et al.,
P.L B770(17) 138

deuteron [5LiD] Proton [NH;]

88
data points data points

(Same kinematic cuts applied to unpc\arized)

Q2> 1.4 GeVv2 02<z<0.7
Prr < min[0.2Q), 0.7Qz] + 0.5 GeV

ata projections

300 data points = 118 data fitted
14 free parameters
x2/d.o.f. = 1.06 + 0.10

Pavia group fits

Q3[GeV?] = {EIKV=2.4,TC18=1.2,PV=1.0}

PV11 Bacchetta & Radici, PR.L. 107 (11)
EIKV Echevarria et al., PR. D89 (14)
Bacchetta, Delcarro, Pisano, Radiici TC Boglione et al., JHEP 1807 (18)
in preparation
W’lg | Bacchetta, Delcarro, Pisano, Radici,
analysis of statistical error el
. . PV11 [1107.5755]
with replica method (200) o) Tnisostonss up
. EIKV [1401.5078]
68% confidence level v
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SIDIS SiversTSA in COMPASDrell-Yan F-ranges
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