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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)expected tojoinin 2024
Interested dajoinour Analysis RPhase@et in touch!
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http://wwwcompass.cern.ch/

COMPASSIPhysicsProgram

Hadron speetroscopy SeesstefaiVallhel stakk (Wednesday)

A Diffractive #(K) dissociation .
reaction\withyproton:target K

A PWA technigue employed

A High-precision'measurement of
light-mesonc-excitationspectrum

A Searchifor-exoticistates o

Chirall dynamics

A Testchiralperturbatiomtheory
in 7(~ K )reactions

A NandKN polarizabilities

A Chiral anomaly &
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COM PASSIFthQCQIRmeam This talk

Nucleon structure Ol X
A Hard scattering o§Nand " off
(un)polarized’P/D:targets
Inclusive and-Semlinclusive IDIS
Drell-Yan and/J} production
Study of nucleonspin structure
A Longitudinal andi Transverse
Collinear:and TMD»pictures
Parton distribution functions.and
fragmentation functions
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COMPASSIPhysics Program
GPDs
A Transverse positiod, of partons

A 8 GPDs- correlationbetwee, andx

A Complementaryta TMD PDFs

A Containiinformation aboygarton
orbital angularrmomentum

A Accessed via exclusive processes:

A Deeply virtual(Compton:scattering
(DVCS):g+ N Ng YO‘H" N Longitudinal momentum

A Hard exclusive:meson production v
(HEMP)-‘a +N Ng YM+N
with M = 79, 1(770),%(782),..
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A CERN SPS northrardaM2 beamline
A Fixed targeexperiment

A Approvediin 1997

A Taking data; since(2002Q yeary

A The Analysis'Phase:started in’2023

33 institutions from15 countries: ~200-member$

COM PASS prq)pgsal

COMPASSI/Phastl addendum

( d-quarkh, and PR ) ofR T
" N
= $S)()( \ ittt bt
&8?’ g ) " P&f\i Q0
&b\‘b dav

,gO
‘ 5
SDISUT

000000 . . (J ®
J O 2] 9 8 &8 O O X H o N
S AU Ot O O S
— LS-3
v Y
Pilot run Phase | Phase Analysis

19 August 2024 B. Parsamyan Phase


https://cds.cern.ch/record/2676885
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AMBER timeline Sl | [ -

A CERN SPS northrardaM2 beamline

A Suecesson of COMPASS

A Approvediin’2019

A Taking data: since(2023

A Phasd is planned to continue aftersiS3

36 institutions from14 countries: ~ 160rmember$

New cellaboratorsare/Welcame!

Phase Il proposal draft

A Kaonrinduced/DreHYan and
COMPASS++/AMBER JAy production
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* an_l QX & @@q& Measurements A New ideas are welcome!
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AMBER measurements)202024:1) productioncerossection 00

pparatus for Mesen and Baryen
Experimental Research

AMBER preliminary p — He @/5yy = 18.9 GeV
60 . s — -

s=pioduction measurement  : “gum

A 7 detectedinithe cosmicrays_*
Aproduced in CR collisions | . [’
Adark matter. signature "

Understanding thg flux:

A Accuratedeterminationfof
the CRcomponent

A Accuracy ofithé)-production
modelsiisiat-20% level

AMBER preliminary p — He @\/syy = 189 GeV
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Motivation for AMBER 2022024 uns
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AMBER measurements)2028024:1 production.crossection 00

Apparatus for Meson and Baryen
Experimental Research

AMBER preliminary p — He @\/syy = 18.9 GeV
60 : 5

AMBER releases its first results |

The experiment’s preliminary results explore the production cross section of th
antiproton, which may provide physicists with clues in the search for dark matter

AMBER preliminary p — He @\/syy = 18.9 GeV
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AMBER measurements)202024: proton charge fadius

The proton-radius puzzle

1000

Experimental Research

Ch. Dreishachi CERN-THESIS 2022286

A Discrepancies between the:charge ep seattering MAMIY ‘
. CREMA A
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A Electronproton scattering
A Hydrogen:spectrosco R ’
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AMBER PRM . ep spectroscopy - o
A Elastic:muorproton scattering e spectroscopy - e
A 100 GeVet muontheam CODATA (2018) - ¥
A Active-targetiHydrogen TPG for ep scattering MAMI A A
proton detection ep spectroscopy | ——@——
ep scattering JLab {———&———
up scattering AMBER - —8— 7566 A r
COMPASS++/AMBER | \g®™ o R D 082 08 086 088 0%
proposal AV ARt AR S b
w9 S
N\BE an %Q)o o\o ,&6
BN o N ]S &©
‘aQQ( XQ» c}o Q‘b'%
ﬁ N <3 Drell-Yan Phasell
2 2
g LS-3 Y, LS-4 g LS-5
YT YT
P”Ot fun Phase | CERN Accelerator Complex schedule t0:2041 Phase I
19 August 2024 B. Parsamyan 10

Apparatus for Meson and Baryen


https://lhc-commissioning.web.cern.ch/schedule/images/2024/Complex-Long-Term-June24.png

AMBER measurements)202024: proton charge fadius

The proton-radius puzzle
A Discrepancies between the:charge
radius ofithe proton-extracted from:
A Electronrproton seattering
A Hydrogensspectroscopy
A Muonic-hydrogen:spectroscopy
AMBER PRM
A Elastic muorproton scattering
A 100 GeVt muonbeam
A Active-targetiHydrogen TPG for
proton detection
Phase i mesonrradihmeasurements
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Ch. Dreishachi CERN-THESIS 2022286
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™ KNinduced dimuon production:
Drell-Yan, J/ (ynd ¢'and y ' )
A Study of pion:and kaon/PDFs
A Crucial input(forthe study of the
Emergent HadronMass (EHM)
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COMPASS experimental setup

COmmonMuon ProtonApparatugor StructureandSpectroscopy

CERN SPS North Area (building 888)
Two-stage spectrometer LAS+SAS

A Large Angle Spectrometer (SM1 magnet)
A Small Angle Spectrometer (SM2 magnet)

A Primary beam 400 GeVp from SPS

A impinging on Be production
target (T6)

A 190 GeV secondary hadron beams
A h beam: 97%7, 2%K T, 1%p
A h*beam: 75% *, 24%p, 1%K *

A 160 GeV tertiary muon beams
A eNlongitudinally polarized

5ot COMPASS
0’ |HERMES
(Gev?)| CLAS 6 GeV
CLAS 12GeV,

Various targets:

A Polarized soliestate NH or 6LiD

A Liquid H,

A Solid-state nuclear targets (e.g. Ni, )

Large-acceptance forward spectrometer
A Precise tracking (350 planes)
SciFi, Silicon, MicroMegas, GEM, MWP(Q,
DC, Straw, Muon walls
A PID - CEDARSs, RICH, calorimeters, MWSs

400 GeV Be

p beam prt K+

from SPS pr K

~ 100 m

R

(Hadron absorber)

~ 600 m ~ 330 m

utorp n*‘ K+ Target

.

| ~100m |
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