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COMPASSexperimentaetup

COmmon Muon ProtonA pparatudor Structureand Spectroscopy

CERN SPS North Aredb(ilding 888) ECAL? 3w COMPASS
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COmmonMuon ProtonApparatudor Structureand Spectroscopy
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The COMPASS Experniment atithe CERIRS

Broad IPhysics Program to study Structure and Excitation: SpectrumlofiHadrons

A

Nucleonstructure
A Hard scattering N and " off
(un)polarized’P/D:targets

% A Study of nucleon;spinstructure
ol A Partendistribution functions
g|o andfragmentatiorfunctions

5 q@ Hadrom speatroscopy

% £ A Diffractive 7(K) dissaciation

e = reaction\with-proton:target

[®) =] .

% £ A PWA technique employed

S GEJ A High-precisionrmeasurement of
oS -~ L

S| 8 light-mesorexcitation:spectrum target recoil
=|= A Search foexotic states

Chirall dynamics

A Testchiralperturbation.theory
in 7(~ K reacations

A “NandKN polarizabilities

A Chiral anomaly &
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The COMPASS Experiment atithe CERIRS

Broad IPhysics Program to study Structure and Excitation: SpectrumlofiHadrons
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Nucleon structulie

A Hard scattering 6N and " off
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A Partondistribution functions
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The point thatitherareazimuthal dependences; whiahise fromithe
transversermomenta of tpartonswas clearlystated inthipapers:
T.P. Cheng.and A Zed®hys. Rev.ID§1972) 885;

F. Ravnda) Phys. Lett. 43B(1973) 301.

R.L. Kingsley,Phys. Rev.ID1(1974) 1580;

A.M. Kotsinyan Teor. Mat. Fiz. 24(1975) 206;

B. Parsamyan




Cahnceftectin-SIDIS ¢ /
ds ’

dxdydzdp d, df ) Significant norzero effectobserved,/b
2 s < a numbenofexperiments

e a > a

é Y at é %zUU,T '|eFuu,L)

99 2(1- e)¢ 2x Fofw T foAfmoar
o g 1
(20 f2e(ie P cod, + & NI TN
: 01 ¥ T ¥ T i
Quark _ME_ % 1 i . ;
Nucleon 3o g ]{
a' [ ]
~ 1@ 4 1 %*gﬁ l
U -0.1:' ~:— g 1
R 07 L o4 o i“'h.'z 4 0.5 08 1r
X z P,. [GeV]

As of 19781 simplistic kinematic:effect: .
A non-zerok; inducessaniazimuthahmodulation

As of 20221 complex SK (twis@/3 functions) 015
A Measurementby differentexperiments R R

107 107! 0.2 0.4 0.6 0.8 02 04 06 08
z p"(GeVic)
T

26 September 2022 B. Parsamyan ' 10



Cahnceffect imsSIDIS
ds

dxdydzdp d_ df

¢ea y 3. g@
7 F
1( 1+, /2e(1+ PAS" cosf, + €
Quark
v |
Nucleon

As of 1978i simplistic kinematic:effect:

A non-zerok; induces:an azimuthahmotdulation g3

As of 20221 complex SK (twis@/3 functions)

A Measurementby different.experiments

A Complexmulti-D kinematicdependences
A So far, no-clearinterpretation

Seettalkbby‘AMoretti
26 September 2022

1:  Recent COMPRASS:results
COMPASS preliminary
0.85 1 o= 04 o
wa 0.2k O K, Neasssaoa)iisoss I |
o _* e - _.._i.._.._..O_..__.._é.$.¢’_.i_..__ ..... PR -
LR ¥ § iy
0.2 L L
$ ¢
0.70 1 %e:l(ll
ew:) 0_.._* ......... - _.;_+ .......... N g -
TP F¥y
0.1 (} $ é&’ié +§>{’<} ééié
0.551 &= 005
g D ok _*. et S N N -
?
‘iu,os— d g $ gé @ % g
o bl gk
~0.15 o #
0401 _ yos
§3 b I - T B B _
ﬂiu.os é E g g $ ¥ ¢ 3 ¥ g
-0.1 % ii ¥ ? 3 $
0.321 g;g(‘)j
§€ 0_"_3'3"‘_"2_"_ --_i.-é """"" e il -
~0.05 o LN ] i3
0.1 ¢ 2 @ d §
2] 0
T D o--—®%-5--—--=-- B N N —
08 _3382 g8 3 sgig gégé
-0.1
—0.15 , , , , , ,
0.201 107 107" 107 107 107 107! 107 10!
x X X x
P, (GeVic)
0.10 0.30 0.50 0.64 1.00 ]

B. Parsamyan

11



D P - @) ‘ ) '
Oelr-_MUIdelrS Leﬁe@tl lhn\S IDLS' ‘ Racemt( CCOMRASS Kesuns COMPASS preliminary
ds B 0.85 1 3305 . Z [ [ [ [

i} i # +
dxdydzdp d, df . FUPIR SO PO . Wity %’f"**““"‘f';;&‘;"
€a y & ¢ 0] 0 i i
e T ASE w)

&y ¢ = < 0_..}{&.*;..%..__,_4&*.&..#..__.._{}#*{.#_-_,._ﬁ..i...}..__.._.j#.#.._
T( 1+ /2e(1+ ¥AL cosf,, + AES” cos2f + é )J el : - TEE #}
Quark 8“32121_ : : : : !
U T ()____Hﬁg._;i___,,_{*.f.a__&.___.._{.g_%..E_______#,*_}é__ﬁ_______*;&f_i )
Nucleon oa] ot : ot B
’Q ( ; 0 %‘an'z_ I I I | ++
G o ¢ 3 3 ¢ bt $
Boer-Mulders 0_.._?.*#?”;%..__,,_ﬂés...#.__,._#!i*_..}_,.__‘..ﬁ.}ﬁi.i..--...ﬂ#ﬂ ..... -
V 2| - - - -
°?,f | "
N ot gL haad L fete | fan ® _}ﬁ'H: _____ _
C/P hT 0251 . of ' {
T e, EAREEE: M
_ R R At S TR T S 12 LS SO S S —H -m
Arises due tdhe [ 020] _ o -
correlationbetween ¢ "\ BN fb
quankltransverksawspln . 700 TN ISR S Y I ppet B | ® !‘.i_? ..... ﬂ' ......... _
and intrinsic transverse ¥ 4 0107
momentum _ ) . . . . L AN
£ o2r, _ C‘:e 2(IEQ)r )(h FFQ) pr k- thA)q n U] 0.10 0.30 0.50 0.64 1.00 1.73
- MM, " ‘ spin of the quark ’ Ky

26 September 2025 Y B. Parsamyan 12



SIDIS »xsection:and TMDs iattwisd
ds

= ) : |
\ . « h
€a y & g
Z +_ 7 A +eF
Xy 2(1- e)gé 2 :m;:UU’T )
(1+/2e(1+ PAT cosf, + AE™ cos2f ) P
+ /J2e(1- ¥A)"sin f X
1 2 Sinfy, n2f, o > uark
I 4 |+ 5 3/26(1+ " sinf, + AR sin2f, Q U L T
Nucleon
+ S/ &1- & 2 €l- *n cosf, 9
R e o s o O D Y ® ®-(
number density Boer-Mulders
] @---@@®---®
helicity worm-gear L

I spin of the nucleon ‘ spin of the quark’ K
26 September 2022 B. Parsamyan 13



SIDIS: target longitudinal spincdependent asymmetriess
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A Measurement of (senjinclusive
A,(A.)) is one of the key physics
topicsof HERMES/COMPASS

A Large amount of P/D data

A No P-dependence observed

HERMES: PRD99,112001 (2019)
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