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Generalised Parton Distributions

@ Proton spin sum rule: % = %AE +AG+Lg+ Ly
Jaffe&Manohar Nucl. Phys. B337 (1990)

COMPASS experiment in up DIS: A¥X = 0.32 4+ 0.03
COMPASS Collaboration: Phys. Lett. B 693 (2010)

COMPASS, RHIC results: AG = 0.273-95
de Florian et al.Phys.Rev.Lett. 113 (2014) no.1, 012001

Missing component: Lg, = 7 — GPDs provides access

@ Generalised Parton Distributions (GPD) give access
to the 3D structure of a hadron

@ GPDs encode the correlation between the
longitudinal momentum of a parton and its position
in the transverse plane 1

[ dz

qf(-%", by) ———— Form factors
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Generalised Parton Distributions

@ In the leading twist there are:

e 4 chiral-even GPDs (parton
helicity conserved)

o 4 chiral-odd (or transversity)
GPDs (parton helicity
flipped)

Quark Polarisation

Unpolarised | Longitudinally polarised Tranversely polarised
) o m
Definition of variables: s Y H Er
q ...vy* four-momentum 5 ~ ~
2L
x ...average longitudinal S H ET
. o _egs o
momentum fraction of initial <
and final parton (NOT s » 7
o (T
accessible) zZ 2 L HT’ Hr
¢ .. .difference of
longitudinal-momentum
fraction between initial and GPDs enter the exclusive processes
final parton ~ z5/(2 — zp) through Compton Form Factors (CFF)J
t ...four-momentum transfer
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| Generalised Parton Distributions

@ Most commonly used processes for GPDs
parametrisation are Deeply Virtual
Compton Scattering (DVCS) and Hard
Exclusive Meson Production (HEMP)

@ DVCS on an unpolarised proton target
at small xzp gives access to GPD H —
3D imaging of a hadron

%) .
Qf(val-) = %e_lALbin(xvov _AJ-)
Burkardt PRD66 (2002)

sea quarks pion valence
gluons cloud quark
o » _:\..- A -
h.' h!
longimd. o T
F o smalt . P Py
@ ® x~0003 x~003 x~03
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Generalised Parton Distributions

@ Most commonly used processes for GPDs
parametrisation are Deeply Virtual
Compton Scattering (DVCS) and Hard
Exclusive Meson Production (HEMP)

@ DVCS off neutrons, or DVCS or HEMP
on transverse polarised proton target
gives access to GPD E — helps
constraining the total angular
momentum of partons

0 1
JI =3 lim [ deaHY (z,€,¢) + B (2,6,1)]

Phys. Rev. Lett. 78 (1997)

P — smallt —— P

small ¢
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Generalised Parton Distributions

Hard Exclusive Meson Production:

@ Flavour separation for specific GPDs
due todifferent partonic content of
mesons

e DVCS sensitive to Hf, Ef, H, and Ef
@ At the leading twist:
o Pseudoscalar mesons production
involves GPDs H/, and Ef
e Vector meson production involves
HY, and Ef
@ All mesons are also sensitive to
Ef =2H] + EJ,, and H,
@ This talk will concentrate on the
m° production: up — p'p'n’

P — smallt — P
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Road to ¥ cross-section

COMPASS measurement in 2012, and 2016/17 with ™ and ™ beams
of B, = 160 GeV

Collected events corrected for:

@ Luminosity of u™ and u~ beams

@ Background subtraction

= s
@ Acceptance of the experimental set-up P~ smallt . P
@ Reduction of up cross-section to y*p: COMPASS 2012:

@ 4 weeks — results
published:
PLB 805(2020) 135454

with the virtual photon flux COMPASS 2016/17:
= F(ElkaQvV)

d40up _ dzg’y*p
dQ2dtdvde dtde

@ 2x6 months

Markéta Peskova Exclusive r° muoproduction at COMPASS 4/16



Road to ¥ cross-section

COMPASS measurement in 2012, and 2016/17 with ™ and ™ beams
of B, = 160 GeV

Collected events corrected for:

@ Luminosity of u™ and p~ beams

@ Background subtraction

= s
@ Acceptance of the experimental set-up P~ smallt . P
@ Reduction of up cross-section to y*p: COMPASS 2012:

@ 4 weeks — results
published:
PLB 805(2020) 135454

with the virtual photon flux COMPASS 2016/17:
= F(ElkaQvV)

d40up _ dzg’y*p
dQ2dtdvde dtde

@ 2x6 months

Markéta Peskova Exclusive r° muoproduction at COMPASS 4/16



Road to ¥ cross-section

COMPASS measurement in 2012, and 2016/17 with ™ and ™ beams
of B, = 160 GeV

Collected events corrected for:

@ Luminosity of u™ and p~ beams

@ Background subtraction

= A~
@ Acceptance of the experimental set-up P — smallt . P
@ Reduction of up cross-section to y*p: COMPASS 2012:

@ 4 weeks — results
published:
PLB 805(2020) 135454

with the virtual photon flux COMPASS 2016/17:
= F(ElkaQvV)

d40up _ dzg’y*p
dQ2dtdvde dtde

@ 2x6 months

Markéta Peskova Exclusive r° muoproduction at COMPASS 4/16



Road to ¥ cross-section

COMPASS measurement in 2012, and 2016/17 with ™ and ™ beams
of B, = 160 GeV

Collected events corrected for:

@ Luminosity of u™ and p~ beams

@ Background subtraction

= A~
@ Acceptance of the experimental set-up P~ smallt . P
@ Reduction of up cross-section to y*p: COMPASS 2012:

@ 4 weeks — results
published:
PLB 805(2020) 135454

with the virtual photon flux COMPASS 2016/17:
= F(ElkaQvV)

d40up _ dzg’y*p
dQ2dtdvde dtde

@ 2x6 months

Markéta Peskova Exclusive r° muoproduction at COMPASS 4/16



0

77 Cross section

HEMP cross-section, reduced to y*p, for the unpolarised target
and polarised lepton beam (relevant for COMPASS 2012, 2016/2017
measurements):

dorr

205 1 rdop  dog dorr
yvp _ L [dor = dop ) :
dtde 2 { dt Te dt + € cos(2¢) a +ve(l+e€)cosg

!
F PV~ e sing 72T

€ is a kinematic factor, close
to 1 in COMPASS kinematics

dt

Factorization proven for oy,
not for o which is expected to
be suppressed by afactor 1/Q?

BUT large contributions have been
observed at JLab
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77 Cross section

Spin independent HEMP cross-section after averaging the two
spin-dependent cross-sections:

d20"y*p_ d’o ’<Y_P+d2 ’TP _

dtde dtde dtdo = study ¢

1rd do d d
L0 i e e

/
:FM

After integration in ¢:

dop dor
dt dt

= study t dependence
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0

77 Cross section
dzav*p 1 rdop doy, dopr T
= — | — pe—= 2 1
dtdo [dt Feg Teoos(29) e(L+¢) }

GPDs in exclusive m° production

991 [(1 — ) [(A)[? — 262 Re ((H)* (£))

dt
- e
dO’T 2 2 t/ = 2
o [(L= ) KD = s EDP]
dorr 1E 2
t'|(€ .
Fraa HED) =P [y doLEED L inpy
da
T o ¢4/1— 2/t Re ((Hr)* (£)) _
Impact of E7 should be visible in
dorr :
Goloskokov and Kroll, EPJ-A 47 (2011) 112 e and also a dip at small ¢ of
G
t=t— tmin
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COMPASS experiment

~ «COMPASS: - e

afixed tasgetiéxp. at SPS; a versatile facilifyl@th

~=6f high energy ~160-GeV

N
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COMPASS GPD programme

@ Two stage magnetic spectrometer
with large angular and
momentum acceptance

@ Versatile usage: hadron and muon
beams

@ Particle identification:

e Ring Imaging Cherenkov
(RICH) detector

e Electromagnetic calorimeters
(ECALO, ECAL1, ECAL2)

e Hadronic calorimeters
(HCAL1, HCAL2)

e 2 muon walls

@ GPD program: 2012 pilot run,
2016/17 main measurement
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COMPASS GPD program

o Target ToF system:

e 24 inner and outer
scintillators

e 1 GHz readout

e 310 ps ToF
resolution

o ECALOQ calorimeter:

o shaslyk modules
e 2 x 2 m, 2200
channels

102cm in 2016

New equipements:
»2.5m LH2 target
#4m ToF Barrel CAMERA
»ECALO
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Exclusive m° production: Selection

@ Incoming and outgoing p

connected to primary vertex New equipements:
K 0 »2,5m LH2 target
@ Two photons in ECALS from 7t >4m ToF Barrel CAMERA

»ECALO

decay, attached to the vertex

@ Recoil proton candidate
o 1 <Q?<8(GeV/e)?,
6.4 <v <40 GeV,
0.08 < [t| < 0.64 (GeV/c)?
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Exclusive m° production: Selection

@ Incoming and outgoing p

connected to primary vertex outer scintillator reconstructed hit
@ Two photons in ECALSs from 7°
decay, attached to the vertex proton
. . inner scintillator reconstructed hit
@ Recoil proton candidate [ x
target Az Y ou
o 1<@?<8(GeV/e)?, : for
Hin vertex
6.4 < v <40 GeV,
0.08 < |t| < 0.64 (GeV/c)? e
U < < 0. ev/c
Selections for exclusive ¥ events: - _
@ Transverse momentum constraint: o preliminary 1. COMPASS2016u data
_ P D t E v 1 —* COMPASS 2016 p- data
Apr = Pr spect ~ PT recoil > - wo i
2 1
& 20— :
3L
£ 15—
§ -
10—
s |
Ci wa gilv\‘\lw- [T
0.4 0.3 0.1 . 04
ap, (GeVie)
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Exclusive m° production: Selection

@ Incoming and outgoing p

connected to primary vertex outer scintillator reconstructed hit
@ Two photons in ECALSs from 7°
decay, attached to the vertex proton
. . inner scintillator reconstructed hit
@ Recoil proton candidate [ x
target Az ou
o 1<@?<8(GeV/e)?, : Lo
Hin vertex
6.4 < v <40 GeV, 0
out
0.08 < |t| < 0.64 (GeV/c)?
Selections for exclusive ¥ events: -
@ Transverse momentum constraint: ', preliminary ||| * COMPASS2016 " data
A _p » e [ - COMPASS 2016 - data
PT = Pr spect — PT,recoil S 121 t i
~ .
_ P P S 4o nl -
° ASD = Pspect ~ Precoil ; m; o[l }
2 E (il
£, i

S

RS
i

L) gt A
Lerewyety SlBEE L d&ﬁw wol 208, 5,
%708 06 -04 02 0 02 04 06 08 1

Ag (rad)

~
(N
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Exclusive m° production: Selection

@ Incoming and outgoing p
connected to primary vertex

@ Two photons in ECALSs from 7°
decay, attached to the vertex

@ Recoil proton candidate
1 <Q? <8 (GeV/e)?,
6.4 < v <40 GeV,
0.08 < |t| < 0.64 (GeV/c)?

Selections for exclusive ¥ events:

@ Transverse momentum constraint:
. _ P
ApT - pT,spect pTgﬁecoil
— P P
° A‘P - @spect ~ Precoil
@ Z coordinate of inner CAMERA ring:

_ P P
Az = Zspect Zrecoil

outer scintillator reconstructed hit

proton

inner scintillator x reconstructed hit

-
target Az

Y out

Hin vertex

Hout

x5
3
[

vp = va'p' 175 &

rlev,

Entries /1.3 cm /102 o

Pouitel v .,
20

preliminary _ * COMPASS 2016 u* data
~* COMPASS 2016 p- data

|
10

30

AZ, (cm)
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Exclusive m° production: Selection

@ Incoming and outgoing p

connected to primary vertex outer scintillator reconstructed hit
@ Two photons in ECALSs from 7°
decay, attached to the vertex proton
. . inner scintillator tructed hit
@ Recoil proton candidate [ x eonseRe
target Az Y ou
o 1<@?<8(GeV/e)?, = for
Hin vertex
6.4 < v <40 GeV, 0
out
0.08 < [t| < 0.64 (GeV/c)?
Selections for exclusive n° events: -
@ Transverse momentum constraint: 'o ®=  preliminary * COMPASS 2016 ' data
_.p D > C v é ~* COMPASS 2016 p- data
Apr = Pr spect ~ PT recoil T w0 o 1
3 -
— P p e -
° ASD - @spect - tprecoil % sl ?
@ Z coordinate of inner CAMERA ring: =
_ P P % ol 1
Az = Zspect ~ Zrecoil ';;3 20; 1
@ Energy-momentum conservation: i ol o4 'Q
2 _ 2 C
M3 = (pu +Dp — Py — Ppr — Pro) £ U ‘ :ii,;
L e R R e A T St

04
M3 (GeV/c2f
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Exclusive m° production: Selection

@ Incoming and outgoing p

connected to primary vertex outer scintillator reconstructed hit
@ Two photons in ECALSs from 7°
decay, attached to the vertex proton
. . inner scintillator reconstructed hit
@ Recoil proton candidate *
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target ou
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15— il vp - vi'p'
@ Z coordinate of inner CAMERA ring: 2 ° + i
_ P P 8
Az = Zspect ~ Precoil g o + 1
@ Energy-momentum conservation: r ’I L
2 E ! s
M = (pu+Pp =Pyt =Py — Pro) I N
@ Invariant mass My cut PR [ WO |
YY 0 100 150 25(
My, (MeV/c?)
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@ Kinematic fit of reaction up — w'p’n®

Exclusive 1% muoproduction at COMPASS 9/ 16



Exclusive 7° production: SIDIS background estimation

Main background of n° production = non-exclusive DIS processes
2 Monte Carlo simulations with the same 7t° selection criteria:
o LEPTO for the non-exclusive background
o HEPGEN++ shape of distributions of exclusive ° production
(signal contribution)
Search for best description of data fitting by mixture of both MC
Both MC samples normalised to the experimental M, distribution

The fraction of background events rgpro is determined by a fit on the
exclusivity distributions

EX 257

S o COMPASS 2016 y* data .

Ay 2 } HEPGEN (] FraCtlon Of

R LEPTO .

3 R non-exclusive

™ 15 LEPTO fraction: (8 + 5)% .

3 oreliminary background in data = (8+£5)%
£ o vl

e Background fit method
is the main source of
i o systematic uncertainty

200 250
M, (MeV/c?)
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Exclusive 7° production: SIDIS background estimation

— Exclusive variables

“ preliminary + COMPASS 2016 u* data
o — HEPGEN
vp - valp
12 A’ LEPTO
— HEPGEN + LEPTO
LEPTO fraction: (8 + 5)%

preliminary - COMPASS 2016 - data
— HEPGEN

LEPTO
— HEPGEN + LEPTO
LEPTO fraction: (8 + 5%

vp > va'p'

Entries / 0.027 rad / 10"
Entries / 20 MeV/c / 10" p

ooz o4 o6 08
Ap (rad)

preliminary « COMPASS 2016 u* data 50 preliminary = - COMPASS 2016 y* data
W > v N — HEPGEN
wl LEPTO
— HEPGEN + LEPTO
I8 LEPTO fraction: (8 + 5)%

v - via'p

Entries /1.3cm /10" p

m
=
3
&
Entries / 0.02 (GeV/c?? /10" u

20 30 04 03 02 0.1 0 [X] 2 03 0.4
AZ, (cm) M} (GeV/e?f
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Exclusive m° production: COMPASS acceptance

e 4D acceptance in bins of ¢, v, |t], Q>
e figure shows 3D projection, as a function of |¢|

40.0 T T T T

% COMPASS
G e | e e o] e = W]| 2016 MC
> 260= ' =1 preliminary
. o (B o o] |wee oo o L JIL ]
y == lene =l up—oupw®
195 (= =
95 -
A R [wee o0 o i F e e Wl [ 4
- P L Thy
139 | = =
L R L R A PR IR [ N ) A ¢ averaged
P ® 04
10.5 = : = £
5 02
PO AR R L B PO I w®w o o | 8
s w® - o
- < 0
85 = i =
P P I RS | o o dil ||008 015 022035 050 0.64
- by Il (GeV?/c?)
6.4 | | | | =
1.0 15 2.1 32 5.0 8.0
0 (GeV?c2)
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Exclusive m° production: COMPASS acceptance

e 4D acceptance in bins of ¢, v, |t], Q>
e figure shows 3D projection, as a function of ¢

_ 400 T T
> COMPASS
8 | et et femssmed el 2016 MC
oo -
> 260 = i =1 preliminary
woe w®o L3 ®w ®wne LX)
o . 127 e W e CF —... ..; »-'..,.-; “/p N llelj.to
195 = —
. u*
o o oo -
RARET I H i e ’-".‘ ."5 7.o-"'-; E-..-"'-..’ L4 !‘L_
139 = —
lemoansy [eov=elad | oona | cee  l | ... || lMaveraged
om0 04
g ©
105 = = -
= 02
(PP agrry (P04, vnd Cussrany '.-.'--._ L a%eq gi-
Q
.- l. < 0
85 [— u T T T —
7.‘~~~.,¢7 7o¢.‘~~f~ |gwtanne | | oees || R ] t-m2 0 w2 ©
P [ ¢ (rad)
6.4 | 1 | 1
1.0 1.5 21 3.2 8.0

50
0 (GeV?c?)
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0

Exclusive 7’ cross-section as a function of ||

@ Differential y*p — p’mt’ cross-section as function of |t|, integrated over ¢
@ Newest 2016 data release

= .« 2016data vp - 1p
; - COMPASS preliminary v  [6.4, 40] GeV
© 15— 0? € [1, 8] GeV
<) i
© B
) i % {
§ 10 j
b L
2 }
5 ~ % i
0 i | | |
0.2 0.4 0.6
1l (GeV/c)?
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Exclusive i cross-section as a function of |¢|

e Differential y*p — p/mt’ cross-section as function of |t|, integrated over ¢

@ Newest 2016 data release

@ For comparison with the results from 2012 (PLB 805 (2020) 135454), the
2016 data also analysed in a smaller kinematic domain

0 85 <v<28GeV,1<Q?<5(GeV/c)?, 0.08 < |t| < 0.64 (GeV/c)?

—~ 40.0

< T COMPASS
8 ol = b= A= e e A fen - || 2016 MC
> 280 1 preliminary
R [ O RN e
19.5 ° u+
CETRR ] EO . ------.---m_.--— o w
139

10.5

SRR H FEARY H I, ___~||}' I ¢ averaged

04
02

P Y H I H PO F
~" 0

Acceptance

R

8.5 —_
P SR IR H A 0.080.15 0.220.36 050 0.64
~ bow = 11 (GeVc?)
6.4
1.0 15 241 3.2 5.0 8.0
Q’(GeVZ/@)
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Exclusive 7

cross-section as a function of ||

e Differential y*p — p/mt’ cross-section as function of |t|, integrated over ¢

@ Newest 2016 data release

[Goloskokov&Kroll model EPJ A47 (2011) 112 J

e 2016 data COMPASS preliminary
o 2012 data (PLB 805 (2020) 135454)
GK'16 model

P - n%p'
v e [8.5, 28] GeV
0? € 1, 5] GeV?/ 2

do/difl [nb (GeV/c)?
[\®)
o

—_
(=
T
/

0 \ \ ‘ \
. 0.6

17l (GeV/c)?
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Exclusive 7’ cross-section as a function of ¢

@ Newest 2016 data release

@ Differential y*p — p'nt’ cross-section as function of ¢, averaged over |t|:

d2 Oy*p __ 1 ’VdUT dUL dUTT \/7 dULT-‘
Tds" = 3x | G T € +ecos(20)“FET 4 /€e(1 +€) cos d

(\l]—|
= L« 2016data 7P — o'’
; = COMPASS preliminary v € [6.4, 40] GeV
> L
O | — A+Bcos(29)+ C cos(g) Q< [1, 8] GeViyer
= || € [0.08, 0.84] GeV¥/c?
o -
A= 2 =
S L
=
= L
=) L
©
s 10
0 \ \ \

Markéta Peskova

2
¢ (rad)
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Exclusive 7’ cross-section as a function of ¢

@ Newest 2016 data release
e Differential y*p — p/mt’ cross-section as function of ¢, averaged over |t|:

4oy — 2171- {dJT _|_€dUL —|—€COS(2¢ dUTT 4+ /e 1+€ CObQSdJLT}

dtdé

e 2016 data 1P - 2%’ b
COMPASS preliminary V< (6.4, 40] GeV arT gL n

B AR + 7Y = (6.9 4 0.36ta1 % 0.84yst) ————
A+ B cos(29) + C coslg) 1 < [0.08, 0.64) GeVa/c ‘t| ‘t| ( Y ) (GeV/c)2

d%/dirldg [nb (GeV/c)?]
N
I

— i
/\\ // \k <0’TT — (4.5 + 0.55tat = 0.26yst) nb

t| (GeV/c)?

P/ : Y [
A % ' TLT _ (0,06 4 0.25mt & 0.1ayst)
of | ‘ ; of /T T e T (Gev /)2

¢ (rad)
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Summary

|t|-dependence and ¢-dependence of exclusive 7t

unpolarised proton target:
New, preliminary results of 2016 COMPASS measurement at low £ (or
(xp) = 0.134), input for constraining phenomenological models (e.g.
Goloskokov&Kroll, Goldstein&Liuti, etc.)

I

do/dirl [nb (GeV/c)?]

d’/dlrldg [nb (GeV/c)?]

« 2016 data
COMPASS preliminat

0.2

0.4

v'p = %'

v € [6.4,40) GeV
@ (18] GeVii

0.6
I (GeV/ey

2
¢ (rad)

Markéta Peskova

0 cross-section on

w= Statistics of 2016 shown here

is about 2.3x larger than of
published results from 2012
pilot run (PLB 805 (2020)
135454)

The whole collected 2016,/2017
statistics ~9 x larger then
2012 — plan to process all
available data

Heading towards publication
of 2016 and then combined
2016/2017 results soon

o
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Exclusive 7° cross-section as a function of ¢

@ In order to compare with the results from 2012 (PLB 805 (2020)
135454), the 2016 data were also analysed in a smaller kinematic domain

@ 85<v<28GeV,1<@?<5(GeV/c)? 0.08 < [t| <0.64 (GeV/c)?

_ 400
3 COMPASS
- b H ol e H LY AL -
S seoll= . - - - -.J| 2016 MC
Z 260 preliminary
(o - ‘.5.-.-‘ .----.--- -o-- - Toml 0
. B cdlfea""=]| WP = upT
19.5 o
SaRCTIR T e .‘-“.'- .-"“"-. PR LT e u
13.9
P O Iy, [ IUCE I ) Iy - Irl averaged
=" g
s g 0.4,
i 2 o2
Rt L e Sepnteny PLELLE P 8
- o
&l '- < 0
8.5
e nnns®] T oo nnne | T, P -t -n/2 0 n2 =n
- -] ’- .’ ¢ (rad)
6.4
1.0 15 2.1 3.2 5.0 8.0
@ (GeVA/c?)
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Exclusive 7’ cross-section as a function of ¢

@ Differential y*p — p/mt’ cross-section as function of ¢, averaged over ||
in the smaller kinematic domain:

dzo"y*p _ 1 dO’T da’L dUTT dO’LT
qtde = on + €%9L + e cos(29) +Ve(l+e) cosqS

I e 2016 data COMPASS preliminary v*p — %'

2012 data (PLB 805 (2020) 135454)

4 GK'16 model v e (85, 28) GeV
0 € 1, 5] GeV¥?

r ] e [0.08, 0.64] GeV¥/c?

d?o/ditld¢ [nb (GeV/c)?]
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Kinematic fit

@ Measurement of exclusive processes at COMPASS is overconstrained —
can be used to improve precision of kinematic quantities using
kinematically constrained fit

o Kinematic fit improves the resolution of the signal and lowers the
background

@ It works in a principle of minimisation of least square function
X2(k) = (kpit — k)TC~ (ki — k), where k is a vector of measured

quantities and C is their covariance matrix

@ Method used for the minimisation is Lagrange multipliers with
constraints g;:

N
L(F,&) = *(F) +2 aug,
=1

@ Constraints include momentum and energy conservation, common vertex
for all tracks (except proton), constraints for final proton, and mass
constraint
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Past and future GPD measurements

Q [GeV?| e

current D\ (& (hm at colliders:

sta rt 10° _—O ZEUS- total xsec O HI- total xsec

[ ® ZEUS-do/dt | HI- (lG(l(
B HI-Ay,

2001 [ current DVCS data at fixed moets

| ® HERMES- A, Ay Ay
| A HERMES-A,; A HERMES-A

B HERMES- A, Hall A- total xsec, A,
O CLAS-Ay ® CLAS- total xsec. A

fphuued DVCS at fixed targ.:

[  COMPASS-do/dt, Togy. Acgye
[ JLABI12-do/dt, App Ay A

Acsr

1L

| future colliders: EIC...

5
|uons _ ... Sea quarks ”al.ence quarks
0

10 107 1 10 1

Xp

Exclusive 1% muoproduction at COMPASS 20/ 16



