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Bengamin Nachman - H1

jet lepton correlations

H1 was one of two multipurpose experiments at HERA.

For this talk: 2006-2007 data, 136 pb-1, 320 GeV

I'll present a measurement
of the electron-jet inbalance

,<>> I
e e Dwscon

Mod

10%
P [GeV]

Parton shower Monte Carlo programs also provide

excellent agreement with the data across the spectra.
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publish unbinned data

Classification for reweighting

Neural networks are
naturally unbinned and

Django reco

. readily process high- 15 [ Diango wat.
@ Due to the unfolding method the dimensional data. Rapgap reco
result is not intrinsically binned 10 =t ot

VE =819 GeV

@ Infrastructure to publish such data is
needed

0.5

Events per bin (Normalized)

N.B. the distribution is 2 3 ¢
binned for illustration, but the
reweighting is unbinned.
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leptoproduction of p mesons

10 Extracting p° Cross Section
[ _ N ey i o p ity Barmae) 2
dmy (Man) = 7(1 TE TR RBWo(mry) + felbe RBW, (mp fore! Burlim)
Fited My = TT0.8 £ 2.6 MeV non-res term: - B,y = (.
parameters:  T'yp = 151.3 + 3.2 MeV

my = TT7.9 % 4.0 MeV X /Do = 24.6/24

e OF 3 a
v = Z Rell BW(w - o) = el BW (- )
Interference terms ;\ Interference terms
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H1 Detector

o Central Tracker: drift chambers and
two-layer silicon strip detector

(20° < 0 < 160° used in VM analyses)

e EM+Had Calorimeters
(4° <0 <178°)

S
e Forward Detectors: Fp,Plug,p-tag | |D

Fu
ju ==

(==
=l

(effective pseudorapidity coverage 3.5 < may < 7.5)

"
Powerful fast track trigger (allows soft vp events to be collected)

MPI summaries

Separation of EL and PD events using Fwd tagging
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leptoproduction of p mesons

13 Effective Pomeron trajectory
1.15 1.15
g H1 g H1
20 < W, < 80 GeV 20 < W,y < 80 GeV.
my =m, L1} my, <my <10 GeV.
LiF ¢ P a 4 0 data
[ Tot

LO5F [ Total uncertainty

2D fit: non-linear a(f) —— 2D fit: non-linear a(t)

2D fit: linear a(t)
Donnachie

1.05 & Landshoff !
0.95
. +
- 0.9
Y = )
15 0.6 0.4 0.2 0 15 " 08 06 -04 -02 0
t [GeV? t [GeV?

Points: a(t) as measured separately in each ¢ bin by fitting a simple power law oc Wj;f""’ with free fit parameters a;
Curves: The trajectories extracted from a simultaneous 2D-fit to the W, and ¢ dependencies (see in the Appendix).

=> Clear non-linearity at large |t|
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ultra peripheral collisions

Results

ALICE and LHCb

PbPb collisions

Prompt J/y production in peripheral

+ Impuise approsimation: Exchusive B ALCE PR PPy (2, -S0RTY

photoproduction dta o protons, neslecting £
ll muclenr efects except coherence. 3
8

ton

G2 EPSu9 L0 parametiaation ofhe muear
dovingda

- GKZ: Leading twist approsimation (LT4) of
nuclear shadowing

+ CC4s Color dipale model with the structure of
the nucloon deseribed by the hot spots

+ BOCM: Color dipole approach coupled to the
solutions ofthe Balitsky-Kovchegov equation

- GM, LM, LS: Color dipole approach coupled to

et g o e dpue e s 3 z T 3
Seattering amplitu

- pQCD calculation 5
- ot Extracted [PRC 93 (2016) 055206] 5
R.=0.65+0.03 at = Color dipole models 8
gE [PRD 96 (2017) 094027]
i -3
Bjorken-x (0.3,1.4)x10 [PRC 97 (2018) 024901] R

[PLB 772 (2017) 832] 1

- M Integrated over y [2.0-4.5]:
= 4.45 £ 0.24(stat) + 0.18(syst) + 0.58(lumi) mb

Oconerent

[Anxiv:2107.03223]

£ s
N o
] =
: +h
+,
1 4
% 2 b

Iyl

= Peripheral: the nuclei barely touch each other
with < 2 R Pb
= Possible to identify also hadronic component !
Hadronic production Coherent photo-production

gg = Jly y(pomeron) — Jly

Ly
PoPh (i = S02 TeV

Z 180E oy STioseao

160E 20y <45

= Motivated by excess seen by Alice [Phys. Rev. Lett. g 140E Mayirmi210
116 (2016) 222301]] 120 =D
= Selection similar to UPC analyses, at very low ‘gg - Ay hadro-produced
pr (< 0.3 GeV/c) BOF - s e
Use p; distribution of the J/\y mesons /‘;‘;
+ Hadronic : mean pr 1-2 GeV/c, P

s

13.10.2021 G.Manca, MPI@LHC2021

(South China Normal University)|

MPI summaries

13.10.2021  G.Manca, MPIGLHC2021 13

In(p2/[MeV/eT)

* Coherent : mean py < 300 MeV/c s . 20,
" 150 22

1800
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light by light

)v ATLAS "

P
@ NN More UPC measurements !

mias Exclusive dimuon production
= L=048nb""
= pr> 4 GeV/e,
= Il 2.4,

" PhysRev.C 104(2021) 024906]

CMS and Atlas

i+ Light-by-light scatterin

- Measurement of light-by-light scattering and search for
axion-like particles
= L£=22nb"" (ATLAS), 390 ub~'(CMS)
= Two photons exclusively, Er" > 2.5 GeV/c, In’ |k 2.37

© M > 10 GeV/e?, pyii < 2 GeVie Yo = M > 5 GeV/ez, small prt & ot "
= Cross-section y+y—p*u: UW;M-SI'1+03(star)+07(sys+)ub R = Cross-section yy—7y7: cm.122+46(sm)+29(sys+)+4(+h) wblems) =
- Two-particle correlations [Talk H. oui onThu@spm 2 - S 4
% Angular correlations in exclusive j-j photoproduction 2 B ob Qhme Qo = Pt e s T |
i (pr) > 30(20) GeV/e, ni < 2.4, ¢ = angle 5 E Ly S
between Qr=pri+ pri’ and Pr=1/2(prl -pr) £ e <L
e E
ppmmany  [MSPASHINISOL) e . g
< e e mosg P R
§ G iy P2 T & T Ry e
s S Mo a1 g e nney o S
o s i oy < e
s Sl l Bl : o
: g os % ol L) H I:'h--::
£
o o £
™ oaf . . . £
o ozfr &
2 o | ) . . .3 .
T BRI ¥ (A R — R G w e wweng enen @ owesso
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point five

ameters
~ urad
Py Pi
7. 1P
X RP1
P [
P2 P
~ urad

CMS-TOTEM common data-taking have FSQ-12-033 (8 TeV with 2012 data)
taken place during Run1 and Run2 SMP-19-006 (13 TeV with 2015 data)

Results on diffraction and exclusive production

4meters

UERJ|UFRGS Gustavo Gil da Siveira 12thMPIGLHC2021, 28 set 2021
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single diffractive jets

PRD 104 (2021) 032009
SM 006

Jet-gap-Jet

» Diffrative dijet production has been measured via pseudorapidity gaps as experimental signature

» Important measurement for testing pQCD and the BFKL dynamics at energy of 13 TeV/

> El
> @ jot gap
P N @ ‘ .
hard jet .
color-singlet ¢ jet MPI can
exchange .‘ further
S decrease it
» 4 jet
p e : ! n 10 4 may not be
2 entirely
> Soft rescattering corrections are accounted by a survival probability of | §|* = 1—10% kinematic
independent

» Measurements in CMS+TOTEM common data-taking at 13 TeV (2015) of 0.66/pb + 0.40/pb (TOTEM)
* Special run with #* = 90 m where —4 < t < — 0.025 GeVZ2and 0.05 — 0.10 pileup/event

» Intact proton largely reduces the soft interactions and improves survivability of the gaps o b/l

Color-singlet exchange Fraction with CMS data

Latest data confirm

cMs growing trend with Ay,

PRD 104 (2021) 032009
Improvement compared to SMP-19-006

PSP v B et L e M et
e oo Gapinn <1
15 < <47, anttk (R=08)  yely2

Eocms 5=7Tev <0

Gov
15 <[ < 47, antik, (3 =05)
25[¢ cMs f5=7Tev

= 100.<p% < 200 GV

= 2F 15<ind <47, anik, (R=05)

% [@Icms f5=13TeV, 0.66 pb"

3 monien ‘ |
1412 < 4.7, antk, (R =0.4)

25 3 35 4 45 5 55 6 65 7 75
any no suppressi
]

fese [%]

cms 7-TeV analysis
7

Cor Ve~ 0saTev
1.8.< "% <35, cone (R =07)
D0 {5=063TeV
1.9.<i1""4 <4.1, cone (R=0.7) J
COF {3=18Tev
1.8< " <35, cone (A=07) ]
D0 (3= 18TV
1.9.<i1""4 <41, cone (R=07) 3
G CMS s=7Tev

15 <" <47, antik, (R =05)

£ [eapinhi<1
W< 2

] cMs {5 =13 TeV, 0.66 pb"

1.4 <" <47, antik, (R =0.4)

Lot 1, | icmn)
LRl ~0.7%

TN T |
100 120 140 160 180 200 220

§°% GeV]

60 80

results as expected by survival probability

VERJIVFRGS Gustav Gi ca Shera Reulson dfracion and exchishe procketon "

he (South China Normal University)

MPI summaries
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exclusive dilepton production with tagged protons

i JHEP 07 (2018) 153 : = s =
Matching CMS and PPS "t (Semi)exclusive dilepton observation i

» Events with one proton observed in one of the PPS arms are related to the central system: » Early 2016 data of PPS with 9.4/fb (CMS 15.6/fb)
| ] ¢
) S . ¥ . py > 50GeV
) = — [PT(W)‘M(* ) pr(£7)e e >] - . o TR T
\/.— . — T a=1-|ApE+¢7)|/n)
i a8

expression ~holds
for semi-elastic a(ete™) < 0.006  a(utu”) < 0.009 pp - ptteT p pp — ptteT p
grrrsgtam mE*¢7) > 110GeV 1§12 =089 |S1P=076

No scapiancefor any P

CusTOTEMZ0Ie L 04! - 13 Tev

o Ot acapance 11 avrts Ot acosptnce 1 evnts

N Zi 9.4/fh

» Overall selection with one proton reconstructed in either
arm of PPS above 110 GeV:

12events yy — utu~ 8events yy — ete”
13 events with a track in both near/far RPs
two independent € measurements agree within 4%

&(RP) &(RP) " mien @on

VERJIVFRGS Gustav Gi ca Shera Reulson dfracion and exchishe procketon " ‘Resuts on afaction an xchsv procuctin TEMPIOLAC2021, 28 st 2021
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long lived particles

The BSM WG selected a set of theoretically and phenomenologically motivated target areas * Run-3 integrated luminosity is enough for FASER to discover new physics for
used as benchmarks models to explore the physics reach of the received proposals somelorthe Be e (G anes?
and put them into the worldwide landscape.

* FPF will provide space to upgrade FASER (R = 10 cm, L = 1.5 m) to FASER2
(R = 1.0 m, L = 5 m), either greatly enhancing sensitivity (e.g. for A’ - visible
mode) or by providing new prospects (e.g. for S), complementary to other ex-
periments.

Dark Photons, Dark Matter
& millicharged particles

Dark Scalars

Heavy Neutral Leptons

LL
Axion-Like Particles } > < } <

from M. Lamnnr. PBC presentar/on @ MITP, november 2020
* 11 models for light, weakly-interacting particles (LLPs, FIPs)

* BC1, BC4-11 covered by FASER, FASER2; BC2 and BC3: FPF. ‘ from FASER Collaboration, [arXiv:1811.12522]
May 25th, 2021 17/21 May 25th, 2021

MPI summaries October 15, 2021
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The Forward Physics Facility @ HL-LHC

A new large infrastructure, capable of simultaneously hosting a suite of
experiments dealing with forward v and BSM particles.

- Access possible during LHC operation
- Easier access than in LHC side caverns.
- It might be designed around the need of the experiments.

John. Osbo;;ié Kincso Balazs, Jonathan

see John 's talk, PBC Worisshop 3/3/28)
CERN'GIS” N P

M.V. Garzelli forward particle production an h May 25th, 2021 6/21 May 25th, 2021 7/21
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Exclusive Vector Mesons at HERA and EIC
SuperChic and photon-photon process
Parton Distribution Functions

Future - MPI at the Electron lon Collider (and Color
Glass Condensate)



Franceso G. Celiberto: Accessing the proton UGD via exclusive polarized p
-meson leptoproduction at HERA and the EIC

A factorization...of factorizations

i t———— == y = p impact factor |}
| off-shell | -
Q% 1§ hard factor s 5,
- - P J' dz T[}'/I p(Z’ KT, Qa HRs IMF) ¢/1p(z’ IMF)

0

Collinear convolution < large kg (1)

* y* — p; transition:

k
—@’i7PL ~ constant - - -
K‘% kr—0F

...extensive «; scan
via forward emissions:
(HL-)LHC, EIC, NICA, FPF

% y}" — pr transition:

- & Lo o0 ] -.',. S © o e,
iBFKL factorizatiohi . 9o . '..- UGD

STRENG
Y1




Lucian Harland-Lang: Elastic photon-initiated production
at the LHC: the role of hadron-hadron interactions

ATLAS, M. Aaboud et al., Phys. Lett. B777, 303 (2018)

< 141 .
|.ub E ® Sis= | G
g\ 1.3:— ATLAS f iiﬂLiS@ F:Z;e;/e\;n l;r{: 112222\\// E
£ o Y S\Vs= G
° 12 —— EPA+ finite- B

1.12_ ------- SuperChlci g:ai_g)ncerttainty . —;

T Data/theory discrepancy in dilepton channel (pp &

s} = f PbPb)

0.8 [ b . . :

o | i WL E - Natural candidate (at first). model for survival

105'3 2><1|0'3 3><1|0'3 | 5><1|0'3 III 1;)'2 faCtOr

<m,, >/ \s - Careful study: seems not to be the case

- Problem to be sorted out



Dependence on the photon virtuality O

Exclusive forward p-meson production at HERA

or (Q%) [nb]

~* + proton — p° 4 proton

- WMR
Gluon mom.
¢ HERA data

W =75 GeV
0.0 < az(/,bo) < 0.6

LExA v0.4.6

100

i BT

Q?* [GeV?]

(in this slide) & [A.D. Bolognino, F.G.C., D.Yu. Ivanov, A. Papa, W. Schafer, A. Szczurek (2021)

or (Q%) [nb]

10°

~* + proton — p° 4 proton

W =75 GeV

0.0 < CLQ(/,L()) < 0.6
Ho — 1 GeV

ABIPSW

. WMR
e Gluon mom.

¢ HERA data LExA v0.4.6

i i

Q?* [GeV?]

100

& |A.D. Bolognino, F.G.C., D.Yu. Ivanov, A. Papa (2018)
(extension to ¢-meson emissions) & [A.D. Bolognino, A. Szczurek, W. Schéfer (2020)

& [A.D. Bolognino, PhD Thesis (2021)]
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Chris A. Flett: Small x gluon PDF from LHCb exclusive J/Psi data

- NLO accuracy Towards the bigger picture

- F Uge differences Plot demonstrates good scale stability of our NLO predictions in LHCb regime
betweeﬂ differeﬂt PDF Predictions at optimal scale (solid) agree better with HERA data
sets in the LHCb region .
500 107 107 10°  3x10° CAF. S.PJones, A.D.Martin,
H1-2006 o v | M.G.Ryskin, T.Teubner,
o [H12013 e 1 1907.06471 & 1908.08398
£EUS-2002 NNPDF3.0 f;”l; 1
= ZEUS-2004 ' . - -
£ 400 |\ jiohp014 o 1, - D|v§r§|ty between
2 LHCb-2018 +—=— 't predictions based on
3 %00 Qo =ur=mc ; ;D%DE“ ! current global PDFs in
S 200 | 7 Hp € Im, 2m]] 4 i iria unconstrained phase
Fh1 space -=> important
100 | e message
| TS | R
W [GeV]
Repeat Disclaimer:
Convoluting with existing ReM m malnimm/W? 5
—A =i— with M ~ x

global partons. Here, MMHT 14, A 2 2 alnW?2
NNPDF3.0 & CT14



H1-2006 o 5 - T };@'
H1-2013 —e— Q . - . .
EUS.200 E 5 g Extraction of low x gluon PDF via exclusive )/psi
_ ZE(L;S-2004 s %@ 1 Left
= LHCb-2014 —&— o .
S 200 | LHOb 2016 | % ) Approach I: Fitalow x gluon PDF ansatz to the data
3 i Right
e %ﬁ% NNPDF3.1 Approach 2: Bayesian reweight current global PDF analyses
o) £E ‘
' @%éﬁg% Aon X Xw/dof zg"" (2, pg) = nlNo (1 —2) 2™
é - -
- ot DI 0 ambda = 0,136 +- 0006
0 N | | o CT14 0.132 0.946 48.25  1.12 n =0.966 +/- 0.025
102 10°
W [GeV] CAF,A.D.Martin, M.G.Ryskin, T.Teubner, 2006. 3857 Neg K Nyep
" NNPDF3.0 NLO NNPDF3.0 NLO
Fit to exclusive J/y data == NNPDF3.0 + D-meson Reweight &zzzzzza

NNPDF3.1 + D-meson + small x resum. Reweight

Ny, s N B o
\ : < Dt
\ >
Strategy: S
- combine HERA data and LHCb data " Power fit
& :

‘e,
.

", \

|||||||||||||||||||||

N
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Mark Sutton: Parton Distribution functions:
measurements and interpretations

(s+sbar) distribution at Q2 = 1.9 GeV2 The 12th International Workshop on Multi-Parton Interactions, Lisbon, 2021
, EPJ C79 (2019) 269
S T e NNPDFBONNLO | o CMS Hessian uncertainties CMS , Hessian uncertainties
D 00000 ccceses HERAPDF1.5 NNLO L o2
& T N N ABM12 NNLO . " 2 y i
....... CT14p NNLO X 1 CMS 12=1.9 GeV x =
....... MMHT14 NNLO - f 1.5 - CMS uf=mg

. [] ABMP16NLO -

A : g , s(z) + 5(z) | [T ABMP16NLO
s 1.2) N re = — = i
s a(z) + d(z)
& =
< 3
3
8
e
8

lllllll|lll|ll[|lllllllllll|llllllllll

o2 00 T - NLO fit == ,,| NLO it
0l ARy - W+c data . W+c data
10 107 10 10 102 10 1 T T T T N N
X 10° 102 10" 10° 102 10"

The proton is more strange P S R
. . Q?=1.9 GeV? ATLAS
than we imagined ...

% MMHT14

Q> CT14 :

« Strange quark density poorly known 2016 analysis
» Often assumed sbar ~ 0.5 dbar from s—Wo-c in NuTeV, CCFR data

- @’=1.9GeV?  ATLAS
1.8 4% MMHT14 profiled

- o CT14 profiled

1.8

before profiling

(s+8)/(T+d)(x,Q%)
o

Inclusive W, Z data

(s+8)/(U+d)(x,Q%)

» Large c fragmentation and nuclear corrections uncertainties

« Early ATLAS epWZ12 fit to 2010 inclusive Z and W= data found an
unsuppressed strangeness contribution

— b =k
_.iu-hc»

L OOOOOTSE
P22 %00 %% %0 o, 4 /
NSRS
| 0.8 R IR
I %7000 0 060 00600700 5 20000 070 v
rs =—=(s+35)/d

o0 e e 0000 b0 0020 00 0T0 s et e tete T v
0.6 -2 SOSN IRIIIH IO R e
" FRIIIOBBIOODIR RIS

« Subsequei data(r{e-fits tOATI(AS d)d (NS adta-i08(ggest 0.03(th) w» R R BRI NKN

2016 analysis

unsuppressed strange at low-x N “‘“Iti:i:igggé 0.4F |after profiling
0-2_ : T B 1 T e B 0_2 1 R R R A S ) .
10° 107 10" 10° 107 10"
M Sutton - The proton PDF including W+jet data at ATLAS EPJ C77 (201 7) 367 X X 12



Evidence for intrinsic charm?

N 01 L 7T T
= i = stat i
N LHCh i :
5 0.08 \/§ 13TV ] Stat@syst |
~— = = _
g - X 6 b i
. - + i I ]
0.04— g -
i NLO SM i
- e PDF4LHC15-No IC ¢ -
0-02__ m NNPDF 3.0-IC allowed -
- 4 CT144+LFQCD (z)ic = 1% i
PR R N T (N T T T T NN T TN AT A N S SR S S SN SR S N
) 25 3 35 1 1
arxiv:2109.08084 y(2)

Forward Z+charm from LHCDb

Table 1: Definition of the fiducial region.

5

The 12th International Workshop on Multi-Parton Interactions, Lisbon, 2021

y(Z)

Rj (%)

2.00-2.75
2.75-3.50
3.50-4.50

6.84 + 0.54 £ 0.51
4.05 £0.32 £ 0.31
4.80 £ 0.50 = 0.39

2.00-4.50

4.98 +0.25 1+ 0.35

RéE= o

J

Z bosons  pr(p) >20GeV, 2.0 < n(p) < 4.5,60 < m(ptp~) < 120 GeV
Jets 20 < pr(j) < 100GeV, 2.2 < n(j) < 4.2
Charm jets pr(c hadron) > 5GeV, AR(j, c hadron) < 0.5
Events AR(u,7) > 0.5

(Zc)/o(Z7)

« With the NLO analysis, suggestion of consistency with NO intrinsic charm at less forward

rapidities

» But greater than 30 excess observed over non-intrinsic charm contribution in the most

forward rapidity bin, consistent with Intrinsic charm

* Interesting to see the effect of these data with the global fits

M Sutton - The proton PDF including W+jet data at ATLAS

The 12th International Workshop on Multi-Parton Interactions, Lisbon, 2021 m prOdUCtion in the Very forward

' LHCb arxiv:2109.08084 §0'14

proton:

Previous measurements hampered by nuclear effects
Intrinsic charm only excluded for contributions above ~ 1%
Full Run 2 pp dataset

Z— Ul events + one jet with pt > 20 GeV

Charm jets identified using a displaced vertex tagger
Ri=o0(Zc)/o(Zj)

Investigate possibility of Intrinsic Charm in the proton

radiation (g — ccbar).

©
~—

/N

S

N

N——"

.

0.12

0.1
0.08
0.06
0.04
0.02

Central Region < = Forward Region
In| < 2.4 2.0 < n(p) < 4.5
pr(p) > 25GeV pr(p) > 20 GeV
pr(j) > 30 GeV 2.2 < n(j) <4.2
pr(j) > 20 GeV

—— IC allowed

—— LFQCD (z)1c=1%

0

0

| 2 3

> T T T T T T T ]
O [ E
O 120¢ ﬂ LHCb 1 her ATLAS or CMS
i - .
o 100 6 b~ ] ctor configuration
~ C 20 < pr(j) < 100GeV ]
% 80 - 2.0 < y(Z) < 4.5 B
+~ B 4
S 60 e Data —
= F — Fit ]
'g 40 B Charm —
e Bl Beauty .
O 20 Bl Light -
0 2 4 6 8 10
£ 1200 -
+
< ]
= 1000 -
= ]
= ;
O ]
600 -
400 -
200 =
0
2 3 4
Source Relative Uncertainty
c tagging 6—7%
DV-fit templates 3-4%
Jet reconstruction 1%
Jet pr scale & resolution 1%
Total 8%
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Heikki Mantysaari: The Electron lon Collider and

Gluon imaging using azimuthal correlations at EIC

M1 51~ /e_iA'b/ei2i¢fAD(r,b)/e_"‘s"zZQeKl(er)e’Kl(a’r)
b r z

Two sources of correlations between r (which knows about the electron in DIS) and A : : : :
( ) Azimuthal correlations in DVCS in DIS

@ Intrinsic: correlation between r and b in the dipole D(r, b)

o Related to elliptic gluon GPD Hatta, Yuan, Xiao, 1703.02085 < Full calculation at @2 = 0 including the photon flux f(y) in 2011.02464
o Kinematic: off-forward phase e~/0" with § = (z—2)A/2 In agreement with hatta, Yuan, Xiao, 1703.02085
e Different propagation axis, mixes polarizations JoeP—rerp , , ,
dtd ~ fTT(Y)[Mil,il + Mil,qcl] + fTT,ﬂip(Y)MO,il
Heikki Mantysaari (JYU) EIC and gluon imaging Oct 13, 2021 / MPI@ ¢eA

— fir(y) Mo £1[M=1 41 + M1 x1]cos(den)
+ 17 fip (V)M 1,41 M 11, 71c05(2¢en)

The cos(2¢.a) modulation in ep — evyp:
Access to r, b correlations in the dipole D

/ via M1 41

= elliptic gluon GPD / Wigner distribution

Figure: CLAS y is the inelasticity in DIS

Heikki Mantysaari (JYU) EIC and gluon imaging Oct 13, 2021 / MPIGLHC




Farid Salazar: Forward dijets at the EIC beyond

TMDs

Dijet production beyond TMDs

Computation in the CGC: Wilson Lines For more on CGC see Alex’s talk on

Dominguez, Marquet, Xiao, Yuan (2011)

Amplitude (modulo leptonic part):

J > i+ J -- 1

LO diagram for qq
production in the CGC EFT

Tuesday.

Dense gluon field A,; ~ 1/g needs resummation of
multiple gluon interactions

%

Acl Acl Acl Acl

Vii(x) = Pexp {ig/dx_Ajl’a(a:,x_)ta}

Dijet cross-section in the CGC will
contain dipoles and quadrupole:

MIZF= WIRZ(Q, 1y, 24) OL0 [1 = V(2 )VI(y,)]

XLO

perturbatively
computable

/d2mld2y_Le_Zk1L-ml e—zsz_-yJ_

L V@) Vi),

non-perturbative N,

NLC (Tr [V(2)VI(y )V (Y )V ()] )y
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Dijet production beyond TMDs

Q2 and P, dependence of genuine saturation R. Boussarie, H. Mantysaari,
FS, B. Schenke (2021)

At exactly back-to-back k; =~ 0O the ratio of CGC/TMD is sensitive to genuine twists

Yo+ Au— qg+q+X Yi+Au— q+q+X

N

—
o

Ng TMD/CGC

o
il )}
Y

2

3

@
0.5 (O@P/ 4 — 3P,\, (Ge\m o5
dN+A—eq+X 00
= Ng(P 142 p
d2P, d2k | dmdns 0( L,k‘J_) + ;’Uk,)\( L,kL) cos(k¢)
¢ = ¢kJ_ - ¢PJ_
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Matteo Rinaldi: Double parton scattering via photon-
proton interactions and the transverse proton structure

We consider the possibility offered by a DPS process involving a photon FLACTUATING ina
quark-antiquark pair interacting with a proton:

e(k -~
® s
In order to study the impact of the DPS contribution to a process initiated via photon-proton interactions
we evaluated the 4-JET photoproduction at HERA (S. Checkanov et al. (ZEUS), Nucl. Phys B792, 1(2008))
For this first investigation, we make use of the
POCKET FORMULA:
- f /ey, Q%)
R 4 1 ol T~/e\Y)
Y M dogps = 5 Z de dQ P (Q2) X
ab,cd eff
A 2] SPS*
o ) N J dxp, dX+, fa/p (Xp, )b/ (X, )65 (Xp, 5 X, )
Matteo Rinaldi «
~2j
< [ e fop )l ()00 0052 [
——
We could access ' p-PDF V-PDF (M. Gluck et al. PRD46, 1973 (1992))
i . (J. Pumplin et al. JHEP 07, 012 (2002) )
for the first time
the mean transverse Single Parton Scattering (SPS)
distance between partons in
the proton Matteo Rinaldi 32
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