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Ultra peripheral collisions (UPC)
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EM fields of a charged particle
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RHIC and LHC as Photon Colliders

: . Interactions mediated by
» Ultra Peripheral Collisions (UPC) can explore the EM interactions

a wide range of energies using almost real photons

.. Equivalent photon flux
k = yMy exp(z,y) |

Up to several TeV in yp \{/|

Up to ~ 700 GeV/nucleon in YA ‘e B
Up to ~ 150 GeV in yy using UPC PbPb, ( | —
~ 4 TeV in in yy using UPC pp g sl LM
« UPCs at the LHC probe the hadronic structure over ¢ ||| Y )Y, i
broad and unique Bjoren x region, yet the precision '''' = —=— U = ‘

not compatible to DIS machines like the EIC
X = My/ym, exp(z,y)

ET T °%
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The LHC as Photon Collider

powerful collider
not only for pp and
2 Pb-Pb collisions,

& but also for

¥ photon-photon and ;
\
X

.

UPC physics
at LHC
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The structure and dynamics of hadrons

What does the proton look like?

&
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Gluons matter

Many gluon emissions at low-x
Quarks and gluons dynamics described by QCD

Gluons carry color, thus self-gluon interactions
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Gluon saturation

At high energies, or for heavy nuclei at lower energies, gluon saturation is predicted

gluon gluon recombination
emission

el T

Dynamical equilibrium of
gluon saturation state reached

Non-linear QCD evolution
equations introduced, but
how is gluon saturation
triggered?

Can we determine
experimentally the
saturation scale (Qg)?

Is there a state of matter

formed by gluon saturated
matter with universal

properties?
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Evolution of the hadronic structure with Bjorken-x and Q>

[ & fggrggtm" e  Experimental observables
" needed to map out the
transition between the dilute

o - and saturation regimes
s |8 O - For nuclei, the saturation
|8 .‘ scale is enhanced by a A3
T factor
BFKL
®

@ o 1/3

DGLAP ® A

—> A\2 2
® ~ C —
‘ P ‘ (Qs ) QO T
log (Q?)
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Nuclear shadowing experimentally confirmed, but not fully understood

R — fZ/A - measured
Afi/p ™~ expected if no nuclear effects ° Experlmental Observat|0n
that parton distributions are
15 [~ . Fermi- || different for protons and
- - e nuclei
g -
Q I~ .
E 10 | « What's the mechanism
5 i responsible for shadowing?
z : How is gluon saturation
3 % related?
@ N shadowing
[a)
o} — T
02 « The knowledge of the initial
i | | state of nuclei also needed
107 102 10" ’ for understanding the QGP
- evolution
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Possible stages? Vadim Guzey

Hard Probes 2023

o 0 ® ®q
00y .
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%0101’ . Saturation Saturation Black disk
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Experimental program

Hadronic+UPC measurements

102 T IIIIIIII T IIIIIIW Mw I TTT \H[ T TTTTTT

« The Electron-lon Collider will be a e
dedicated QCD machine with the =
precision and control capabilities for C
studying gluon saturation and
shadowing in a systematic way like
never before.

T T T T 11
| N N T =

T
1

f)RHIC i
« The LHC explores the high energy ~ )

domain for both hadronic and i

photon-induced reactions [ A ~~_ 'QJQL) """"""""""""""""

/
IIIIlI

« FoCal at ALICE will explore a unique Bs?b)

IOW_X re |me reaChln X~ 10-6 Lol Ll Lol Lol Lol [ ERNT
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Vector meson (VM) photoproduction in UPCs

+
W?yp = 2E,M;,/ye™

Pb Pb

Vector meson

P X
« Asin DIS, several reactions are

possible in UPCs:

-Exclusive photoproduction
-Semi-exclusive photoproduction
-Inclusive photoproduction

By studying various VMs, it is
possible to study the Q2
dependence

In the dipole approach, the light
VMs (¢, p°) are more sensitive

to saturation because of the larger
dipole, but pQCD methods not
applicable
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THE ALICE DETECTOR

®

. ITS SPD (Pixel)
. ITS SDD (Drift)
. ITS SSD (Strip)
. VOand TO

. FMD
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ITS

FMD, TO, VO
TPC

TRD

TOF

HMPID
EMCal

DCal

PHOS, CPV
10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet
16, PMD

17. AD

18.zZDC

19. ACORDE

CoNoprLOOE
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First exclusive J/y measurements by ALICE using Run 1 (2013)

b)

o(y+p — JAy +p) (n

10°

107

10

Phys. Rev. Lett. 113 (2014) 23, 232504

T T 1 171

T

¢

@)

ALICE
ALICE
H1

Po.p
Power law fit to ALICE data

JMRT LO

JMRT NLO

b-Sat (eikonalized)

b-Sat (1-Pomeron)
STARLIGHT parameterization

10°
W, (GeV)

* No change with
respect to HERA
power-law growth
observed at low
energies up to
700 GeV

« UPC pPb collisions
have no ambiguity on
the photon energy

ng = 2E,M;/ye™
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Coherent J/y in UPC Pb-Pb Eur. Phys. J. C 81 (2021) 712

. _ o T ALICE Pb+Pb — Pb+Pb+J/yp |5y =5.02 TeV
« Confirmation of nuclear E T
; ; - [ ALICE coherent J/y
ShadOW|ng WIth Run 2 © 12_ - - = - Impulse approximation
B L - STARLIGHT
data © | —— EPS09LO (GKZ)
10— --- LTA (GK2) e mmm -
- -- IMBG (GM) ' -
« No model can describe of — gori L9
. g - ---- GG-HS (CCK)
the rapidity L a moom
dependence 6l
2 +y al-
W2 = 2E,M; e :
Pl Ry o
Mid-rapidity x ~10-3 T
0_ I ! I ! I ! I ! I !
Forward rapidity 95% at x ~ 1072 —4 -3 -2 -1 0 1

5% at x ~ 107>
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Nuclear suppression factor for UPC J/y: Comparing yPb to yp
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An experimental definition, which can be
linked to PDFs at LO

SPb($> _ UWA—>J/T/)A(W7P) — Ka/N ,’I:gA(.’E,,U,2)
UiﬁaJ/wA(va) Azgn (z, 1?)

Run 1 data from ALICE was the
first at indicating nuclear gluon
shadowing at x ~ 10-3

Large scale NLO uncertainties
should cancel in the Spy(x) ratio

ALICE results at y=0 have no
ambiguity on the photon energy
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Two-fold ambiguity on the photon direction in symmetric systems

W2 = 2B, My e

Symmetric systems (pp, A-A) suffer from the two-fold ambiguity on the
photon direction

do_ Positive rapidity Negative rapidity

dy n(+y)o(yp, +y) + n(—y)o(yp, —y)

Analyses of UPC asymmetric systems (p-Pb) provide a model independent way
to study the energy dependence of o(yp)

Daniel Tapia Takaki June 21, 2024



Impact parameter flux profile

Broz, Contreras and DTT, CPC 235 (2020) 107181
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Neutron-dependence of coherent J/y in UPC Pb-Pb

The photon flux (n) depends on the impact parameter

Decomposed in terms of neutron configurations emitted in the forward region
do  do(On0n) . do(0nXn) =~ do(XnXn)
dy dy | dy | dy

Solving the linear equations resolves the two-fold ambiguity for VMs aty # 0

Positive rapidity Negative rapidity

do

dy n(+y)o(vp, +y) + n(—y)o(yp, —y)

Guzey, Strikman, Zhalov, EPJC 74 (2014) 7, 2942
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Energy dependence of coherent J/y in yPb — ALICE Run 1 and Run 2 data

Confirmed Run 1 results.
At low x, both shadowing
and saturation models
describe the data

Energy dependence
across the whole range
not described by models

In a single experiment
exploring (20,800) GeV
in W,p, and x from 1072
to 10-°

JHEP10(2023) 119
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Nuclear suppression factor — ALICE Run 1 and Run 2 data

JHEP10(2023)119 ,

Bjorken-x
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At low x, both shadowing
and saturation models
describe the data

Confirmation that
peripheral hadronic events
can be used to

extract the energy
dependence. Already
explored down to x = 4.4
x107° using Run 1 data

With the neutron-
dependent analysis using
Run 2 data, down to x =
1.1x107°%, Run 2
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Energy dependence of coherent J/y in yPb
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Both gluon saturation
and shadowing
describe the data at
high energies

At low energies the
data cannot be
described by these
models
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Transverse profile of the target

UPCs can probe the
transverse profile of
the target!

[ 9

Appearance and

location of diffractive

dips can be
signatures of gluon

/ saturation
1
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Transverse profile of the target

V. Goncalves, et al.

Phys. Lett. B791 (2019) 299-304 Signature of gluon saturation
ok ?;_13 Tev Pb+p—>Pb »@b Study of po is very promising
| ot since diffractive dips
10 : ! expected at lower t values

do/dYdt [ub/GeV’]
(—)

=71 r I = T &= I * T ' 1@ B
2! -! 10°F Pb+p—)Pb+|]/g+p_:
1071 s . — IP-Sa .
! ! L TN N \ - sésas HOGC
4f | S5 \ ey o wF @ Tas.. 00 v bCGC Linear
10 | - \ / *) ﬁ )
1 I - N BT | B o (i O &
0 0.5 1 1.5 2 | 2.5 3 35 4 8  of
1 [GeV~] = 10
ol
2 F
Location of the Diffractive dips: 2 10°F s
Different for IP-Sat and bCGC y  s=816TeV
4f Y=0
10
1 | " Il " 1 L 1 " "
. 'Em_ergy EopoRdSNcalDthe . 0 05 1 15 2 25 3 35 4
t-distribution: onset of gluon saturation i [GeV?)]
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t-dependence measurement of UPC p?

V. Goncalves, et al.
Phys. Lett. B791 (2019) 299-304

36 Gev

——— [P-Sat .
- == bCGC 3
----- bCGC Linear
CMS

2
10

=S
=
-

|
(8]
T

do/dt [ub/GeV’]
=)
I

—
=3
A
T

176 Gev

107 T T v T v T
— [P-Sat
——— bCGC

100 ----- bCGC Linear

CMS

do/dt [ub/GeV~]
=)

W = 35.6 GeV 10 |

; | s geREe, J W=176GeV |l

= Y+p—>p+tp "jl : E Y+ p—> p+p !
6L \ ] ’ ] p ) L= 1 i

109 0.4 0.8 1.2 1.6 2 8 . 1 . i i N AR,
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t-dependence measurement of UPC J/vy

do p,/dlt] (mb c? GeV?)

Model / Data

10 ALICE Pb+Pb — Pb+Pb+J/y \(S_NN =5.02 TeV —
= ]
Y ALICE coherent J/y, |y|<0.8 n
N |
5 \i\.\ + Experimental uncorrelated syst. + stat.

i Sy Experimental correlated syst. |
A \“\-\\ UPC to yPb model uncertainty
- DAF\I\—1 —
N \'\.
\ \.\ —
u O
NN
g
AN \’\_
AN N,

- NN —
1 N ]
L NN |
B NN 7]
- — STARIight (Pb form factor) h N ".\_ |
= --- LTA (nuclear shadowing) \\ N .

- — - b-BK (gluon saturation) \{ ==

\ \
B NS _
N
\ N
, . . , ! . i\ I
ol ® o STARIight/Data_|
. o LTA/Data
1.5 o o 0
a o v b-BK/Data
1 & =2 o fe——
0 0.002 0.004 0.006 0.008 0.01 0.012

t| (GeV? c?)
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Dissociative/incoherent J/y in yp

J. Cepilia, J.G. Contreras and DTT

H. Mantysaari and B. Schenke, Phys. Lett. B 766 (2017) 186-191

Phys. Lett. B772 (2017) 832

Pb+ Pb — J/¥ + Pb+Pb, /s = 5.02TeV,y = 0 Event-by-event fluctuations
10 , . ‘ , , .
—— Geometric and Q; fluctuations in the nucleons
- == No subnucleon fluctuations 1t 1 1 1
N
3 ol | 10.8
2 -1 | ’
5 100 ‘‘‘‘‘ : : : 706
= s ! —
S 10.4
-1 — |
10 E o |
= 0.2
10721 , . , , , J =]+ ]
00 01 02 03 04 05 06 07 , , , . . ‘
|t] [GeV?] -1 0 1 -1 0 1 0.0
f f
In the Good-Walker approach, e i
T ' d — J/YY R ~1 |2 o\ 2
sensmv.e to subnucleonic | o(yp = /YY) _ R <<‘A(x7Q2’A)‘ >_ ‘<A(“"”Q2’A)>‘ )
fluctuations of the gluon density dt 167
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Mantysaari and Schenk, PRD 94, 034042 (2016)

S. Klein arXiv:2301.014018



t-dependence of coherent and incoherent J/ywv in UPC PbPb

First measurement of the |t|]-dependence of incoherent J/y photonuclear production

https://arxiv.org/abs/2305.06169

Probing for gluonic "hot spots” in Pb
using UPCs for the first time!

L ALICE, Pb—Pb UPC {5, = 5.02 TeV
©
15} ALICE incoherent Jiy, ly| < 0.8 < 10g —
o) —+— Uncorrelated stat. + syst. > - ALlCE’ Pb—Pb UPC VSNN =5.02 TeV
£ N . Correlated syst. ) [~ Swee )
— = NG O] i < J/v photoproduction, |y| < 0.8
§ 1072 },‘\\ R N o) L \“\\,\ ¢ Coherent: PLB 817 (2021) 136280
2 C N B T 3 See e GSZ-LTA
= - . QR ~. N
_8 L ,.’. ¥ ) ~~~~ E 1 ? \\‘\ —_— b_BK
B %, N e % ____________ o r \\‘ ¢ Incoherent: arXiv:2305.06169
L N x“‘” '\‘"‘-\«_\ﬂ__\“\ﬁ 2 C _“?_ --- MS-hs
L % ~N DATENN . bP- L \" ———— MS-p
. ~N S, T, S \
. \\~~ . L Y —— MSS-l
| -o- Mshs Sy, 1 Moo MSS
—me MSp N e, 107 Y —- GSZeldiss
1073 —— MsSHi ., T~ e a TR GSZ-el
L --4-- MSS ‘0“». ~ N C
[ —e - GSZ-el+diss S, K
L -.e- GSZel -
g 20 | [ < I LY
g )=
o 1.5k B 5 -
% 1.0 35 ----- §======== i = LR LELELELELE
© 0518 ¢ ¢ ° [
§ 0 0 L L L 1 L L 1 | L | L [ ] | L 1 L L
) 0.2 0.4 0.6 0.8 1.0 1.2
lt| (GeV?)
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https://arxiv.org/abs/2305.06169

t-dependence of incoherent J/wv in UPC PbPb

Cross section

>

Editors' Suggestion

First Measurement of the |t| Dependence of Incoherent J/i
Photonuclear Production

S. Acharya et al. (ALICE Collaboration)
Phys. Rev. Lett. 132, 162302 (2024) — Published 19 April 2024

The first experimental measurement of the incoherent

cross section

photonuclear production of J/¢ in ultraperipheral heavy-ion
collisions is better explained by the presence of subnuclear

quantum fluctuations of the gluon field.
Show Abstract +

Mandelstam Iti

Mandelstam il
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A femtometer-scale double-slit experiment with ALICE

ALICE Pb-Pb UPC sy = 5.02 TeV, Pb + Pb — Pb + Pb + p°

--
£

C  Median b~ 49 fm 1.4 Median b ~22.5 fm 1.4F | Median b ~ 18 fm

¢+ ALICE data
— Fit curve
=== No interference

Normalized p° yield
o L) (%)
T £ T

Py

cos(29)
modulation




ALICE in Run 3: A major upgrade

50 times increase in the readout
rate

« 3 to 6x improvement in pointing
resolution

« Secondary vertexing for forward
muons

Daniel Tapia Takaki June 21, 2024



ALICE in Run 3: Trigger-less mode

ALICE
Run 3 Pb-Pb
= 5.36 TeV

2 msec time frame of Pb-Pb collisions at a 50 kHz
interaction rate in the TPC

Daniel Tapia Takaki June 21, 2024



ALICE timeline

2022-2025 2029-2032 2035-2038 2040-2041

. X X D

ALICE 2 Phasellb Upg ALICE 3

ECAL
RICH

Absorber
Magnet

Muon chambers
FCT

Cylindrical
Structural IShell

e
g

Half Barrels

<
o
Q}‘
® TOF
Tracker

Vertex detector

FoCal and ITS3 ALICE3
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ALICE gets the green light for new

subdetectors

CERN'’s dedicated heavy-ion physics experiment, ALICE, is upgrading its Inner Tracking
System and adding a forward calorimeter for the next phase of the LHC upgrade

25APRIL,2024 | ByALICE collaboration

Daniel Tapia Takaki June 21, 2024



The FoCal experiment at ALICE

ALICE

Compensator s
Magnet |

FoCal-E
f FoCal-H

1L
Lm
l

| Part of the ALICE upgrade for Run 4 (starting from 2029)
[
4‘ | Positioned 7 m from IP2 (A-side)

K | I / | covering 3.4<n <5.8




The FoCal detector at ALICE

ALICE

FoCal-E
. 20 Layers (LG + HG Si detectors + W absorbers). Tot ( ~ 20 X0)

[ Dimensions ~ 90cm x 98cm x 20cm
Designed for:
measurement of direct photons
Measurement of high pt neutral pions (Pb-Pb vs p-p)
Granularity optimized to enable photons separation (~ 5mm distance)

FoCal-H
Transversally segmented calorimeter Tot thickness ~ 6 Ahad
located behind FoCal-E (reduce shower blow-up)
Designed for:

Studying the dynamics of hadronic matter with photons and jets (isolation
capabilities (single hadron res ~ 20-25%) )

FoCal-E

Daniel Tapia Takaki June 21, 2024



The FoCal-E detector desig

lcm

LG cells

absorber

Transverse segmentation

HG cells

TT11

TTTTT

1HGcell

Longitudinal segmentation

LG layer

HG layer

Daniel Tapia Takaki

PAD layer Cold plate

FP-4020 B
FP-4003 3kg

PAD segment
e 1 okg

Pixel layer
0 3kg

PAD&Pixel segment

FP-4029 B

PAD layer
e 3g

3x

PAD segment
e q2kg

PAD only segment

FP-4029 B

June 21, 2024

e T g

FoCal-E Module

22x
(2 shorter)

FoCal-E 1 650kg




FoCal prototypes

ALICE

2014-2016 2018-2021 2019-2022

© 140 © .
P . \

2010-2015

.

- " . ! oo IRER e . . SPS, oo e Fereigiés rom20s350 Ge
OBNL / Japan prototype: Mini-FoCal (PADs only) MIMOSA pixel tower (EPICAL) ALPIDE pixel tower (EPICAL-2) fgCal-E and H prototypes
NIM A 988 (2021) 164796 in beam at P2 JINST 13 (2018) P01014 NIM A1045 (2023) 167539 @ final sensors and chips
arXiv:2209.02511 close-to-final readout

Ingian prototypes:

.NIMA76412014!24
JINST 15 (2020) 03

P03015
pCal-E
18 G Layers (Si Pads)
% 9x8 array F‘>CaI-H
1cm2 resolution 6.5cmx ‘?‘"5_le X 1?0 cm

Current state c.)f the 2 :|G Layers (Si Pixels) BCF12 scmtlllatm.g fiber
TB prototypes: . L5 and L10 49 (central), 25 (sides)

6 OB ITS HICs, 2 1B .SiPMs

~ 30 um2 res 2/3 CAEN DT5202 boards

20 Tungsten layers (~20 Xo)

\_



https://arxiv.org/abs/1912.11115
https://arxiv.org/abs/1407.5724
https://arxiv.org/abs/1911.00743
https://arxiv.org/abs/1911.00743
https://arxiv.org/abs/1708.05164
https://arxiv.org/abs/2207.01815
https://arxiv.org/abs/2209.02511

Projections for exclusive J/y off protons

Power-law behavior (STARIight)
UPC p-Pb |s,, = 8.16 TeV, 150 nb

¢ STARlight projection (no saturation) FoCal
= ALICE p-Pb Acceptance

Models / fit to data
N wW

-
Sa
S -~
~

RN W s
XA IR

0.8 __ STARIight
NLO BFKL SO
0.7 CGC (IP-Sat, b-CGC) i
-- CCT 8%
0.6 Power-law fit to ALICE data R I
Il Power-law fit to ALICE data + STARIight ;irojection
0.5 L L L L L L L L Il
102 2x10? 10° 2x10°

W,, [GeV]
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Projections for exclusive y(2S) and J/y cross section ratio in yp
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I\ I\< NetworkofNetworks
InterAmerlcan Program goals

(1) Develop strategic partnerships across the various physics research networks in the
Americas to tackle QCD challenges;

(2) Identify the needs, strengths and synergies of network partners for developing large
scale science projects in the US;

(3) Design activities for researchers in the U.S., Canada, and Latin America that will
facilitate leveraging complementary resources for QCD research, and

(4) Enhance the training of the next generation of researchers in a novel set of skills
that include international multi-team experience.



Network of Networks
Inter American

Research areas related to QCD

Accelerator technologies

Theory

High performance computing

Particle detectors, instrumentation and electronics

Real-time event selection

Software development, and development of Monte Carlo simulation
Al and QIS tools

Kick-off meeting at CFNS on Dec 16, 2021
0 participants
https://indico.bnl.gov/event/1356{



https://indico.bnl.gov/event/13562/

Network of Networks
Inter American

List of invited networks
We are an open network: future networks can also
participate
Electron-lon Collider User Group
Jefferson Lab Users Association
RHIC and AGS User's Group
US LHC Users Association
Association of Latin American Nuclear Physics and Applications (ALAFNA),
Southeastern Universities Research Association (SURA)
Latin American Association for High Energy, Cosmology and AstroParticle
Physics
Nuclear Physics and Applications (INCT-FNA)
Rede Nacional de Fisica de Altas Energias (RENAFAE)
Mexican Particle Accelerator Community (CMAP)

EIC-Canada Collaboration
California EIC Consortium



http://www.google.com/url?q=http%3A%2F%2Fwww.eicug.org%2F&sa=D&sntz=1&usg=AFQjCNGlFFSeniKz4DEAVy4I6PiMKxf3Dw
https://www.google.com/url?q=https%3A%2F%2Fwiki.jlab.org%2Fcugwiki%2Findex.php%2FMain_Page&sa=D&sntz=1&usg=AFQjCNEGD4mLXMUoKIhpa04DPZVm4wWaEg
http://www.google.com/url?q=http%3A%2F%2Fwww.rhicuec.org%2F&sa=D&sntz=1&usg=AFQjCNGSj6VMeHfGNpvJMvz4UE6orw0lOQ
https://www.google.com/url?q=https%3A%2F%2Fwww.uslua.org&sa=D&sntz=1&usg=AFQjCNFZ8eIFpifRwGXGGTVActDTMgrq2w
https://www.google.com/url?q=https%3A%2F%2Fwww.alafna.net%2F&sa=D&sntz=1&usg=AFQjCNFLJP5TkgT3yVGkyCenccvbQVw8yA
https://www.google.com/url?q=https%3A%2F%2Fsura.org%2F&sa=D&sntz=1&usg=AFQjCNGUPg4VCU2qLyG-C90uOuRpfGcM0A
https://www.google.com/url?q=https%3A%2F%2Finct-fna.if.uff.br%2F&sa=D&sntz=1&usg=AFQjCNG9_3mNmiGkRY2K-ah0mPaZK4LWyQ
https://www.google.com/url?q=https%3A%2F%2Fwww.cmapweb.org&sa=D&sntz=1&usg=AFQjCNETi2SUiNSgzh8_xf4klVYEgE6B5Q
https://www.google.com/url?q=https%3A%2F%2Feic-canada.org%2F&sa=D&sntz=1&usg=AFQjCNHwvuzi4MTy-9tUnT6KQtCcmGZfrw
https://www.google.com/url?q=https%3A%2F%2Fuceic.physics.ucla.edu%2Findex.html&sa=D&sntz=1&usg=AFQjCNEuvzsTj5sCiMDW4D4orXtFsZmpmA

Network of Networks
i QO List of invited network partners
We are an open network: future networks can also
participate

e Center for Frontiers in Nuclear Physics (CENS) at Stony Brook University &
Brookhaven National Laboratory

e The Electron-lon Collider Center at Jefferson Lab

e Center for Accelerator Science at Old Dominion University

The ICTP South American Institute for Fundamental Research (ICTP-

SAIFR)

Canadian Institute of Nuclear Physics

TRIUMF. Canada's Particle Accelerator Center

The Institute of Nuclear Theory

Center for Nuclear Femtography



https://www.google.com/url?q=https%3A%2F%2Fwww.stonybrook.edu%2Fcfns%2F&sa=D&sntz=1&usg=AFQjCNFPu_xIsGf2Z3GGDiduLnVEnweThA
https://www.google.com/url?q=https%3A%2F%2Fwww.eiccenter.org%2F&sa=D&sntz=1&usg=AFQjCNHAxsfqa1fb3wY7p3JZnSGMMWxUKw
https://www.google.com/url?q=https%3A%2F%2Fwww.odu.edu%2Fsci%2Fresearch%2Fcas&sa=D&sntz=1&usg=AFQjCNEtkxHKy209CX4FxBIcE85mW_XotQ
https://www.google.com/url?q=https%3A%2F%2Fwww.ictp-saifr.org%2F&sa=D&sntz=1&usg=AFQjCNHMVlgcoFJt7SdX_nDBTlkNo32l_w
https://www.google.com/url?q=https%3A%2F%2Fwww.ictp-saifr.org%2F&sa=D&sntz=1&usg=AFQjCNHMVlgcoFJt7SdX_nDBTlkNo32l_w
https://www.google.com/url?q=https%3A%2F%2Fcinp.ca%2F&sa=D&sntz=1&usg=AFQjCNFop3s0aUNggOOaon2Suo1Pj8KORw
https://www.google.com/url?q=https%3A%2F%2Fwww.triumf.ca%2F&sa=D&sntz=1&usg=AFQjCNFQkPQl9UUE7mi99izc9v3UxoHDZQ
https://www.google.com/url?q=https%3A%2F%2Fsites.google.com%2Fuw.edu%2Fint%2Fhome&sa=D&sntz=1&usg=AFQjCNEak5FVc4tfY0ZxfjkdWHM7Kw_Q1A
https://www.google.com/url?q=https%3A%2F%2Fwww.femtocenter.org%2F&sa=D&sntz=1&usg=AFQjCNE05_qtL3siRazfO1sq5pfbQrtvMg

Network of Networks
® Community-led program

Some examples of activities of interest
Support to organize workshop, conference, summer schools

Support for research visits
Mobility
o US person - to Canada or Latin America
o Canadian or Latin American person - to US

Support White Papers or community-led documents preparations
Young scientists-led events

Projects that promote development of early-career researchers
Activities that promote better communication channels



Network of Networks
QC Examples of supported proposals

related to EIC so far - Full list will be published soon
e Accelerators:

o EIC acceleration exchange visits between Mexican and TRIUMF at BNL and JLab

e Experimental:
o Research visit of student from Chile and Mexico in the US (both ways)
e Theory

o Research visits of US-Mexican students (both ways)
o Research visits of Brazilian students in Tennessee, lllinois and Texas



N@ Open for initiatives —
Go to http://www.iann-qgcd.orqg

e For this call, IANN-QCD is interested in supporting the following types of
activities:
Activity 1: Exchange visit programs
Activity 2: Early-stage research projects
Activity 3: Participation or organization of scientific meetings
Activity 4: Strategic partnerships

We also welcome any inquires


http://www.iann-qcd.org/

Network of Networks

Inter American

https://indico.ku.edu/event/416/

|.LANN QCD Summit 2024: Empowering New Talents and Building Global

Networks

Jun 13-14, 2024
Washington DC

America/New_York timezone

Overview

Timetable
Contribution List
Registration
Organizing committee

Code of Conduct

The I, ANN QCD Summit 2024: "The Future of QCD: Empowering New Talents and
Building Global Networks" took place at the Hall of States in Washington, D.C. June 13
and 14.

The summit brought together key figures from government and diplomacy, network
representatives, experts, scientists and early career researchers to discuss how
research partnerships in strong interaction physics across the Americas can be
accelerated, within the wider international community.



Network of Networks
Inter American u
EQ Useful links

Please help us advertising this program and get engaged !

Website:
https://lwww.iann-qcd.orqg

Join the IANN-QCD Mailing list
https:/lwww.iann-qcd.org/mailing-list



https://www.iann-qcd.org/
https://www.iann-qcd.org/mailing-list

Thanks!



The amplitude in the dipole picture

A2=-t Dipole size Quark energy fraction Impact parameter
d7

db e—z(b (1— z)T)Adadlp
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Photon-dipole wave function
AAor meson
0
i (p°5 Iy, p(28), ...) v
w ¥ ; Dipole-Target cross section
— |Vector meson wave function pQCD physics gets here!
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J. G. Contreras, Low x and forward physics, DIS2019 12



