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Outline

ATLAS Phase-I|

upgrades

Synergies between the
ATLAS Hl program & the EIC
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-010/

Outline
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-010/

HL-LHC

LHC: untilmid 2026

Point 5 - CMS
(Cessy FR)

E HiLI\ M , i FR)

e == Pb+Pbrunsin2023and2024. Very successful
_ . WY A light-ionrunin2025!
¢ More Pb+Pb to come this year, next year still TBD
; wo

HL-LHC: starting 2030+ +

. Point 2 - ALICE (ENTa FR)

4 a7 & Will be the only high-energy p+A/A+A collider after

RHIC shutdown and transition to the EIC.

_ Point 1- ATLAS

Hl program officially in the schedule for Run 4

Surface & Underground works

» Main worksites

Discussion about Hlin Run 5 and beyond to ramp up
soon
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ATLAS @ the LHC

barrel New Small Wheel (NSW)

barrel toroid magnet
muon chambers muon chambers &

= . Point 4
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‘ , Point 5 - CMS S endcap
J (Cessy FR) | el muon chambers

— inner detectors

Point 6
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rozet FR) 721V a7 b

(C = ) /-s' Point 3.3 varsonnex \ SR c"l
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endcap toroid

& \‘ <’ 9 | | \ : endcap calorimeters
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barrel electromagnetic calorimeter

(Ornex FR.}:\ solenoid magnet

"ﬁ;; Point 2 - ALICE

i ‘ A -
Y .- - ¥
N = J
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barrel hadronic calorimeter

ATLAS

EXPERIMENT

Point 8 - LHC-b

"
_____
.....

ATk Wi Hermetic detector
NS o A\ S A acceptance: N=2.5~09.4°

R o w e
. o o
- - A e
-\

Point 1- ATLAS
(Meyrin CH)

Underground works ‘ n ‘ < 2 ' 5

Surface & Underground works

S = Calorimeter acceptance:
In| <4.9

High-performance multi-purpose detector. can detect with high efficiency both p+p and
heayv-ion collisions

Beam direction
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A brief reminder: ATLAS HI program goals

Time | =0 7 ~1fm/c~10235

I——

7 ~10 fm/c ~10-22S r>10cm/c~10Ms

= SN N “
NN \
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Ve \\\\ \\ {
S \\\ ‘\\\i‘/
A\

N
N

MADAI collaboration

Collision evolution sketch from

Initial Parton QGP o dronkzation Particle
state Scatterings formation & detection
hydrodynamic
expansion

Our main goalis to understand the properties of the QGP at
differentlength scales
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A brief reminder: ATLAS HI program goals

Time | =0 7 ~1fm/c~10235

—

7 ~10 fm/c ~10-22S r>10cm/c~10Ms

Collision evolution sketch from
MADAI collaboration

Initial Parton QGP o dronkzation Particle
state Scatterings formation & detection
hydrodynamic
expansion

Our main goalis to understand the properties of the QGP at
differentlength scales

=»This requires a detailed understanding each stage of the collision

Riccardo Longo [
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EIC physics pillars...

NAS report on EIC (2018) R.Ent - Monday
Origin of Orlg‘ln of
nucleon spin nhucieon
e- mass

Passage of color Multi-dimensional

charae through . iImaging of the ngcleon in K
CO % nucle a? >W %5& momentum and impact

matter parameter space arXiv:2303.02579

Nuclear modification Searchfor
of parton distribution (g saturation
functions ’ onset

Riccardo Longo 23 September 2025


https://arxiv.org/abs/2303.02579
https://doi.org/10.17226/25171
https://indico.ifj.edu.pl/event/1417/contributions/5461/

... aid synergies with the ATLAS HI program

NAS report on EIC (2018)

f il ___: = fa'f%?{_ Se izt

et L IR B

Passage of color
charge through cold , | Study of
huclear matter & ) TAmESE, | ey collectivityin
color fluctuations 4 4 small system
(and/or GPD)
Nucle_ar Search for
modification of .
e it s saturation
parton distribution onset
functions
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https://doi.org/10.17226/25171

ATLAS synergies with EIC: this talk

| will be highlighting a few selected ideas using only
hadronic probes at ATLAS.
For EM-probes, see talk by K.Maj!

Passage of color

charge through cold
nuclear matter & | aspEE | smeve
color fluctuations
(and/or GPD)
Search for
saturation

onset
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https://indico.ifj.edu.pl/event/1417/contributions/5440/

Outline

ATLAS Phase-lI
upgrades
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-010/

ATLAS: upgrade overview

Several Upgrades to get ATLAS ready for the HL era! ATLAS-PHOTO-2022-055

New and upgraded forward
and luminosity detectors (LUCID3, PRL, HL-ZDC)

Trigger & DAQ upgrades

New muon
chambers &
electronics
| 4 New High
. s Granularity
\ % Timing Detector
- — (HGTD)

electronics
upgrade

s
Calorimeter ' \

— K

New all silicon Inner Tracker (ITk)

ATLAS

EXPERIMENT
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https://cds.cern.ch/record/2837191

ATLAS Phase-Il upgrades: ITK & TDAQ

ATLAS ITK
upgrade
setup
(overlaid w/
ePIC tracker)

I

I I I I | ] 1 I I I

= REEENEEREINFERRCRRENRERL i
E 1400-ATLAS Simulation Preliminary =
oy ~ ITk Layout: 23-00-03 .
1200— n=1.0 ATL-PHYS-PUB-2021-024 |
1000 jeme—— -

- n=20 -
——dtpA A T R 0 o — Y
200::7-«"—\\\\_\_)/"( L B B | - | I —T 1 .

—e TV LT i n=4.0 -
LTI L= TR 1 -
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Sketch courtesy of P.Steinberg

R

Rates Phase | Phase
Trigger input 40 MHz
LO/L1trigger 100 kHz 1 MHz

Event Farm TkHz 10 kHz

New extended tracking coverage (In| < 4)
and trigger capabilities will furtherboost
ATLAS capabilities inreconstructing and
analyzing Hl events!

Riccardo Longo
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https://cds.cern.ch/record/2776651

ATLAS Phase-Il upgrades: LUCID 3

LUCID in Run 2 achieved aremarkable 0.8% precision (Eur. Phys. J. C83(2023) 982)

Precise determination of the luminosity is a key for HEP precision but also for Hl analyses (to
reduce normalization uncertainties in Raa/pa, Or in Cross-section measurements)

= he goalisto do equal or betterin Run 4, with way more challenging conditions

*Pile-up increases, large radiation dose/year impacting detectoraging, demand of linearity over
alarge luminosity range between vdM and physics production

Any detectorusedin Run-2/3 (including LUCID) not able to ensure the needed precision in HL-LHC
= Upgrade of LUCID-2to LUCID-3 forthe HL-LHC era + HGTD + Pixel Ring for Luminosity

= Different LUCID-3 prototypesinstalledin ATLAS during Run 3

FIBER §%
DETECTOR

FORWARD MUON
SHIELDING

,,«;;;4—";‘ - =i ‘:”7:‘4 /

CI

L

LU

Riccardo Longo 23 September 2025


https://doi.org/10.1140/epjc/s10052-023-11747-w

ATLAS Phase-Il upgrades: HL-ZDC

¢ /ero Degree Calorimeters
(ZDCs) are essential to take

advantage of the full potential Q4 D2 TAN mo 03z 0 = @oze o TAN D2 Qs
of H gol\isiong(see talk by wom  SATLAS o
K.Maj for multiple examples) —s-
¢ Startlng frOm Run 3, ATI_AS é 500__] I A']l'[_As Preliminary E g 0.4 é:lr'lc.)AaSr]dP:\le;iinl\ilr;ary _
ZDCs areusedalsoin § O Lo P 104 aoaa 10045 - SO0 R 536 Tev, 2025
luminosity measurementforHl % . e 206 A AND.G Clnidon - =
: ——e—— ZDC_A Single Side ] 0.2l J 3
= High-performance ZDCs : — 00n=002
are needed at the HL-LHC 100 E : — Nertlen=02
to continue capitalizing on ot ) SRS S N S
the unique ion datasets E oo [Nl B N} = Elo / 2.68 TeV
delivered by the machine Heavy lons - 2024 Lightlons - 2025

ATLAS ZDC in Run 3: arXiv:2509.05948

Riccardo Longo 15 23 September 2025


https://indico.ifj.edu.pl/event/1417/contributions/5440/
https://indico.ifj.edu.pl/event/1417/contributions/5440/
https://indico.ifj.edu.pl/event/1417/contributions/5440/
https://indico.ifj.edu.pl/event/1417/contributions/5440/
https://arxiv.org/abs/2509.05948

HL-ZDC: challenges

¢ Reduced space: new beam optics and new absorber (TAXN - see PRAB 25,053001)

Run 4 zDC slot

/ .y emmnzs 0 Slot for Forward detectors (ZDC,

BRAN
— = | BRAN) narrowed to 5 cm (currently 10
assembly \ Bakeout
Survey bracket b ot N R C m)
| A \ X T .
- v/
= : {\<<g ? * Brand-new detectors needto be
gi\/zzflx:\\s built
I acks \\‘ N
s . \\\i é\”\\\ NE
| ’/ // 10000
e 72 //// /////?
Lateral shield 1100 | |
current Z0C slot 1" llllllllll J—

¢ Radiationlevels onthe ZDC willincrease with the HL
upgrade of the accelerator

[krad for 1 nb-1 integrated luminosity]

¢ CERN FLUKA group provides detailed simulations of
the radiation environmentin the TA(X)N region oo

=» For Run4 HIl program (Pb+Pb, p+Pb, low u p+p)
expected ~4.5 MGy in total

Riccardo Longo 23 September 2025


https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.25.053001
https://fluka.cern/

HL-ZDC: challenges...

LSS 1 (optics v1.3 - vertical crossing) | TAXN-D2 area @ 40 cm distance | LS4 - Ultimate conditions

1800 : —

| ¢ Also, ~5x morein activation of the

1500} TAXN ' ' '
Exposure for personnel after absorber at the time of installation!
1 week of Technical Stop | =»Need a easy-to-connect detector
. ~800 pSv/h | after craning into TAXN to reduce

exposure for personnel

10000

Ambient dose equivalent rate [uSv/h]

?15 120 125 130 135 140 145 150 155 160 165 170
1000

Distance from IP [m]

100

¢ Radiationlevels onthe ZDC willincrease with the HL
upgrade of the accelerator

[krad for 1 nb-1 integrated luminosity]

¢ CERN FLUKA group provides detailed simulations of
the radiation environment in the TA(X)N region
=» For Run4 HIl program (Pb+Pb, p+Pb, low u p+p)
expected ~4.5 MGy in total

Riccardo Longo 23 September 2025


https://fluka.cern/

HL-ZDC: ... and opportunities

Also, an opportunity to expand the
physics capabilities of the ZDC:;

=» Implementation of a Reaction Plane
Detector (RPD) to measure correlated
deflection of forward neutronsin the
direction of the reaction plane

Enables direct accessto v, "directed
flow”, through correlations with particles
detectedinthe central region

Sensitive to the EM fields in the initial
stages of the collisions

ATLAS has implemented a Run 4-like

version of the RPD already in Run 3 - to test o

iInview of Run 4 (see arXiv:2509.05948)

Riccardo Longo

Beam
Separation
Dipole

o i @ Spectators
b o Ooo ‘%‘ QGP
e,

RPD
n <-93 Spectators

RPD

Beam n »>9%3

Separation
Dipole

/" arXiv:2304.03430
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https://arxiv.org/abs/2509.05948
https://arxiv.org/pdf/2304.03430.pdf

HL-ZDC: targets for the detector

¢+ Rad-hard detector: stable performance during the
running period

¢+ Well-controlled energy scale (viagood In, 2nand
3nresolution)

¢ Goody/nseparationusing segmented EM module

¢ Reaction Plane Detector

¢ Compatible with TAXN slot constraints and fully
iIntegrated with the machine

¢+ Simplified connection procedures to reduce

\\ \\\\ \ \

CMS has similar challenges and
physics goals

gohe 8 smill =First joint hardware project
T B cromemasor e oz o between the two experiments!

127 m

EEEEEEEEEE
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HL-ZDC design

Multi-pin connectors
for signals and HV

B Tungsten - fused silica sampling calorimeter
B Three sections:

= Electromagnetic (EM)

= z-segmentationw/ 3x channels

= Reaction Plane Detector (RPD)

= 4x4 x-y segmentation, 16 x channels

= Hadronic (HAD)

\ = z-segmentationw/ 6x channels
HAD EM . . . L . L
iy = sectionl B Time-efficientinstallationin ahighradiation
RPD environment
section .
(Fibers not displayed - Slngle module structure

for bettervisibility)

nd forrapid cabling

Riccardo Longo 23 September 2025



HL-ZDC: expected calorimeter performance

3 e & el L e e g
L e o
Fos TP e et - v/n discrimination
S SR :
L 7L++ smain o \/ery good photon/neutron achievable with basic
e s Uemensach algorithms, thanks to 3-fold EM segmentation
a1 e
° | | O!S - !I - 1!5 B InlcorlninZIg PlartilcleI Enler2g;§ ['Il'e\l/]
- Shower containment
Figure of merit vs A, : Run 3 vs Run 4 Figure of merit (o / (E._ ) Vs )\im
o 2 e HLzoe R ¢ HL-ZDC will have reduced
& 161 En=251TeV = transverse acceptance but a
" o total of 5.5 Aint(vs 4.4) and no

0.05

BRAN detectorin between

¢ Similar containment, but
HL-ZDC has better
resolution

Riccardo Longo
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HL-ZDC: radiation hardness

NIM-A, 1055 (2023) 168523

¢ Analysis using samplesirradiated in the BRAN

O TR 41 ¢ f?r?a RETIRIITIE g ¢ o iInRun 2. It correlates wavelength,
08 o +; transmittance, dose received, and material
.6 { f -
- 00 | composition
*“1Rod 3a
02 specsii20ng_ " ¢ Resultsinformed the choice of the new
1]  1IgN f2 - n n n
e T T TR T T Tl B s foe material (Spectrosil 2000, High OH, High H>)
0.8 E&; | for ATLAS Run 3 ZDC refurbishment
0.6 “¢¢ ) . . . :
=~ 11 Podd =No relevant|lossesintheirradiationrange
. ¢¢ o .
. et eenay ||supasiann ey expectedonthe ZDCinRun 3 (~1.5 MGy)
++++++ (Low OH, H:free) " tE
0 TN O L, & 8 S N T PO T I L. L) S .
10/ gt tiie s s 7y 10 100 T 100 107 =So far - expectation confirmed by
081 L e bose (Gy) performance during data taking!
0.6- gﬂf%;m Wavelength
" oalpod R + 240 nm * New campaigninRun 3,
' + The s 4 8 280 : : T :
0.2 1 spectrosil 2000 ++++++ te e 0) I 320 22 Wll eXtend the Irradlatlon I(:‘fgel‘Tao”Ca)rT
. Fab iy, .Mazzoni
oo lighonpitie 1M + 360nm range of ~1 order of 1978-2025
10° 10% 105  10° 107 * 400 nm T
Dose (Gy) magnitude

SR
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https://arxiv.org/pdf/2212.03392.pdf

Outline
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-010/

Synergies between ATLAS HI and EIC programs

Passage of color

charge through cold , . Search for
nuclear matter & ) TS (| ) o saturation
color fluctuations onset
(and/or GPD) -

NPDF and collectivity not covered for
matter of time » =

Riccardo Longo 23 September 2025



Passage of color charge through
cold nuclear matter & color
fluctuations (and/or GPD)




Jet probes in p+Pb: no (significant) E,

A¢ch,j et

Ipr

Reminder: No evidence of jet quenching in p+Pb
Parton energy loss constraint: 0.2 + 0.5% and

Phys. Rev. Lett. 151(2023) 072301

; _(1 dNCh) /(1 dN,
PED Njet dp% h ) pers Njet deCh

) p+p

[ T T T T T 1 I T T T T T T 1 L T 1 I

13f ATLAS Afy <8 T AP, > T8 1
- pp, Vs =5.02 TeV T pp,2.7nb'-3.6 pb
[ p+Pb 0-20%, {5\ = 5.02 TeV 1 p+Pb 0-20%, 0.025 - 0.36 nb'

1.2

0.9F &=== ANGANTYR, EPPS16 (NLO), o > 60 GeV
- ==s= ANGANTYR, EPPS16 (NLO), p* > 30 GeV

0.8l = ANGANTYR, no nPDF, ps' > 60 GeV
L |

“Away-side”

=6~ Data, ' > 60 GeV
- == Data, pj:t > 30 GeV
- = = 1.4% Parton Energy Loss (90% CL)

4 567 10 20 30 40
pe" [GeV]

4 567810 20 30 40
P [GeV]

<1.4% at 909% confidence level

Charged
Particles

“Away-side”

Jet Tag

Riccardo Longo
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http://Phys.%20Rev.%20Lett.%20131%20(2023)%20072301

Proton configuration role in pA collisions

Color Fluctuations picture GPD & colortransparency picture
Alvioli et al. Dupreé et al., PRD95(2017)011501
PRD 98 (2018) 071502 Brodsky et al., Physics 2022, 4, 635-646

Proton size and interaction strength are closely related to the parton configuration

Protons containing higher-x partons are associated with more compact configurations,
characterized by a lower-than-average interaction strenght

Nuclei can filter for different-sized proton configurations!

Riccardo Longo 23 September 2025


https://doi.org/10.1103/PhysRevD.98.071502
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.95.011501
https://www.mdpi.com/2624-8174/4/2/42

ATLAS input on small proton configurations

SO mesWER ETS... %% elnclusivejets Ry
oE @eora @i - Wz L e | suppression of central
0;8% --------------------------------------------- H”Qﬂo”fg;n -------------------------- H events compared to
oo ‘\";%L 1 Eéﬁtiﬁ))ﬁ E peripheral found to be
04 uff : E function of the jet energy,
T gy %ﬁ S o 1Y S suggesting directlink to
0o mei e ZX‘ZetNpTxco;E}ywi;‘}geV] 0o e 2*1,§§etNpTxco;ﬁ}ywi;‘}g”eV] initial state kinematics

2015

Evidence of event-activity
biasinjet productionin
p+Pb at5.02TeV

PLB 748 (2015) 392-413
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https://www.sciencedirect.com/science/article/pii/S037026931500533X

ATLAS input on small proton configurations

r O Eo E ik n-ospeo — ® Dijets Rep: provides full
YN T CoDoooES  DOoDDOE ik - accesstothe kinematics
1'21?+++*+*’-'-*¥5t :Vb %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% ‘e Rew  Oftheinitial state.
- + : T ° ) * E
08 " - 1 + oL 1¥ f‘*i,_ wtE Confirms the event-
0.6/ -+ ey . e, A*#*H* — o . : :
o ATLAS 1 G tem, e e W0 activity biasis fully driven
O'Zf anlk 1831601;6V+1F§3b5 " f . .'Hil ‘** é
Ak P e E L by the proton
4><1o-4 10—3 2><1O_3 102 2x1072 107" 2x10™ 1 4x10™* 107° 2x107° 102 2x1072 107" 2x10™ 1 ﬁ t
(6p) ~ @5 x P, x & cosh((y") (o) ~ @) x P, % € *ooshi(y”) conmnguration
2015 2023
Evidence of event-activity Mapping the event activity
bias in jet productionin bias on theinitial state
o+Pb at5.02 TeV Kinematics using dijets
PLB 748 (2015) 392-413 Phys. Rev. Lett. 132 (2024) 102301

Riccardo Longo 23 September 2025


https://www.sciencedirect.com/science/article/pii/S037026931500533X
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.102301

Increasing attention on CF effects

0.09 +—

0.08
0.07 -
0.06 -
0.05 -

Pcom b(N)

0.02 -
0.01 -

0.04 {
0.03 { |

= 4

F

0.00 -

Color Fluctuations

- Generalized CF ——
! ]:L Glauber

<M >=5

— . __‘?%

0

10 20 30 40 50
N - Emitted neutrons

YA in A + A collisions via
resolved photon

[,/’I B
r/ w ’
, \ &

~ e g
A
v i

x\“ o . »)

W -

Wounded
nucleons

Alvioli, Guzey and Strikman
iINnPRC 110, 025205 (2024)
show the impact of CF on

huclear breakup inresolved
UPC collisionsin Pb+Pb

¢ Critical tounderstand the role of these effects inresolved photon collisions also for
the EIC, if one wants torely on forward neutrons to characterize the event geometry
ine+A collisions (approach proposed by Zheng et al, Eur. Phys. J. A(2014) 50:189)

+ Are these effectsrelevant for centrality determinationin p+Pb using the ZDC?

Riccardo Longo
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https://arxiv.org/search/?query=slicing+pomeron&source=header&searchtype=all
https://link.springer.com/article/10.1140/epja/i2014-14189-3

ATLAS input++ on small proton configurations

Riccardo Longo

c>§ \ \\‘ \ 1T T \‘ \ T T \‘ \ T T T
E ]
E‘l\/ 1 ==::::-l---... _______ . -
Qo Cee, :
~ o
0.8 ® -
—II _ () ® -
o [ ATLAS s (ET Y o
~ » ZDC .
06- |syy=2816TeV, 56 nb a
- R=0.4dijets, p+Pb 0-90% o (FCalZE®y ]
R EERant |
ii; ;\15_ Constant fit result: 5.5 + 0.6
W |2 2 i i
= ﬁ-‘mN‘Iof + ¢ . _
ﬁr#5_ © "% e %0000 o
- 1L L] ENENEEE RN
10°° 107 1
Ap
2015 2023 2025
Evidence of event-activity Mapping the event activity Study of the robustness of
bias in jet productionin bias on the initial state event geometry estimators
p+Pb at5.02 TeV Kinematics using dijets in p+Pb
PLB 748 (2015) 392-413 Phys. Rev. Lett. 132 (2024) 102301 HION-2024-11
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https://www.sciencedirect.com/science/article/pii/S037026931500533X
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.102301
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HION-2024-11/

ATLAS|

nput++ on small proton configurations

c>:<$ \\‘ \ \ \ ‘ \\\‘
=
o I B0 & " 0 g T
< | *e., o, T — "
0.8 ®
—II a o e
@ ATLAS - <E§f>c>' °

0.6 /Sy =816 TeV, 56 nb™
- R=0.4 dijets, p+Pb 0-90% o (FCalZE®y

1—(FCal ZEL")'
P
—h
o
|

Constant fit result: 5.5 + 0.6

HION-2024-11

1072 10~

Riccardo Longo

¢ Using again dijets to access the IS kinematics

+ Event activity ~5.5 times more sensitive to the
hard-scattering kinematics compared to ZDC

¢ Eventhough more robust, the ZDC is also
sensitive to Xxp

23 September 2025


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HION-2024-11/

ATLAS input++ on small proton configurations

- = L A L L
S oL _3 - | oL63x10*< x, <1.9x10°_
IiJ ATLAS ® low-x,: 2.8x10" < x, <4.0x10 % | (Epe) = 102,977 TeV | ATLAS R=0.4 d|JetS
i 1 . 7
- =8.16 TeV n ¥ mid-x,: 52x10%°< x,<7.6x107 : - . 1
© L \Su=816TeV, 56 nb pi 52 p<TEA0T L= LT Sy = 8.16 TeV, 56 nb™"  p+Pb 0-90%
20 | R=0.4 dijets, p+Pb 0-90% '@ nhigh-x,: 3.3x10"'< x,<1.0 A
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Analysis also provides the ratios and the ZDC distributions as a function of xp, as input for the
modeling of the nuclear breakup
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HION-2024-11/

ATLAS input++ on small proton configurations

¢+ Models already propagated to p+Pb by Alvioli, Guzey
& Strikman (arXiv:2504.07514 - kudos!)
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HION-2024-11 forthe neutronyields

* Next step experimentally would be to study the same effects onresolved UPCs

* Alot of input could still come from ATLAS before the EIC on this matter
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https://arxiv.org/abs/2504.07514
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HION-2024-11/

Search for gluon saturation onset
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Dijet probes on non-linear gluon states

Search for azimuthal broadening or forward dijet conditional yield suppressionas a
manifestation of CGC (see K.Kutak et al, Eur.Phys.J.C 83 (2023) 10, 947)
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https://doi.org/10.1140/epjc/s10052-023-12120-7
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.100.034903
https://indico.ifj.edu.pl/event/1417/contributions/5451/

Dijet probes on non-linear gluon states

Search for azimuthal broadening or forward dijet conditional yield suppressionas a
manifestation of CGC (see K.Kutak et al, Eur.Phys.J.C 83 (2023) 10, 947)
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https://journals.aps.org/prc/abstract/10.1103/PhysRevC.100.034903
https://doi.org/10.1140/epjc/s10052-023-12120-7
https://doi.org/10.1103/PhysRevC.111.054901

Summary: HL-LHC vs EIC schedule

YOU
ARE
HERE

Very dynamic picture.

LHC Long term schedule Don’t mark your calendars (yet!)

Facility/Year 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 ++

LS3
LHC LS2 Run 3 HL-LHC Upgrade Run4 LS4
EIC | | | Commissioning
R&D and Design Phase Construction & Installation & start of
(ePIC) R.Ent - Monday Operations

Currently, great complementarity in the EIC (ePIC) and HL-LHC programs scheduling

Allows for parallel deployment of scientific effort on both sides

ATLAS results can spurtheoretical developmentsin advance of the machine turn-on, e.q.,
helping to speed up the physics discoveries at the EIC.

=»Several points of contact between the ATLAS HIl program and the EIC. New exciting
opportunities ahead to advance our understanding of the strong force

23 September 2025
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https://lhc-commissioning.web.cern.ch/schedule/LHC-long-term.htm
https://indico.ifj.edu.pl/event/1417/contributions/5461/

Thank you for your
attention!







HL-ZDC: final checklist

¢ Rad-hard detector: stable performance
during the running period

+ \Well-controlled energy scale (via good
In, 2n and 3nresolution)

¢ Goody/nseparationusing segmented
EM module

¢ Reaction Plane Detector

¢ Compatible with TAXN slot constraints
and fully integrated with the machine

” TheHL-ZDC - fully
integrated in the TAXN slot ¢ Simplified connection procedures to

reduce radiation exposure
@IL ZDC
A

AN

Project to start construction of the pre-production
detector this fall - to test @ SPS next summer
(before LS3 starts for the injectors)
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HL-ZDC: expected RPD performance

¢ Pivotal experience from ATLAS Run 3 implementation & operations
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webpage

»ATLAS RPD tracking
boththe beamxandy
positions during
different crossing angle
scansinHl

¢ Intense work on detector calibration and run-by-run perfomance using standard

Riccardo Longo

reaction-plane reconstruction techniques

42

* Preliminary performance in line with MC expectations

+ Aiming at testing ML-based reconstruction techniques next year
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ForwardDetPublicResults#ZDC_figures
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ForwardDetPublicResults#ZDC_figures

Increasing attention on CF effects

T T e e
S f\ N - D.Perepelitsa, Phys. Rev. C110, LO11901
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https://journals.aps.org/prc/abstract/10.1103/PhysRevC.110.L011901
https://doi.org/10.1103/PhysRevLett.134.022302
https://doi.org/10.1103/PhysRevLett.134.022302
https://doi.org/10.1103/PhysRevLett.134.022302
https://doi.org/10.1103/PhysRevLett.134.022302
https://arxiv.org/search/?query=slicing+pomeron&source=header&searchtype=all

Nuclear modification of parton
distributions




nPDFs: current landscape
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https://www.annualreviews.org/content/journals/10.1146/annurev-nucl-102122-022747
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Dijet for nPDF constraints

Adapted from Eur. Phys. J. C(2022) 82:413 PRL 121.062002 (2018
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Dijet for nPDF constraints: ATLAS input

Adapted from Eur. Phys. J. C(2022) 82:413
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Ongoing Measurement of dijet production
over ~4 orders of magnitude inx,, xp, !
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The EIC contribution

Adapted from Eur. Phys. J. C(2022) 82:413

Nucl.Phys.A 1026 (2022) 122447
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NPDF (@ ATLAS: near future
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Jet production & event-activity bias in p+Pb
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PLB 748 (2015) 392-413.

* R p, results: no evidence forlarge

modification of the total yield of jets
relative to the geometric expectation
observed

* R-presults: suppression of central
events compared to peripheral found
to be function of the jet energy,
suggesting directlink toinitial state
Kinematics
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https://www.sciencedirect.com/science/article/pii/S037026931500533X

Color Fluctuation effects in dijet events

PLB 748 (2015) 392-413
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Color Fluctuation effects in dijet events
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High p; puzzle: no energy loss but collectivity

Eur. Phys. J. C 80 (2020) /73
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High pr puzzle in small-systems
*No jet quenching

«Clearvzsignal - similar to mid-central Pb-Pb
-Models that preadict collective behavior largely overestimate R p, Suppression
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Turning off the collectivity?
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https://cds.cern.ch/record/2217088/files/arXiv:1609.06213.pdf

What about , + Pb?
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https://journals.aps.org/prc/pdf/10.1103/PhysRevC.104.014903

What about , + Pb?
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https://journals.aps.org/prc/pdf/10.1103/PhysRevC.104.014903

How y + Pb and » + Pb compare?
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3+1D hydrodynamics suggests vz
hierarchy between p+Pb and y+Pb

driven by flow decorrelations

Same model predicts ~same radial
flow for both systems — same (p;)
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.252302

How y + Pb and » + Pb compare?
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How y + Pb and » + Pb compare?
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Collectivity onset - the EIC contribution

Lately, several searches in smaller systems were carried out
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arXiv:2312.05084

WHAT WE WILL FIND (N ¢~ +p/A AT EPIC ?
ANOTHER PIECE TO COMPLETE THE PUZZLE

W % (- ExPAND IT..)
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