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Project Coordinators

e Assoc. Prof. Venelin Kozhuharov — FoCal-H co-coordinator
 PhD student Radoslav Simeonov — Bulgaria Juniors Ambassador
e Postdoc Dimitar Mihaylov - PWG-CF-PAG Femtoscopy Coordinator
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ALICE Roadmap

ring-imaging
Cherenkov

* Possiblilities for participation in many
projects for our young scientists

* Open tasks available for development

time-of-flight
superconducting —
magnet system
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ALICE upgrades in LS3 (2026-2028): ALICE 3: a next-generation detector for Run 5 and Run 6 - . . |
+ ITS3: a free-standing silicon vertex detector * Increased rate capabilities Local PWG eVOIVIng Wlth tlme'

« FoCal: a high-granularity forward calorimeter * Improved vertexing

< Tracking over a wide momentum range and rapidity coverage
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ALICE Upgrade Project

° EMCAL | Electromagnetic Calorimeter

EM and DIS measurements
e e T T

. Hadronic+UPC measurements

0 FIT | Fast Interaction Trigger [T

o FoCal | Forward Calorimeter
(in front of compensator magnet)

o HMPID| High Momentum Particle
Identification Detector

e ITS| Inner Tracking System
o MCH| Muon Tracking Chambers
e MFT| Muon Forward Tracker

e MID| Muon Identifier

e PHOS/CPV| Photon Spectrometer

€ ToF| Time Of Flight

ol il Bl il ol vl sl vl il
Q TPC| Time Projection Chamber 10® 10 107 10° 10% 107 1 10° 10® 107 10® 10 107 1
@ TRD| Transition Radiation Detector

@ ZDC| Zero Degree Calorimeter

@ Absorber

g Dipole Magnet ° Color-GIass Condensate
L3 Magnet

Study the Gluon Saturation Region

* FoCal-E: high-granularity Si-W sampling
sandwich calorimeter for photons and 1°

 ALICE Upgrade program
 During LS3 - ITS3 and FoCal

 Forward Calorimeter, 7m from

- - - Fig.4: Sketch of FoCal-E and FoCal-H. The rectangular opening in the middle (84 x 84 mm?) accommodates the
|n e ra( : |O n Ol n beam pipe. T horizontal space visble between the FoCal-E modules is due to the coolng pltes. The readout
for FoCal-E is on the detector sides, while for FoCal-H it is at the back of the detector. Dimensions are given in

m
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e FocCal-H: conventional metal-scintillator
sampling calorimeter for photon isolation
and jets
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FoCal Testbeams

e Joined FoCal-H group in autumn 2021

e Participation in detector development, design optimisation, data

analysis, etc

e Students education — masters and bachelor students were

introduced to the experimental physics

* Work possibilities for the next at least 5 years

ioCaI-E Pixels FoCal-H

FoCal-E Pads
+ 18 layers Si pad sensors
« wafers of 9 x 8 cm?

- pad size 1 cm?

« readout with HGCROC v2

FoCal-E Pixels
* 2 ALPIDE pixel layers

« pixel size of ~30 x 30 ym
* two tested prototypes (HIC,pCT)

FoCal-H

+ 9 Cu-scintillating fiber modules
* towers size ~ 6.5 x6.5 cm2

+ length ~110 cm

+ readout with CAEN DT5202
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+ Monolithic Active Pixel Sensors 8 °°°\
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Eemtoscopy. group

e  Measure C(k*), fix S(r*)
A common “core” hadron
source in pp coll. discovered, by
accounting for feed-down from
resonances.
Ongoing effort to understand the
kinematic features (collectivity)
within the source, as well as the
links to light-nuclei production

rcore (fm)

| ALICEpp (s=13Tev

—=p—p ® p—p (Av18)

—— K'—p ® K—p (yEFT)

L e
High-mult. (0-0.17% INEL>0) 1
fon b ]
Tfrcore=a'<mT> +C

= n—n* ® n—n Poll
——nn" ®n-n Pol2

* Two-particle correlations
* 1) Measure C(k*)
* i) Study the
particle emission
* jii) Study strong interaction

ok ,7)

through coalescence models. : '0'5' — '1 - ‘5‘ = é *z'j two-partlcle wave
(' (GoVic? function
Measure C(k*), fix S(r*), study the
* interaction.
N SE (]f ) « k*—o0 Use the pA correlation functions

e Measure C(k*)
CATS framework to

IR

Relative distance and Y2 relative

momentum

evaluated in the pair rest frame

r- — 1

to constrain XEFT models,
subsequently using the data-
constrained models to obtain a
2> realistic nuclear equation of state
20 and study the composition of

15 ¢ neutron stars *).

10 Qutlook: Use multi-pion

o5 correlations to impose limits on

3.0

evaluate the above integral Lisa et al. E—— U, the axion decay constant.

Mihaylov et al. EP/C 78 (2018) 5, 394 Ann.Rev.Nucl.Part.Sci.55:357-402, 2005
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https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533
https://www.annualreviews.org/doi/10.1146/annurev.nucl.55.090704.151533
https://link.springer.com/article/10.1140/epjc/s10052-018-5859-0
https://link.springer.com/article/10.1140/epjc/s10052-018-5859-0
https://link.springer.com/article/10.1140/epjc/s10052-018-5859-0

Einancing

* Bulgarian Ministry of Education and Science, within the National
Roadmap for Research Infrastructures 2020-2027 (object CERN)

* 50 000 euro initial admission fee

* 15 000 euro per year — materials and consumables
e 30 000 euro per year — mission funds

e 25000 euro per year M&O A (common fund)

e 7 000 euro per year consumables and testbeams participation
fund

* Total expenses: 77 000 euro per year
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Publications

o i i i i i i Performance of the electromagnetic and hadronic prototype
7 publlcatlons with major contribution segments of the ALICE Forwa?d Calorimeter . P
e 137 publications as part of the M. Aehle (Kaiserslautern U.), J. Alme (Bergen U.), et al.

collaboration

Design and Test-Beam Results of the FoCal-H Demonstrator Prototype
ALICE Collaboration » Radoslav Simeonov (Sofiya U.) for the collaboration.

e-Print: 2311.07413 [physics.ins-det], DOI: 10.1088/1748-0221/19/07/P07006

Published in: JINST 19 (2024) 07, P07006
Study of the deuterons emission time in pp collisions at the

e-Print: 2211.14791 [physics.ins-det], DOI: 10.3390/instruments6040070 LHC via kaon-deuteron correlations
Published in: Instruments 6 (2022) 4, 70, Instruments 6 (2022), 70 Oton Vazquez Doce (Frascati), Dimitar Mihaylov (Munich, Tech. U. and
. . . Sofiya U.), L Fabbietti (Munich, Tech. U.
Technical Design Report of the ALICE Forward Calorimeter (FoCal) ofiya U.), Laura Fabbietti (Muni )
ALICE Collaboration e-Print; 2412.04562 [nucl-ex]
The forward calorimeter of the ALICE experiment at CERN LHC Neutron Star Properties and Femtoscopic Constraints
ALICE Collaboration « Radoslav Simeonov (Sofiya U.) for the collaboration. I. Vidana (Catania U.), V. Mantovani Sarti (Munich, Tech. U.), J. Haidenbauer (
IAS, Julich), D.L. Mihaylov (Munich, Tech. U. and Sofiya U.), L. Fabbietti (
DOI: 10.1088/1742-6596/2668/1/012007 Published in: J.Phys.Conf.Ser. 2668 Munich, Tech. U.)

(2023) 1, 012007

L . . e-Print: 2412.12729 [nucl-th]
Application of the VMM ASIC for SiPM-based calorimetry

Constraining the pA interaction from a combined analysis of
I. Bearden (Copenhagen U.), V. Buchakchiev (Sofiya U.), et al. scattering data and correlation functions

e-Print: 2403.14577 [physics.ins-det], DOI: 10.1088/1748-0221/19/10/P10009 D.L. Mihaylov (Munich, Tech. U. and Sofiya U), et al o
Print: 2312.16970 [nucl-th], DOI: 10.1016/).physletb.2024.138550 (publication)

Published in: JINST 19 (2024) 10, P10009

Published in: Phys.Lett.B 850 (2024), 138550
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https://inspirehep.net/literature/2601286
https://inspirehep.net/authors/1931092
https://inspirehep.net/institutions/903210
https://arxiv.org/abs/2211.14791
https://doi.org/10.3390/instruments6040070
https://inspirehep.net/literature/2745935
https://inspirehep.net/authors/1931092
https://inspirehep.net/institutions/903210
https://doi.org/10.1088/1742-6596/2668/1/012007
https://inspirehep.net/literature/2797164
https://inspirehep.net/literature/2771003
https://inspirehep.net/authors/1017038
https://inspirehep.net/institutions/903881
https://inspirehep.net/authors/2789556
https://inspirehep.net/institutions/903210
https://arxiv.org/abs/2403.14577
https://doi.org/10.1088/1748-0221/19/10/P10009
https://inspirehep.net/literature/2722124
https://inspirehep.net/literature/2722124
https://inspirehep.net/authors/2059103
https://inspirehep.net/institutions/902906
https://inspirehep.net/authors/1068487
https://inspirehep.net/institutions/902665
https://arxiv.org/abs/2311.07413
https://doi.org/10.1088/1748-0221/19/07/P07006
https://inspirehep.net/literature/2856798
https://inspirehep.net/literature/2856798
https://inspirehep.net/authors/1259103
https://inspirehep.net/institutions/902807
https://inspirehep.net/authors/1502528
https://inspirehep.net/institutions/903037
https://inspirehep.net/institutions/903210
https://inspirehep.net/authors/1058299
https://inspirehep.net/institutions/903037
https://arxiv.org/abs/2412.04562
https://inspirehep.net/literature/2860335
https://inspirehep.net/authors/1271930
https://inspirehep.net/institutions/902721
https://inspirehep.net/authors/1274411
https://inspirehep.net/institutions/903037
https://inspirehep.net/authors/1006993
https://inspirehep.net/institutions/911932
https://inspirehep.net/authors/1502528
https://inspirehep.net/institutions/903037
https://inspirehep.net/institutions/903210
https://inspirehep.net/authors/1058299
https://inspirehep.net/institutions/903037
https://arxiv.org/abs/2412.12729
https://inspirehep.net/literature/2741126
https://inspirehep.net/literature/2741126
https://inspirehep.net/authors/1502528
https://inspirehep.net/institutions/903037
https://inspirehep.net/institutions/903210
https://arxiv.org/abs/2312.16970
https://doi.org/10.1016/j.physletb.2024.138550

Problems

* Roadmap funding — dependent on the national budget

* Financial support sustainability: what's next after the end of the
Roadmap funding?

 Inability to have people at the experiment for the whole year
* Lack of engineers/technical crew in Sofia

* No secretariat for the team

* Newly formed group, lack of guidance in the collaboration

e Attract more students (always the main goal...)

 The lack of students and experts leads to overworking the current
crew
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