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nata no HeyTpuHo

* npow. Ap3H PymeH LleHos

* pou. A-p Aumutbp Kones

* pou. A-p MapusH boromunos

* rn. ac. A-p MNanuHa BaHkosa-Kupunoea

* A-p Neopru TTetkos

* A-p CumoHa Nnueea

* Bacun Beprunos

* HoktopaHTu: Meamno OuoHucos, Meopru Bacunes, MNeopru
3natuHos, bopuc Xanaykos, dunaHa Cysapuesa
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EkcnepumeHTU

OnuT 1 yyacTue B NpeaullHU ekcnepumeHTu u npoektu: CHORUS,
HARP, OPERA, EUROV/IDS-NF, MICE

Tekywu excnepyumeHTu u npoexktn: NA61/SHINE, SND@LHC,
SHiP, ESSvSB
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North Area 61 / SPS Heavy Ion and Neutrino Experiment

PaznonoxeH 8 LIEPH Ha yckoputensa SPS.

WN3yuasa:

*  AAPOHHU fAobuBU 30 HyXAUTe Ha
HeYTPUHHU eKCMEepUMEeHTMU.

*  CWSHU B3AUMOAEUCTBUSA C (POKYC BbpXY
KBApK-rJlyOHHATa Nnasma.

*  AAPOHHU B3GUMOAEUCTBUSA 3a KOCMUYHU
nbuun.
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" OHRIDSKI
1888

PasnonoxeH 8 LIEPH Ha yckoputensa LHC.

WN3yuaea:
*  HeyTtpuHa, npousseseHn OT NpOTOH-
il APOTOHHU cbNbCHUU € NceBAo-6Bbp3nHa 7.2 <

ASREEE A n<8.4.

== VERTEX DETECTOR AND

ELECTROMAGNETIC * T’prCHe Ha TbMHaA MGTePMQ.

CALORIMETER
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Search for Hidden Particles)

Search for Hidden Particles

* OpobpeH npe3 mapt 2024,
* lUle 6bae pasnonoxeH B LEPH Ha
yckoputens SPS.

e U3ydaea LCKpUTU" yactTUum,
npeAcKkasaHu OT ronsm 6povi modenu 3a
"Ckputna" cektop, KaTo lWe ce onuTa Aa
069CHU TbMHATA MaATepus, HeyTpUHHUTE
ocumnaumm U 6apuoH-aHTUbapUOHHATa
acUMeTpus BB BCesleHara.




SOFIA

YckopuTten n 6:1M3bK AeTeKTop,
pasnonoxeHu B ESS (European Spallation
Source) kpan JlyHa, LUeeumsa; [HaneuveH
Aetektop Ha 360 kM OT 6nU3KMA B MUHATA
Zinkgruvan, LLseuus.

. — L1=540 krl‘r'l (5 = Ls)n”}
<% - - 540 km (0°)

------ L=540 km (90°)

— 360 km (—907)

- — 360 km (0°)

------ 360 km (90°)

Flux = Cross-section

AbnrocpoyeH npoekT, uscnensaiy:

. HapyweHueto Ha CP-cumetpuata B
NenTOHHUSA CeKTop, 3a Aa ce pasbepe
acUMeTpuaTa  Matepua-aHTUMaTepus

131 Ll

0.02 : ) \ g ' Ml s BbB BceneHarta
a0 ()Tz = ()J:L (]*() ' (Ji;-“ TRV WE R B S W ) HCYTPMHG C pasnuteH npousxoa
E (GeV)



IloBeue 3a HEYTPUHOTO

Ha noB 3a HeyTpuHO Cumora Wnueea

3ana "Cogusa”, (paHo xomen "Cogus”, Copus, bvazapus 14:30 - 14:50

O6cbXKaaHe Ha HOB Bb3MOXKEH EKCNEPVMMEHT 3a PerNcCTppaHe Ha pe3oHaHCHO HhﬂEﬁEyEpﬂﬂﬂ ENEeKTPOHHO HEYT. @

Benyucnas PycaHoe

Healino fJuoHucos

11:35 - 11:50

CTaTyT U nepcneKTUBU Npeg ekcnepmeHTa SND@LHC

3ana "Cogusa", lpaHd xomen "Cogus”, Copus, bwazapus

3apaXjaHe Ha eKCnepyUMeHTanHaTa ¢pM3MKa Ha eneMeHTapHUTe YacTULUUW B KaTegpa "AToMHa ¢pM3MKa” @

PymeH LleHos



Alpha Magnetic Spectrometer (AMS)

e The alpha magnetic spectrometer (AMS) is
a high-energy particle detector to explore: i ZI ,

o antimatter

o dark matter ‘ - T .

o the origin of cosmic rays in space - o ¢ e Magnet identify +2Z, P
) = \ ' T

-

};g _-.1_:"

e The AMS-02 spectrometer consists of: N—

o Transition Radiation Detector (TRD) SRR S, P

o  Time Of Flight (TOF) with 4 planes of scintillating . '
paddles

o 9 planes of Silicon Tracker, surrounded by an
array of Anti-Coincidence Counter (ACC)

o  Permanent Magnet

o Ring Image Cherenkov detector (RICH)

o Electromagnetic Calorimeter (ECAL).

e The AMS collaboration is a joint effort of
NASA, CERN, MIT and 41 other
institutions.
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- Analysis of AMS data taken for the perlod 20211 2026 The main goal study of the light
antimatter production mechanisms in the Milky Way with the AMS detector;

Analysis of the detector efficiency for:

- positron/proton separation at energies around 1 TeV with TRD and ECAL detectors of AMS.
detection of antideuterons in TOF detector at energies below 2 GeV.

- looking for the optimum discrimination method of background particles detected in the RICH
detector.

- Activities are currently ongoing.

- One published paper:

G. Vasilev, G. Vankova-Kirilova, G. Bozhkova, “Optimization of singly-charged particles
identification with the AMS02 RICH detector by a machine learning method”, Astroparticle
Physics, Vol. 171, 2025, https://doi.org/10.1016/]j.astropartphys.2025.103134 10



https://doi.org/10.1016/j.astropartphys.2025.103134
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Q\\‘J e

(N %
< I1loBeuye 3a AMS

U3cnepsaHe Ha neka aHTUMaTepusa ¢ geTtekTopa AMS-02

3ana "Cogua", paHd xomen "Cogua”, Copua, brvazapus

leopeu Bacunes

12:20 - 12:35
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aou. A¢g3H Muxaua B. UnkoB - CbTPYITHHYECTBO

YuacTtume B MexxayHapoaHu konabopauymm: CHORUS, DELPHI, HARP, OPERA, HERA, CDF, ATLAS.
CbTpyaHUYECTBO C yHUBepcuTeTn: Geneva, Zurich (LUBenuapwus); Paraiba (Bpasunnug); Brussels
(Benruns); Fresno, Irvine (CALL);, HoBocmbunpck (Pycus); Lyon (PpaHums).

PaboTa B MexayHapoaHM HayuHu ueHTpoBe: ONAN, ICTP, CERN, SISSA, Nordita, PSI, DESY, FNAL.

Yuactue B ATLAS ot OUAN (chnepaBawimy cnaingn).

ATLAS

EXPERIMENT

13



| Excited particles (compositeness)
B g* /\

Lz/;* — X 2/7*0#1/1# (GﬂZV - G,VZM)

Searches for excited fermions y/* have been performed at LEP, HERA and the Tevatron,

and also by the CMS and ATLAS experiments at the LHC.
w* whynot Z* ?
L,.==2

S gy (0,22~ 0,2))

M. C., V. A. Bednyakov, and J. A. Budagov, Proposal for chiral bosons search at LHC
via their unique new signature, Phys. Atom. Nucl. 71 (2008) 2096; arXiv:0801.4235

Z * has different interactions in comparison with Z'!

LZ’:Z/j)/u(gV'I'gAJ;)Z// Z,;

x

14
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Events

Data/Expected

Data/Bkg
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M. [TeVl  Physical Review D 90 (2014) 052005
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L 2.97 2.9 2.83 2.83
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The ATLAS Collaboration new
particles in events with one lepton and
missing transverse momentum in pp
collisions at Vs=8 TeV with the ATLAS
detector”, JHEP 09 (2014) 037




Search for W™ bosons in dijet processes

also sets strong constraint on W™ mass

T T 1T 1T 177 I TITTTTTT
ATLAS
{s=13 TeV, 37.0 "
- Drata
Background fit

Events / Bin

BumpHunter interval
- W(sin(p)=0).m _=28TeV
- W(sin(p)=0), m* = 3.8 Tev

-
-
-

=

W(sin(p_)=0), o = 100
p-valus = 0.83

Fit Range: 1.7 - 8.1 TeV
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The ATLAS Collaboration “Search for new
phenomena in dijet events using 37 fb-' of pp
collision data collected v's=13 TeV with the ATLAS
detector”, Physical Review D 96 (2017) 052004

) I
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oC E— [S= eV, 37.0fb"
o ~ , . -
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107773 3 4 5
my,. [TeV]
Model 95% CL exclusion limit
Observed Expected
Quantum black hole 8.9 TeV 8.9 TeV
W 3.6 TeV 3.7 TeV
N 3.4 TeV
W 3.77 TeV — 3.85 Tev >0 TeV
Excited quark 6.0 TeV 5.8 TeV




Example with extra dimensions

Let us consider a doublet of the gauge fields in N-dimension Minkowski space. Then its the
fifth and the subsequent components WA’;‘ w, .H", ..
can play a role of the Higgs fields « | = 7% o

(so-called Gauge-Higgs unification) o
N.S. Manton, Nucl. Phys. B 158 (1979) 141,

D.B. Fairlie, J. Phys. G 5 (1979) L55; Phys. Lett. B 82 (1979) 97.
The lightness of the Higgs doublets is guaranteed by the gauge symmetry. This
symmetry is spontaneously broken by compactification. In this way the mass of
the Higgs doublet is controlled by the compactification scale, as opposed to
the high-dimensional cutoff of the theory.

M.V. Chizhov and V.A. Bednyakov, Phys. Atom. Nucl. 79 (2016) 721.
g = e — v Prediction:
L = Q@ W, b,o“ 'ty +0 W, " 1,0""b,)

MW* M, ~ M, =
) CP even CP odd_ +144
+—= (auRe Z? t o't + iﬁﬂlm Zt o’ y’t) 6927, GeV
NGV

z Implemented in MadGraph. 19



ATLAS: JHEP 06 (2021) 145; CMS: JHEP 01 (2020) 096

| Present sensitivity (139 fb)

Search for a charged Higgs boson decaying into a top and
a bottom quarks at vs=13 TeV in the ATLAS and CMS detectors

10 T T r T r r r "

pr— TF T T T T T T T T L]
= 1 '
5 ‘. Observed limits
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1. ac. a1-p Momuun Hanjgenos

* Ot 2024 cpM B TeOpEeTUUHMA ChCTaB Ha ekcriepumenTta FLASH
(Finuda magnet for Light Axion Search with Haloscope), 6a3upan
BbB DOpackaru, Utanus. EkCnepuMEHTHT 1IEU IETEKTUPAHETO HA
aKCMOHM, aKCHOHOMNOI00HW YaCTUIM U T'PABUTALIMOHHU BbJIHU;

* PazmmpeH Mojies1 Ha KBaHTOBA €JIEKTPOIMHAMMKA C OTJIeAaHa
rpyna U’(1), mpeackas3Baiia CbIIECTBYBaHETO HA ThMHHU
(epMuOHM ¢ MUIM3apsA. TakuBa 4acTULIM MOrar j1a ObaaT
M3IO0JI3BaHU 32 KOCMOJIOTMYHA MPo0a 32 rPaBUTAIMOHHU €(EKTH
TEOpHUsITa Ha TOJIETO (B Koabopanus ¢ kojeru ot CalepHo,
WUranus);

NAG2,




1. ac. a1-p Momuun Hanjgenos

* JleTeKTupaHEeTO HAa XUIIOTETUYHN KOMIIAKTHH OOCKTH, aKCHOHHHU
KJIBCTEPH, WA HOTOIY OT TSIX, TOPOACHH B CJICACTBUE OT
IPaBUTAIMOHHO B3aUMO/ICHCTBHE (B KOJIAOOpaIKs ¢ KOJIETH OT
CanepHo, Utanus);

* BiusHue Ha aKCMOHU M aKCMOHOTIOJ00HW YaCTUIIA BbB (PU3UKaTa
Ha HEYTPOHHU 3BE3/1H (B Koslabopanus ¢ kojera or Roma Tor
Vergata, Utanus);

* BB3MOXXHOCTH 3a IETEKTHPAHE HAa aKCHOHOMOI00HHM YaCTUIIU B
exkciepumMenTa NA62 (B koiabopaius ¢ kojaeru ot dpackarn).




[IoBeue 3a ATLAS

Cuctema 3a pasnpegeneHn U34MceHWA Ha ekcnepumMmeHTa ATLAS

3ana "Cogus", (paHo xomen "Cogus”, Codus, bvazapus

HeaH [nywkoe

17:00-17:20

23



PADME team

® The team:

Assoc. prof. Venelin Kozhuharov (Group leader, PADME spokesperson)
Assist. Prof. Radoslav Simeonov

Kalina Dimitrova, PhD Student

Simeon lvanov, PhD Student

Svetoslav Ivanov, PhD Student

Katerina Kostova, PhD student

Ruslan Nastaev, technician

O O 0O O O O O

Theoretical support from head assist. prof. Momchil Naydenov
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‘&) The PADME Experiment @ LNF, INFN

)

sy o Positron Annihilation into Dark Matter Experiment

---------- ] mediator
- Beam axis ==
A" a, h, HNL, ? sector

Non interacted beam

* Small scale fixed target experiment
— e* @ Frascati Beam Test Facility

— Accelerated e+ interacting in a thin
diamond active target

— Final states: e+, e-, photons
— Charged particles detectors

— Calorimeter

— Beam monitoring system 75
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PADME Run II Dark Photon search

Associated production: ete — A’y

Y . Search for single photon events and

Beam axis calculate the missing mass
A I\/Imiss2 = (ppos pelec - py)

Background composition:

Bremsstrahlung in the field of the target nuclei

* Photons mostly @ low energy, background dominates the high missing
masses

* An additional lower energy positron that could be detected due to
stronger deflection

2 photon annihilation
* PeaksatM_.=0

* Quasi symmetric in gamma angles for E, > 50 MeV
3 photon annihilation

* Symmetry is lost — decrease in the vetoing capabilities et H“:: e
Radiative Bhabha scattering beam V-

miss




BG Contribution to PADME

e Design, production and installation of the Charged Particle
Detector system
o Prototypes tested (1 PhD thesis defended in 2021)
o BG team is overall responsible for the PADME veto
detectors

e Custom PADME Detector Control System entirely developed by BG team from scratch
(1 paper in advanced stage)

e Operation and data acquisition of the Timepix3 beam monitoring
system
o Custom DAQ developed
o Fast feedback on data quality and beam parameters
development
o 4 papers published




BG Contribution to PADME

e Single photon analysis; development and implementation of
ML methods for data reconstruction

Total cluster energy for events with two clusters with At<5ns

@
210000 e Y o developed a new ML-based method for signal
- ettty reconstruction in individual crystals and implemented
= .
== il it for real data

8000

o cluster reconstruction with ML methods currently
under development
o ongoing analysis of 2020 data for single photon
events
e o 1 master thesis defended in 2023, 3 papers already
Total eluster enargy [MeV] . .
published; 2 more in development

4000

II]1|IIIII’II|]1I|II’

2000

.

= o

® Lead glass positron flux measurement data analysis
o analysis of 2022 data
o  obtaining results to help the experiment calibration in future
runs

o 1 master thesis defended in 2025 \ - = A | BT &
' light guide




* assoc. prof. Venelin Kozhuharov
* Assoc. prof. Martin Makariev

* head assist. prof. Dimitar Lubomirov
Mihaylov

* Assist. prof. Rado Simeonov

1Ok ALICE team

Anton Alkin

Valentin Buchakchiev
Kalina Dimitrova
Martina Docheva

Mira Ivaylova Gencheva
Daniel Ivanov

Svetoslav Ivanov
Katerina Kostova

Ruslan Nastaev
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Quark gluon plasma
Momusauyusima 3a ALICE

ALICE nacnegsa QGP n etanute Ha conbCcbumn Mexay Texku noHn (HI) upes
HabnogaemMm BENMYMHN BbB PUHAMNHOTO CbCTOSAHNE

o AQpOHM3aunsl, agpoHHa XMMUSA U CBOMCTBA Ha cpeaaTta
e B3anmogencTeunsa Ha cpegaTta ¢ “rBbpan” npobu

e CniekTpanHu doopmMn Ha agpOHUTE M KONEKTUBHU ehekTu

= QGP formation
a— Initial state

o
@9IIDIGDIII e
MIICdolCIIo®

P-’e-equ[h'bmrm

l

Time: 0 fm/c < 1fm/c
Plot from the SQM 2026 conference - Chiara Pinto

Freeze-out
Hadronisation ..t

~10 fm/c

~10's fm/c

NHTepecHUTe BbNPOCK:

® HavyanHu ycrnosus 1 reomeTpus

e QGP: TpaHCnopTHN CBONCTBA

e QGP: Temneparypa

e Kora HacTbnBa agpoHn3aumna?

e OcTaTb4yHO CUITHO B3aMMOLENCTBME
e Kak ce obpasysart nekute sgpa?

30



Obo6LeHne

[louHoca Ha kamedpa AmomHa Qu3uka Kbm ALICE

Freeze-out
Hadronisation @ .....Y

QGP formation e -y

Time: 0 fm/c s1fm/c T ~10 fm/c ~10's fm/c

FoCal KoanecueHums demTOCKOMMUSA

31



FoCal
Kanopumemsbp 3a RUN4 (cned 2029 2.)

o EMCAL | Electromagnetic Calorimeter
o FIT | Fast Interaction Trigger

a FoCal | Forward Calorimeter
of compensator magnet)

o HMPIDl ngh Momentum Particle
Identification Detector

o ITS| Inner Tracking System

e MCH | Muon Tracking Chambers
o MFT| Muon Forward Tracker
o MID| Muon Identifier

o PHOS/CPV| Photon Spectrometer
€D ToF| Time Of Flight

0 TPC| Time Projection Chamber
Q TRD| Transition Radiation Detector
@ 2ZDC| Zero Degree Calorimeter
@ Absorber

@ Dipole Magnet

@ L3 Magnet

¢ [1pu cnegsawms bnrpeng Ha ALICE, we ce no6asu kanopmeTsbp
e llle ce nokpue nceeoobbpavHaTa 3.4 <n <5.8
e llle ce Hamupa Ha 7 M. OT To4KaTa Ha CONbCHK

EM and DIS measurements

Ll,en: nicnegBaHe Ha rMyoHHOTO HacullaHe

e FoCal-E: bmHOoCermeHTMpaH enekTpoMarHuTeH
KanopumeTbp

e FoCal-H: agpoHeH kanopumeTbp (MeTaneH
CUMHTMNATOpP) NO3BOsISiBALL, M30NMPAHETO Ha
¢OTOHM K 3acMYaHe Ha JKETOBE

For details see the presentation by head assist.

prof. Dimitar Mihaylov
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Observation of deuteron and antideuteron

Fgci#tsfuof_Phﬁtiﬂs formation from resonance-decay nucleons
ona university

St. Kliment Ohridski
Based on

Nature volume 648, p. 306311 (2025) fevicion

# BREPUBLIC OF BULGARIA
¥, Ministry of Education and Science

neutron
National Roadmap for
Research Infrastructure

=
|',§"'-;I:LT Supported by the EU (NextGenerationEU)

SUMMIT through Bulgaria’s Recovery and
e Resilience Plan — SUMMIT

Dimitar Mihaylov
on behalf of the

ALICE collaboration

LHC Seminar, 03.02.2026
CERN, Switzerland

Reported by Dimitar Mihaylov (SU) at CERN LPCC seminar



https://indico.cern.ch/event/1640865/

5% Toseue 3a PADME u ALICE @

Kaauna Jumumpoea

TbpceHe Ha HOBW nekKun 4actuuyu c PADME
15:10 - 15:30

3ana "Cogusa", [paHd xomen "Cogusa”, Copusa, bvazapusa
Kamepuxa Kocmoea

WN3cnegeaHe napameTtpuTte Ha cHona B Run lll u Run IV Ha ekcnepumenTa PADME
11:50 - 12:05

3ana "Cogusa", lpaHd xomen "Cogua", Coun, brazapua

W3cnegBaHe Ha edpekTUTe Ha pagnauusa BbpXy NapaMmeTpuTe Ha U36paHu cUNMUMeBM GOTOYMHOXKUTENN

BaneHmuH by4akyues

Compton-TDCR cucTema 3a uscnegBaHe Ha CBET/IMHHUA OTIJIMK HA OpPraHUYHWU cUUHTUNaTopu Braaducaae Todopos
11:20 - 11:35

3ana "Cogusa”, FpaHd xomen "Cogusa", Copus, bvnzapus

Aumumusp Muxalinoe

WMacnegBaHe Ha cunHo B3amMogencTBawgm cucrtemum c ALICE
16:00 - 16:20

3ana "Copusa”, FpaHd xomen "Cogusa", Copus, bvnzapusa
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INRNE

Institue for Nuclear
Research and Nuclear Energy
(Bulgarian Academy of Science)

Institutes
SOFIA
UNIVERSITY

ST. KLIMENT
OHRIDSKI

EsT. 1888

SU

Sofia Universityv

B
A
S

ISER

Institute of System
Engeneering and Robotics
(Bulgarian Academy of Science)
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. 2 CMS achievements awards %

BRIL

Peter Tsrunchev (U. Sofia) - the development of almost real-time analysis

of the CMS emittance scans allowing for prompt monitoring of the
stability of the online luminosity calibration and rapid identification of

problems.

Offline S&C

* Todor Ivanov (U. Sofia) - for running and improving the CMS Distributed
Analysis infrastructure.

2017
CMS awards 41
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ML for RPC
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https://indico.cern.ch/event/1178959/
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D°-D™ “molecule”  Diquark-diantiquark

X(3872) exotic resonance

Trigger studies — RPC for Run4
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RPC trigger for Run4
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Data flow for a typical 2018 data-taking scenario

Level 1
Trigger

~100 kHz Full detector
information and
online resolution

Standard data stream:
~1 kHz, ~ 1000 MB/s

Parking data stream:
~3 kHz, ~ 2000 MB/s

Scouting data stream:
~5 kHz, ~ 40 MB/s

A typical Run 2 data flow during 2018 %

Prompt offline
reconstruction

Delayed offline
reconstruction

No offline
reconstruction

Data reconstructed and stored on disk
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@ = breakthroughprize.org/Laureates (B

[«

& ",4 : MISSION BOARD TROPHY EVENTS NOMINATIONS NEWS CONTACTS MANIFESTO
o %

BREAKTHROUGH COMMITTEE PRIZES LAUREATES RULES

Search

https://breakthroughprize.org/Laureates/
1

LAUREATES

Breakthrough Prize  Special Breakthrough Prize  New Horizons Prize  Physics Frontiers Prize

2025 2024 2023 2022 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012

The 2025 Breakthrough Prize in Fundamental Physics is awarded co-authors of publications based on CERN's Large Hadron Collider Run-2 data released between

2015 and July 15, 2024, at the experimental collaborations ATLAS, CMS, ALICE and LHCb. (ATLAS - 5,345 researchers; CMS - 4,550; ALICE - 1,869; LHCb - 1,744).

The $3 million prize is allocated to ATLAS ($1 million), CMS ($1 million), ALICE ($500,000) and LHCb ($500,000). In consultation with the leaders of the experiments,
the Breakthrough Prize Foundation donated 100 percent of the prize funds to the CERN & Society Foundation. The prize money will be used by the collaborations
to offer grants for doctoral students from member institutes to spend research time at CERN, giving the students experience working at the forefront of science

and new expertise to bring back to their home countries and regions. The name of each winner can be found on the experiment pages below.

ATLAS Collaboration LHCb Collaboration
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OOyueHue

3aabKUTEIIHN OaKallaBbPCKU KYPCOBE:
“@Du3nka Ha eleMeHTapHuTe yacTuly — mbjeH (30+15+30)

“Dur3rKa Ha €JIEMEHTAPHUTE YacTUl — KpaTbk (15+15+15)

bakanaBbpcka mporpama Ha aHIJIMHCKH €3HK:

Nunclear and Particle Physics (NPP) — Qunatum, Nuclear and Particle Physics
(QNPP)

MarucTbpcku nporpaMu Ha ObJATapCKU U aHTTIMMCKU €3HK:

du3nKa Ha AAPOTO U €JIEMEHTAPHUTE YaCTUIIM (3 cEM. B 5 CEM.)
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JloxktopanTtu 2017-2026

. Munena Xpucrosa /[ronenmaposa - 3amurtuia npe3 2025 .
. Momuni Hukonaes HaiinenoB - 3ammutwi npe3 2020 .
. Cumona Mnuesa MnueBa - 3ammtuia npe3 2021 t.
AnTOH Pymenos IletpoB - otumcnen npes 2021

Tonop TpennadunoB MBaHoB - orumcieH npe3 2022
Enron lllymka - 3amumrwn npes 2025 T

PanocnaB PocenoB CumeoHOB - 3amuTui mnpe3 2025
Cgerocina [lmamenoB MiBanoB - 3amurtwi npe3 2026
9. Cumeon BennucnaBoB BaHoB - 3amutin npes 2026
10. Banentun JJumutpoB byuakuueB - oOyuaBa ce

11. Kanuna Kpacumupona JlumutrpoBa - oOydaBa ce

12. T'eopru /laneB BacuneB - oOydaBa ce

13. Hpaitno I'eoprues [InonucoB - oOyuasa ce

14. Teopru PagocnaBoBo 31maTuHOB - 00y4aBa ce

15. Karepuna IlerpoBa KoctoBa - oOyuaBa ce

16. Muxaena [lerueBa [lexauBanoBa - oOyuaBa ce

17. bopuc OrusiHoB XalaykoB - oOydaBa ce

18. Jlunsna AcenoBa CyBapueBa - oOydaBa ce

0NV R LN
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DRD1 R&D Collaboration

Development of Gaseous Detectors Technologies




10} AF@DRDI1

GARFILED++:
- HPC

Signal Electrode

Insulator

Quter Resistive Electrode
- New gases

Gas Gap width

ose collaboration with:
* CERN

* University of Cambridge

Ground Wire

Inner Resistive Electrode
Graphite Layer

Fig. 1. Simple RCC design cross section.
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Mr(s). X

EW scale'

Courtesy of C. Grojean & A. Weiler,

and A. Hoecker

GUT scale!



* Motivation for SM extension

The main theoretical motivation for beyond the Standard Model physics
around TeV energies (LHC) is provided by the Hierarchy Problem, an
inexplicable the UltraViolet stability of the weak interaction scale
(MVK/I= 10° GeV) versus the Planck mass (M, = 10" GeV),
* *
4 IV'W, A WHY IS M’ /M? = 10" ? M;

|
| | | >

10° GeV 10° GeV 10" GeV

Introduction of new spin-1 bosons with the internal quantum numbers
identical to the Standard Model Higgs doublet can help to solve the

Hierarchy Problem. [H*] . [W*+

HO
M.V. Chizhov and G. Dvali “Origin and Phenomenology of Weak-Doublet Spin-1
Bosons”, Phys. Lett. B 703 (2011) 593, arXiv:0908.0924 65



INCVWY VOCUWUI DONMOIS alll

* their interactions

*
There are two states for charged boson W, —
x

x
and two neutral bosons: CP-evenRe Z and CP-odd ImZ,
=

x x
L,.= gx goy (0,27-06,2")
Initial hypothesis: coupling constant £ 7is equal to SU(2) gauge
coupling constat®  which is universal for leptons and quarks
and does not depend on generation¥’ =¢- u,T,u,d,s,c,b,t
The scale of the new physics® ™ is accepted equal to the mass
of new bosons which should be around or less 1 TeV.

Therefore, first searches have been conducted in Drell-Yan and
dijets channels.
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Hos npoexrt B ATLAS: AccomMaTUBHOE POXKIACHUE
W*/Z" 6030H0B C TS:KeJIbIMH KBApKAMH

At first glance, these results exclude the possibility of existence of new vector
bosons with masses M ~ 1 TeV or less. However, their production and decays were
searched only in Drell-Yan (LPX subgroup) and dijets (JDM) processes. In other
words, the quark-lepton and family universality was always assumed.

This assumption is natural for the vector fields like Z'/W’' from the adjoint
representations of the gauge group in order to avoid tree-level flavor-changing
neutral currents, whereas the scalar Higgs doublet from the fundamental
representation interacts mainly with the fermions from the third family, which is
the source of the flavor violation in Nature. Since the vector doublets come along
with the scalar doublets, it is more natural

to suggest a similar pattern of couplings for

the vector doublets too. 7 W:+
<>
H?° z



Higgs vs. new vector bosons

e

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/CrossSections

gg Fusion tt Fusion E10 | | o l‘l\llv—;=I8|-|I-elvl % G[pb]
% 1ol : 19.27
T z
N _
: 1 1.578
ok 0.7046
: 0.4153
1080100 ~ 120 140 160 180 200 0.1293

M, [GeV]

18 GeV



| Signature of charged W™ bosons (4FS)

The charged W* boson is interacting only with top and bottom
quarks. Therefore, it is produced in top-bottom quarks
annihilation and also it decays to them.

This process izgnalogdtis te>previbus neutral Z* boson
production: ~ The final state coincides with the
associated production of the Higgs

» boson with a top quark pair and the

_ following Higgs decay into bottom
quarks, although with absolutely
different kinematics.
Decay of BSM charged Higgs into top
and bottom quarks has nearly the  ©°

+



| Signature of charged W* bosons (5FS)

The second signature of the charged W* boson production, when
the bottgm, qyprk comes from the proton contamination (SFS),

IS mUCh SImE ertharthe pre evious-one:
]

slp === &P == )
- - -~ &(pp => tbW*)

matched -

10 =
b ]

4 5
O.matched — O +wo -

1+ w ’ .
M.
where v =In—*= - 2
m,
I Y T L T T T T
400 600 00 1000 1200

M, 1GeV] 70



(O Positions

1

éollaboration Board Deputy Chair — 1

Muon Institution Board Deputy Chair — 1 (2
mandates)

RPC Institution Board Chair — 2 (2 persons served and
one of them served 2 mandates)

Member of the CMS Conference Committee — 1 (10
years)

Muon Conference and Publication Board Chair — 1 (7
years)

Muon Internal Scrutiny group chair -1 (2 mandates)

Member of Muon Conference and Publication Board -
4

\ |

Muon DPGO — 1 (2 mandates)

Muon TCO — 1

RPC Conference Committee — 2 (4
mandates in total)

RPC DPG -3 (3 persons served
and one of them served 2
mandates)

RPC TC -1 (10 years)
RPC RC -1 (10 years)

RPC Trigger -1
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