Cynep c-tay ¢abpuKa

JNOTAWEHKO MBAH BOPUMCOBWY




nobanbHasa cTpaTerna pa3BuUTMA GU3UKA

HaCTU

= Large Hadron Collider

[TONCKM HOBbIX IBNEHUWN BeAyTCH

Nno MHOI'MmM Hal'lpaBl'IeHMFIM :
frontier

E ne rgy Search for the new particles

Precision study of properties
of known particles

" Darkmatter — Cosmic Intensity *
= Cosmic rays . . "
. Space-based  Trontier frontier .

experiments
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Colliders-Factories
Intensive beams
Neutrinos

Rare and precision
experiments
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Previous PEP-II (USA), KEK-B (Japan) LEP, LEP-2 (CERN)

Now BEPC-II (China)
Super KEK-B (Japan), LHCb (CERN)

FCC-ee (CERN), CEPC (China)

Future | Super charm-tau factory
x100 gain in luminosity

OCHOBHOI NPUHLUN: NPOU3BOAUM B 60/1bLLOM KOJIMUECTBE U3BECTHbIE YacTULbl U AeTa/IbHO U3yYaeM UX CBOMUCTBA
Cmamucmuka onpeodesnsem MAKCUMAsAbHO O0CMUMX UMY MOYHOCMb
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Cynep c-Tay dabpuka

. . CDR -
» Super charm-tau factory is ete™ collider, [ ctd.inp.nsk.su ] 15 GeVe- "
dedicated to precision study of properties of
charm-quark, tau-lepton, study of strong

2.5 GeV e-

1.5 GeV e+

interactions, search of BSM physics et DR . 7 J,«“*Q
i //’ IeZ
o Beam energy from 1.5 to 3.5 GeV w1 ~? 0o som 100m
: ev e- ~ |
o Luminosity £ = 103> cm™%c™1 @ 2 GeV General purpose
1..3 GeV e-e+
o Longitudinally polarized electron beam ‘ detector
, . . bW -
» Experiments will be conducted using state-of- S
the-art general purpose detector sz g bW *

o Tracking (including low p;)
o Calorimetry (high resolution, fast, 7°/y sep.)
o Particle ID (u/m/K/p up to 1.5 GeV/c)
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https://ctd.inp.nsk.su/c-tau/

[TpoekT Cynep Tay-c pabpukn B Kutae

Interaction Region: Large Piwinski Angle Collision
+Crabbed Waist Scheme, as a general consensus among us

About injector:

® For e+ and e-, full energy
linac injection

® e- source (can upgrade to a
polarized gun), accelerated
to 1.0GeV, divided into two
beams, one to main injector.
one to e+ convertor

® Main injector energy range:
1.0 to 3.5GeV

® e+ source. 1.0GeV->1.5GeV electron bombard a convertor,
positron beam captured and injected to a damping ring,
then 1.0GeV to main injector

NoraweHko NeaH (UAD) CYMEP C-TAY ®ABPUKA 6




Cynep c-tay ¢pabpuKa
B Capose
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[1nanasoH sHeprmum CCTO

MoporoBoe poXKAeHUE HEPENATUBUCTCKUX
o(eTe™ — hadrons) YyacTuu, obecneymBaeT oNTMMa/ibHble YCA0BUA

R ANA NX BCECTOPOHHEro U3yYyeHusn
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dusnyeckan Nporpamma

CCT® — s3KCnepMMEHT C LUMPOKOM MNPOrpammon NpeLm3mMoHHbIX U3MePEHU

v' N3mepeHune cuibHbIX $a3s
amnauTyg, pacnagos D-me30HOB

v' U3mepeHune abCcontoTHbIX
BEPOATHOCTEN pacnagos
v TIoMCK peaKknx pacnagos N

04apOBaHHOIO KBapKa

v' CP-HapylueHue B yapme
v,
v’ TpeumsnoHHoe nsmepeHmne CBOMCTB
T N1enToHa
npOBeng . v MNapameTpbl Muwiens, nposepka
HIERTPOC/IaboN JIENTOHHOW YHUBEPCabHOCTH
MOAEIIV v TpeuunsnoHHoe nsmepeHme

aZpPOHHbIX Pacnafos T NIeNTOHa
v TNowuck HapyweHna CP n T
CMMMETPUIN B pacnagax T

Heobxoanumo ana nsyyenua B
me30HOB Ha LHCh v Belle lI

v
v
v

v

KXA, as, V<. NpoBepKa

sct.inp.nsk.su

®ur3mKa Bo3OYKAEHHOTO
KBAapKOHMA

MoneKynsapHble COCTOAHUSA
MoporoBble B3anmoaencTems
6apnoHosB

MowuckK rnobonos B pacnagax

JIpwni!

anekTpocnabon mogenm, NnonUckn

HECTAHAAPTHbIX BK/1a408B


https://sct.inp.nsk.su/

Cynep c-tay dabpuka n B--pabpuku

— RO
’ b - ulv

JKkcnepumeHTbl  Ha CCTh PRSkE b — s/dy
KOMMN1eMeHTapHbl : CKM a, 8 Yur
B-bab . B - D%v
n3mepeHmsam Ha B-pabpukax: o
* [loporosasa KMHeMaTHKa B - K2n% Y(65)

B - K2KOK?

B->Ktnn® Z,
B - hvv,tv

* MNapHoe poxaeHue Y(55)

* KBaHTOBblEe Koppenaumm npu

poxkaeHun nap D°D°
Charged Higgs

SUSY,

* HU3Kasa MHOXXeCTBEHHOCTb, Charged Higgs B Clear BSM
BO3MOKHOCTb MO/HOMN
PEKOHCTPYKLUUU

Clear BSM

Dark matter

* MonApn30BaHHbIM NY4YOK
3NEKTPOHOB

CYMEP C-TAY ®ABPUKA
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E(Mev) | 1500 | 2000 | 2500 | 3000 | 3500 _

SCT Collider parameters 632.94
Frr(MHz2) 350
(2021 update) C— o
20(mrad) 60
A~ P
- Y 100
TRah | B Sl 000000 22x 107
& : = .
o DR 2 2 2 z
= 1 | 292 328 328 292 262
01 B U, (keV) 21 67 164 340 629
? f SPE /.- (kV) 1600 2000 2000 2000 3400
[ o4 0.0164  0.016  0.0142  0.013  0.0155
- Srr(%) 2 1.9 1.7 0.014 1.6
B 0. < 103  (SR/IBS) 0.28/1  0.4/0.7 0.47/0.62 0.57/0.61 0.66/0.68
L I 0;(mm)  (SR/IBS) 4/13 5/10 7/9.4  9.5/102 9.2/9.4
. ec(nm)  (SR/IBS) 3/21  4.7/127 7.4/105 10.6/11.6 14.5/14.8
. Lyc X 103°(cm™2s71) 0.5 0.8 1 1 1
oA0/1XKaeTCdA oNnTUMHMU3aunAa
PORCIRAE H 0.008 0.009 0.009 0.007 0.008
ANHaMNYECKOUN anepTypbl Ha HU3KNX 0.11 0.12 0.11 0.092 0.084
3HepruAx 3600 2900 2400 2600 6400
Nloraweno Msar (MAP) 3100 1900 1600 1700 '’ 1600




ObLWasn CTPYKTYpa AETEKTOPA

Momentum resolution o, /p < 0.4% at 1 GeV

Very symmetric and hermetic

Able to detect soft tracks (p; = 50 MeV /c)
o Inner tracker should be able to handle 10# tracks/cm?2s

4

Very good particle identification: e/u/m /K
> /K in the whole energy range, e.g. for DD mixing

o u/mupto 1.5 GeV, e.g. for T = uy search
o dE /dx better than 7%

Able to detect y from 10 MeV to 3.5 GeV, good 7% /y separation
o Calorimeter energy resolution oz /E < 1.8% at 1 GeV

o Calorimeter time resolution g, < 1 ns

Efficient “soft” trigger
Ability to operate at high luminosity, up to 300 kHz at J /Y

5.6x5.6x5.3m3

CYMNEP C-TAY ®AEPUKA

JloraweHko MeaH (MAD)



Inner Tracker: TPC

Outer radius 20 cm

Beam pipe, inner radius 1.5 cm

Inner radius 3 cm

TPC advantages:

* Highest number
of hits per track

* Great dE/dx
measurement

-30cm<Z<30cm

CYMNEP C-TAY ®AEPUKA

JloraweHko MeaH (MAD)




T P C p rOtOty p e Flange for the end-cap detector

Ability to operate in high flux (including reconstruction) have to proved

_ _ _ Resistive
Field cage is ready. Design of the end-cap divider

detector is going on.

* Quad-GEMs, then 2(3)GEMs-muRWELL

* Readout structure with several groups of
pads with different size 1-4 mm

e Electronics based on DMXG64B ASIC
(CSA+100 cells of analogue memory)

15 kV

P
<

NoraweHko NeaH (UAD) CYMEP C-TAY ®ABPUKA




INFN  The Cylindrical u-RWELL

The two schemes under study are both based ona B2B layout (a double radial TPC — with a central cathode), characterized by low

material budget and modular roof-tile shaped active device

CREMLIN PLUS

Conrcting Ruitian and Eurapean Messure 1
far Lanpesscsle Research Infrastrustures

“2 -B2B small drift gap” cylindrical detector

I “1 - B2B large drift gap” cylindrical detector

micro-TPC readout mode allowing
space resolution of O(100 pm) for
inclined tracks
(on the radial view)

N.2 small gap B2B C+layers = 1.72% X0
2 x 1 cm gas gap/B2B device

4 cm global sampling gas

146 % X0 <€——1p-

Further material budget reduction by
using:

high module FR4
low resistivity DLC cathode
aluminum Faraday-Cage/shielding

N.1large gap B2B C+layers— 0.86% X0
2 x 1 cm gas gap/B2B device
10 cm global sampling gas

2 0.75 % X0

JloraweHko MeaH (UAD)

CYIMEP C-TAY ®AEPUKA



@ Cremlin+ - the C+RWELL progress (1) CREMLIN PLUS
3

Connecting Russian and European Measures
for Large-scale Research Infrastructures

The design of the prototype has been completely revised and finalized
* Orders of flex-detector tiles (CERN — Rui) done —> delivery by the end of November

* Orders of mechanics/tools (anode/cathode, end-caps, plugs, tiles) done = construction in progress (@LOSON):

* anode mould DONE
* cathode mould DONE
* end-caps/plugs in peek > DONE
* tiles (still) under test > DONE
* HV, signal interface boards > DONE
» Detector assembly 2 Nov - Dec 2021

JloraweHko MeaH (MAD) CYMEP C-TAY ®ABEPUKA



LleHTpanbHasa ApendoBasa Kamepa

Measurement of momentum and dE/dx (PID)
* Spatial resolution ~100 u

* Small cell

* Minimal material (reduce MS)

* Approximate size: @ (400-1600) x 1800 mm

“Traditional” option BINP “Beyond-traditional” option INFN
Babar, BES-3, Belle-2 KLOE, MEG-2, IDEA

Axial and stereo superlayers Full stereo

Traditional dE/dx dE/dx by cluster counting

Feed-through wiring Robotic wiring

JloraweHko MeaH (MAD) CYMEP C-TAY ®ABEPUKA
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Drift chamber: “traditional” option
BINP

L
. Ezé'? v
* ~40000 wires o -

© 11k sensitive, W-Rh(Au) Lt ~ /0.21%2p? + 0.31%? A

© 29k field, Al(Au P 0.4% at 1 GeV q v

* Hexagonal cell, 6.3-7.5 mm OdE/dx 9%, _U
- 41 layers aE/dx D | A
* 60% He + 40% C;H, o | 4 UV
» 330 ns drift time (1.5 T) 4 A

oen.ninne-n

L]
|eosn

l.Yu.Basok et al., NIM A1009 (2021) 165490

P
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T
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%
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XXX I K AX P XX KX 8K oKX w e
XA X XXX X XXX KSR XX

X eX XXX Xexe

X, mm

i
700

Drift chamber: TraPid option
INFN

e XeXexox
XK XXX X R

lonizing

=: : | i track
el Sl BINP algorithm
S5 ¢t found peaks
= C 114 T M
oy 11 estimated .
~141000 wires Beo | ewiade || 0

XeXoXox

o 23k sensitive, W
o 117k field, Al (— C)

Square cell, 7.2-9.1 mm

Measurement of

64 layers o L

L~ /0.078%2p7 + 0.18%2  Mdvidua

(o) o/ 1 t
0% He + 10% IC4H10 ~0.2% at 1 GeV improves time 3
TaN/d and dE/dx o
X :
~ 3.69 resolution
dN /dx /0

JloraweHko MeaH (MAD) CYMEP C-TAY ®ABEPUKA




Drift chamber: TraPid option (INFN)

- outer cylinder ¢ ——m
sl
INFN teams I //f" o
INFN Bari INFN Lecce p : y u““i i / / /
. . iy —— |/ jum
M. Abbrescia A. Corvaglia oo spo0t on ﬂ asor sldering active  Wires
R. Aly G. Chiarello N 2 ea
N. De Filippis F. Cuna ' =
D. Diacono E. Gorini f:::.::tne.
G. Donvito F. Grancagnolo
W Elmetanawee A. Miccoli e
G. laselli M. Panareo Inner cyfinder
M. Maggi M. Primavera aX
l. Margjeka G. Tassielli ylinder, wire PCB
A. Ventura

Mechanics, wiring, test beam,

simulations...

BINP

Preamp ASIC, wire coating,

simulations,...




Test beam at CERN (Nov.2021

Purpose

15/12/21

Demonstrate the ability to count clusters at a fixed By (e.g. muons
at a fixed momentum — 165 GeV/c) by changing:

- the cell size (1-3 cm)

- the track angle (0° to 60°)

- the gas mixture (90/10: 12 cl/cm, 80/20: 20 cl/cm, for m.i.p.)

Establish the limiting parameters for an efficient cluster counting:
- cluster density as a function of impact parameter

- space charge (by changing gas gain, sense wire diameter, track angle)

- gas gain stability

Train different cluster counting algorithms

Claudio CAPUTO UC Louvain
Federica CUNA INFN Lecce
Nicola DE FILIPPIS INFN Bari
Francesco GRANCAGNOLO INFN Lecce
Matteo GRECO INFN Lecce
Sergey GRIBANOV BINP Novosibirsk
Kurtis JOHNSON U of Florida
Sasha POPOV BINP Novosibirsk
Angela TALIERCIO UC Louvain
Shuiting XIN IHEP Beijing

RD_FCCCM

trigger 6 tubes

counters lcm

%

0 Hz
0 Hz
0 Hz

|

+

[ ! .

l T=479C

e ra A A AR A AN o APt N APMAA gt

. Trig
Ay e AR S AP N SN AATTTAN TP T WV Sy
e B A RN e s A

e At Vet V' (e AR

g A AP S AN AN A pn e AN AN AN

3521/10000 events iogged to 11Nov_60angle_HVnominalPlus20_1p2GSPS_1

15/12/21

RD_FCCCM




PID: FARICH option (BINP)

First 4-layer aerogel

Variable n allows to increase N, using T.lijima et al., NIM A548 (2005) 383

thicker radiator without compromising og, AYu.Barnyakov et al., NIM A553 (2005) 70
AYu. Barnyakoy, et al., NIM A 732 (2013) 35

-]
¥
2
o
S
o
2
3
o
-

2012 test beam: p/m separation =30 at
P=1 GeV/c is demonstrated

PHOTON DETECTORS
WITH ELECTRONICS

AEROGEL
* Proximity focusing RICH
* 4-layer or gradient aerogel radiator
Nmax = 1.05 (1.077?), thickness 35 mm
* 21 m?total photon detector area
* SiPMs in barrel (16 m?)
* MCP PMTs in endcaps (5 m?)
* ~10° pixels with 4 mm pitch

i
g -
oy

First detector: Belle-Il (ARICH)

JloraweHko MeaH (MAD) CYMEP C-TAY ®ABEPUKA



PID: FDIRC options (JLU, Giessen)

FDIRC option s
e Inspired by design from BaBar, SuperB, oE
Belle I, and PANDA
e For PANDA Oo, ~ 2.1 mrad/track is achieved
for m/K with 3004 GeV/c —

e For SCTF 0g_ ~ 0.7 mrad/track is required
for p/m with 30@1.5 GeV/c PIRC
Main parameters: '
» Synthetic fused silica: Absorber
Barrel: 2x16 plates 110x32x1.5 cm 2x16 plates 110X_32X1'5 cm?
Endcap: 2x4 sectors 1+-2 cm thick and 2x16 expansion \3/olumes
32>20x10 cm Giessen cosmic station (GCS)

» Focusing optics: innovative rad-hard
3-layer spherical lens

» MCP-PMT or SiPM with o <100 ps
Barrel:
» [2+3 mm pixel
> 256-1.14-10° readout channels

Endcap:
» 16x0.5 mm pixel

> 2.88-10* readout channels

Events / 500 ps

CotpyaHunyectBo B pamkax CREMLIN+ u Panda

JloraweHko MeaH (MAD) CYMEP C-TAY ®AEPUKA




Calorimeter: pCsl option

7424 crystals, 16/18 X, Ay 08 011,
5248 in barrel 5.5 Csl(pure) + WLS + 4 APD $8664-55
:
: A leakage @ stat. @ el
2176 In endcap e
& 35“\\/ leakage
5.5 x5.5x30(34) cm g 1
© 5
pCsl + WLS + 4 APD s
0.55 100.MeV
00303 0d 05 06 07 08 09T

E [GeV]

op  17% 690'33%6190'11%
E *%EGev) = VE E
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MoaenmnpoBaHume

L | 1 L 1 1 . 1 (I 1 [
300 310 320 330 340 35?11

2
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PerynsipHble MexxgyHapoaHble COBELLaHUs C
obcyxageHnem dounsnyeckom nporpammol

9KCnepuMeHTa

Workshops on future super charm tau factories:
1. December 2017, Novosibirsk (link)
March 2018, Beijing (link)
May 2018, Novosibirsk (link)
December 2018, Orsay (link)
November 2019, Moscow (link) + 1t general WP5 meeting
November 2020, Hefei (online, link)

November 2021, Novosibirsk (hybrid, link) as 5" general WP5
meeting

CREMLINplus WP5 meetings:
8. 2n general WP5 meeting, September 2020 (online, link)
9. 3" general WP5 meeting, February 2021 (online, link) =
) ) ) HUHcTturyT ApepHo
10. 4™ general WP5 meeting, July 2021 (online, link)
11.The SCT Partnership kick-off meeting, November 18", 2021 (link)

N o ok Wb

¢

NoraweHko NeaH (NAD) Cynep c-Tay habpuka


https://ctd.inp.nsk.su/wiki/index.php/1st_workshop_on_physics_at_SCTF
http://cicpi.ustc.edu.cn/indico/conferenceOtherViews.py?view=standard&confId=1009#20180318
https://indico.inp.nsk.su/event/13/other-view?view=standard
https://indico.ijclab.in2p3.fr/event/4902/
https://c-tau.ru/
http://cicpi.ustc.edu.cn/indico/conferenceDisplay.py?confId=2760
https://indico.inp.nsk.su/event/62
https://indico.inp.nsk.su/event/37/
https://indico.inp.nsk.su/event/44/
https://indico.inp.nsk.su/event/44/
https://indico.inp.nsk.su/event/64

<)
European Strategy,

Update

European Strategy for Particle
Physics Update

»  The SCT physics potential is reflected in Physics
Briefing book: arXiv:1910.11775 [hep-eX]

Snowmass2021

» Letter of intent for SCT is signed by 100 colleagues from
38 organizations (including 10 Russian organizations)

» February 2022: white paper submitted

GnowhMain 2991

JNoraweHko NeaH (MAD) Cynep c-Tay habpuka 27


https://arxiv.org/abs/1910.11775

The SCT Partnership (SCTP

External Bodies

2 2 e
Russian International

Spokesperson Spokesperson

The SCT Institutional Board
(1B)

IB Chair _
lvan Logashenko Pavel Pakhlov SCT Partnership
IB Chair Russian Spokesperson
A  Annex 1. The Partners
List of all Partners. To be updated each time a new Partner has joined.
Country Affiliation Lol signing
date
Germany Justus Liebig University (JLU) Giessen 2021.09.22
¢ 18 H();I6pﬂ 2021 3anyu"leHo napTHepCTBO’ B 3aﬂ,al‘”/| KOTOporO Russia Novosibirsk State Technical University (NSTU) 2021.09.24
. Russia Novosibirsk State University (NSU) 2021.10.11
BXOD'MT " Russia P.N. Lebedev Physical Institute of Russian 2021.10.11
Academy of Science (LPI RAS)
L rIOp'FOTOBKa TEXHUHECKOTO NpoeKTa AeTeKTOpa Russia Budker Institute of Nuclear Physics (BIND) 2021.10.13
2. Pa3B|/|T|/|e (b|/|3|/|l-|eCKO|Z nporpaMmbl SKCrepmMeHTa Russia Lomonosov Moscow State University Skobeltsyn 2021.10.29
o o Institute of Nuclear Physics (SINP MSU)
3. Paspabotka npasun paboTbl Ana 6yayLwen nonHoueHHon konnabopaumm Mexico Physics Department, Center for Research and Advanced | 2021.11.12
. . Studies (Cinvestav)
L SCt .INn D .Nns k .S U/D artn ers h | D International | Joint Institute for Nuclear Research (JINR) 2021.11.15
Russia Higher School of Economics (HSE) University 2021.11.15
Russia Institute of Nuclear and Radiation Physics (INRP) RFNC- | 2021.11.16
VNIIEF
Table 1: Updated on November 18, 2021.

INoraweHko UeaH (MAD) Cynep c-tay pabpuka 28


https://sct.inp.nsk.su/partnership

dunsmyeckaa nporpamma: obHoseHne 2022

Oraasnienne “ l“‘”“'“ . - > 2021: = 4‘0 CTpaHMU.
! e > 2022: = 120 cTpaHuy,

» OKos0 10 aKTMBHbIX aBTOPOB
n3 ®UAH n NAD
> PepaKTtopbl:
o [.B. Maxnosa (PUAH)
o A.E. BoHgapb (NAD)

JNloraweHko UeaH (MAD) Cynep c-tay ¢pabpuka 29



POAL-BHVWN3®
POCATOM

CoszpaHue HLU®M - knroueBoe cobbiTve [0aa HayKu U TEXHONOMMH hl.’

Pabo4yas noe3nka lNpe3uageHta PP, Capos, 26.11.2020

O6paweHue K MNpesngeHty PP o cozpgaHum
«HaumoHanbHOro ueHTpa hmM3nkm n maTeMaTuKmu»

= Cornacosatb co3gaHMe «HaunoHanbHOro UeHTpa
JU3NKN U MaTeMaTUKny,

= [lopyuntb [lpaButensctey P® nogrotoButh M
YyTBEPOUTb  HaAyyHylO MporpamMmy W  rnporpaMmmy
pa3BuTns LleHTpa

= Opobputb  OTKpbITME  dunmnana MIY  vmeHu

M.B.JlomoHocoBa; M.B. MuwycmuHry, A.3. BaiHo

= CornacoBartb co3gaHuve 9KCrepuMeHTarbHOWM
YCTaHOBKN MUPOBOTO YPOBHS;

CoenaceH. lNpowy noddepxxame.
Lonoxume amaribi, CPOKU,
ucrionnHumernedu, rnaHd pabomsi
10 pearnu3ayuu rnpeodroxeHHo20
rnpoekma.

= [lopaoepxaTb OObegMHEHWE TEPPUTOPUN TOPOACKOrO
okpyra ropoa CapoB n [JuBeeBCKOro MyHULMUMNANbLHOrO
oKpyra

B.B. llymuH
30




POAL-BHVWN3®
POCATOM

Cxema ynpaBrneHusa npoektom HLUPM 6’

HauvoHanbHbIN ueHTp du3umkn n matematuku (HUPM) — obveanHeHne obpasoBaTesibHbIX U Hay4YHO-UCCIedoBaTeNbCKUX
opraHnsaummn

Lenb — npoBegeHne yHoameHTanbHbIX UCCNegoBaHMA MO LWMPOKOMY Kpyry npobnem ouamMkm U MateMaTtuku U noarotoska
KagpoB MWPOBOrO YPOBHS C MWCMOMb30BaHMEM YHUKANbHOW 3SKCNepuMeHTarnbHOW 6asbl opraHusauui sioepHOro OpyXenHOoro
komnnekca ockopnopaumn «Pocatom».
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TeKkyLWmMmM cTaTyc

* PaboTa no pa3suTtuio npoekTa Cynep c-Tay ¢abpurKM NPoao/KaeTca 1 paclumpaeTcs

* BepeTcA pa60Ta No Noay4yeHumio (I)I/lHaHCI/IpOBaHI/Iﬂ Ha NMPOEKT coBMeCcTHO ¢ Pocatomom. [poBoaAaTcA
exeHegebHble coBeLlLaHUA.

* MoagrotoBaeH cnncok pabot noarotosButenbHoro stana (R&D). MpegnonaraeTcs MHTErPMPOBATL 3TU
paboTbl B HayuyHyto nporpammy HUPM. «lMepBas nactouka» — ogobpeHa pabota N0 NPOEKTUPOBAHMUIO
dunHanbHoOro pokyca.

* B 2022 roay 3annaHMpoBaHa TemaTndecKaa nNeTHAA WwKona B Capose

* B teyeHue 2021 rona obHoBAEHA dU3NYecKas Nporpamma, NnoaroTosseH 0630pHbIN AOKYMEHT A/iA
Snowmass 2021.

* CbopMMpoBaHO NapTHEPCTBO (NpOoToKoN/1abopauma) ¢ Lenbio pa3BUTUA NPOeKTa 1 noarotoskn TDR
AeTeKTopa.

* CREMLIN+ 6bln Ba*KHbIM AApanBEPOM pPa3BUTUA NPOeKTa nocneaHue 2 roga. Cenyac COTpyaHNYECTBO
B pamkax CREMLIN+ 3amoporKeHo.

JloraweHko MeaH (MAD) CYMEP C-TAY ®ABEPUKA 32




