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Pn3nyeckana nporpamma
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«CMeXKHble» aKCnepnMeHTbl K
npeaLecTBeHHNKN
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[TpenmyllecTtBa Cynep CT-
PabpUKn

D-me30HbI U T-nenToHbl byayT npon3BoanTbca U Ha B-pabpukax Belle-2 n
LHCb. Ho TouHOCTb MHOIrMX namepenmnit Ha Cynep Yapm-tay pabpuke byaet
Bbile 61arogaps MeHbLEeN CUCTEMATUYECKOM OLLINDOKe.

»MNapHoe poxaeHne D,Aunt » H13KaA MHOXeCTBEHHOCTb
[1BOMHOE MeYyeHne, UsSMepeHue B 2 pa3a meHbuwe Belle-2, Ha
abCoNOTHbIX BEPOATHOCTEMN nopAaaku meHblie LHCb
pacnagos

jp— »NoporoBas KNHEMATUKA
0

»KorepeHTHoe poxkaeHune D7D MopasneHne poHa, Hanpmumep, B

N3yueHne ocunnnaumm, usyvyeHme T - uy

napameTpoB D-me30HOB, 5
HeoBXOAMMbIX ANA aHanM3a AaHHbIX  » [TONAPU30BAHHbBIN MY4YOK

B-dpabpuk 3/1IeEKTPOHOB
pacnagpbl T, nonck CP-HapyLweHunA

Cynep ct-pabpuka u B-dabpuku gononHatot gpyr gpyra!
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Npumep: Z.(3900) Ha BES-III
n Belle

i : PRL110, 252002 B . . PRL110, 252001
967 fb-! in 10 years running time&_ 0.525 fb! in one month funning time
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+ M=3894.5+6.6+4.5 MeV « M=3899.0+3.6+4.9 MeV

o ['=63+24+26 MeV o ['=46+10+20 MeV

* 159 + 49 events « 307 +48 events

« >5 26 + >8c
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YCKOpUTENbHbIN KOMMJIEKC

s
Mepumetp 622.712 m .
20 60 Mpaj
Bx/By 100 MM / 1 MM 2.5GeV e-
Frr 350 MTI'yy,
Epeam (I9B) | 1.5 | 2 3
I'(A) 2 | 2 | 2

50m 10C m

Nounch 323 | 431 | 259 ' :

Lpea X103 | 0.8 1.3 | 1.1
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ﬁlovosibirsk Super Charm Tau Factory \

e+ DR — positron damping ring
DW — damping wiggler

' SS — Siberian Snake
NapameTtpbl 2020 roga @5 CV — electron-positron converter

o Pol e-/e- - polarized/un-polarized electron

- Rt
% \SOU rce /
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YCKOpUTEIbHbIM KOMMJIEKC:
Mporpecc v naaHbl

2006-2020

* Beam energy increase up to 3 GeV
(experimental program requirement)

*Realistic design of the FF/MDI area
L*=06m—-09m

*3d design of FF lens and cryostat

*Short chromatic correction section
(designed by Katsunobu Oide for FCC-
ee)

*Reduction of damping wiggler
number and relaxing their parameters

*Change of parameters to enhance DA

JloraweHko U.b.

Next steps

*Maximum beam energy increase up to
3.5 GeV (experimental program
requirement). — Ring circumference
increase up to ~750 m.

*Reduction of the maximum FF lens
gradient from 100 T/m to 30 T/m. —
FF and MDI design relax.

*AtIP 3," =10 cm — 5 cm — Avoiding
of the BB synchrobetatron instability.

*Off-momentum dynamic aperture
increase.

*Realistic luminosity simulation under
realistic circumstances.

CYMEP YAPM-TAY ®ABPUKA 10




JleTeKTop

TpeboBanus

o

o

o

o

Xopoliee UMIYJIbCHOE pa3pelICHHE

KaTtywka
PID

cnucrtema

Xopol1ast FTepMETUYHOCTD
MIOOHHaA cnctema um

Perucrpaiiss MArkux TpekoB ¢ p; = 50 MaB  gou5

Xoporuee u/mt/K/lp pa3znenenne no 1.5 I'aB Npelidosas

Kamepa

o dE /dx B TpeKOBOU cUCTEME

o CnenuanbHbie cucTeMbl 1t u/m u /K
pasaencHus

BHyTpeHHUM
Tpekep
Xoporuee T[O/)/ pas3eiI€eHUE U PETUCTpaALU

Y B nuanaszone sHeprui ot 10 MaB no
3000 MaB

o Xopolliee SJHEPTeTHIECKOE pa3peIIeHue B KanopumeTp
KaJIOPHMETPE

BakyymHasa kamepa

o BeicTpslii kanopumerp (o < 1 HC) s
TIOJIABJICHUS MTyYKOBOTO U Pileup mrymon <€ >

DAQ rate ~300 kI'y @ ] /¢

5m
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BHYTPEHHUN TpeKep

4-CNOMNHbIN 4-cNONHbIN BpEMSA-NPOEKLMOHHAA

KPEMHUEBBLIN AETEKTOP LUANHOPUNYECKNIA Kamepa
MUKpo-RWELL

INFN (LNF+Ferrara) NA®
J1.LLlexTmaH,

A.CoKonoes,...
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OcHOBHaA ApendoBas Kamepa

N3mepeHune nmnynbca u dE/dx (ana naeHTMdmkaumm)

PaspeweHune ~100 u
Manasa auenka

MWHMMaNbHOE KONNYECTBO MaTepuana (ana ymeHblUeHUS
MHOTOKPATHOro pacceaHuna)

Pasmep: @ (400-1600) x 1800 mm

NAD (K.Toabiwes) INFN (Lecce, Bari + A.lNonos)
«TpagUUMOHHDbIAN» BapUaHT «State-of-art» BapuaHTr
Babar, BES-3, Belle-2 KLOE, MEG-2, IDEA
AKCcuanbHble U CTepeo cynepcsion TonbKo cTepeo ciou
«O6bIYHbIY» dE/dX dE/dx c nomoLblo nogcyeTa KNacTepos
«PyyHOe» HaTArMBaHMeE NPOBOAOYEK Pob60TM3npoBaHHOE HaTArMBaHMe
Op, ©0.4%at1GeV  0ggp/ax = 6.9% Op, ®0.2%at1GeV 0gp/ax = 3.6%

JNoraweHko U.b. CYMEP YAPM-TAY ®ABPUKA 13




RanopumeTp

7424 Kpuctannos Csl
5248 B UMAMHAPNYECKOMN YaCTH

2176 B TOpLaAX
5.5 x5.5x30(34) cm

pCsl+WLS+4 APD

op  1.9% @0'33%@0'11%
E  *EGev) = VE E

CucTema akTUBHO NPOTOTUNMPYETCA
NAD (O.EnndaHos)
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MOOHHaa cnctema

NAP (A.Cyxapes) + PUAH

OCHOBHOW BapMaHT:
scintillator

CUMHTUANALUMOHHbBIE MONOCKU C ight
yTeHue ¢ nomouwbio WLS BON1OKHA “
SiPM

(BELLE-2, CMD-3)

8-9 cnoes BHYTpU ApMma

~1500 m? ’

ok Reflective coating

Mirror

Reflective tape

Optical glue

SiPM-fiber connector

BELLE-2

CMD-3
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Cuctema MaeHTUOUKaLMn:
onumm

u/rm - separation

n<n
$ FARICH

/
—

1 ASHIPH n=1.03
¥ ASHIPH n=1.01}

¥ FDIRC
t:i 4H B ToF+ToP
dE
S L
o
©
Q
[44)
Oonuwnwn: n 2
* FARICH "A®
* ALLUND, 2 noKasaTena npenomaeHus 0 : 4
 TOF (TOP) P, GeVic
dE ' /7= ' 150 MeV /c
° FDIRC . . dX provide 1/ m-separation up to /
Giessen Univ. cluster counting — up to 220 MeV /c.

For P>220 MeV /c a dedicated PID system is neec

CYMEP YAPM-TAY ®ABPUKA 16
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[TporpammHoe obecneyeHue

@ Subsystems implemented to the moment:

» Beam pipe & final focus magnets AURORA framework
» Inner tracker (three options)

» Advanced DC with Stereolayers
» Particle ID (two options)

NAD + CERN,INFN,...

» Crystal calorimeter [paHT PH®
» Simplified s/c coil
» Muon system & yoke MoxHo yxe
MCcnoab3oBaTb ANA
e Geometry testing tools for Cl MOZIENMPOBAHNS.

(overlaps, material scans. . .)

MO nocToAHHO

We have geometry for at least one option for each subsystem pa3BUBaETCH.

@ Major To Do: production-ready magnetic field description

JNoraweHko U.b. CYMEP YAPM-TAY ®ABPUKA 17




CTaTyC NPOEKTa

2011 roa: npoeKT Cynep c-tpabpuKu BOLWEN B YUC/IO LUECTU NPOEKTOB
K/lacca meracameHc, BblIbpaHHbIX NPaBUTENBLCTBEHHOM KOMUCCUEN ANA
peanunsaynmn Ha Tepputopumn Poccuun.

C 2017 ropa — cdopmuposaH IAC, npoBoaATCcA perynapHble
MeXAYyHapoaHble CoBeLllaHUA

2018 roa, — 0o6HOBNEHHbIN KOHLENTYa/IbHbIA MPOEKT (NpoaonxKaeT
Pa3BMBATbCA)

2020 ropg - I'paHT EBpoKOMmmMccmmn CREMLIN+, nogaeprKa yd4actua
eBPONENCKUX rpynn B Pa3BUTUKM NPOEKTA

2020 rog — sBkntoveHune Cynep c-tay ¢pabpukm B npoeKT bonbon Capos

2021 rog — oXXupgaem peleHua o CTapTe NPOoeKTa

JNoraweHko U.b. CYMEP YAPM-TAY ®ABPUKA 18




MexayHapoaHble CoBellaHKA

Dekabpb 2017, MAD CO PAH. ObcyrkaeHne dU3nNYeCcKom Nporpammbl
o https://ctd.inp.nsk.su/wiki/index.php/1st_workshop_on_physics_at_ SCTF

MapTt 2018, NekunH. ObcyxRaeHNe GU3NKKU U CTaTyCa KUTAMCKOTo U
POCCUICKOro NpoeKToB. [leknapaumna HaMepeHnt 0 COTPYAHNYECTBE

o http://cicpi.ustc.edu.cn/indico/conferenceOtherViews.py?view=standard&confld
=1009#20180318

Mawu 2018, UAD CO PAH. ObcykaeHUe TEXHONOTNI AETEKTUPOBAHUA YacTUL,
o https://indico.inp.nsk.su/event/13/other-view?view=standard

DNekabpb 2018, Orsay(PpaHums). CoBmecTHOe coBellaHne C KUTaNCKMMU
Koaneramu

Hoabpb 2019, MockBa. CoBMeCcTHOE coBellaHUEe C KUTaUCKUMKU Koeramm

Hoabpb 2020, Xeden (oHnamH). CoBMecTHOe coBeLaHNE C KUTaUCKUMMU
Konneramm

JNoraweHko U.b. CYMEP YAPM-TAY ®ABPUKA 19




DopMMpoBaHME MeXAYHAPOAHOW
Konnabopaumm

= CbopmmnpoBaH MeKAYHaPOAHbIA KOMUTET

CpopmmpoBaHbl paboume rpynnbl
coBeTHUKOB (13 yenosek, NTanus, CERN,

* BHYTpeHHWI Tpekep CWA, Poccus, Kutan, cnanusa, lfepmaHus,
- [ipeiidosas kamepa MeKcuka, MNonblua)
*Cuctema naeHTUPprKaumm 4actumu, TR T R D TR RT T Tam A

TUTYT SgepHon ®Pusnkmn CO PA

* Kanopumetp

* MIOOHHaA cuctema
*CBepxNpoBOAALLAA KAaTyLWKa N APMO
* du3nyeckasa nporpamma

* KoMNbIOTUHT

*Cuctema cbopa gaHHbIX U TpUrrep

*[My4yKkoBbI POH

EcTb HamepeHue aaTb opuLUManbHbIN CTapT Konnabopaummn B 2020 roay

JNoraweHko U.b. CYMEP YAPM-TAY ®ABPUKA 20




CREMLINplus Project

A 4-year EU-Russian project: 01.02.2020 -
31.01.2024

Funded under Horizon 2020. Grant agreement no.
871072

EU’s Flagship project in the EU-Russian
cooperation in the domain of Rl

Budget: 25 million EUR

Consortium: 35 partners (9 EU countries,
10 Russian partners)

Coordinator: DESY :' -5.:: E

www.cremlinplus.eu

JNoraweHko U.b. CYMEP YAPM-TAY ®ABPUKA
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CREMLINplus WP5. Joint
technology development around
SCT and future lepton colliders

N

5.1 Internationalization of SCT BINP, CERN

5.2 Collider technologies CERN, BINP, 1JCLab
5.3 Software for detector design BINP, CERN

5.4 Inner tracker BINP, Frascati, Ferrara
5.5 Central tracker BINP, Lecce, Bari

5.6 Particle identification system BINP, JLU-Giessen

'ib) Cub (INFN \\__‘V\\ GOV

\
Iréne Joliot-Curie NLS
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Snowmass 2021

Precision experiments at Super Charm-Tau Factory
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The role of the procision particle physics experiments at low energy is going to grow in the
next 10 - 20 years s complimentary to direct search of the new physics at energy frontier
Super Havour factaries are electron-positron colliders with high lnminesity which provide an
opportunity for such experiments. Super charm-tau factory (SCTF) is going to operate in
the center-of-mass energy range /7 between 2 GeV and 6 GeV with the peak luminosity
of 10% cm~25~1. SCTF has one interaction point with a general-purpose particle detector
with outstanding detection efficiency of soft tracks and particle identification quality. The
goal of SCTF is to study a wide range of phenomena with charmed hadrons and tan lepton
with high accuracy at threshold production, which gives an opportunity for discovery of
rare or forbidden by standard model (SM) effects and makes it complementary to already
operating Belle 11 and LHCh

Mucoemo o Cynep c-Tay pabpmke B Snowmass
2021 (npouecc cTpaTerM4yeckoro naaHMpoBaHmA
obnactn pmsmkm yactuy 8 CLLUA n B mupe)
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[TpoeKkT bosbwon Capos

*Pagom c r.CapoB nsiaHnpyeTca co3gaTb HOBbIM HauMOHaNbHbIN LEHTP
OU3UKN U MaTEMATUKMU

*Cynep c-tay pabpuKa cTaHET «KAKOPHbIM» NMPOEKTOM 3TOrO LLEeHTPa

*[1ekabpb 2020: nucbMmo Ha uma lMpe3unaeHTta PO ot umenun A.E.Jlnxayesa
(reH.gmnpekTop Pocatom), A.M.CepreeBa (npe3smnaeHT PAH),
B.A.MaTtBeeBa (gupektop OUAN) c npeanokeHnem o CTPOUTENbCTBE

Cynep c-tay ¢abpukun B Capose. Pesontouun: CornaceH, A.A.dypceHKo
npopaboTaTb C 3aNHTEPECOBAHHbIMW CTOPOHAMMU.

*B HacToALWee Bpema BONPOC aKTUBHO npopabaTbiBaetca B MK
«Pocatom», AgmumnHuctpauum lNpesnaeHta, MHBO.
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Cynep C-tay ¢pabpuKa B CapoBse
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