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> MpeunsnoHHoe n3mepeHme CUNbHOTo B3aUMOAENCTBUA B HenepTypbaTuBHOM obnactu

> [1OUCK N n3yyeHmne aK30TUYECKUX KBAPKOBbIX U MMHOOHHbIX COCTOAHMUM

> JleTanbHoe n3yyeHune Tay-n1enToHa
> ounck Hosot ®nU3nku



Mposepka CM B
anekTpocnabom
CeKTope
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Pnsnyeckana nporpamma

Heobxoanmblii MHFpeaMeHT ANA NOUCKa

HOBOWM $M3MKM B pacnagax B-me3oHoB
N3mepeHue cunbHbix a3

B pacnaiax D-me30HOB
Mounck 3anpeweHHbIX Uau

CUJIbHO NoAaBJ/IEHHDbIX
pacnagoB C-KBapKa v

NMounck CP-HapyLweHuUA

ENERN

N3mepeHne napameTpoB T-N€NTOHA
C BbICOKOM TOYHOCTbIO

ctd.inp.nsk.su

®dun3nKka cMNbHOBO3OYKAEHHOIO
KBapKOHUSA

MoneKkynapHble COCTOAHMA
NoporoBble B3aMmoaencTesusa
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MapameTpbl Muwensa. NposepKa v

NIENTOHHOW YHUBEPCANbHOCTU

[NpeunsmMoHHOe namepeHume -

a/IPOHHbIX Pacnafos T-nenT:)N RXA, ag, V. I'I01:1cu OTK/IOHEHUWN oT
aneKkTpocnabon mogenn. NMouck

Mowuck CP, T HapyweHun B pacnagax
T-NenToHa

HECTaHAAPTHbLIX BKN1a40B



OcHoBHble TpeboBaHUA
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RoHUenumAa aeTekTopa

7. MIOOHHaA cuctema U Apmo
@) CLI,MHTMI'II'IFITOpr,
o apendosbie TPYOKU

6. CBepxnpoBOoAALLAA KATyLWKa

4. Cuctema naeHTUMdpUKaumnm
OAPKM
AlLND

3arpyska 300 xI'y . [ipeiipoBasn kamepa

Xopoulee sHepreTMyeckoe n MMnyJsibCcHoe

.B Y
paspelLeHme HYTPEHHUU TPEKEP

TPC
cGEM
Si-strip

BbicoKaa apPpeKTUBHOCTb perncrpaumm
MATKUX TPEKOB

PeKkopgHoe pasgenenve m/K vm/u

MuHumanbHaa CP acuMMeTpus
JleTeKTopa

1. BakyymHasn kKamepa (Be)
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AnbTepHaTMBHaA KoHUEeNUus

ToHKaA cBepXxnNpoBOAALLAA KaTyLUKa
Cpasy nocse TPeKOBOM CUCTEMBI
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MeXayHapoaHble coBellaHWA

> 26-27 maa 2018 — AP

o OKo0s10 50 MHOCTPAHHbIX Y4AaCTHUKOB

“

— ' Wb
o UHcTuTyT SlgepH
o [lepBoe coBewaHne KOMUTETA COBETHNMKOB M CNUCOK peKoMeHaauuu

> 4-7 nekabpa 2018 — Opce (PpaHUmA)

o 97 3aperncTpupoBaHHbIX y4aCTHUKOB M3 cTpaH Esponbl, CLUA, Kutaa n Poccmumn

o 12 poknapos ot UAD
o CoBelaHne KOMUTETA COBETHUKOB N CMUCOK peKoMeHaauumn

> Hoabpb 2019 — PUAH (MocKsa)

v 3aMHTEpPECcoOBaHHOCTb MeXKAYHaPOAHOro Hay4Horo
coobulecTBa oyeBMHa
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C re m I i n Connecting

Russian and European Measures
for Large-scale Research Infrastructures

[TooekT CREMLINplus

> lpaHT EBponenckoi Komuccumn. NMpoekT nocealleH
coTpyaHuyecTtBy Poccum n EBponeinckmnx ctpaH B 061acTn Hay4yHoM
MHPpPacTpyKTypbl. C BbICOKOM BEPOATHOCTbIO 3asABKa byaeT
oaobpeHa

» Cpoku: ¢ 2020 no 2024 roabl

> B CREMLINplus 3annaHnpoBaH «pabo4nii nakeT», NoCBALLEHHbIN
®abpuke. PuHaHcMpoBaHMe NakeTa — 1.9 mmnamnoHa eBpo.
> MapTHepbl MAD B pamKax NpoeKTa:
o CERN
o INFN (Ferrara, Lecce, Frascati)
o LAL
o Giessen University
> B pamkax CREMLINplus 3annaHnpoBaHa WKoNa No AeTEKTOPHbIM

TexHonoruam B MAD. Ha noaArotoBky U npoBeaeHUe WKOAbI
3an10XKeHo 70 TbicAY eBpo.
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European Strate
pUpdate 9%

Precision experiments at electron-positron
collider Super Charm-Tau Factory

ontribution to the Update of the European Strategy for Particle Physics

Budker INP, Novosibirsk

Contact persons:

Eugenie Levichev (E.B.Levichev@inp.nsk.su), Alexander Bondar (A.E.Bondar@inp.nsk.su),
Yury Tikhonov (louri.Tikhonov@cern.ch), lvan Logashenko (I.B.Legashenko@inp.nsk.su)

Abstract

This decument describes research program of Budker INP (Novosibirsk) on high energy physics
for the next two decades based on the flagship project of the electron-positron collider Super
Charm-Tau (SCT) factory. The SCT factory is designed to operate in the center-of-mass energy
range from 2 to 6 GeV with peak luminosity of 10%5 cm™3s~* above 4 GeV. Longitudinal
polarization of the electron beam at the interaction region enhances the collider discovery
potential. The fadility, equipped with a state-of-the-art universal particle detector, allows
precision measurements of decays of tau lepton and hadrons formed by quarks of the two first
generations.

December 2018

EBpoOCTpaTerma

> B 2020 roay coctontca obHoBneHue EBponerckom cTpaTternm no
dU3nNKe anemMeHTapHbIX YacTmu,. BkatoyueHne ®Pabpukm B TEKCT
CTpaTernm KpUTUYHO ANA NPUBNEYEHUS EBPONENCKUX
yuypexaeHun B Konnabopauuto

> MoaroToBnEH M OTNPaBAEH AOKYMEHT C ONUCAaHUEM NPOEKTA
Pabpuku

> [JOKYMEHT NPUHAT K PaCCMOTPEHUIO, Mbl NPUTrIaLleHbl Ha
cumno3nym B mae 2019 roaa, rae byayt obcyxaatbea
npeanoXeHns no obHosneHuto CtpaTtermum
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RoopAnHaTOpPbI rpynn

> B cooTBeTCcTBUM C pekomeHaaunaAMmn KommTeta COBETHMKOB

66111 cpopmmnpoBaHbl cneaytowme paboumne rpynnol
1.

O O N Uk WN

BHyTpeHHUI Tpekep (/1. LexTmaH)
Apendosan Kamepa (K. Togbiwes)
NaeHTudurKkauma yactuy, (A. bapHaKos)
Marnut (A. BparuH)

Kanopumetp (4. EnndarHos)

MtooHHas cuctema (T. Yrnos, PUAH)
Tpurrep (A. Tanbiwes)

KomnbtoTuHr (M. JloraweHko)
Myykosbi doH (b. LBapy,)

10. ®n3unka n moagennpoBaHue aetektopa (B. Bopobbes)

11. UHXeHepua (B. BobpoBHMKOB)

> OYHKLUNM KOOPAMHATOPOB

o PopmynnpoBaTb M pacnpenensTb 3aga4m
ANS Y4aCTHMKOB Fpynnbl

o OpraHu3oBbIBaTb perynsipHble BCTPeUn

o MMpwuBnekaTb Noaen B rpynny, B TOM Ymcne
MHOCTPAHHbIX KONNET U KONNET U3 APYruX
POCCUMCKNUX MHCTUTYTOB U YHUBEPCUTETOB



MoaennpoBaHue BHYTPEHHEro TpeKkepa

> BaKyymHasa kamepa: 3 MM Be + 0.5 MM napadpuH
o MuoHbl c p < 50 M3B He npoxoaaT yepes Tpyby

> PaccmoTpeHbl Tpu onumu

o KpemHueBble NON0CKH
o UnnnHapuueckni Y

o Bpemsa npoeKunoHHan Kamepa

> Perncrtpauus NnMOHOB B BHYTPEHHEM TPEKEPE MOXKET

HayuHaTbca ot 60-65 M3B

> CneayrowWwmm Wwar — peKOHCTPYKLMUA TPEKOB B YCNOBUAX
$GOHOBOM 3arpysKu
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> TpaANUMOHHOE, MHOTOKPaTHO NPOBEpPEHHOE peLlleHune
(CLEO, BaBar, Belle, KEDR)

o [eKcaroHa/bHaAa A4YelnKa
o 41 cnon, 10903 yyBCcTBUTENBHbIE MPOBO/IOYMN
o lasoBasa cmecb 60% rennn, 40% nponaH

> CpeaHee NPOCTPAHCTBEHHOE pa3pelleHne B A4YerKe
MmeHblwe 90 MKM

> ToyHoCTb namepenmsa nmnynoca 0.38% (ana 1 I'sB)

> M3amepeHne MOHU3ALMOHHbIX NOTEPb C TOYHOCTbIO
nydwe 7%

AnbTepHaTUBHbIN NpoeKT «TraPld»
(Franco Grancangolo, INFN — Lecce)

Ultra-low mass, cluster counting, full stereo

AXTAL "\\
STERED N

WIRE LENGTH, mm

NUMBER OF WIRES:

e anode

O cathode

TOTAL TENSION
LOAD, tons




MoanennposaHne PAPNY

> ®APNY — ocHOBHasa onuua Ana CUCTEMBbI
naeHTnduKaumm Yyactmu,. Nossonaer
NO/Iy4UTb PEKOPAHbIE NAapPaMEeTpbI

> Mopaenb $oKycMpyloLLero AeTeKTopa B
Geant4 c yeTbipbMsA C/I0SIMU a3porens

File Run (L) Viewer
SES 10MeVe O m@R3 @0
Useful tips 500 MeVic DpenGLStoredQt) o

1GeVic

2GeVic

10 GeVic

100 GeVic
o

2 h Z
2 3500 . ‘» 1400 h1
g Entries 134380 g Entries 162062
aooof- Mean 57.96 1200 Mean 60.42
: Std Dev 2.59 Std Dev 4.281
ISOOT 1000}~
2000(~ 800}
1500 600}
1000f~ 400
s0qf- ool
o cy d o % 7

' Radius [mm] f Radius [mm]

doKycnpoBKa bes ¢0Kycwp01|34KM



OpenmBOpPK «ABpopa»

> MO pna petektTopa pa3pabaTtbiBaeTcA B pamMKax
dbpenmBopKa «ABpopa»

> B OoCHOBE neKaT Kak XOpoLLO N3BECTHbIE NAKETHI
(Gaudi, ROOT, Geant), TaK 1 HOBble UHTEPECHbIE
pa3paboTkm (DDAHEP, PODIO)

» Cratyc:

o PeanunsoBaHa reHepauus cobbITUI N NPOXOXKAEHUNE
YyacTuL, Yepes AeTeKTop

o Mpepactount pa3paboTka npoueaypbl ouMPppoBKU
CUFHAN0B, PEKOHCTPYKLMNM YacTmL, U
MHTepnpeTaummn cobbiTui

[. Makcumos, A. Cyxapes,
®. UrHaTos, A. KapaH




3aK/IKo4YeHme

> Paboune rpynnbl N0 nogcncTemMam AETEKTOPA aKTUBHbLI. aeT paboTa Hapf,
co34aHWUEeM NPOTOTMNOB U MOAENNPOBAHUEM

> PaboTa no co3aaHunto mexxayHapoaHom Konnabopaumm BOKpYr AeTeKTOpPa
BeAeTca ycnewHo. MHTepec K NpoeKTy o4eBmnaeH

> HEO6XO,£I,MMO nepexoanTb OT Ka4eCTBEHHOIO NnpeacrasaeHnAa K Koaim4yeCtBeHHomy

< YTOYHUTb TPebOoBaHMUA K YCKOPUTENIO
o Heobxoammas cteneHb NONAPU3ALLUM SIEKTPOHOB
o MaKcnmanbHaa aHeprua Ny4ykos
< YTOYHUTb TpeboBaHUA K AeTEKTOPY
o MmnynbcHoe n sHepreTuyeckmne paspeLleHunn
o KauectBo naeHTndUKaumm Yactumy,
o DOPEKTUBHOCTb PEKOHCTPYKLUUM MATKMUX TPEKOB






3arpy3ka BHYTPEeHHEero Tpekepa . Wextman

DKBUBAJICHTHBIN

DJIEKTPOHBI I TO3UTPOHBI . .
HEUTPOHHBIA TOTOK

> Mpoueccblete™ - y*y* > ete ete™ u
ete™ - eTe y(ny) co3maloT cUnbHYIO 3arpysKy
86131 BaKyYYMHOMN Kamepbl

300

2090

> 8 X 108 cobbITHi1 B CEKYHAY NPU CBETUMOCTM
103> (=8 yacTuL, Ha coyaapeHue Ny4yKos)
> MNOTOK 3apAXKEHHbIX YacTuL, B 0biactu

BHyTpeHHero Tpekepa 10°- 103 cm~2c¢~?! ;

50 100 150 200 250

> DKBUBANEHTHbIN NOTOK 1 M3B HeuTpoHOB ANa Si -
He npesocxoamT 1011 n/cm? B roa. Heobxoanma
PaAMaLMOHHO YCTOMYNBAA 3/IEKTPOHUKA

etom 1=MeV neutron eq. flux for Si

> 3arpy3Ka CAULWKOM Be/InKa AN > 3arpy3ka npuemnema gns
o straw tubes o KPEMHMEBbIX AETEKTOPOB
o KOMNAKTHOM ApendoBOn Kamepbl o Y

o BpPemsi NPOeKUMOHHOMN Kamepbl

300



TOHKaA KaTyLWKa

> Wpea: nomectntb ToHKOM (0.11X;) cBEpXxNpoBOAALLYIO KaTyLKy Cpa3y
nocne TPeKOBOW CUCTEMDI

> BbIBOA, cUCTEMbBI MAEHTUDUKALMN U3 NONA PACLUMPUT BbIOOP
3NEKTPOHUKMU

> Heobxoammo n3yunTb BAMAHME TOHKOM KaTyLIKM Ha Ka4yecTBo
PEKOHCTPYKLMKM YacTUL, B AeTeKTope

> ToHKana KatywkKa (0.11X,) + KoppeKkTnpytowume KaTywkm obecneymsator
Heo4HOPOAHOCTb 3% B LLEHTpe AeTeKTopa

Correcting coils

N
THIN SOLENOID

z

OCHOBHOW BapuaHT

A. bparun, E. lAaTta

CBepxnpoBoaaALmit
NbTi/Cu nposop,

Al strips of high purity Insulator

0.5

Carbon fibre plastic SC wire

TOHKaA KaTyLwKa



[. Pa3syBaes

[TapameTpuyeckoe MoaeIMpoBaHmNE

NapameTpuyeckoe
moaenmposaHue

> MapameTpuyeckas moaenb AeTekTopa Heobxoanma ana
o YTouHeHus dU3nYeckor nporpammel

o YTOYHEeHUA KoHuenumm AETEKTOpPA MonHoe

> WMcnonb3yetca nakeT PAPAS. UaeT paboTta Hag naketom SctParSim e e b

> Heobxoammbl pU3MKK, KOTOpbIE BYAYT NUCNONB30BaTb 3TOT MHCTPYMEHT AN
aHa/In3a OCHOBHbIX pU3NYeCcKMx 3aaa4 Pabpurkm |
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PekomeHaaUMM KOMUTETa COBETHUKOB

1. To strengthen collaboration with the HIEPA. SCT and HIEPA are like
Belle and BaBar

2.  To establish a list of critical steps (with a time line!) to be completed
for the TDR

3. To establish a structured approach towards the inclusion of external
institutions in the project

4.  To apply a well-established and known in the particle physics
community organizational model for international collaboration

I — Y 0 ks sl o i & -
l NHcTnTyT SAgepHonn ®usnkn CO PAH

5. To set up a small project office that would 27 masa 2018
o initiate a structure for SCT that will facilitate international participation
o promote the creation of working groups

6. Regular WG meetings that can be joined remotely and mailing lists for various WGs

7.  Call for written expressions of interest leading to a proto-collaboration to be formed.
MoUs with the host l[aboratory

8.  Annual or bi-annual international workshops of SCT
9. To actively take outreach initiatives
10. To submit information on SCT to the update of the European Strategy for Particle Physics



https://ctd.inp.nsk.su/wiki/index.php/SCT _talks

CemMmnHapbl 1 y4acTne B KOHPepeHLMax

Conference talks

Date Location
2017.10.12 10th GSO Meeting JINR
2018.05.21 CHARM18 BINP
2018.03.21| 2nd workshop on HIEPA  Beijing

2018.03.21| 2nd workshop on HIEPA  Beijing

Event

Title

Accelerator complex with colliding electron-positron beams | Pavel Logachev

A project of Super-charm-tau Factory in Novosibirsk

Injection facility for Novosibirsk Super Charm Tau Factory | Dmitry Berkaev

Particle Identification systems based on aerogel at BINP

2018.07.06 | ICHEP 2018 Seoul Super Charm-Tau Factory in Novosibirsk
2018.10.24 ICPPA 2018 Moscow | Status of the Super Charm-Tau project at Novosibirsk
2019.02.18|VCI 2019 Vienna |PID system for Super C-1 Factory at Novosibirsk
Seminars

Date Organization Location Title

2018.03.26 Milano University Bicocca | ltaly
2018.06.26 INFN Pisa
2018.09.27 PNPI

Italy

The BINP Super Charm-Tau Factory project

Speaker Agenda
Eugene Levichev indico 54
indico &

Alexander Barnyakov | indico &
indico S
indico 5,

Eugene Levichev
Pavel Krokovny

Alexander Barnyakov | indico 24

Alexander Barnyakov

The e+e- experiments in the BINP and the super c-tau factory project | Fedor Ignatov

5t. Petersburg | MNMpoext "Cynep C-Tay chabpukm”

2018.11.02 | BINP MNovosibirsk | SCTF: accelerator project
2018.11.09 | BINP MNovosibirsk | Drift chamber design proposal SCTF
2018.11.13 | BINP MNovosibirsk | Muon system for the Super c-tau factory

Speaker

Slides

list of talks & [slides S

slides B
slides @@
slides &

contribution page 5

slides
poster
Slides
slides
slides

Alexander Barnyakov, Vitaly Vorobyev | part1 part2

Pavel Piminov

Korneliy Todyshev
Timofey Uglov
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