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Super tau-Charm Facility in China

-

Peaking luminosity >0.5x10% cm=st at 4 Ge

Energy range E_,, = 2-7 GeV

Potential to increase luminosity and realize beam polarization |
A n_atur(_a extension and a viable option for China accelerator . _-
project in the post BEPCII/BESIII era (omerzecer ]
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Physics In tau-Charm Region
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 Rich of physics program, unique for physics with c quark and t leptons,
- important playground for study of QCD, exotic hadrons, flavor and search
for new physics.



Expected Data Samples at STCF

_ Expected data samples per year A Hyperon Factoty

CME (GeV) | Lumi (ab™") samples (nb) No. of Events remark - — — -
3.097 1 I 3400 34 % 1012 Decay mode B(units 107%) Angular distribution De_te‘cuon No. events
3670 ] e Y A 10° parameter ay, efficiency expected at STCF
W(3686) 640 6.4x 10 I — AR 19.43+0.03+0.33 0469 +0.026 40% 1100 x 109
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o0 1 P 040 40X 105 | CPoggp = -1 Decay Mode B (x107%) [2] 5/’ events
: D*D; 0.20 20x% 10° JIw — vy’ 52.1+1.7 1.8 10"
35| 35x10 I/ — yn 11.08+0.27 3.7 x 10°
DT*D +cc. 0.90 9.0x 108 7 - 74108 35 % 109
4.180 I DD +cc. 13x10° | Single Tag /Y — én A4+ 0. i
e 36 36% 10° J/w — on 46+0.5 1.6 x 107
Turtn 0.085 8.5% 107
4.230 1 Tt 3.6 3.6x10°
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LS N 141 » LHCb have much more statistics, but
4420 i w(368+6)n n 0.040 40x 109
T 35 35x 10
4630 W(3686)r* 1 0.033 33x107 h u ge baC kg roun d
: AA, 0.56 56x108 . : :
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4.0-7.0 3 300 points scan with 10 MeV step, 1 fb™" /point effl Clency and IOW bkgs fo I p rOd UCtI OnS at
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. A XYZ factogy

XYZ Y(4260) | Z.(3900) | Z.(4020) | X(3872)
No. of events 1010 10° 10° 5% 10°

» Additionally, STCF excellent resolution,
kinematic constraining 4




Highlighted physics at STCF

OQCD and Hadronic Physics
» Exotic states and hadron spectroscopy
» Hadron structures

» Precision test of SM parameters




Charmonium (Like) Spectroscopy

@ Excellent platform to explore the QCD
@ Fruitful results in past decade, a new territory to study exotic hadrons

GeV A Tasks :
O Precisely measurement the transition
O Search for the missing states X(3872)
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Charmonium(Like) Spectroscopy at STCF

10000 T

- ' ' ' ' ! : Belle with ISR: PRL110, 252002

[ @ 4.26 GeV for 7I+R'J/W 967 fb-1 in 10 years running time
=~ 8000 |- R NS R — T —— — —]
> i T ARG e =064 ]
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8 4000 2
S £
3 2000 g

O 5 0===37 38 39 4 41 42

My o (/) (GEV/C?)

BESIII at 4.260 GeV: PRL110, 252001
0.525 fb! in one month running time

O B factory : Total integrate effective luminosity
between 4-5 GeV is 0.23 ab™! for 50 ab™! data
[ ©-C factory : scan in 4-5 GeV, 10 MeV/step,

every point have 10 fb-!/year, 5 time of Belle
IT for 50 ab! data

O ©-C factory have much higher efficiency and

—4- Data

— Total fit

100

---- Background fit
== PHSP MC

Events / 0.01 GeV/c?
pey
|

3.7 3.8 3.9 4.0
low background than B Factory Mnax(m2J/) (GeV/c?)



HVP Contribution to (g — 2),,

o2 — o | ¢ 4.20 discrepancy => Strong
indication for physics beyond the SM?

FNAL g-2 +——u-eo—+

¢ — y « Dominant uncertainty of SM
' prediction comes from Hadronic
— _— . .
— Y vacuum polarization (HVP)
verage

175 180 185 19.0 195 200 205 21.0 215

a, x10° - 1165900

aliclhgnCrilgl\a all channels

additional channels
< 1.8 GeV

> 1.8 GeV
& additional channels
KK, < 1.8 GeV
mm M T \
ot [ — /
" /" /"
aHVP 7 S R : . SaHVP
H ata— il g U

High Luminosity of STCF will largely improve the SM precisions !




Electromagnetic Form Factors

Annihilation:Time-Like

Unphysical \E
region :
p. B

FFs are real FFs are complex
Space-Like region () amM*

A4

« Fundamental properties of the nucleg
» charge, magnetization distribution

O
>

Scattering

» testing ground for models of the
nucleon internal structure

D

« Mysteries observed from current experimental results in time-like

Nature Phys. 17, 1200-1204 (2021) Besm National Science Review, nwab187
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Highlighted physics at STCF

OFlavor Physics and CP violation
» CKM matrix, D — D° mixing

» CP violation in lepton, hyperon, charm

11



Facilities for Charm Study

» LHCb: huge x-sec, boost, 9 fb-t now (x40 current B factories)

» B-factories (Belle(-11), BaBar): more kinematic constrains, clean
environment, ~100% trigger efficiency

» t-charm factory : Low backgrounds and high efficiency, Quantum

correlations and CP-tagging are unigue
» STCF:

4x10° pairs of D*%and 108 D, pairs per year
— 1019 charm from Belle Il/year

Highlighted Physics programs

— Precise measurement of (semi-)leptonic decay (fy, fp,, CKM matrix...)
— D decay strong phase (Determination of y4$3 angle)

— D% — D? mixing, CPV

— Rare decay (FCNC, LFV, LNV...))

— Excite charm meson states D,, D, (mass, width, J°¢, decay modes)

— Charmed baryons (JP¢, Decay modes, absolute BF)

12



D (Semi-)Leptonic decay

BESIII

STCF

Belle I1

Luminosity

2.93 b1 at 3.773 GeV

1 ab! at 3.773 GeV

50 ab~! at Y(nS)

BD* — uvy,)
Jp+ (MeV)
|Vm‘|

B(D* - tvyr)
BD* = tv;)

B(D* = u*v,)

5 1%star 1-6%syst [8]
2.6%s1at 0.9%0syst [8]
2.6%gar 1.0%3q [8]
20%stat 10%syst [9]

21 %stat 13%syst [9]

0.28% a0
0.15% a0
0.15%a

0.41%jtat
0.50% a1

%

Theory : 0.2%(0.1% expected)

Theory : 0.2%(0.1% expected)

Theory : 0.2%(0.1% expected)

Luminosity 3.2fb 1 at4.178 GeV  1ab ' at4.009 GeV 50 ab! at Y(nS)
BDF > vy 2.8%sga 2.7%syst [10] 0.30%sqar 0.8%star 1.8%syst
for (MeV) 1.5%q1a1 1.6%4ys [10] 0.15% s %

A 1.5%stat 1.6%sys; [10] 0.15%sta
for [ fo- 3.0%gay 1.5%4yst [10] 0.21%.,q -
BT = Ttvy) 1.9% 4 2.3% 0.24% sat 0.6%stat 2.7 %syst
fo+ (MeV) 0.9%¢at 1.29‘/;;_;_‘;t 0.11 %t
V.l 0.9%at 1.2%,, 0.11%
T (MeV) 0.9% ot 1.0%., 0.09% a1 0.3%g1a1 1.0%4ys
vV 0.9% 4 1.0% ¢y, 0.09% s -
B(D? — ;) +
: 3.6%5ta 3.0% Ly, 0.38%a 0.9% g4t 3.2%syss

B(D; — utvy)

* assuming Belle Il improved systematics by a factor 2

Stat. uncertainty is closed to theory precision
Sys. is challenging

13




Measuring b — sy photon polarization in D? —

K{(1270)ev,

arXiv:2107.06118v2 [hep-ex]

« The photon helicity in b — sy is predominantly left- .2 o«
handed and its measurements plays a unique role in ‘—’—‘

right-handed coupled in New Physics . G
D K, .
« Hadronic state helicity in B — K, (= Kmm)y Phys.Rev. T ‘*‘i; .
Lett.112, 161801 (2014) Vb w

My in (1.1,1.3) GeV, Ayp = (6.9 + 1.7) x 1072

A novel method is provided to combine the B - K,y and D — K,["v to

) .. 4A
determine the photon helicity 1, = ﬁ Phys. Rev. Lett. 125, 051802 (2020)
UD

> Kinematics for D° - K,(1270)"e*v, » K" n*ne*v, > 2-D x2 fit to cos 0 and cos 6,

E\_l‘enlsl_(‘O.S)

E!enls_l.(o.5)
? )” -

|||||||||

07" 58060402 0 02 04 06 08 07080604020 0204 06 08
cosf, cosf,

statistical sensitivity 1.8 x102 @lab~* MC sample



CPV In T decay

H.Y. Sang, et al., Chin. Phys. C 45, 053003 (2021)
> The CPV source in K° — K° mixing produces a difference in tau decay rate

B(tt = K2nti:)— B(t~ = Komvr)

In Theory Ag= B(tt = ]\’2?.'*1/,.) + B(1™ = ]\'2.7.'—1/7.) = (+0.36 +0.01)%

BaBar experiments :  Acp(r™ = Ksnmv[> 07°]) = (-0.36 £ 0.23 £ 0.11)%
2.8 away from the SM prediction

Theorist try to reconcile the deviation, but not coverage even NP included
Possible choice to increase the

2 o T T T T inclusive WG Figure of merits: polarized beam
C [ T—>nrnv;T—evv _
g 250 - * E romnv;touvy a) TC( Chgr m
= C [ wonrnv;toan’y 104 E=2.087GeV
200 - * [ 1>nKndv;t—evy
[ other ditau 0.94
150 |- . (=] hadrons :
; . : 084
100 -~ L 9 -
sof- o J B fGC'rOf'y 07T Je-6Gev
: " 0.6
1.4 1.6 1.8 ( 1 | |
MKsm'(GeV) -1.0 -0.5 0 0.5 1.0
S- - . cos@
The CPV sensitivity with 1lab? @ 4.26 GeVI: merit = luminosity x Wz % total cross section

ASTCF~9' 7 X 10_4
With 10 ab! data:
Agrcp~3.1x 1074 %y 1 —a?a®(1+ 2a) ,

oc luminosity x (wy + ws)




Polarization of A hyperons and CPV
Nature Phys. 15, 631-634 (2019) BGS]]I

1.31 B J/y events
Quantum correlation in A pair

Parameters This work Previous results
Oy 0.461 +£0.006 £0.007  0.469 +0.027 ™
AD (42.4+0.6+£0.5)° -

o 0.750+0.009 £0.004  0.642+0.013 '
oA —0.758 +0.010+0.007 —0.714+0.08 '°
0 —0.692+0.016 +0.006 -

Acp —0.006 £0.0124+0.007  0.006 £0.021 ™

B/ 0t 0.913 0,028 0012 -

2% level sensitivity for
CPV test
\SM prediction:10-4~10-5

a_+a+

X R Y-S CP test ACP:a_—a+

cosf, 16




CPV In Hyperon Decays at STCF

o
o
1
&
T

*ﬁ'lﬁ-‘fyl/,/N]/,p ):_i\:i{;‘ibb 214’000;

g 12000

O 4 trillion J/y events = A p~10~%

0.0025-

-AP

Error of MLL Fitting

0.002 ,E 10000 £

* Luminosity optimized at J/y O g oo

. — MC Truth
ffr“u::}‘—}b) — Before Opt.

Ny After Opt.

0.0015} 6000 [
. 4000 ﬁif
resonance k :Ih
: 20001/ ;
0.0005|- OU O.IDS U‘.1 0.I15 012 0.I25 0.‘3

* Luminosity of STCF: x 100 R S
* 2-3years data taking =TT s
* No polarization beams are = B
needed < < < ome
O Beam energy trick R I T

AP

= small beam energy spread
= J/\y cross-section: x 10 = A p~107°?

O Challenge: Systematics control, spin procession effect in magnet

AP
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Highlighted physics at STCF

ONew Physics Search

» Rare/Forbidden
» Dark particle search

18



LFV decay of t—Ill at STCF

electronic " muonic

N ‘\/ » Signal side: T — 3leptons
/ > Tag side: T - evt, uvt, mv + nrn® (Br =

/ - 82%)
» Almost background free, the

= pionic 1-prong = others

1, s 90
i sensitivity : By (t = pup)~1/L
» Best efficiency (t — uuu ): 22.5%
(including tag branching fraction)
~ 02T — 1.
Y o Lt | B .
8 b J:lll ----- s 0. » STCF with lab:
T E - p-f--mmmmm- ~o. 90
wl 1 1 N
M -0.1E b 0. 90 UL ~ -9
< 02F Background P .n. Byy(t = pup) < 2eN 1.5x10
_(}_3;—_ i i —10.
| ;
05F P 0
s s w02 w0 oz °
AM (GeV/cY)
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LFV decay of J /3 — et at STCF

O The cLFV decays of vector mesons V — ;1; are also predicted in various of
extension models of SM:

O B(/Y - eu)< 10713
O By (/¢ — e(w)r) )< 107°

O At STCF, 1 trillion J /3 can be obtained per 3 10°
year, taken efficiency from BESIII, the upper & 10°
limit can be predicted to be: =107
E q0°
D Bg(l)‘(]/lp - e‘u)< 36 X 10_11 g-‘l()'9 A J/w—> ey (BESII, BESIN)
O Bg(l),(]/lp — eT) )< 7.1 x 10~10 5107 ljjtaurczizli) pp
107" [ ] lej :((STCF))

O The B2 (J /¥ — et)) can be further 1072

10° 107 10® 10° 10" 10" 10 10"

optimized with better PID. Ny
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Physics program at STCF

XYZ Properties: e+e-—Y—yX,nX,pX; e+e-—Y—1nZc, KZcs

Hadron Spectroscopy: Excited ccbar and their transition,
Charmed hadron spectroscopy, Light hadron spectroscopy

R value: e+e-—inclusive; T mass: e+e-—T+T-

8
@f

Nucleon Form Factors: e+e-—BBbar from threshold

% T

Pentaquarks: e+e-—J/yppbar, Ac Dbar pbar, 2c Dbar pbar
Di-charmonium: e+e-—J/ync, J/yhc

Muon g-2: e+e-—TI+ TT-, T+ T1- 10, 4711, K+ K-, yy—110, n(),mm+ 11-

SPINNING
coBALT
NUCLE!

o
)\?"{
¥ =3

TIRROR W

sETA RAYS *
(ELECTRONS) 2
& ¥

THIS WORLD

Fragmentation functions: e+e-—(11,K,p,A,D)+X, e+e-— (1111, KK, TK)+X

CKM matrix (Vcd, Ves): D _(s)+—l+v, D—=P I+ v

Charm hadron decay: Ac+, 2c, =c, Qc decay

CPV in Hyperons: J/'y—AAbar, 2>bar, =- =+bar, =0 =0bar

DoO-DObar mixing: y(3770)— (D0 DObar)(CP=-),

CphySiCS at STCF Flavor Physics and CP Violation

W(4140)—110 (DO DObar)(CP=-) or y(DO DObar)(CP=+)

Extra
dimensions

Forbidden/Rare decay and New Particl

- Leading role
- In Competition with Bellell/LHCb
- Synergy with Bellell/LHCb/Eic/EicC

CPVinT: T—Ks v, EDM of T, T—=11/K 10 v for polarized e- beam

CPV in Charm: DO—K+K-/11+11-, Ac—pK-11+TTO/ATT+11+11-/pKS 1T+

v/$®3 measurement: DO—K(s/L) i+ 11-, K(s/L) K+ K-, K311, 417

y polarization: DO—K1 e+ v_e

LNV, BNV: D(s)+—I+ I+ X-, J/y—Ac e-, B—Bbar...

Symmetry violation: n(')—IlIm0, n'—nll...

FLV decays: 1—vl, lil,I P1 P2 | J/w—II', DO—II" (I'=l)...

FCNC: D—vyV, DO—Il+ |-, e+e-—D « , Z+—pl+ I-...

Dark photon: e+e-—yA'(—l+ |- ), JJy—e+e-A'...
Millicharged: e+e-— XX V... 21




Tentative Plan

Form Group
CDR
TDR

Construction

In operation

Upgrade

Draft Vession RO EE -
- STCF o
— STCF | Conceptual Design Report —1 | e STCF
: Conceptual Design Report Volume Il - Accelerators E : Conceptual Design Report
#| (Mini Preliminary Conceptual Design Report) ' g
Volume | - Physics SRR e Volume Il - Detector
pE s ue : 1 e
" 3
EERERRHRA =
20204 58
The STCF Study Group The STCF Study Group
May 11, 2021 = 2 April, 2020
{d o o [ ]
| The first version of CDR (three volumes) has finished
Juncary 19,2020 . 0947 ' I I o AT 3 I . I June 2, 2020 - 1%:14
Jansary 19, 2020 . 0047 2 22
J




STCF Accelerator

Interaction Region : Large Piwinski Angle Collision
+ Crabbed Waist

SS: Siberian Snake

DW: Damping Wiggler

Injector:

« No booster, 0.5 GeV—>1~3.5 GeV
« e+, a convertor, a linac and a damping ring, 0.5 GeV

« e-,apolarized e- source, accelerated to 0.5 GeV 23



Machine Parameters

Optimized Beam Energy/GeV
Beam Energy Range/GeV

Emittance (ex / ey)/ nm-rad
B Function @IP (B;/f;)/mm

Full Collision Angle 20/mrad

Tune Shift &y

Aperture and Lifetime

Luminosity @Optimized

Energy/ X 1033¢cm-2s-1

600~800 600~800
2.0 2.0
1-3.5 1-3.5
1.5 2.0
6/0.06 5/0.05
60/0.6 50/0.5(estimated)
60 60
0.06 0.08
0.8 0.8
156, 1000s 150, 1000s
~0.5 ~1.0

24



STCF detector

Capper top layer {5pm) Wl pitch: 140 ym
M é D Well diameter: 70-50 um
Kapton thickness: 50 um
DAC layer (0103 )
ric voscae - R50-100 M

Insulation Kapton' F
Rigid PCB readout elextrode:

Ly

| I
B0 60 40 -20

outer alass
PChoard = 580

Readout

| Charged particle
7




STCF detector

« MDI: CDR finished; beam/physics

background estimation; ot i 59,
oo 5 008 1 Bk
« Inner Tracker: MPGD CDR finished, % o g' \ -
) el . = | ECAL pipe-up =
in optimizing; Silicon tracker ongoing Boot JJ : e ;;ﬁ”:”w
- MDC: CDR finished | T
00 ' 500 . 4000 '1500 2000*‘é500 3000 g e /l e \,/
 PID: CDR finished; Prototyle of RICH = §°:\-\4,,&,M \ ==
) B Y AN el / uon+ =
(2"dversion) and DTOF : Sl LINES 1 W]
- - "Ry
« ECAL: CDR finished; optimizing G o v e
crystal and electronics | RICH detection system
- MUC: CDR finished:; optimizing = m ¢ DTOF-PID
* : ;“’\reconstuctlo:/\\ \\
) . ;/);”;;/‘:JE—: %m EE:W. Spatial resolution i m"%‘ 000 \ / “.“
MDI desigh ==—s=—=—=mrr—r |l o e, |
| - |
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Activities: group discussion

High Luminosity Tau Charm Physics

Indico for High Luminoreity Tau Charm Physics R&D

STCF Detector
STCF Steering Committee

STCF Accelerator
STCF Physics STCF Tracker&Muon Working Group U
STCF PID Working Group ®
STCF Detector v
STCF ECAL Working Group @
STCF Accelerator-Detector Joint meetings L
STCF Software group meeting U]

STCF International Conference

STCF Physics Simulation Working Group v
STCF Domestic meeting Joint Meeting on Software/Physics with Russian Group L
%%U_I%ﬁl v Management Group Meeting ®
Coordinator Meeting L Informal Meetings L

Share

@

Informal Discussions
Mini Workshop

Monthly Meeting
Physics Weekly Meeting
Workshop

Collaborations-RD

Documents, * Working groups for Accelerator / Detector(trk, PID, EMC,MUC) / Software /
el PhysicsSimulation

» Extensive discussions of each group every (two) week

* Accelerator-detector Joint meetings every two months



Activities: workshops

« Domestic Workshops (2011, 12, 13, 14, 16, 20)
* International Workshops (2015, 18, 19, 20)

» Workshop on future Super c-tau factories 2021 (international)
jE): 20214118 15H-17H
Hb s online
ST https://indico.inp.nsk.su/event/62/

- BREREEARHERTYS (ERN)
AgiE): 202181285 9H-13H
Mo PR, TN

%‘i}‘ilx_xlﬁ http://cicpi.ustc.edu.cn/indico/conferenceDisplay.py?ovw=True&confld=3752
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OSuper t-c Facility (STCF):

> e*ecollisionwithE., =2 -7 GeV, L >0.5 x 10% cm2s'!
COSTCEF i1s one of the crucial precision frontier

» rich of physics program

» unique for physics with ¢ quark and t leptons,

» Important playground for study of QCD, exotic hadrons and
search for new physics.

O Complementary to Belle-11 and LHCb in understanding the
QCD/EW models and searching for new physics

O Project organization iIs setup and a working group is toward
for CDR/TDR
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Thanks for your attention!
Welcome to join the effort!



QCD and Hadronic Physics

. efe” > Y - yX,nX, pX Ny(4260)/2,/x(3872)~ .
XYZ properties et~ oY o nZ. KZ.. 1010 /10° /106 Leading role
_ _ + o 7\~4 fb-
Pentaquarks, e*e™ - ]/ypp, ADp, £ Dp gg;g_ :%zfg)lfof?t’) In Competition
Excited cc and their transition
Hadron ! N ~ :
s Charmed hadron spectroscopy, 1’6‘1”2/ ¢(138f16)// 168 Leading role
pectroscopy Light hadron spectroscopy /
ete s ntn ,ntn n, KK~ HYP 11 In Competition
Muon g-2 vy = 70 O, - day ™" < 4010 with Bellell
R value, ete™ - inclusive Am,~0.012 MeV Leading role
T mass ete” - tte™ (with 1 month scan) g
Fragmentation ete” - (m,K,p,A,D) + X Colli Synergy with
- to— KK ntK) + X AAoms<0.002 . .
functions ee (rm, KK, nK) Eic/EicC
Nucleon Form _ :
ete™ —» BB from threshold SRey~1% Leading role

Factors

*Sensitivity estimated based on £ = 1 ab™?!



Flavor Physics and CP violation

CKM matrix

Y /g3 measurement
D° — D? mixing
Charm hadron decay
¥ polarization
CPV in Hyperons

CPVinTt

CPV in Charm

Dy = l*v,D - Pl*y,

D° > Kntn K, KTK™ ...

$(3770) > (D°D°)cpo_,
Y(4140) - y(D°D) cpoy

D(s), AT, Z¢, B¢, Q. decay
D° > K etv,

J/W - AA, 53, 575, 500

(11l

T - K;nv, EDM of 7,

7 - /K% for polarized e~

D° > K*K~ /n*m~,
A, - pK ntm® ..,

5V6d/cs~0.15%;
SfD/DSNO'ls%

A(cosdy,) ~0.007;
A(SKTE) ~2°

Ax~0.035%;
Ay~0.023%

Np/p,/a,~10° /108/10°
AA};p~0.015

AA,~107%
AAT—>KS7TV~1O_3;
Ad,~5 % 1071 (e cm)

AAp~1073;
AAp ~1073

Leading role

Synergy with
Bellell/LHCDb

In Competition with
Bellell/LHCDb

Leading role

Synergy with
Bellell/LHCDb

Leading role

In Competition with
Bellell

In Competition with
Bellell/LHCb

*Sensitivity estimated based on £ = 1 ab™?!
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Forbidden/Rare decay and New Particle Search

t->yLIULIPP,

Bl - yu/lp(t),zfg.)<12/1.5>< In Competition

FLV decays , L ;
J/W =W, D=1 #1)... B(J /ip — et)<0.71x 10~° with Bellell
Dy - 1Tt X, Ace™, _
LNV, BNV © 5 1]§/1/J = Be€ B(J /Y — A.e”)< 10711 Leading role
Symmetry B(n' - l/nl)< :
Q) 0
slriar ") > lUn°, n' - nll... 1.5/2.4 % 10-10 Leading role
D - yV,D° - It~ ete” > D*, o 4 _g In Competition
FCNC >t pltl=.. B(D" = e7eX)< 10 with Bellell
Dark photon, ete™ - (/) »yA' (> IM17)... Mixing strength Synergy with
millicharged ete™ = xiy .. Aeyr~107%; Ae,~107* Bellell/...

*Sensitivity estimated based on £L = 1 ab™?!
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Strategy & Activities

CDR - TDR

« Strategy: focus on CDR (4 years) and TDR (7 years) depend on the
available resources. the construction site open.

« Domestic Workshops (2011, 12, 13, 14, 16, 20, 21)

 International Workshops (2015, 18, 19, 20, 21)

Funding support for R&D

* Double First-Class university project foundation of USTC

« CAS international cooperation and exchange project

« National Science Foundation of China (Key/General programs)
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