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B Determination of CKM matrix element or Cabibbo-angle 0.. In fact, different previous measurements of 0,

have
B = - Ae V. canprovide a complementary method to and to test the Unitarity of
the CKM matrix. AEALRAIALE TR
0.2233 + 0.0005
v" Determine the branching fraction ol VoK, N, = 20151
ds u sy a4
. —— urnitarity - b
v" Determine the form factors e~ 0.2272 + 0.0011
4 B H—e—H © - X,v [OPE-1]
"/ Ve 0.2184 £ 0.0018 £ 0.0010
- — e
I = Ve OS2, s B
e, 6073 2 —— t - X,v [latt-inc]
5 0) (O) 0.2189 + 0.0018 = 0.0007
3 0 T s Kv/t—= v
+3 (1 — _5> 91( )2 — 45 92( 91 ] SR 0.2229 + 0.0016 + 0.0010
2 fl(o) fl(O)fl(O) ds s —— T - Ky
0.2224 + 0.0016 + 0.0008
——i 1 exclusive average
0.2225 + 0.0015 + 0.0008
PRL 114, 161802 (2015) e
, : 0.2208 + 0.0013 = 0.0005
022 0.225 HFLAV

v,



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.114.161802

-

Motivation — HBIRFAR RS

4+
I Super Tau-Charm Facility

ﬁ
-

B Study of SU3 breaking effects.

v g1(0)/f1(0) has intriguingly . Lots of phenomenology models are waitting for more experiments.
v' g, is 0 or not. Could be the first observation of a second-class weak-interaction current.

B Proton spin content

v" Provide complementarity to polarized deep inelastic scattering experiments for the determination of the proton spin content.

Decay Scale  £,(0) g(0) &/ h f/ f
n— ped Vg 1 D+F F+D %M = 1.855
P
SN . 03 A = o Mz (i, + 2u1,)
o Cif: REIFEMREF-ZFEEIERE R T B
D o Aety Vg 0P Zp Zp M [3Ha 499
1 1 3 3 M, V22
f dz ¢f(z, Q%) 12954) oot {1+ Y enseal (@)} D oewes Vo VI VI P S s
P
£21 2 Ete i Vg V2 —2F _F %M=0.531
2 r
1o 1 2y @ : B Meo (up— i)
|mV 14 § CSECE (@) _ Bl(@ )4M2' 2 wte bV, 1 D+ F F+D M, 5 =2.597
£>1 - 0. 1 1 Mz~ (ptp — pa)
o Ve —= —(D+ F+D 2 W Z Bl _ 5 609
— Zle v 7 «/E( ) M,
Y —nev Vg -1 D-F F-D Af; M —1.297
3
. -1 1 Mso (pp + 24tn)
20— pe- Vis — —(D-F F-D = r T 1292
pe b 7 5 M_,,
-5 2 L My pp _
A— pe i Vis ; ~ P3N Fe D 7 = 1006
— o 3 1 7 Mz (pp i)
T Ae b Vi \/; FP-3n F- D3 g =008

Annu. Rev. Nucl. Part. Sci. 2003.



https://www.annualreviews.org/content/journals/10.1146/annurev.nucl.53.013103.155258

Motivation

o X P SR A< B

4+
l Super Tau-Charm Facility

B Searching for new physics PRL 114, 161802 (2015)

v" Provide extremely stringent constraints on the Wilson coefficients (€g, €7) of new physics.

v Complement the search for new physics at high-energy experiments such as the LHC.

RHe = F(Bl — BQ}‘_E”F) ) R}SJ;I — 1 _m_f"(l _gm_z — m_ﬁ) | |
['(B) = Bye™7,) A? 24 A 0.10} Asply,
15 m* m\ e ‘- ....... |
+7A_i arctanh( 1 - A—g) _ Y Qe
0.05 . (.
Ree
RiE = 1 + rges + rrer, 5 0.00
SM

A= p I»n Eo3It ZE-SA -0.05} g | e """""""" )

a1(0)/f1(0)  0.718(15) —0.340(17) 1.210(50) 0.250(50)

fs(0)/f1(0) 1.90(10) 2.80(14) 1.36(7) 2.25(11) -0.10}

fr(0)/£,(0) 072 ~0.28 1.22 0.22 y| B,
r 1.60 4.1 0.56 3.7 , . : . b
rr 52 1.7 7.2 1.1 ~0.10 -005 000 005 0.10

€s


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.114.161802
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v" OSCAR version: 2.6.2

v' CDR J/1:3.4 x 1012

v" Simulated MC and dominant BKG sample: 2.0 x 10°

v Signal MC:e*te™ - J/y - ETE7,Et > An™, A - prt,A->pr”

v Background MC: ete™ - J/Y - EtE" 8t > Ant 2~ - An~ ,A-prnt,A-> pr~

e ST-MC:J/y » E¥(Ant(A - prr™))E~ (anything)
« DT-MC:J/y - EY(prtan®)E"(Ne V(A - pr 7))
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v Double Tag Method:

Double tag method can reduce several terms of / ya
systematic uncertainty. o ~ .
_ _ _ -/
Tag Mode: E* - Ant, A - prr? e
e
Signal Mode: 27 - Ae™v,, A = pmt™ £ signal
o A/ signa

Yield of each side: A

¢ NST = N]/l/) X Br]/lp_)§+3— X BI‘§+_)1—\ at X Br/—\_)ﬁn+ X £ST

e Npr = N]/¢ X Br]/lp_,§+5— X Brz+_x 7+ X BI‘/—\_,ﬁn+ X BI‘E—_,Ae—Ve X BrA—>p7l'_ X Epr

__Npr _, &r 1
ST DT TA-pn
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» ST signal MC truth information(final state particles):

2 B @ 1000 w 1000

5 1200~ . 9 9005— : 900
—STsignal | @ g —STsignal | © — ST signal
1000 800~ 800
700 700
800— 600 600
i A 500 =+ 500
600(— P7.[+ (A) E PTL'+ (L ) o
L 400 400
4001— 300 300
B 200 200
200(— E E
B 100 100
obearlo e Lo e b Lo v Lo Ly Lo Ly b d L b b e b L e L oba L 1 e L L L
0 005 01 015 02 025 03 035 04 045 05 0 005 01 015 02 025 03 035 04 045 05 0.3 0.4 0.5 0.6 0.7 0.8 0.9
P, (A)/(GeVic) P.(E)(GeVrc) P/(GeVic)

e ST-MC:J/y - E¥(Ant(A - pr™))E~ (anything)
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» ST Event Selection Tag Mode: E* - Ant, A - pr™

v Good charged track :No Vertex requirement;| cos 8] < 0.93, Ncharget 2 2; Necharge- 2 1

v’ Particle ID: For proton:p; > 0.32GeV /c; N; = 1;Prob(p) > Prob(m) && Prob(p) > Prob(K)
For pion:p+ < 0.30 GeV /c; N+ = 2;Prob(m) > Prob(K) && Prob(m) > Prob(p)

v'Vertex fit for A, E* : Primary vertex fit :pr*for A, A w*for =+

Secondary vertex fit :A mtand £, E*and initial vertex
2

2
. . . . Mz +—Mz (M_n+n+_M_1r++M/_1pDG_M§+ )
Loop all the combinations, select the minimum y? = (5 g £oo) + L £ g Phe
A 5

—

v'Decay length: 13/0, > 0&& Lz+/0;_, > 0

v Mass distribution : Mz — My, | < 0.006GeV; My +r+ = Mpys + Mg, . — Mgs_ | < 0.008GeV
1.273GeV < Myoeo < 1.363GeV
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» ST Event Selection

@ 2000 @
5 r BESIN 5 L BESII
@ 1800 & 2500
ol —oscar —oscan 1.273GeV < M, < 1.363GeV
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! 1105 T 1115 112 lcn'(%iﬁ)/(eewgé)m fag 13 131 132 1.33 134 1.35

M(pr*r*)/(GeVic?)




Single tag analysis T+ BRI E

Super Tau-Charm Facility

» Cut flow

OSCAR BESIII

Selection Criteria Event

number
Total Number 200000 160 e 160 -
Good charged track 191889 95.94 95.94 92.81 92.81
Ny > 1 179202 89.60 93.39 80.53 86.77
N+ = 2 137757 68.88 76.88 54.27 67.39
2t Vertex 109697 54.85 79.63 48.01 88.47

Further cut 71339 35.27 64.30 27.27 56.80
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» DT signal MC truth information(final state particles):

» 1000¢ w 1000 » 1000
§ 900; E’ § 0
" — DT signal | & 900 —DTsignal| @ %0 — DT signal
800 800 800—
700/ 700 700~
600F- P. 600— _ 600 _
p E P T 8 P e
500 — 500 — 500—
400 f— 400 f— 400—
300 300 300
200— 200F- 200~
100~ 100 100
By | Lo e b e by by Ly 0*\\||||||\\\\\\|||||\|||||ww\www|||||| [ R R T N L
82 0.3 0.4 0.5 0.6 0.7 0.8 0.9 (] 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0 . . . . . 0.3 0.35 0.4
P,/(GeVic) P_/(GeV/c) P, /(GeV/c)

« DT-MC:J/y - E¥(prtnt)E-(Ne V(A — pr7))
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> DT Event Selection Signal Mode: 2~ — Ae"v,, A - pr~

v’ Particle ID: Proton:p,, > 0.32GeV/c; N, = 1;Prob(p) > Prob(m) && Prob(p) > Prob(K)
Pion or electron:p/n~ < 0.30 GeV /c;N = 2

v’ Vertex fit for
Primary vertex fit :;pn~ for A, Am™ for £
Secondary vertex fit : Ar"and 7, £~ and Primary Vertex
Loop all the pairs, select the minimum chisqure

v’ Vertex fit for
Primary vertex fit :;pr~ for A, Ae™ for ™.
Secondary vertex fit :A and Z7, £~ and Primary Vertex.
Loop all the pairs, select combination by minimizing [M,,,- — M, .| and then minimizing primary vertex fit x2 of E”

v’ Mass distribution: Veto [Mpz-n- — Mpp- + My, . — Mzz | < 0.006GeV

My — M, | < 0.006GeV

EpDG

v Further cut:Ly/o;, > 0&&Lz/o,, > 0; x* <20
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» DT Event Selection

5000 7000

2 E 0
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> Cut flow

BESIII

Selection Criteria

After DT Vertex fit 19.26 49.05 21.83 13.58 49.80 15.69
veto dominant bkg 15.77 81.88 5.02 11.99 88.29 2.97
La >0 12.64 80.15 2.14 9.98 83.24 2.39

O'LA
Lg- >0 9.59 75.87 1.01 8.60 86.17 1.26

Op-—
x*<20 8.92 93.01 0.57 6.77 78.72 0.422
|Mp+n- — MAPC| < 6MeV 8.55 95.85 0.42 6.50 96.01 0.417
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» This work is now ready to study at the STCF under the OSCAR framework.

» Efficiency and signal-to-noise ratio have both been improved compared to BESIII. However, it is
hoped that in future research and exploration, we can further improve this.

» Understanding the reasons for the deviations in the central values and the asymmetry in the

distribution of the numerous reconstructed mass spectra, and exploring the next steps for

Thanks!

resolution and improvement.
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