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B Semi-leptonic D decays provide a wonderful platform to understand the
strong and weak effect in charm physics.

B Experimentally, the study of semileptonic D decays can not only provide a
way to measure the hadronic form factors of hadronic currents containing
a heavy quark, but also evaluate the CKM matrix elements.

B In separate measurements of the form factors of semileptonic D decays,
STCF has the highest accuracy in future.
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. Double tag method _nan Normal University '

e For the i-th tag mode:
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[ OSCAR version ; 2.6.2
B Single tag mode

. Ecm=3.773GeV
D° - K*tn~
D° » K—ntn®
D’ > K ntn—m~
B D0 - k*utv, Signal MC

D°DOinclusive MC



. Event Selection — Henan Normal University '

m Good charged tracks M Good photon
«|Vzl <05cm « Barrel E > 25MeV, Endcap E > 50 MeV
- |Vxy] <0.1cm . ey—charged >10 °
= |cosB| < 0.94 « -10<t<10 (ns)

» PID (GlobalPID) B 0

u,m,K «t°: M (yy) € (0.115, 0.150) GeV/c?

maximum probility
2
*Xic < 30



. Event Selection _ Henan Normal University '

m’

AE = Ep — Epeam~ Msc = \/EZn — 175

Tag mode AE (GeV) Mpgc(GeV/c?)
DY — Kt~ (=0.027, 0.027) | (1.859, 1.873)
DY — K*n 70 (—=0.062, 0.049) | (1.859, 1.873)
DY - K*trnat | (=0.026, 0.024) | (1.859, 1.873)



. mBC fit : Henan Normal University
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Fit mBC distribution using signal MC shape for signal and the ARGUS function for
background.
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. ST efficiency _ Henan Normal University '

D° > Kt~ 1766593+1327 68.44+0.13
D° - K—ntr® 35180351970 37.34+0.09
D 5 K ntn—m~ 249725841703 36.58+0.09



DT analysis



. Event selection _ Henan Normal University '

= D° - K*u~v,

» Good charged track ==

« PID i and K (GlobalPID)

K:Pgx>P, &Pg>P, >0
u:P,>p°P, &P, >Pg>0

. EIE% < 0.25GeV N

1500

~,

S/\S+B

i L 1
% 0.5 1
Edty (GeV)

e We use beam constrained Umiss to obtain the number of

signal events. ~
Umiss — L/miss — ‘pmiss|

Emiss = Eveam — Bk — E[L

Pmiss = PD0 — PK — Pu

— _ A 2 2
PD0 = —Ptag \/Ebeam — Mpo
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. DT efficiencies _ Henan Normal University '

D° - K—nt 33.71%0.09
D° » K—nmtmd 15.89+0.06
D° > Ktn—mrmt 20.85+0.07

DT efficiency get from signal MC
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. Background analysis from BESIII _n Normal University l
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Sample: DD inclusive MC

N_sig = 125686 * 449

22000 LI
20000 = STCF Simulation
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. Systematic uncertainty

N tag 0.20
K+ tracking 0.01
K+ PID 0.01
W+ tracking 0.01
u+ PID 0.01
E_ex"max gam 0.01
Umiss fit 0.48

MC statistics 0.16
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. Systematic uncertainty

The number of ST D~ candidates

The systematic uncertainty in the fit to the Mgc distributions is estimated by varying signal shape and
background shape. For the signal shape, we convolve the signal shape with a Gaussian function as a
replacement, For the background shape, we vary the endpoint of Argus function from 1.8865 to 1.8864

or 1.8866, and take the difference of 0.2 % as the systematic uncertainty.
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. Systematic uncertainty

u* tracking

This uncertainty is determined using control samples of e*e™ — yu™u~ by BESIII, and control samples
will also be adopted for the same purpose in the future STCF experiment. At present, we estimate it using
the normalized luminosity method. With a sample of 20 fb~!, BESIII obtains an uncertainty of 0.06%.
When normalized to the expected 1 ab™' sample of the STCF experiment, this uncertainty becomes

0.007%. For conservativeness, we take 0.01%.

u* PID

For the PID uncertainty, we also adopt normalized luminosity method and take 0.01%.
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. Systematic uncertainty

U?. fit

miss

To study the systematic uncertainty caused by the signal shape and background shape in the fit, for
singnal shape of D — K*u~v,, we use the Gaussian functions to replace the MC shape, The relative
change between the remeasured BF and the normal one,is taken as this systematic uncertainty. The
systematic uncertainty caused by the signal shape assigned to be 0.35%. For background shape of D’ —
K*n~n°, we also use the Gaussian functions to replace the MC shape, The relative change between the
remeasured BF and the normal one,is taken as this systematic uncertainty. The systematic uncertainty
caused by the signal shape assigned to be 0.15%.

For background shape of other backgrounds, we alter the MC samples adopted for shape extraction.
The systematic uncertainty caused by the signal shape assigned to be 0.30%.

The tot uncertainty from U?.  fit is obtained to be 0.48% by adding 0.35%, 0.15% and 0.30% in

miss
quadrature.
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. Systematic uncertainty

MC statistics

The uncertainty due to the limited MC statistics is assigned by

\/sx(l — &)
N k]

where the ¢ is detection efficiency and N is total number of MC events produced. The uncertainties of the

MC statistics for both ST and DT MC samples have been considered. We assign 0.16% as the systematic

uncertainty due to the MC statistics.
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. Summary

B Based on the MC samples, the ST efficiencies, DT efficiencies,
BF are obtained.

N The predicted result shows a large enhancement(from 0.2% to 0.03%)
in statistical precision compared to the world's current most accurate
result (BESIII).
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DT - utv,

Current results

w+
D+

Fig. 1: The Feynman diagram of the leptonic decay D* — ¥y,
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STCF expectation
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