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B Measure the BF of this decay more accurately.

Test the SM and search for new physics.

Experiment Mode B (%)
CLEO-c [4] Df — 1™ (e*v.7-)v 530+0.47 +0.22
CLEO-c [5] Dt — t*(n*9)v 6.42 +0.81 +0.18
CLEO-c [6] D! — t*(p™%)v 5.52+0.57+£0.21
Belle [7] D} - t'v 570 +0.21753;
Babar [8] D} — 1y 5.00 £ 0.35+0.49
BESII [9] Df -t (x 2%y  5.29+0.25+0.20
BESIII [10] Dt — t*(etv,v;)v 527 +0.10 +0.12
BESII [11] DY — t*(x* %)y 521+025+0.17
BESIII [12] D? — t*(n*9)v 4.83 +0.65 + 0.26
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PDG: (5.324+0.11)%
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BOSS version : 7.0.3

. Data set.
Sample | Year Run range Luminosity (pb~) E.m (MeV)
4180 | 2016 | 43716 — 45105
4180 | 2016 | 45418 —47066 | 3189.0 +0.2 +31.9! 4.178 on average’
4190 | 2017 | 47543 — 48170 526.7 +0.1 +2.23 4188.99 + 0.06 = 0.41°
4200 | 2017 | 48172 — 48713 526.0+0.1 +2.13 4199.03 + 0.05 = 0.413
4210 | 2017 | 48714 — 49239 517.1+£0.1 +1.83 4209.25 + 0.06 + 0.423
4220 | 2017 | 49270 — 49787 5146 +£0.1 +1.83 4218.84 + 0.05 + 0.40°
4230 | 2013 | 32239 — 32849 4320.34 — 2.87 X 1073 X Npun = 0.05 + 0.60*
4230 | 2013 | 32850 — 33484 | 1047.34 +0.14 = 10.16° 4225.54 + 0.05 + 0.65*




B MCsamp les.
Component | directory 4180 4190 4200 4210 4220 42301
D°po DODO 179 159 148 139 133 130
D™D DpDm 197 197 196 195 193 192
D*Op° DSTODO 1211 1187 1175 1159 1144 1133
D* D~ DSTpDm 1296 1270 1257 1241 1225 1212
D*Op*0 DSTODSTO 2173 2112 1855 1491 1096 879
DD~ DSTpDSTm 2145 2085 1831 1472 1082 868
D D; DsDs.newLS? 37.7 42.7 38.5 323 224 18.4
D**D; DsSTDs.newLS? 961 925 921 985 750 629
DD DsSTDsST 224
DD*r* DDSTPIp 383 395 406 415 421 427
DD*nY DDSTPIO 192 198 204 208 211 214
DDt DDPIp 50 53 55 56 58 57
DDr DDPIO 25 27 27 28 29 29
qq qq 13.8 13.7 13.6 13.6 13.5 13.5
yI /v RRI1S 0.40 0.39 0.39 0.38 0.37 0.37
Y(28) RR2S 0.42 0.40 0.39 0.38 0.37 0.37
y(3770) | RR3770 0.06 0.06 0.06 0.06 0.06 0.06
™ tt 3.45 3.45 3.46 3.46 3.46 3.47
U mm 5.24 5.22 5.16 5.16 5.14 5.13
ee ee’ 424.81 | 42255 | 42047 | 41843 | 416.61 | 415.20
ee eeNLO° 416.10 | 414.47 | 411.87 | 409.96 | 408.28 | 406.87
vy TwoGam 1.7 1.7 1.7 1.7 1.5 L.5
HCT HCT 0.10178 | 0.12331 | 0.14525 | 0.16555 | 0.18486 | 0.19660




N Signal MC.,

Dt -y (n®) D¢ VSP_PWAVE

D& - ttv, SLN

7 > ety i, PHOTOS TAULNUNU
™ - uty, PHOTOS TAULNUNU
7 5wty TAUSCALARNU

™t >t o7 TAUHADNU -0.108 0.775 0.149 1.364 0.400
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D& —) 7t
et / Nobs, a/ea

C—— B = Sigoom 12 Sigoon
> sig = obs, . i) _a. i’
N, €

e Bt etvere i tag / tag
0 _ obs, a,i _ . a, i i,
y (%) ‘_ Dg Ntag - 2NDstBtag Etag ’
\ obs, a, i _ @, I pa, 1 a, i
B Nsig = 2ND§Dthag Bsig f37+_>€+ve171r etag, sig*
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400 Dy - KJK~ . .
401 Dy > K*K ™ T =€ Velg
404 Dy » K*K n~n°
405 D —» KK mtm™
406 D —» KK mtm™

T > utv, i,

+ +=
421 D; — (Rl ARV
440 Dg » m m 1" + +
441 Dg -» U 7 PrtpoVe

460 Dy = T T,
480 D5 > 11, 50
502 D¢ > K ¥ n~



. Good charged tracks

mKs

* |Vz| <10cm e MT*TT™ € (0.487, 0.511)GeV/c 2
e Vxy<lcm ey 2.,,<100

X
e |cosO| <0.93 vix

e |Vz| <20cm,|cosB| <0.93

0
m 0 m" /1
e K: prob(K) >0, prob(K) > prob(m)

e T0: M e (0.115, 0.150)GeV/c
e 11: prob(m) >0, prob(t) > prob(K) m Yy € | ) /c

o(1°) > 0.1 GeV/c?
. Good photon n :Myy € (0.50,0.57) GeV/c 2

ox 2<200
e Barrel E=25MeV, Endcap E =250 MeV

e Oy—charged >10°
e 0STDC <14 (x50n5s)



. ,0 - (0) ! TI '
e p=O: M(r°®x~) € (0.57, 0.97) GeV/c?

en . M(yp®)eE (0.94, 0.976)GeV/ c?
M(rtn™n ) € (0.946, 0.97)GeV/ c?

Further requirements

op(T)> 0.5 GeV/c
p(y)fromn —yp° : ply) >0.1 GeV/c

mo

2 4 2
M.c” = (Ecms — \/lﬁDglzcz + m‘%;c4) — |

eminimum |Myec — m(D?)|

o Miee € (2.05,2.195) GeV/c?

y/ m° from D§™

AE = Ecm — Etag — Emiss — E’y/ﬂ'oa

— PDy;
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Events/(1.5 MeV/c?) Events/(1.5 MeV/c?)

Events/(1.5 MeV/c?)
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a _pjobs gen
Etag‘NST /NST

b Hy: Sionl egion_ My, Sdtand egion Mode el

D, - K'K~ [1.947,1.992]

D~ — K*K-n~  [1.951,1.986] D - KIK~ 34.2740.12

D; » K*K-nn° [1.935,1.989] _ b —

D- — KK 7*n [1.951,1.985] g = 70 & 41.651+0.07

D; — K§K+n-n— [1.950,1.990] Dy » K*K~n~n®  13.3740.09

D, > nn [1.947,1.990] [1.895, 1.92] || [2.01, 2.035] _ 0 4

D; > 1y, [1.940,1.990] Ds - KsK™m*mn™  12.9240.17

D; — JT_JquW [1.938,1.990] D.S'_ N K£K+ﬂ+ﬂ_ 14.37+0.08

D; = a7, [1.940,1.990]

D; — ﬂ_r];po [1.940,1.990] D - m™n 55.61+0.39

D, — K ntmn [1.950,1.990] DS_ N 7T+7T_7T_ 17.16+0.13
Ds - n 7.13+0.05
Ds — ”_U;zm—n 3.40+0.02
[ 9.91+0.09

D; » K mtm™ 48.77+0.69
11



. DT Analysis _ Henan normal University '

. Selection criteria for D - v, , 7 - e™v,7; - B
M§ e S R 5 g m; CFRT] 3 08 T V2 T4

e Only one charged track .
e P(e) > 0.001; = £

ry P(e) .
* R(e") = pmpimrmy >0-8; 43 ‘ j N
e the deposited energy in EMC over the momentum for positron: Ee")>0.8. rme

p o E S

e the momentum of positron: p(e™) > 0.2 GeV/c. s

3
prod_mu2{5]
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z 20 D e e, T, v, signal E Dl e (e, T, v, signal - r % [ DI e (e, T, signal
E E 50 T 50! Pl T
g ...... ol E 50 j } T
3 . ‘ ' 2l tot
r .. . i o IR A i LW . (0] . o
o it _ gl e e Nsig = Ngig — J1NClass 1 — NClass 1T — f2VClass 111

T 0 L A - L
0 0.5 1 L5 2 0 0.5 1 1.5 2 00 0.5 1 1.5 2

E&ia (GeV) E"  (GeV) E . (GeV)

extra

13



Henan normal University '

tot
extra Z E

e Class I: non-Dj backgrounds, which are described by the events from M- sideband region. For different
tag modes, we also checked the components of the events in the Mp- sideband region using cocktail MC
sample, and found the signal contributions can be negligible, except for the tag modes including the
neutral particles, where the signals in the M- sideband region are subsequently removed according to

DEDY* inclusive MC sample.

e Class II: D} peaking background, D} — ngJrve decay. For the tag mode D; — K‘S)K*, there is another

peaking background from D~ — Kg:r‘.

e Class III: D! non-peaking background, which are dominated by other six main semileptonic D} decays,

DY - ne*v,, DT - n'e*v,, DT — ¢e*v,, DT — f,(980)e*v,, DT — K*(892)%*v, and D - ngJ've,

14



| cos 6| momentum (GeV/c) depth (cm)
0.50 < p < 0.61 > 3.0
0.61 < p<0.75 > 100.0 x p — 58.0
(0.0,0.2) 0.75 < p<0.88 >17.0
0.88 < p<1.04 >100.0x p—-71.0
1.04 < p < 1.20 > 33.0

Selection criteria for D - v, , " - uty, 7,

 Only one charged track 050<p<064 >30
0.64 < p<0.78 > 100.0x p—-61.0
* P(u) >0.001 , P(u) >P(K) . P(u) >Ple) 02.04) 078 < }t; Sool =170
* The deposited energy in EMC € (0.1, 0.3)GeV 091 <p<1.07  >100.0xp-74.0
1.07 < p < 1.20 > 33.0
e COSH, momentum , depth 050<p<067 >30
0.67<p<081  >100.0x p—64.0
= (04,06)  081<p<094 >17.0
| o 094 <p<1.10 >100.0xp—-77.0
ot 1.10 < p < 1.20 > 33.0
(0.6,0.8) >9.0
(0.8,0.93) >9.0

info_signal_track({][7]
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= 3 sof B ik n
g - S & f - = -
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e s e a8 8 or o o9 Info_signal n'k]znsl 3 06 5.7 58 ) T K] T2 ol - - - - - . - 15
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Selection criteria for D& - t*v,. , tt> ntVv
S T T

o 114 < E, < 149 MeV

) No extra charged tracks.
° No extra 7.
o  02<M_ <06GeV?/c* M. = (Eem = Eug = Eypo = Ept)? = (= Prag = Pym = P3)’
o The ratio of the energy deposited in the EMC over the MDC momentum of the charged track is
less than 0.9.
o The absolute value of the cosine of the polar angle of pps in the center-of-mass system of initial

ete™ is less than 0.9.

The maximum energy of extra photons is less than 0.3 GeV.

17



DT Analysis

Henan normal University

ht htemp htemp
emp E i
C Enties 1847 5[ Enies 660 C hes oy
C Mean 0.1317 C Mean 0.1892 — ‘
= RMS  0.03062 sl RMS 0.1997 C RMS 0.1689
C E 50—
40— F C
C 25— C
- c 40—
30— 20— C
- = 30—
20— 15: L
E 10— 20—
10— c r
C 51— 10—
ol bt AL Lo b b b b Lo Lo B S o C
002 004 006 008 01 012 0.4 0.6 018 02 0.2 o nnantll e e e C
info_best_gampi0[0](3] R R 0 01 02z 03 04 05 06 pl=iall 0% aie ol
info_sig[2][6] 0 0.8 1
info_signal_track[2][14]
htemp 50— htemp
18 Entries 725 Entries 707
Mean 0.4893 Mean 0.3805
5 RMS 0.2879 RMS 0.3182
40
14

30

20

F T T T [T T T T [T T T T [T T T T [TTTT

6,
4k
C 10
2
o: PR R IR SR . Hﬁﬂﬂ'\
] 02 04 06 0.8 1
abs{pd_miss._sig[2][7]} 05 4 Nk Hn1|2 .

info_sxgah[Q]

18



DT Analysis Henan normal University ’

X oo ook i 2w o gy Dok Ao 2 9 o KK M
N> [ o . % : -~ other BG N> L -~ other BG N> ;
> [ oo other BG 150 - rt r other BG Y other BG
o] t - E [ I Dy BG & 60 5 Doty BG Q 15 DIy BG
g 40 ? | ' DK BG c' 100 :_ — - Di=K'T BG S_ + + D] -K"T* BG S — - Di=K'n BG
g — signal ?: r — signal :e:’ 40 | 1 — signal = 10 —— signal
[ i = L [ ~
g r i g S0¢ a0 4" i h £ s
2 | = b 4 r S AT gk 4
= - L = y o = L t X = ..
0 bt ( fhdes e = 0 = === (YT, M Ak P VL2 5 28 i
-0.2 0 02 04 06 -0.2 0 02 04 06 -0.2 0 02 04 06 -0.2 0 02 04 06
mls (Gevzlc ) mlss (GEVZIC4) mlss (GEVZ/C ) AJ2 : (GeV%’c“)
miss
W 2 2 R
= [ % E % 60 - <= other BG
&) 20! <] - o DY yi*v BG
a <00 o a o
= = d = — - D!SK'T BG
= = S S 40 -
z 10 E P P AT
g | g g g 20 i
> - » - L
() B ., 2 : TR RTTIL A ST b . = ot B e~
-0.2 0 0 2 , 40 4 0.6 0.2 0 0.2 0.4 0.6 -0.2 0 0.2 04 0.6 (.](]_2 0 0.2 0.4 0.6
M, (GeVIh M2, (Gevic M2y, (GeVieh M2, Gevieh
_ 40 1 )
) T oo, A ¥ [ DoKer D
°‘> N> F - other BG - 30 r -- = other BG
8 8 40 - ]J’h—)p': BG 8 A ":‘ﬁl‘:m
o i i =)
a s L DK BG S 200 iK' BG
3 s | e S
~ =~ = -
3 P 20 [ lll * P
§ 5 Y } | g
= = - - # ) = Us [oin
Jard 1S5 ey LR (g | 0 LS S ) " D
%2 0 02 04 o 02 0 02 04 06 %2 0 0z 04 06 .
2 2, 4
M2, (GeV/ch) M, (GeVic?) M. (GeVi/ch)



Henan normal University '

Selection criteria for Df - v, , % > pti o,

Ent 818 3501— Entries 8408
M 3.897 u Mea 0.6642
RMS 0.1146 I RMS 0.3469

e MM* 2 € (3.82, 3.98) GeV/c*

*Only one good charged track

*At least 2 good photos to form a m*
¢ | Mpp+rro — Mg+ | <0.2 GeV/c?

SUI I I = htemp
< L Entries 1447
L Eex-l-ro | Oo ] Gev sof_ ga? gigglg

40—

Covn b b v by Lo b Ly T
mm2st 0 0.2 0.4 0.6 08 1 12 14 1

30—

20—

MM** = (Eun — Etag — E,},/,To)2 — (Pom — Prag — P,],/Wo)2

MM? = (B — Frag — B0y — Eipt — Er0)? — | — Prag — Dry(x0) — Dyt — P
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. Next to do _ Henan normal University '

e Solving the problem of the BKG of t* - p*, o,
 The signal efficiency of each tag mode

eTry to do combined fit
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Thank you for your attention!
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DT Analysis Henan normal University ’
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