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Recap

e Suitable control channels for BT — K77t~ analysis that give same final state
particles:

Channel BF FSR

BT = [Jly = [TI7]1K™ 1.22x 1074 | K&¢
B - [D° - Ktz |lI*D, | 9.08x107* | Knt

BT — [DO - K n7|n™ 1.70x 107* | Krr

e Studied BT — J/w K™ and checked that its branching fractions
(with 13 % relative uncertainty) agree with PDG values.



Bt — [D° - Ktn~|I*7,



Sample and selection

 Used hadronic FEI skimmed samples: 11180500
e release-06-00-03

Data MC
e Proc 13 + bucket (26, 28-33, 35-36) e MC15ri b(Z =1ab™}
e Luminosity: 361.59 fb~!

e Reconstruct with same pre-selections as in case of BT — K77777, except the
invariant mass of kaon and pion pair cut: 1.80 < m(K*z™) < 1.93 Gev/c?

Global tag: analysis tools light-2205-abys
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" Belle 1] simulation

dt = 361.59 fb"

D, selections > o} [
> 600 | -cc_bar
. . 8 500 _ =rcnf:;($:ed
Reconstruct hadronic By, using FEI: S T — signal
O 400
» Database prefix used for all weight files - g 300
‘FEIv4 2022 MCI15 light-2205-abys’ S 200
i % 100
e M, . > 5.27GeV/c? ' B _,shouldbe ©
48 5.27 5.275 5.28 5.285 5.29
1 reconstructed Tag side M_ [GeV/c?]
« |AE| < 0.1GeV : properly . _
| N : % - :_Belle[[szmulatzon Edt=361.59 o
* FEI signal probability > 0.001 = | uas
S 1000} = e
» Two most probable B,,, candidates are accepted. S 800 | —onal
é 600 |
» In the rest of event (ROE) of B,,,, only g 400 |
3 tracks should remain to reconstruct Bsig. S o0k

0
~0.1-0.08-0.06-0.04-0.02 0 0.02 0.04 0.06 0.08 0.1
d Tag side AE [GeV]



B : SEleCtiOnS Nb 5500 L Belle Il simulation -1
S12 N : = Edt = 361.59 fb
o 3000 [ u uds
: = I [ ccbar
Tracks selections to reconstruct B, 5 2500 I mixed
™ charged
o transverse distance from IP, dr < 0.5 cm < 5000 | — signal
q) n
. . L. Q
» distance 1n beam direction ¢ 1900 |
from IP, |dz| < 2 cm S 1000 | =
O B 1
L. S -
» polar angle is with in CDC acceptance S 00

(thetaInCDCAcceptance) L S —

18 182 184 186 188 19 192
mass of D° [GeV/c?]

—h

e Particle ID selections
» Kaon binary PID, Z(K/xz) > 0.6 D" meson mass selection:
e Electron PID, £ (e) > 0.9 1.80 < m(K*77) < 1.93 Gev/c?
e Muon PID, Z(u) > 0.9
 Pion binary PID, £ (#/K) > 0.6



72'0 veto

1000

NQ) - Belle 11 simulation L g 261 gfb"'
. = 900} t = 361.5
Cluster selections to reconstruct z° from O 3 -Luds
. = 800¢ I ccbar
photons 1n the ROE of By, 700 | mixed
: ‘ X charge
e clusterNHits > 1.5 S 600 | — signal
Q500 |
 E > 80MeV (forward), E > 30 MeV (barrel), B 400 f
E > 60 MeV (backward) T 300f
. T 200 -
 distance between ECL cluster and nearest track S 100 -
hitting the ECL, minC2TDist > 20 cm T = i PR R = S =SS W
0.12 0125 0.13 0.135 0.14 0.145 0.15
e |cluster time| < 200 ns : Diphoton mass in ROE [GeV/c?]
| 1 recommended 0
cluster time 5 o ' by neutral group e m° veto: remove the events
" cluster error timing <2 : that have the invariant mass of
diphoton 1n the ROE of B,

e Mass window of z': 120 < m(yy) < 150 MeV/c? 0

close to the true 7~ mass:

2
» Select one 7 per event that has the nearest [31 <m(yy) < 139 MeV/c

invariant mass to the PDG mass. 7



Continuum suppression

» Cosine of angle between thrust axis of By, and
thrust axis of its ROE, cos(Tg, Trop) < 0.9

Best candidate selection

» Select B, candidate with the highest

FEI signal probability.

 Pick one candidate at random
if there still exists multiple events.
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Selections on Er~

> — —
8 800 E_ T Belle Il simulation Edt — 361.59 fb-1
700 | uds : :
S | jt B ccber e Residual energy of ECL clusters which are
y 600 | mixe : : :

S T im charged neither used in B, , or B_., reconstructions
L 500 F — signal , ag e .
2 400 should 1deally be zero for the signal
© :
D 300 Lf o Cut: Egp < 1.5GeV
S 200 L
© 100 E .

oF |

0 05 1 15 2 2.5 3
Extra ECL energy [GeV]

e After applying these selections and scaling with FEI correction factor (0.65),
number of TM signal events in MC (& = 361.59fb™ 1) is 1960.

e Total number of events in data (£ = 361.59 fb~ 1) is 8201. = 1.01
e Total number of events in MC (£ = 361.59 fb~!) scaled by FEI corr. is 8131.
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Data/MC compariso Ercy. is badly modelled

= 700 — L — oy, 3000
D - $ } Belle II (preliminary) (| 4t = 361.59 fb" = [ Belle II (preliminary) + N - Belle 11 (preliminary) ! L dt =361.59 fb™
O 600 —e— pata = 500 | ! L dt = 361.59 fb” ® o500 —e—Data
g N @ uds O] B |I\)/|acta + + + = i ® ° @ uds
- 500 ¢ @ ccbar - i ¢ o - @ ccbar
O - mixed — o E Ucs ¢ o mixed
- 400 b ¢ ™ 2000
S : = charged N . 5 crifixga — f < . = = charged
o 400 ;+ —— signal E ! = chargled —-. = 5 - — —— signal
N [ () 300 [ —— Signa 1500 [~
O R - o [
B 300 |- S‘, ; . -'- — % 5
- 200 | ®© I = O I ~ °
© = 2 : T ~ © i T
O 00 B S 100 | o’ C 500 |
E o - — % O - ®
ob T = N O olea@=~" | . & @ .0 . o E = N =~V PP
0 0.2 0.4 0.6 0.8 1 1.2 1.4 0 5 10 15 20 25 1.8 1.82 1.84 1.86 1.88 1.9 1.92
Extra ECL energy [GeV] beam-constrained m*(I'n)[GeV?/ ¢4 mass of D° [GeV/c?
© 2 F o] 15 r o] 15 r ?
10O » =10 v =19 - T T_T + +
82 O ees N +8,§ 1?. T+++++*| o v % "o.‘—'¢¢¢_+| 8,2 1H++++ +++ +¢o-'. ++ +I" T
1E F.ﬁ...'.i...i’H¢¢¢¢¢¢+ $. ¢ . T . ¢ T +
0.5 | | | | | | | | | | | | | | | | | | | | l | | | | | l * | 0.5 | | | | | | | | | | | | | | | | | | | | | | | | 0.5 | | | | | | | | | | | | | | | | | | | | | | | | |
500 E 700 1000 [
§ = Belle 11 (preliminary) L dt = 361.59 fb” N\b L Belle I (preliminary) L dt = 361.59 fb" % - Belle II (preliminary) L dt = 361.59 fb"
3 450 F + bt > L ' bt S 900f A bata
Q) 400 - —— MC ) N —— MC o 800 - — MC
NG - + ] udg = - an udg S - an udg
- ccbar o ccbar - 5 ccbar
© 350 F ¢ $ ¢ 5 mixed 8 500 | 5 mixed e 700 ¢ 5 mixed
o n — [ charged S - [ charged 5 n EE [ charged
s 300 | 3 —— = ¢ —— signal = 200 | —— signal S 600 F —— signal
o 250 f it =l ; 2 : $ 500 | ‘ =
) = - = = |¢ » 300 = 3 o — ¢
S 200 LY = =1 1? ¢ o ' I 400 E ¢
S 150 2= ¢ S 200 F 2 S0p g
c 100 s 2 - S 200 [ L
M hd S 100 -
O 50 e A 100 F
0 P T T O O T AN T W SO R NN T T T _:7; g 0 —— 1 ! ! ! ! ! ! ! ! ! ! ‘ ! l 0 AR T T T T T AT M O (NN T S O AN TS M (N M T PR
1 1.5 2 2.5 3 5.27 5.275 5.28 5.285 5.29 -0.1 -0.08 -0.06 -0.04 -0.02 O 0.02 0.04 0.06 0.08 0.1
momentum of lepton [GeV/c] Tag side M__[GeV/c? Tag side AE [GeV
] 1.5 r o] 1.5 r o] 1.5 r
Jlo : ¢ + u,o : 4-,0 o ¢
© - ¢ ¢ *? © B ° + © tt ¢ ¢ o0
A= 13¢¢0¢¢¢T¢"¢’.—H_“_’ ¢¢¢+ ++_+ + ¢l Al= 1_§+++H¢¢—¢—H".‘ 9_0_0_._._,¢¢+++ ; A= 1 F * n_._._.....¢+—++ ++
0.5 : | | | | | | | | | | | | | | | | | | | | | | 0.5 : I | L1 1 | I | L1 1 | I | L1 1 | L1 1 | L1 1 | L1l |+| Il | | | 0.5 : | I | L1 1 | L1 1 | | I | L1 1 | L1 1l | L1 1 | L1 1 | L1 1l | L1 1

10



Data/MC comparison
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BT - [D' - Kt |zt



BT - [DY - K*n |nt

e Used same samples and selections as of BT — D' - K "7~ 17D, channel.

e After applying these selections and scaling with FEI correction factor (0.65),
number of TM signal events in MC (£ = 361.59fb™!) is 3.

data
e Total number of events in data (& = 361.59 b~ ") is 13366. MC 1.06

e Total number of events in MC (& = 361.59 fb™!) scaled by FEI corr. is 12570.

13



Data/MC comparison
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Data/MC comparison

Candidates per 0.02
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Candidates per 0.97 MeV/c2
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