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Introduction ¥y INFN

Belle IT

e Technicalities:
o Release light-1912-icarus
o Data: proc10 + bucket8 8.86 /fb
o MC:
m Signal MC13a
m Background MC13b run dependent 10 /fb
e Channels:B->1n'K
o 1 (->n(->yy)nn) and n’ (-> p(->mn)y) K
o Both for B*-> ... K* and B%-> ... K°_
e Will mostly concentrate on B* -> 1y’ (-> n(->yy)nm) K*
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Rediscovery of n and 77' mesons in early phase 3 Belle II data @
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Cands

Reconstruction efficiency

e Reconstruction-only efficiency for B*->n’ K*, n’->n (yy) mm

o About 40%
o +7% SxF

e No further selection to reduce background!
e Average cand/ev ~2
e First cand (best xzvtx) is the correct one

Stefano Lacaprara, INFN'Q@M

x104
10° Sorted by X [ True 6
104 F — Al
5 < Ncandstev > =2.18
103 E_ 4 o RMScands/ev: 1.86
102 N
10! — _\_‘_\7 2k
10° ’ 1F
10-1 b I Ll 0 . e
0 5 10 15 20 25 30 2 4 6 8§ 10 12 14

Only first candidate

D
o

Belle IT

INFN

0%

25%

50%

75%

100%

125%



- . D
Reco efficiency: neutral channel ¥y INFN

Only first candidate Belle I
° BO sn’ KO S S
-=>n’ K% n’->n (yy) m'm SxF
o €~39.7% '
P + Signal
m Strange that K_ eff is similar to that of K
o SxF 9.6% Reco
= Higher Al
o ncad/ev~3
m True candidate is that with best sztx 0% 251% 50|% 75|% 106% 125%
e B2TIP full reco was 23% x10°
10° Sorted by Xfx [ True 5[
104 F 1 Al :
4 < Ncandsiev > =2.95
n 10°F [ RMS candsjev = 2.64
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EffiCienC ,_> .IT+.IT- — INIRI
y rl p ( ) Y Mode Ng | €@) [EBs(%) BF(107
, . MoKt 289783 94| 217 | 378 69713
o n->p (m .'IT )_Y _ o [n;yw 225791 75| 142 |a1s 92t
o Very first time reconstructing this final T+ ol ol B 14 -
tate nTmw ~—=0.0 . ' ’
S . s 00_,, 00| 154 | 455 -
o From Belle, expected similar _— 71 125
g naeK® 64739 35| 208 | 1.25 46150
emniciency 1 KO 10.11T44 401 115 1.16 7951

e Reconstruction with loose cut and pi0
veto

e B"e~13.4% SxF 8.2%

o B%€~12.9% SxF 8.1%

e To be understood.
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B->eta’ K expected yield INFN

e Expected signal 8.8 /fb (Run2019).
o Total - total*eff (SxF)

o  Only reconstruction, no selection (eg no CS cuts, see later) Belle with 10.4 /fb

n’->n (yy) wm n’->p (') y Total Mode Ng b

€(%) €Bs(%)
n K+ 289793 | 94 217 378
B+_>n, K+ n,y KT 425193 |7.5 142 4.18
113 (10) 190t 25 (J15) 300 - 60 (25) W™ D02 W0 2837 4l
nh,xt 0028 00 154 455
O_sp’ - / 0 +3.4
B=nKe 364( 14 3) 61.4-8(5) | 100-22(8) Mg 6257 )35 208 12
a KO 10173¢ 40 115 1.16
e Belle had more events with n’->p (T7°117) y than with n’->n(yy) '
o  Definitely something to be understood on r]’->p ('IT+'IT') Y
.

Stefano Lacaprara, INFN Padova



Data - MC comparison Bl

Belle IT

Start comparing reconstructed quantities for Data and MC
General idea is to apply selection only on variables that are well

modelled by MC

Start with rectangular cuts, MVA selection will follow later
o MC: using qg-bar (udsc)
o bb-bar generic (mixed and charged)
m For background only study exclude signal from charged (or mixed)
m Using reconstructMCdecay(...)
m Count #signal events to use MC13b as “data-(not-so-)challenge”
o Use larger signal MC to model signal and SxF
All normalized to data integrated luminosity
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K+

[Ldt=8.86 fb~!

<o

Belle IT

INFN

Belle I - Preliminary

400

det =8.86 fb~? Belle Il - Preliminary
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e Overall very nice agreement in shape and
normalization
e Using only Loose PID>0.1 cut
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[Ldt =8.86 fb1 Belle Il - Preliminary

K*

10° m O

e \lertex variables also ~nice
o  Not so much for z<0 T
e Also N cdc hits not well modelled
o N PXD is better (not shown) -

20 : . : . . ; : :
[Ldt=8.86 fb~? Belle Il - Preliminary
det =8.86 fb~! Belle II - Preliminary
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Eta, eta’, pi momentum

Unfortunately, saved only post-fit

invariant mass in ntuple.
o  Will fix next iteration

[Ldt=8.86 fb~! Belle II - Preliminary

il LLIRL
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Cont Suppression variables INFN

100 [Ldt =8.86 b~ Belle Il - Preliminary 1800 [Ldt=8.86 fb~? Belle Il - Preliminary
1 uubar [ uubar
350 =3 ssbar 1600 [ ==3 ssbar
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Nice agreement MC - Data, can be used for Continuum Suppression
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B*->n’ K%, n’->n (yy) m*m Data vs MC

e Mbc and Deltak

13
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Event shape (BB vs qq vs signal)

D
]/ INFN
Belle IT
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r
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Rz

e Do not use (yet) MVA continuum suppression

e Use just these two variables
o Need more MC from bb-bar
o SxF behaves as signal for R2 and cosTBTO
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Data - MC in signal region Bl

Belle IT

e Simple optimization of S/sqrt(S+B)

. I i S/sqrt(S+B)~4.2
e to define a preliminary CS selection ( )
e R2<0.5, cosTBTO<0.8
det =8.86 fb~? 2 iminary _det =886} Belle II - Preliminary
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Try to fit signal: only MC + signal injection @

Belle Il 2019 preliminary

25
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Belle Il 2019 preliminary

T+ Data (__candidate__==0) & (R2 < 0.50) & (cosTBTO < 0.70) & (Mbc>5.270)
C Fit
Signal
[ #s== Continuum N =47.1 £ 8.0 cands
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e Cut Mbc>5.27 GeV and |De|<0.05 in the other plot.

e No 2D fit (yet): working on it

e Injected 50 events, seen 50+/-8 (Mbc) and 47+/-8 (De
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Try to fit signal: only MC (with its bb signal) R

Belle Il 2019 preliminary
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. MC13b
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N = 40.7 £ 7.5 cands
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L
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I

e Previously removed signal from generic BB

o Now use MC as data: do not remove signal
e There are 42 candidates in 10/fb

e Seen 38+/-8 (Mbc) and 41+/-8 (De)
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Mbc and DeltakE: Data vs MC (w/ signal)
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5.26 5.28 5.30

R2<0.5 cosTBTO<0.8
Signal is not removed from generic bb-bar MC (charged)
High stat signal MC ovelaid for visualization purpose

Within statistics, agreement is good
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INFN

Deltak vs Mbc

Belle IT
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Events / ( 0.0025 GeV/c?)

Pull

Try to fit signal: Data

Belle Il 2019 preliminary

T—H Data (__candidate__==0) & (R2 < 0.50) & (cosTBTO < 0.70) & (-0.05<deltaE<+0.05)
C Fit
@ Signal
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r I L dt=8.86 fb’ N,,,=36.3
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; | 1 ‘ L L L ‘ | | | ‘ 1 L | 1 |
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2
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e Clear signal visible!
e seen 30.3+/-7 (Mbc) and 32.4+/-7 (De)

o Expected: 42 * 0.886= 36

o Very preliminary!
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Stefanc cucupiuia, v v s wuo v

B* ->n’ (->p (w*'m) ¥) K*

Similar work started

Need to understand the reco efficiency

Some normalization issue with MC

o related?
Belle Il 2019 preliminary
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Belle I
700 [Ldt=8.86 fb! Belle II - Preliminary
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} Data
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Mbc
e Signal visible
e Expected 25 events
e Seen 33.7+/-9
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400

300

200

100

B%->n’ K_, n’->n (yy) m+r-

[Ldt=8.86 b1

Belle Il - Preliminary

5.20 5.22 5.24 5.26 5.28
Mp[GeV/c?]
e Datavs MC

o normalization?
e S/sqrt{S+B}~1.2
o (was 4 for B+)
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MC w/ signal injection
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e NOT Datal!
e Background MC w/ signal injection
o Even more preliminary 22



Outlook BICR

Belle IT

e First full scale test with Data and MC13 for B*->n’ K*
o Concentrated mostly on B*->n’ K*, n’->n (yy) m*

e Preliminary results are encouraging,
o Nice agreement between Data and MC
o First signal fit are good

e Also start working on n’->p (') y

o More work to do, starting from reconstruction efficiency
e Todo:

o Study signal selection

o Continue data/MC comparison

o Include missing Variables on ntuple

o Run on more MC

o Study Belle selections
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