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Introduction ﬁ INFN

I—l} 4 October 2001
. F ro m P D G : ‘ | PHYSICS LETTERS B
ELSEVIER Physics Letters B 517 (2001) 309-318
O [ ] 0 ) — ( + ) x —_ 5 www.elsevier.com/locate/npe
® B R( B _)" K S 6 - 6 - O 4 1 O Measurement of the branching fraction for B — n’K and search

0 CCP (BO — r|’ KO ) =-0.00 £ 0.04 for B — n’;f”r
© -ACP=SCP (BO —-n KOS )=0.63 £ 0.06 Belle Collaboration

BR(B*—n'K*) = (7.06 £+ 0.25) x 107°
Can it be seen with 10/fb?

(b) n',K+

e |t was done at Belle, both for: e
o B*:BR=(79"'2_ +8) x 1078 2
o B%:BR=(55""%, +9) x 10 £ |
o Limit for B"—n' 7" i—

A
05,'2: ) - 5,2sl”E [\ 5-.3

M, (GeV/cY) AE(GeV)

Shaded n'—nrx, white all (including n'—py)
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Final states considered (Belle) B

Belle I
e nonr'w :BR=42.6% Mode Ng S e(%) €Bs(%) BF(105)
o m—yy:BR=38.41% T +6.5 +15
o noxwa® :BR=22.94% KT 288709 94 27 398 goris
o n—op(—a'a)y:BR=28.9% K+t 42531 75 142 418 92t
o Including non resonant x*zy , i i
° KOS—>.7t+JT- - BR=69.2 % Myan T 0.0_0.0 0.0 23.7 4.11 -
npymt 00730 00 154 455 -
In Belle, most of signal comes from anE? @42 35 B 15 46150
* N—op(oaA)y n,,k® 10173 40 115 116 24 s

I]—>Jt+.71".71’0 was not used here, only

n—-vy

Stefano Lacaprara, INFN Padova



D
Plan W (INFN
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Rediscover i and n)’ in all final states, and compare with MC expectation
Study selection and efficiency for BO->eta’KO in MC

o N'on(ovy) T

o N'-n(—a'ral) ',

o M'op(oa'T) y
Apply selection to generic Run dependent MC to check signal yield

o Setup and 2D fit on M, _-AE for signal extraction

Study Data continuum and side bands for background assessment
Repeat for B+
Document everything

Finalize selection for Data
o Review process toward unblinding

Systematics and unblinding
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Plan (today) Bl

Belle IT

e Rediscover i and ' in all final states, and compare with MC expectation
e Study selection and efficiency for BO->eta’K0 in MC

o M'on(oyy) At

o N'—-n(—ataa®)atn

o N'op(oata)y
e Apply selection to generic Run dependent MC to check signal yield

o Setup and 2D fit on M, -AE for signal extraction (not today but ready)

Study Data continuum and side bands for background assessment
Repeat for B+
Document everything

Finalize selection for Data
o Review process toward unblinding

e Systematics and unblinding
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Bl

Belle IT

Rediscover 1 and 1)’ in all final states

In phase lll (and Il) data

Documenting in BELLE2-NOTE-PH-2018-038.
Will be updated before x-mas break
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y in CDC volume
Nhits>1 0
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Run Dep MC12d

INFN

>—<1 03\ T T T T T T

- Belle 112019 Preliminary ' ~

" Phase 3 - exp MC12d + ?a‘a
E -1 — Fit
~JLdt=10 1o B Signal

(33667.65 + 13.57)10%candida
u =(133.692 + 0.002)Me V/c?
0 =(5.270 £ 0.002)MeV/c?
E,>120 MeV

\\\‘\\\‘\\\‘\\\‘II\‘III'II

0.1 0.12

e Fit Novosibirsk + chebichev(2)

0.14

“~ Background

/////

\\\‘\\\‘\\‘\‘\\\‘ll\‘llllllllllllli\

0.16

M,(GeV/c?)

Not perfect pdf, good enough for peak and sigma.

e Peak Shift 1 MeV between Data and MC12d
e Width 5.3 vs 5.7 vs 5.3 (phase 2, 3, MC)
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n—yYy ¥ (INFN

Lvcliito /| V.UUc JTV/L )

Belle I
7900 elle adis Preliinaly | | L ] o [ Bellel 2019 Prelithinary ' ' L A ]
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5" 1 | Lo | 1 | L N = #7 Background —
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S t as for #° s ® ) B

o ame cut as for z°—ypy s ¥ ]

e i -

o E,>400 MeV 2w MC12d 7

S C i

- H > C ]

e Peak: +5 MeV in MC phase3 e ]

. . [ (553.76 +2.38)10%candidates ]

e Width:13 vs 14 vs 12.5 MeV (phase2, 3, MC12d) - (545,14 £ 0.0B)WeVic? 1

20— e . -

[ o=(12.38+0.05)MeV/c i

o At Belle (1 0.5 /fb) © E,>400 MeV .

. 0 1 I | I I 1 I

o m—yy width was 12 MeV/c? ST T

p— = R - o]

> 0 oA it S, =

-5 :— 1 ° 1 1 ‘ 1 | \’ 1 ‘ "’l 1 (i ‘ 1 1 1 | —:
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< % Data . r elle e ary 3
% L Fit Phase 2 - exp 3 aidl <§ 12000:i'|3i?ta Phase 3 - exp 7+8 A
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S | 7 ] é 1999 Background e
= 1 o - §
£ C [Ldt=0.49"" 1 T 800 -
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it} 3 (4.4 £ 0.4)10%candidates ] & 6000 — .
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;2%7 ) | R ’\‘WL T E— “\. 1 \% — 2;"‘ ‘ ‘m‘.w‘ L ‘ »iw-" ‘."""“‘" L " a\ = ‘ ‘ [ ! ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! =

05 052 0.54 0.56 0.58 0.6 = ol - wmw' bl el o ol & 22000§ Dat Belle 11 2019 Preliminary ,;

Mn+n_n0(GeV/Cz) D- 2 % L ‘\ w\ .“ .‘\ ) 1 ‘\ .“'w\w \'m'd ‘ L Il "" § 200005 i Fi? a Phase 3 ) exp MC12 €

° ﬂo_}yy 05 052 054 0.56 % o5 3 18000 - Signal =

e o] é 16000 F “ Background i

@ E?>200 MeV, 110<m”0<150 MeV, =Y E

o ' P(1%)>10% dr<0.5 cm, |dz|<2 cm g Lat= 10,001 3

0+- o = E

® p(” )>300 (I)VIeV ) 0 8000; MC12d (77.0 £ 5.0)10%candidates E

e TreeFitter, z” mass constraint S0 = [N BBl 2

Peak: +2 MeV in MC phase3 3 Eoomeer

® . = AE>0. e &)

. 2000 — =

. . E_ \ | \ | 3

e Width:7 vs 7 vs 6.4 MeV (phase2, 3, MC12d) S S SS T EEEE

= Ee e fer D .t wm«.. ”m».'..,:mu..w N =

o Not used at Belle (10.5 /fb) € CEE TR T T ST

_%;7“‘o.\sz“lo."s‘t"‘oA‘sel“o.‘ss“‘%.

M...-o(GeVic?)
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(5.22 + 0.16)10%candidates
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(0] F i = - ] L
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=] I 7~ Background Koo
S 100 N sool 7 Background
= . Phase 2 ER
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20 T -] L '+
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Myyr+n-(Ge Vic?) =N .’:""w - ul
092 0% T
+/-
e yand x™" as before

o 480<M <580 MeV, E >400 MeV
p(7/)>400 MeV
TreeFitter with n mass constraint

Peak: same in data and MC
Width : 3.0 vs 3.1 vs 3.1 (phase2, 3, MC12d)
o atBelle (10.5 /fb), width was 2.7 MeV
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Events / (0.003 GeV )

Pull

ZD‘HH L’}\ \‘ TTT ‘ T \..’_‘LF_HJH HH‘H\

T T T T T T T T T

-3 Data ] Belle 11 2019 Preliminary
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Belle Il 2019 Preliminary
Phase 3 - exp 7+8
[Ldt=6.1 fb”"

(1.38+0.14)1 o3candidates
U =(955.10 + 0.59)MeV/c?
= (8.93+0.69)MeV/c?

TN CEATY ) T N W s = W WA

= | obs L wios gi
p and z*" as before 8o
o 510<M <580 MeV, E_>400 MeV
p(i)>400 MeV !
TreeFitter with y and #° mass constraint
Peak: same in data and MC (lower in phase 2)
Width : 6.6 vs 8.9 vs 9.3 (phase2, 3, MC12d)
o Not used at Belle (10.5 /fb)
Yield (/fb) (37/2y)~0.23/0.85 ~ 0.27 - BR(32/2y)=0.6

o  &(37/2yp)~0.5
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Status of B’ —»n’K’ in MC12

n'—n(—yy)a'ax
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Efficiency B —n'(—n(—yy) 72 )Ky(—a'x) @\l

e Signal efficiency and SxF varied a lot depending:
o MC campaign (simulated beam backgrund)
o Basf2 release (issue and improvement on reconstruction, mostly tracking and vertexing)

8 B’ 5P M%)
MC Campaign/Release Efficiency SxF 1600 2 —
i 1 . Good cands multiplicity: 1.26
MC7/Rel-09 (B2TIP) 23 % 3.8 % - ﬁ Best cands c: 0.463
1200
MC9/Rel-02 22 % 6.7 % " est cands MC true e: 0.370
. 3 f : 0.093
MC10/Rel-02 1% 35% | a . ea"%
: I —
MC12b/Rel-03 19 % 4.5 % o . §
400 " =
MC12b/Rel-04 37 % 9.3% Most e-_from reconstruction .
200 . §
Moy Skim, Pe, A My My M) kg g % 7 i, *V/),(pwuc rfl,,a Sue
Optimized for Efficiency, not (yet) for SxF suppression. " o
Just using old (B2TIP) cuts. A g, F reduced with AE cut
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SxF Mitigation: fastBDT o

Almost 100% of SxF from n(—yy). N’ vertex variables

I signal
3 sxF
1 signal = signal b
30 I sxf 10 1 sxF
25 . j
20 100
06
15
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0 107
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0 00 0 075 050 025 000 035 050 o7s 150
0 P o 7 T o o o8 1o 2 Ts 76 s 20 72 24 s
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10 L
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1 sxF I sxF
10
020
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005 10
E) B} 5 1 B o3 s 05 05 o7 ] 7 0000 odo1 0002 0003 ocos 0005 005 0007
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=1 signal = = signal 0w I sxF
3 sxF 3 sxF
0 100
10°
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107 102
m’ 'j:q H I'l_rl'l H
0365 0370 0975 0580 0585 09% 0995 1000 -8 % ) -2 1) 2 4 6
etap_cta_gamma_1 clusterE9E21 etap_eta_gamma_0_clusterTiming 000 025 050 075 125 150 175

cnpiier 15
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SxF FastBDT output

Bl

Belle IT
06 { =3 Signal ] .
= Sorting Candidates by SxF FastBDT
=1 Contiuum
05 4 , Which candsgqr?ﬁg p.y(ﬁp:f‘bgt) is mc true
0.4 Contl n u um as SXF! soe%— ] D position of true cand
0.3 m%: % # good candidates
021 . MC truth cand is typically the first,
£l | 4| ie. best SxF fastBDT
01 g T/Ez
00 L= . B°-GfPS o)
1(-300‘i
Good cands multiplicity: 1.26
. . = 1400
Selection Efficiency | SxF o Best cands €: 0.378
1000 Best cands MC true «<: 0.338
A” CandldateS 370 % 930/0 g g g 5 ” Best cands MC false <: 0.040
800 P11 Pejenpe o
Best cand (SxF FBDT) 33.8 % 4.0 % e
400
. . 200 g
Need toys to understand which is better : .
o St Pec, & My My ) wkg, g TS ”"""s%”'v».va/ue/r'"" =
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Pdf: Signal - SxF - Bkg - BB

150 | = signal
[ SxF
125
[ Contiuum
100 | 1 Peaking
75
50
25 M
0
5:25 5.26 5.27 5.28 5.29
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oq | = S9nal Standard Continuum
: [ SxF S .
[ Contiuum uppressi
0.3 | [ Peaking
0.2
0.1
0.0
-75 -=5.0 =25 0.0 2.5 5.0 7.5 10.0
csVar
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20 [ Signal
] [ SxF
[ Contiuum

= — [ Peaking
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Correlation (for signal) BICR

Belle IT
Mbc

Correlation M, _ vs AE 5 sk >k >k kK kK

0.13: know issue os| M.

Cont suppression ON DeltaE

AE vs SxF symmetric 6o
correlation

—0.1 csVar

Mbc vs SxF small 0.09

sxfVar

SxF
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Test on Run Dependent MC12d

L=10 /fb

1h,

/1 All

Background
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J}

L=10 /fb

e
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2
s i
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INFN

Continuum (+7) + BB
L=10/fb

DS Exp’d  Seen
Signal | ~10 3
Bkg ~100 | 40
BB ~3 1

A quick test, much to be
understood yet.

Data still blind
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D
Summary ¥y INFN

Belle IT

e 1 ' seen in phase 3 (and phase 2) dataset in all final states
o Good agreement with Run Dependent MC MC12d
e Status of B’—n' K’
o First efficiency study for final state
o With release-4 very good efficiency
o SxF mitigation in place
o First test on Run dependent MC
e Plan presented for next step

o Lot of work, little time
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