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D
D Intro

Light meson in Belle Il - Phase Il

e Update on 7’ rediscovery in Phase2 data
Previous presentation 25/10/2018 8/11/2018

6/12/2018
JIRA ticket is BIIPH2-62
BELLE2-NOTE-PH-2018-038

@ What is new:
Use photon:all (no timing cut)

Fix problem with B-field in MC (was wrong)

MC plot with luminosity
first look at proc7

This presentation

Collect the work done so far: plot approval?
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https://confluence.desy.de/download/attachments/60630391/slide.pdf?version=1&modificationDate=1540749010783&api=v2
https://confluence.desy.de/download/attachments/60630391/slide.pdf?version=2&modificationDate=1541686491608&api=v2
https://confluence.desy.de/download/attachments/43908657/slide.pdf?version=2&modificationDate=1544084065141&api=v2
https://docs.belle2.org/record/1218?ln=en

Data - MC agreement with correct magentic field: K2 NN

K — 77~ Data Prod6 - MC phase Il - DC
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(was My;c = 490.9 MeV)
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Data - MC agreement with correct magentic field: ¢

¢ — KTK™ Data Prod6 - MC phase Il
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(was My, = 1.0185 GeV)
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Data - MC agreement with correct magentic field: n
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Pull

n — ntn "7 Data Prod6 - MC phase

Il - DC

E o [+ bata | o 1200F | paa =
80( E 8 2500 = 1, ] 8 a
E = Signal ] = Signal
. = = Batkground 1 - = sadqround
E = L 1 = 1000 ~
E > 2000 E > r 3
| [ F [} F 4
E o r ;— o r §|
E - t q < 800 S
£ @ 1500~ o 2 L 5|
£ < [ \ c r 1
- ) r 3 O 600 \ \ \ N
E < F q S [ \ ) \ NN
£ i} r ] [ . Belle i Preliminary - 0C |
E 1000~ r N N N N\
£ L 400}, \\Vield = (4605 & 164 ) cands—|
L N =(0:5469 £ 0.0001) Gevic? S =(0:5470 £0.0002) GeVic?
N \ = (0.0044 +0.0001 ) GeViel] 200 =(0.0043 £0.0002) GeVie]
A N P M0030 GV N | p 02030 GeV |
£ J ‘ 8 N i J
E T T | E
= E - P = 2E
= ofe- g | =
a W a 5
B e U RS EE I B E
05 0.52 0.54 0.56 0.58 0.6 5
M (GeV)

Data | MC phasell DC

PDG

546.9 546.9 | 547.0
4.4 44| 43

547.86

(was Myc(pc) = 544.7(545.2) MeV)
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n = n(—=yy)r T <R

O’R'j:

> |do(m)| <2 cm, n — ~~ Data Prod6 - DC
|zo(m)] < 4 cm ‘ ‘ E

> PionlD > 0.5

> pr > 200 MeV

°on =
> Cluster: Ny > 5,
Ey/E,; > 0.93, no timing cut
> 450MeV < E, < 6 MeV
» 0.5 < M, <0.62GeV

E T
40001 —paa 10000 —+Daa B

Events/(GeV/725)
Events / (GeV /1200 )

Preliminary - De
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> 520 < M, < 580 MeV T ek
> p, > 700 MeV

@ VertexTree for n — vy

new: increase stat in DC, left-side tail visible
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n — n(— yy)r 7~ Data - MC comparison NN

Data - Phase 2 MC - Phase 2 BGx1 DC - Phase 3 BGx1
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was My, = 948.9 MeV. Data/MC ok also for yield.
L for DC is meaningless (using TDCPV skims and not full stat) J
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n = n(— st 7)rta”

07T0*>")/"y

> Cluster: N, > 1.5,
Ey/E» > 0.91
> 50MeV < E, < 6GeV

» 125 <M o < 150 MeV

> p_o > 100 MeV

07'('i

> |do(m)] <2 cm,
|zo(7)| < 4 cm

» PionlD > 0.5, KaonID < 0.5

> p, > 100 MeV

o7
> 510 < M, < 590 MeV
> p, > 150 MeV

o VertexTree for 0 — vy and

n — 37
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D _ _ .
n — n(— atm 7r0)7r+7r Data - MC comparison

Data - Phase 2
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DC distribution is wider than wrong B-field (9.7 MeV vs 7.7 MeV): now using x4 statistics

= 950.7 MeV: yield in data significantly lower than in MC (27 £ 11 vs 95 £+ 7). J
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n = p(= T )y

Belle I
e p— .
» PionlD > 0.5, KaonID < 0.5
> pr > 0.3GeV
> 0.470 < M, < 1.07 GeV before fit
| 2

0.65 < M, < 0.9GeV after fit

@ v gamma:all from stdPhotons

vyvyVvyy

0.296706 < 0 < 2.61799
Cluster: Nhits > 15, Eg/E21 > 0.91
500MeV < E, < 6GeV
Pi0Veto - EtaVeto
* no v in ROE with
M., — Mﬂo/n‘ < 20 MeV

°py > 0.2 GeV

o VertexTree for p — w7
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Belle I
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Combined ' Data - MC comparison

Data - Phase 2

MC - Phase 2 BGx1

<X

DC - Phase 3 BGx1
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On Data the peak is good, rather narrow (due to py 7).
Good agreement in peak position (was 10 MeV bias)
MC has now peak in compatible position in all three channels
Overall yield in Data lower than in MC
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First look at Proc7 NN

Very first look: just run over Proc7, re-apply the very same cuts, and do plot/fit
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1 — 7~ decent (but lower yield 40 vs 90), other two very bad.
Possibly related to tracking issue reported.
It would be nice to look at simpler charged final states first, but got no time for that
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-D
Summary and todo

Summary
v’ Correct B-field improved a lot Data - MC agreement
v' documentation updated BELLE2-NOTE-PH-2018-038
@ Yield Data/MC agreement
v good for n — n(—= yy)r n

X data yield about 1/3 of MC expected one in the other two final states
X possibly related to PID requirement?

#° First look at Proc7: need work

&

#° | can prepare the final plot quickly if so.

ready for plot approval?
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=y Additional stuff (NN

Belle I

Additional or backup slides }
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