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D
Intro R

As requested by Tom and Torben at Phys. Perf. meeting today/yesterday

@ Produce nice plot for Phase Il Data for:

= vy

n—=
@ Similar work done for Phase II, exp3, using Prod6
@ Documented on BELLE2-NOTE-PH-2018-038

Will present update on 7 and 1’ reco at next Phys Performance meeting

Today

Using Proc9 data for Phase IlI

Release-03-02-02 GT: data_reprocessing_proc9 mdst h1t_hadron skim
Exp7 and Exp8 4S

Exp7 Logne = 0.643 b !

Exp8 4S L g = 1.980 fb!
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https://docs.belle2.org/record/1218?ln=en

70 — 7y reconstruction

Belle I

Selection:

@ gamma:tight from stdPhotons

0.296706 < 0., < 2.61799
clusterTimingError < 1e6 and

[E1/Ey > 0.4 or E > 0.075 GeV]
Ereg—1/2 > 0.05GeV E,,—3 > 0.075 GeV

@ Cluster: Nhits > 15, Eg/E21 > 0.9
e £, >120MeV

Binned-ML Fit with CrystalBall +
Chebychev([1]

Pulls are bad: single CB clearly not
enough. Different fit model in next slide.

S.Lacaprara (INFN Padova)
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Events /(0

Pull

wo/n — v in Proc9

Invariant Mass plot for Data Proc9

— T T
Belle 11 2019 Preliminar
70000 Y -1 Data
IL dt=2.623 b ; glt |
60000 ignal
(4115.9 £5.0) 10° candidates - 9
=== Background
W =(132.303 +0.006 ) MeV/c?
50000

0= (5.417 +0.006 ) MeVic?
E,>0.12 GeV
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7 — 4~ reconstruction: alternate fit CNFR

Belle I

Invariant Mass plot for Data Proc9

— — T T T T T T T B

b F ]

[8) - Belle 11 2019 Preliminary -

. < 700001~ -1 Data -

> r : ]

Sam.e selectu:m as before 3 g [z’ ;g{t | 1

60000 — -

o Different fit model N [ (5234.0 +6.7) 10° candidates - Bf:ka;round ]

add large Gauss (with same mean as S s0000] = (132306 +0.007) MeVic? =

CB) to background to reduce a bit the S oo Meve? ]

Z [ Eso12ce ]

large pulls 5, 4000 ' E

. o = r ]

@ Binned-ML Fit & 30000/~ E

(CrystalBall 4+ Gauss) for Signal m E ]

O gauss ~ 44 MeV 20000E =
Chebychev[1] for background 10000

@ Better, not yet perfect.

@ 1 and o unchanged

oz 1 |

Pull

For approval

o5
M,, (GeVic?)
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7% — 4 reconstruction: alternate fit (2) <

Belle I
Invariant Mass plot for Data Proc9: Fit: Invariant Mass plot for Data Proc9: Fit:
Signal(CB+G) + Background(Cheb[1]) Signal(CB) + Background(G-+Cheb[1])
o T I ‘ 3 o T I ‘ 3
§ 70000 ;Belle 112019 Preliminary + Data { § 70000 ;Belle 112019 Preliminary + Data {
8 F [Lat=2623 1" — F'.t ] 8 E IL dt=2.623 b — F'.t ]
60000 B signal — 60000 B signal —
o [ (5234.0 +6.7) 10° candidates . ] o [ (3971.1+6.2) 10° candidates - ]
o L , == Background ] o L , == Background ]
o F 1=(132.306 +0.007) MeV/c ] o F 1=(132.303 +0.004) MeV/c ]
& 50000~ - & 50000~ -
d [ o=(5.315 +0.007) MeV/c? ] O [ o=(5.331+0.005) MeV/c? ]
~ [ E>0.12 Gev ] ~ F E>0.12 Gev ]
~ 40000}~ - ~ 40000}~ -
2 E ] 12 E ]
S £ 1 % £ ]
© 30000} 3 Q 30000} 3
L n ] L L ]
20000 = 20000 =
10000 — 100001~ -
E T T -
% E o Iai % -4.,:';
a 3 o "]
‘ i ’ [ il 4
016 ) 0.12 0.14 018
M,, (GeV/c?) M,y (GeV/c?)
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D .
7 — ~~ Data Proc9 Exp7 - Exp8 comparison NN
Data - Phase Il Proc 9 - Exp7 Data - Phase Il Proc 9 - Exp8

x10°

F gelle nlprefiminary - Data !

F Bélie nlpreliminary - Bata —

@
S
S
]

| Phase3-exp7
[ [rd=06a3tn™

[ Phase3-exp8
= Signal 120—[ L dt=1.981b™

= Signal
= Background

<= Background
[ Yield = (1109.3 £ 29.6) 10° cands
L u=(132.28 +0.04) MeVic*

[ 0=(5.21+0.03)MeVic?

[ Yield = (3028.4 +4.1) 10° cands
100+ = (132.29 +0.01 ) MeVic?
[ o=(5.52 +0.01) Mevic*

40000

Events / ( 0.0005 GeV/c"2)
Events / ( 0.0005 GeV/c"2)

E0.12Gev [ £50.12Gev
30000 80~

60—
20000 [

401

10000

Pull
Pull

| S |

sE o L e

il |
0.12 0.14 0.16

M,, (GeV/ch2) M,, (GeV/ch2)

Exp8 peak broader that exp7 (5.21 vs 5.51 MeV).
Fit with single CB not optimal (6, p dependent resolution and tails?)
Yield vs exp ok, a bit less in exp7
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1 — 7y reconstruction

Belle I

Selection:

@ gamma:tight from stdPhotons
0.296706 < 0., < 2.61799
clusterTimingError < 1e6 and
[E1/Eg > 0.4 or E > 0.075 GeV]
Ereg——1 > 0.05 GeV
Ereg——2 > 0.05 GeV
Ereg——3 > 0.075 GeV

o Cluster: Ny, > 1.5, Eg/E>; > 0.9

e £, > 400 MeV

Binned-ML Fit with CrystalBall +
Chebychev][1]
For approval
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Invariant Mass plot for Data Proc9

)

oy, 18000}~ E
S t Belle I 2019 Preliminary -+ Data ]
- — Fit =
3 16000¢ Jroaezsn’ = signal 1
LO 140001 == Background ]|
N C 4
O r -
QO 120001 3
O r -
N E ]
Z 10000f ]
[%) r 7
= C 4
C 8000~ 1
g [ (1009 +0.8) 10° canditates 1
L' 60001 | - (5423 + 0.1) Mevic? -
4000 0 = (11.6 £ 0.1) MeV/c? 3
[ E>0.40 Gev ]
2000~ 3
C - | | | B
> =
o E
[

0.6 0.65
2
M,y (GeVic?)
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n — v+ Data Proc9 Exp7 - Exp8 comparison NN
Data - Phase Il Proc 9 - Exp7 Data - Phase Il Proc 9 - Exp8

0=(11.99 +0.23) MeV/c?

0=(11.37 £0.18 ) MeV/c?

2000~ £>0.40 Gev

£,>0.40 GeV

— T T S T IR — T T T A T T T S A
) = E N3 L ]
S 4500F  Belle Il 2019 Preliminary + Data = < [ Belle Il 2019 Preliminary -+ Data ]
% E R —Fit 1 2 120001 R —Fit 7
& a000f IL dt=0.643 fbo 1 signal 3 3 r IL dt=1.98 fb’ 1 signal 1
S E = Background | o [ == Background |
N 3500 4 Al 10000~ |
o E 3 o r ]
S s000F ] < b ]
o = 3 o L 3
) & 1 Z 8000 ]
~ 2500 4 - s
] E ! E ] B
S ook E € 6000 -
o 000E" (26,2 £0.4) 10° canditates B [ (74.7 £0.7) 10° canditates 1
W 3500F W= (542,07 +0.17 ) MeV/c? - w 40001 1= (54213 £0.13) Mev/c? |

o

T
s
3
9

m
!
N o N o

5 o fadon Lrm | il s ERl.sr s leis Lim ol
T FFF m TN d a TS S O L B Bl R
P R B P R Eo i 3

0.45 05 0.55 06 0.65 04 0.45 05 0.55 06 0.65

2, 2,

M,, (GeV/c?) M,y (GeVic?)

Exp8 peak broader that exp7 (11.37 vs 11.99 MeV).
Yield vs exp ok.
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Wy Additional stuff e

Belle I

Additional or backup slides )
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™ = vy reconstruction Phase Il Prod6 INF

0002 GeV/c?)

Events / (0

Pull

Belle I
Invariant Mass plot for Data Invariant Mass plot for Data Invariant Mass plot for MC
Proc9 Phase Il Prod6 BGx1 Phase Il
x10°

E T T T | - E T T T ] - ~ T T T ]
F' selle 1 2019 Prefiminary ] 4, 35000 Belle Il Preliminary - Data —+ Data 3 &, 60CBelle it Pretiminary - MC —+ Data ]
70000 —t Data 4 S £ i S E - 4
£ i ] E [ Lacos0 i it ]
E[rameszn® ;" | f 8 30000«!“‘ 0.49 fo } Signal 8 Ldi=1 b ) Signal ]
60000 ignal 4 F¥ield = - ]
E (41159 £50) 10° candidates 9 ] ~ F Yiela = (1686.1 £ 3.2)10° cands %% Background ~ 1eld=(8279.85¢ 5.75)10° cands % Background 1
[ ) <= Background ] o 25000 131.82 +0.01 ) MeV/c o |- 1=(133.130+ 0.004) MeV/c q
50000 17 (132:308 £ 0.006) Mevie I =1 E 5.13 +0.01) MeV/c? 8 5.174% 0.004) MeV/c? ]
5 [ 0=(5417 £0.006) Mev/c* ] =] FE>0.12 Gev o 100CEs012 Gev =
E E012Gev 1 = 20000 - r ]
40000~ = ~ £ o 80— |
£ ] 2 E 2 £ ]
30000 E & 18000 5 £ B
F ] > E QO eo- E
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1 — vy reconstruction Phase Il Prod6 INF

Belle I
Invariant Mass plot for Data Invariant Mass plot for Data Invariant Mass plot for MC
Proc9 Phase Il Prod6 BGx1 Phase Il
- E T T T T B _ F T T T - T T T
Y, 180001~ + Data = b E Belle Il Preliminary - Data 4 — Data N [ Belle Il Preliminary - MC — Data ]
S F Belle 12019 Preliminary I 1 S 3000 —Fit S 10000 —Fit ]
8 16000:’]1 2623 1" signal E 3 Signal 8 :ILdt:l o Signal ]
O 14000 == Background — == Background — - = Background -
N £ 1 o O 8000— —
8 12000] ] 3 3 L
1=} £ ] 2 2000} N F ]
~ e _ =~ =~ 6000} —
100008 2 ° 2 /)
a [ 3 c 1500 c E 4
S 8000~ - [ [ [¥ield = (118.4 +1.1)10° cands @
9] [ (100.9 +08) 10° canditates 1 > T 4000{% 2 A
a2 £ Bl m m 1=(543.1 + 0.1) MeVic B
6000 1= (542.3 + 0.1) Mevic? ] 100075117 <03 Mevie? 2 <10 0 MeVIc: ] A
4000 0 = (116 £ 0.1) Mevic? 3 FEF040Gey 2| 2000/ B 040GV % |
£ ] 500F- o 2 f
2000 E>0.40 GeV/ E £ , : gl & . 4
F 1 C G LD i | L i i it gl
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