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D . .
Motivation

-

e Goal is TDCPV for charmless B® — 7K decay
e From PDG:

» BB’ — n’K(S’l = (6.6+04)-10""°
» B(B* — n/K¥) = (7.06 £ 0.25) - 10~°

e Can it be seen with 10fb™*?

o Belle did it with 10.5fp ! [P® o7 (0cx 200m) 50931
» B(B®) = (55135 £9) - 107° N =28.9'%5
» B(BY) = (7971 £8)-107° N+ = 42573}
» Upper limit for BY — /7"

e First step is to rediscover i’ in Data and study its
features

@ B2Note BELLE2-NOTE-PH-2018-038
» Seeking approval for Moriond

(.

> review committee: Bryan (chair), Sasha, Torben
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Eta’ in procl0

g Physics Letters B
3 Volume 517, Issues 34, 4 October 2001, Pages 309-318
ELSEVIER

Measurement of the branching fraction for B->n'K
and search for B-n'm*
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https://docs.belle2.org/record/1218?ln=en

¥ Technicalities NN

Belle I

@ Data and MC

» proc9 + prompt for exp 3 (phase Il) and 7+8 (phase IlI)
» proclO for exp 7+8 - N

* for exp8 use 45+Scan+Continuum 0
* GoodRuns only ooy
» MC12d (run dependent MC) L = 10b~" (rel-03) o=
* MC13b not yet used v n— rtr 7
» Comparison also with Belle (10.5fb™") when available v o = (=)t
@ release-04-01-01 v 1 = (= 7T+7r77r0)77+7r7
Final state BR | sub-decay ‘ BR H BRosar v P — ’/T+7T7
n—=yy 0.394 +, -
n— w°r%n° 0.327 ‘// f0(975) - jl‘
Nt 0.229 o = p(= )y
n—wirTy 0.042 ~ -
0 L n =Yy 0.394 0.168
n —nT T 0.426 _ - - - -
. 0289 | 1 - ”t”fo 022? 8-222 [Detalled selection and fit model in the
n — py . p—oT T . . .
o — 0.228 B2Note and in backup slides )
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W ;) (= yy)m T

Building blocks:

° v
> ~ gamma:tight from stdPhotons
> in the CDC acceptance:
0.296706 < 0., < 2.61799
» Cluster: Ny > 1.5, Eg/Ey > 0.7

e Pions: 7

» d,(7) < 0.5 cm, |d,(7)| <2 cm
» P(x°) > 0.0001

S.Lacaprara (INFN Padova)

o n(— v7v)
> E, > 400 MeV

o n' = (= yy)rta”
> p ot > 400 MeV

P, > 400 MeV
0.48 < M,., < 0.58GeV
0.9 < Mwwi < 1.1GeV

v Vv

v

o TreeFitter with 7 mass constraint
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procl0 exp 748
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Belle 12019 Aeiminary.
80000 - Phase 3 exp 7+8
Jramsarzn!

Events / (0.002 GeVic?)

= Signal

S5 Background

Pull

(MeV)

Phase Il
Phase Il
McC12d

procl0
proc9
Rel 3
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81.6
82.6
58

541.5
540.5
545.1

12.9
13.4
12.1

Eta’ in procl0

n‘s
M, (GeVvic?)

proc9 MC12d

Events / (0.002 GeV/c? )

Pull

20
120 elie 12019 Frelimhary T T

[ Phase 3-exp mc12a proco ~+ Dam
r ILdl:Jﬂ 000-1b" — it
2001 . Signal
3 Background

(53137 £3.77) 10" candidates
4= (545,112 0.08) Mevic

0= (1207 007) Mevic?
£,>400 Mev

T =

Ee ] N

D‘B
M, (GeV/ic)

E, > 400MeV in all regions
Significant less yield in MC
» same in MC12d bucket8

Data - MC Ap ~ 4MeV ~ 1%
o procl0 improved wrt proc9
At Belle (10.5fb™ ") 12 MeV
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N = n(—=yy)r T
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< £ T T T =
§  wof { paa 1 Bellell 2019 Preliminary b
3 — Phase 3 - exp 7+8 proc10 >
G o 1 JL dt=6.172-1b" 3
o I signal o
§ oo 55 Background 8
S £ s
I w0 =
2 E 2
i
a £ (5.83 +0.14) 10° candidates i)
4001 1=(957.16 +0.09) Mevic? |
200k, 0=(282 +0.12) Mevic?
S
. E L _
s m s el ke T, - 3
I E e MR ,—-,’_.—r*i I
2 r I3 |
057 o9 055

My (GeVIC™2)

Yield
(10° /fb~ 1)

Proc

proc9+prompt exp 7+8

<X

proc9 MC12d

1200~ T
~+ Data

— Fit

I signal

&= Background

1000

s00

T T
Belle 11 2019 Prel|

J'L dt=6.172-b"

Phase 3 - exp 7+8

(5.22 +0.16) 10° candidates
H=(957.13 £0.10) MeVic?
0= (312 +0.14) Mevic?

2000~ T

T T
iminary +  Belle Il 2019 Preliminary

2200 = Data E
2000f — Fit Phase 3 - exp MC12d proc9 3
1500F [ Signal JL t=10.000~fb E

<5 Background

Events / (0.001 GeV/c*2)

7
%£0.14 ) 10° candidate:
1= (957.19 £ 0.05) Mevic?
=(3.12 +0.04) MeV/c?

NI B B W i |

Pull

(MeV)

Phase Il
Phase Il
MC12d

0.95
0.85
1.16

procl0
proc9
Rel 3
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2.8
3.2
3.1

Eta’ in procl0

° En/wi > 400 MeV

@ Yield +10% in procl0, still less than MC
@ o: improvement in procl0
> better than MC

e in Belle (10.5fb™ ") 2.7 MeV
o fit model can be improved
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n = n(— ctr 7%)rta” (NN

Belle I

Building blocks:

o ¥ — vy
Same as before » E, >120
° v on o wtn
> v gamma:tight from stdPhotons » 110 < M o < 150 MeV
> in the CDC acceptance: > p, > 300wMeV
0.296706 < 6., < 2.61799 , o~ 0 4+ —
» Cluster: Nyy > 1.5, Eg/Ey > 0.7 on —n(=rtr m)nw
0
e Pions: 7+ i

« E, > 200GeV
> d, (1) < 0.5 cm, |d,(r)| <2 cm v > 200%e
> p, > 400 MeV

» P(x°) > 0.0001
. 1 » 510 < M,, < 580 MeV
Channel not used in Belle (10.5 fb™") > 09< M, <1.1GeV
n

@ TreeFitter with n and 7° mass constraint
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proclO exp 7+8 proc9+prompt exp 7+8 proc9 MC12d - rel 3

.\g jlg?eue 112018 Préliminary' T ] N’Q‘ Belle 112015 Préliminary” T ] No E BeHe 112018 Préliminary! T 3
% 1200 ;Phase 3-exp 748 proc1o f E:‘a 7: % 1000 jPhase 3-exp 748 ig:‘a B % 1600 [ Phase 3 - exp MC12d Proco + E:‘a *;
3 J' L dt=6.172~fb = E 3 : J' L dt=6.172~fb =S ] 3 1o }I L dt=10.000~fb =S E
S 5 Background | & 800~ % Background ] £ E = Background
S ] < F q < 1200 =
2 800[~(21675.50 + 12.38) 10° candif = § [ (2158265 +12.78) 10° cang ] § 100" (3366814 £13.66) 10° candidh E
Q [ u=(132.888 +0.004) MeV/j ] 3 600~ = (132,135 +0.004 ) MeV/ | S u ]
s GUU, 0= (5.728 £0.003 ) MeV/g - = [ o= (5742 +0.003 ) MeVj 4 = 270 £0.002) MeVic? B
& F 120 mev B 2 s00[_E>120 MeV ] 2 E,>120 MeV/ E
400~ | < b g =
= ] w w ]
200~ I 200 E
o 014 i o 0.14 0.1 0 0.14 : 16
M, (Gev/c ) M, (GeVic M,y (GeVic? )
Proc Yield o o 0
(10° /b)) (MeV) (MeV) @ NB: not the official 7 selection
Phase Ill  procl0 3.6 132.9 5.7 ° E’Y > 120 MeV in all regions
Phase IIl proc9 3.5 132.1 5.7
MC12d  Rel 3 3.4 1337 53 @ poor fit: Novosibirskl + Chebychev(2)
@  shifted by 1 MeV Data-MC (~ 1%)
@ o stable and larger than MC
S.Lacaprara (INFN Padova) Eta’ in procl0
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procl0 exp 7+8 proc9+prompt exp 7+8 proc9 MC12d

15000] 14000~ T T

T T T T T T
Belle 11 2019 Preliminary Belle Il 2019 Preliminary Belle 11 2019 Preliminary

[+ Data

3 Phase 3 - exp 7+8 z —Dam Phase 3 - exp 7+8 1 L 2 paa Phase 3 - exp MCL; E|
3 ooof — Fit ases-exp B 3 soof —Fit " - 3 PF —Fit ase s e 3
O o} 1 Signal 3 o 3 O 1500k g Signal E
g 5 Background g ] g 10%F s Background E
S E S 5 S e E
3 s IL dt=6.171b" 3 2 J'L =617 b ] 3 =F JL 1000 " 3
g E e 3 £ w0o00f- 3
g L 3 ] ] 5 E
6000 4 : s ] = 3

I £ (810 £1.0) 10° candidates frr (68.2 £0.9) 10’ candidates ] & oo (77.0 £5.0) 10° candidates
= =(545.46 +0.09) Mevic? oo W=(544.80 £0.09) MeVic? | 6000~ W= (54656 +0.21) MeV/c?

4000 3 ] E El

E 0=(6.86 +£0.11) MeV/c’ 0=(6.76 +0.10 ) MeV/c? E| 0=(622+029)Mevic® 3

2000~ >0.30 GeV' - 2000~ | 3

o 3 E

2

Pull

Pull

Pull
ST

Proc Yield W o
(10° /1) (MeV) (MeV) Er > 300MeV
Phase Il procl0 131 5455 Also low yield in MC
Phase Ill  proc9 11.0 544.8 6.8 > +20% in procl0
MC12d Rel 3 6.9 546.6 6.2 w procl0 vs proc9 +0.7 MeV

e(n = 3m) _ »go, Data - MC Ay ~ 1MeV

et =) Not used in Belle (10.5fb™?)
Could be used to test tracking efficiency?

N
©
°

Relative efficiency:
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n = n(— ctr 7%)rta”

procl0 exp 7+38

Events / (0.003 GeV

Pull

E T .
“F4 Data . el 2010 prefiminary
soof — Fit Phase 3 - exp 7+8 proc10
- .
1 Signal L dt=6.172 b
a0of S5 Background
0 E

(1.77 £0.15) 10° candidates -
=(955.06 + 0.56 ) MeVi/c*
= (9.49 + 0.64) MeV/c?

Y (GeV)

Proc Yield

proc9-+prompt exp 7+8

<X

proc9 MC12d

ss0f —- Data
ao0f — Fit Phase 3 - exp 7+8
I signal Ldt=6.1721b"

5 Background

Events / ( 0.003 GeV

0.40 GeV/

T
| Belle 12010 Preliminary

=(955.10 £ 059) MeVic*
= (8.93 +0.69 ) MeV/c?

T
Belle 11 2019 Preliminary
Phase 3 - exp MC12d proc9

=
7

Events / (0.0012 GeV )

3.62 +0.14) 10° candidates
= (955.74 +0.33 ) MeVic?

Pull

Lol
Pull

(10° /b)) (MeV) (MeV)

Phase Il procl0 0.29
Phase Il proc9 0.22
MC12d Rel 3 0.36
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955.1 9.5
955.1 8.9
955.7 9.3

Eta’ in procl0

z

T
M (GeV)

e £, > 400MeV

@ very poor peak

@ Yield ~ 1/3 of ' = n(— yy)r n~
o relative eff: ¢(37/2y) = 0.52+0.05
e Not used in Belle (10.5fb™ ")
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n = p(= T )y

Belle I

Building blocks:

Same as before
oy
> 7 gamma:tight from stdPhotons
> in the CDC acceptance:
0.296706 < 0, < 2.61799
> Cluster: Ny > 1.5, Eg/Ey > 0.7
e Pions: 7=
> d,(m) < 0.5 cm, |dy(m)] <2 cm
» P(x°) > 0.0001

S.Lacaprara (INFN Padova)

W ar
> pr > 0.6 GeV
» 0.57 < M, < 0.95GeV

@ v gamma:all from stdPhotons
» 0.296706 < 6 < 2.61799

» Cluster: Nhl'ts > 1.5, Eg/E21 > 0.9
» E,>0.6GeV

0
@ 7 veto

> select one v from ROE and build M,
> Mﬂ07 . < 120 or > 145 MeV

vet

o TreeFitter w/o any mass constraint

Eta’ in procl0 Padova 03/02/2020
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D p—>7r+7r_ @

procl0 exp 7+8 proc9+prompt exp 748 proc9 MC12d

x1o3

—_ - —~ 2 fmJ - x10°
> 200E Be\le\l‘Prehmlnary‘ E 3 220;‘ Bel\el\‘Prellmmary‘ 3 SOET Be“e”‘p,e"mma,y‘ E
g , e Phase 3 - exp 7+8 procl( —f g 200; Phase 3 - exp 7+8 é ;expMClderoe‘:
S 10 E S 1s0f 3 E <
° E < S E S 250k B
< wof IL dt=6.172 b E = 160 IL dt=6.172 b = P El
2 E E 2 ol 2 b IL dtz10000" 3
g 3 (1853.1£13.0)10° p 0 J s 120f 3 pata (1573.0 £13.7) 10° p_ g F4 paa ]
o B e oiertertr B e —
I, 07(9710 +0.8) MeVic] £ !? MDD,(9719+03)M9\//¢ ol H, b, o= (7679 £03) Mevig
6, 4= (130 £0.1) MevicH] jz 2 Background 0 0= (130 £0.1) Mev N Background 0, 0= (1360 £1.5) Mev/c]
E,>0.60 GeV El E E>0.60 GeV 50 E,>0.60 GeV =
E 20F 4 E E
0.6 07 08 09 1 = 0.6 0.7 08 09 1 0706 0.7 08 0.9 1 B
M (GeV) M (GeV) M (GeV)
p fo
Yield U o m o °p +> 600 MeV
6 -1
Dataset (10° /fb™7) (MeV) (MeV) (MeV) (MeV) o f. peak well visible on Data
Phase Il procl0 1.35 754.3 139 971 13 oP
Phase Il proc9 1.57 754.3 142 972 13 » not simulated in MC
MC12d Rel 3 1.42 767.9 136
o Peak features stable
fit model:

@ Yield lower in procl0 but might due

o Breit-Wigner (p) + Gauss (fy) + Cheb(1) background to fit model

@ not very good to model data, expecially for p
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7°/n veto NN

. 0
e reconstruct M., for 7°/ candidate n_veto n veto

2500000

from

JFILLLL
> the v from ' — p(— 7'7n )y l::: rff 1111\\

» a v from Rest of Event

600000
1000000

@ look at the candidate closest to Mpp¢ ]
0 . 00000 200000
o Clear 7 peak, only biased M~~ for n MWWWW
0.0.075 0.100 0.125 0.150 0.175 0.200 0.50 0.52 0.54 0.56 0.58 0.60
M [(a\/1 M  TGa\

> vield (7°/n) = 4y ~ 50

o Reject Candidate if % ]miﬁ‘elle‘HZ‘Dl‘SPr‘eIlr‘anﬂry‘ R % 0 goa 1 2010 Preliminary | 1, 3
veto © o f.PNase 3-exp 748 proc1o no puf¥ O 1ofphase 3- exp 748 proc10
120 < MY < 145 MeV g o -
0 . L 3 ol S s
@ Impact of 7 veto is significant g oo f
a0
E Yield = ( 13.43 + 0.59 ) 10° cand: 1d = (11.51 £ 0.44 ) 10° cand:
» background level reduced by factor 2 ey -t -os0) fcance o e dom 3
. T = (7.2 £03) Mevic? ignal =(7.0 £03) Mevic® ignal
» Signal/Background significantly I Sty o >05G:VE,,>‘A1:G:V A e
improves . = w AR - T N
4 e g R R A e H LR "
>N peak more visible : EE el L =, ) . a5 5 Tbs
M (Gev) M (GeV)
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Belle I

n = p(= T )y

°
=
o
e}
—=
o
®
X

©
~

+
(e}

proc9+-prompt

<X

exp 748

proc9 MC12d

< E T T 3 < T T T
3 " EBelle 112019 Preliminary 3 Belle 11 2019 Preliminary 3 f Belle Il 2019 Preliminary A ]
O 7oc0F-Phase 3- exp 7+8 proc1o O ®EPhase-exp 748 O sooo[-Phase 3- exp MC12d proco :
g ;IL dt=6.172-fb" SR ,J L dt=6.172-fb™ g E J'L t=10.000-fb" 1
6000 E > £ ]
e £ N~ S anop 3
- g E = 20 = £ ]
3 of 2 2 E ]
[ 3 § 5wl 4
o E @ i P ]
a000f- ) 1500 ) 4 | 1
E Vield = (1151 £0.44) 10° cands 1+ pata Yield = (5.40 £0.34) 10° cands f Data 2000 Field = (881 +0.27) 10° cands 1 Data -
20001 = (954.1 £ 0.3 ) MeV/c? — Fit | 1000 = (953.8 +0.4 ) MeV/c? —Fit =(956.2 +0.2) MeVic? — Fit ]
Lo 9 = (70 £03) Mevict signal E w00 = (75 £05) Mevict signal [0=(6.1£02)Mevic? signal 3
E E>0.6 GeV E>0.6 GeV/ 5 Background E,>0.6 GeV E,>0.6 GeV % Background [ E,>0.6 GeV E,>0.6 GeV' 55 Background
E I 1 L I 1 L C I L B
T T T é ZE T T T T o e By B S
s e Lz L = 4 o ot e T2 = | & e 1L s
I F1 N, =Y a N = b ke ad | a IR =
| "E | | | 2E AL |
055 Tos 055 ag 055 T o 03 5 s
M (GeV) M (GeV) M (GeV)

Yield
(10° /fb~h)

Proc o

(MeV)

w
(MeV)

o E,, > 600MeV

Phase Il
Phase Il
MC12d

1.9 954 7.0
7.4

6.1

procl0
proc9 0.9 954
Rel 3 0.9 956

Relative efficiency: e(pv/n.,.,2m) = 1.1 +0.06

S.Lacaprara (INFN Padova) Eta’ in procl0

@ Large yield increase wrt proc9+prompt
» was 1.45.10° per proc9, 0.8-10° for prompt
» large increase also for background same S/B

e Belle (10.5fb™ ') o = 8.8 MeV
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n' in exp 3 - Phase Il - proc9

<X

Belle I
/ - 0\ _+_—
o T Z E T T z T
S "I pam Belle 112019 Preliminary g of -+ Data Belle Il 2019 Preliminary g F seti 12015 Pletiminary
S ol —Fit Phase2-exp3 E 2 —Fit Phase2-exp 3 - th;.e i 4:?«1
g . Signal g 35, Signal JL dt=0.495 fb e E :I =
S £ Background S sof & Background E| S
S "F P 3 2
% E 13 5
£ " i i T
o E E ]
o  °F 3] 15| 200[-ield = (0.55 0.09) 10° cands I paa 4
40 W= (957.24 £0.31) Mevic? 10 7] [ p=(9545 +1.2) MeV/c* —Fit ]
ok 0=(2.96 £0.29) Mevic® 3 3 + 657 + 1000 = (7.7 £1.3) MeVic? Signal -
BT E,>0.40 Gev SE + + £,0.40 GeV F €506 GeV E,>0.6 Gev 5 Background 3
C L L L E L L C L L L |
T T T 5! T T T T T
- carasasasseass IENPES Summmmnn s RN SOAERRACI SN
'ZE‘ = | - E - - | 'ZE‘ | 5 | | - é
obz o5 5 085 i 85 T ofs g 755 T T0s
Myere (GeVIE"2) M (GeV) M (GeV)
1 3 1
channel Exp-Phase-proc Yield (10° cand/ fb

)

w (MeV) o (MeV)

n' = n(— yy)rtn”

3 - Il -proc9
748 - Il - procl0

0.65 £ 0.06
0.95 £ 0.02

957.24 +0.31
957.16 + 0.09

2.96 +£0.29
2.824+0.12

n = n(— ctr 7 )xtn

3 - Il -proc9
748 - Il - procl0

0.19£0.03
0.95 £ 0.02

951.40 +£1.22
957.16 + 0.09

6.57 £1.08
2.824+0.12

n — p(— wtr )y

3 -1l - proc9
3 - Il - procl0

1.12+0.19
1.86 4+ 0.07

954.50 £ 1.16
954.06 + 0.26

7.73£1.29
7.02+£0.28

J
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Belle I

77/ summary
Proc | Yield (10° cand/fb™") |  p(MeV) | o (MeV)
n = (=) T
Phase I 0.65 =+ 0.06 057.24 +0.31 | 2.96 + 0.29
Phase I procd 0.85 + 0.03 057.13+0.10 | 3.12+0.14
Phase Il procl0 0.95 + 0.02 057.16 4 0.00 | 2.82 4 0.12
MC12d proc9 1.16 +0.01 957.19 + 0.05 | 3.12+ 0.04
Belle (10.5fb™ ") 2.7
N o= )T
Phase Il 0.19 4 0.03 051.40+1.22 | 6.57 4 1.08
Phase I proc9 0.22 4 0.02 055.10 4 0.59 | 8.93 4 0.69
Phase Il procl0 0.29 + 0.02 955.06 + 0.56 | 9.49 + 0.64
MC12d proc9 0.36 + 0.01 055.74 4+ 0.33 | 9.31 4 0.44
n=p(—mT )y
Phase Il 1.1240.19 054.50 +1.16 | 7.73 4+ 1.29
Phase Il procd 0.88 + 0.05 053.83 4 0.41 | 7.46 4 0.47
Phase Il procl0 1.86 + 0.07 954.06 + 0.26 | 7.02 + 0.28
MC12d proc9 0.88 + 0.03 956.23 +0.22 | 6.12+0.18
Belle (10.5fb™ ") 8.8

S.Lacaprara (INFN Padova)

Eta’ in procl0
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D .
'¥>] Conclusion and outlook

Belle I

Rediscovery of 1’ in phase Ill (and phase I1)
» proclO has genearlly better yield and o
Comparison with MC generally good

» some difference on yield and peak values.

Comparison with Belle with similar luminosity (10.5fb™") shows

similar or better results
TODO list

» Update note with procl0 results
» look at MC13b (run dependent)

Review process can proceed with current note

Goal is to have " plots (pdf) approved for Moriond

> exp3 proc9
> exp7+8 procl0

S.Lacaprara (INFN Padova)

Eta’ in procl0

Light meson rediscovered

/71'0—)77
o=y

o — rtr7°

T n(— 'y'y)w+7r7

i s atr a)r e

=

 p—ow

v £5(975) =
- p(— 7T+7T_)’y

<X

Padova 03/02/2020
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https://docs.belle2.org/record/1218/files/ApprovalPlots.pdf?version=3

Wy Additional stuff e

Belle I

Additional or backup slides )
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D .
Selection 7, n R

0
T /n =y
o Preselection: . o
@ gamma:tight n—owTnTw
> in the CDC acceptance o Preselection:
0.296706 < 6., < 2.61799 e pi:all
> cIusterErrorTwmg < leb » in the CDC acceptance
> E, '> 50 MeV in barrel and forward » 2 > 0.0001
region . . » dr < 0.5 and |dz| <2 cm
> EAY > 75MeV in backward region .
> Ny > 15 o Selection: .
> Ey/Ex > 0.7 > yasinm
. » E > 200MeV
. y
® Selection: > 110 < M, < 150 MeV.
> Eg/E21 > 0.9 0
» E, > 120 MeV (7°) @ TreeFitter with 7~ mass constraint

» E, > 400 MeV (1)
@ TreeFitter
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-D o
¥y Selection 7’ NN

Belle I

n = n(—=yy)xtn~ n = n(— T 7)nteT
N =Y o = vy
> 7 gamma:tight from stdPhotons
> in the CDC acceptance:
0.296706 < 0., < 2.61799
» Cluster: Ny > 1.5, Eg/Ey > 0.7
> E, > 400 MeV

>  gamma:gamma:tight from stdPhotons
> in the CDC acceptance

0.296706 < 6., < 2.61799

Cluster: Ny > 1.5, Eg/Ey; > 0.7

v

> E, > 200 GeV
o > 110 < M o < 150 MeV
> d.(7) < 0.5 cm, |d,(7)] <2 cm > p_o > 400 MeV
» P(x%) > 0.0001 ot
> p, > 400 MeV g
» d,(7) < 0.5 cm, |d ()] <2 cm
° M GeV > p. > 400 MeV
> 0.48 < M., < 0.58Ge _
> p, > 400 MeV o 7 510 < Mn < 580 MeV
/
e n:09< Mwwi < 1.1GeV en:09< Mn/ < 1.1GeV
@ TreeFitter with n mass constraint @ TreeFitter with  and 7° mass constraint
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=y Sclection n = p(— 7 1)y NN

Belle I

e p—mim

> pr > 0.6 GeV

» 0.57< M, <095Gev 7
@ 7 gamma:all from stdPhotons

» 0.296706 < 0 < 2.61799

» Cluster: Nhits > 1.5, Eg/E21 > 0.9
> E, > 0.6 GeV

0
@ 7 veto

> select one v from ROE and build M, ,

- M < 120 or > 145 MeV .
0 —veto or Figure: Distribution of invariant mass of v « candidates

o TreeFitter w/o any mass constraint for ° /1 veto.
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-D .
Fit models NN

071'0%")/’}/

> Novosibirskl + Chebychev(2)
°n =7
» Novosibirskl + Chebychev(2)

e n— rtaa°

» Crystal Ball + Chebychev(1)
/ + -

n —=n(=yy)r'

» Crystal Ball + Chebychev(1)

+ +

o s n(—war 7)rta

» Crystal Ball + Chebychev(1)
o p—mtrT, fo(975) —» 7w

» Breit-Wigner for p + Gaussian for f; + Chebychev(1)
o = (=T )y

» Gaussian + Chebychev(2)
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