BES]]I CINFN S G

onale di Fisica Nucleare

0

JIyw — wr” analysis

event selection, MC and backgrounds

ALESSIO MANGONI - SIMONE PACETTI

Istituto Nazionale di Fisica Nucleare - Sezione di Perugia
BESIII Collaboration

¢ ¢ O

Jhy — o’ =REWAIE alessio.mangoni@pg.infn.it BESIII IT Meeting, 08/11/2021, Ferrara




BGS]]I (INFR STG

Istituto Nazionale di Fisica Nucleare

~

\_

~

+,- 0 +, -
ete” > wn > T YYYYy

vertex reconstruction from 77z~
@ reconstruction through atn 7Y

7" identification through yy
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Event selection
0

KBRPDG(J/V/ — wr’) = (4.5+0.5) X 10-4\
BRpp(7” = yy) = 0.98823 + 0.00034
BRppc(@w — 2tz 7") = 0.893 £ 0.006

\ PA. Zyla et al. (Particle Data Group), Prog. Theor. Exp. Phys. 2020, 083C01 (2020) j

fCharged tracks (MDC):\
Origin: V. < 1.0 cm,
|V,| < 10.0 cm

|cos | < 0.93
\_

alessio.mangoni@pg.infn.it

a Neutral tracks (EMC): \

Endcap: 0.86 < |cos@| < 0.92
E > 50 MeV

endcap

Barrel: |cos@| < 0.8

J \ Ebarrel > 25 MGV j
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http://pdg.lbl.gov/2020/html/authors_2020.html
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m2gg events

a= 1.054 = 0.046

Signal esclusive MC 20k

a0 =-2.138 = 0.48

m = 0.132894 = 0.000079

n= 10.0 = 6.6
Crystal-ball plus polynomial fit on the

yy distribution

Events / ( 0.000325 )

s = 0.005435 + 0.000078
sigifrac = 0.6897 = 0.0075

m}’}’

( We obtain \

00 =15.45 MeV/c*

e l
From the FWHM sigma H | LT { n

- / A ETNCA TN

m2gg (GeV)

0

JIy — wr” analysis alessio.mangoni@pg.infn.it BESIII IT Meeting, 08/11/2021, Ferrara




BGS]]I @ STG Event selection

Istituto Nazionale di Fisica Nucleare

Selection "C4P2" Signal MC 20k samples
~

Kalman fit with 4 constraints: CM 4-momentum

Minimization of)(ioﬂo

2 2
(m(}’ﬂ’z) — m,l;(P G) (m(i/3}’4) — m};(P G)
: " 60~ 5.45 MeV/c?
70

_J

Efficiency of C4P2 ~ 33.25 % Events selected with C4P2: 6650

0
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ete” = wn) - 7t (yy)ad(yy)

C4P2mggj

C4P2mggo

htemp htemp
Entries 6650

Mean 0.1315
Std Dev  0.00959

Entries 6650
L Mean 0.1295
Std Dev  0.01529

m m

Yy vy

] L 1 I._._l . | | Ll | | ] -—L_.—I——'TL-_D—"‘-L | _l__l J 1 l |
0.16  0.18 0.2 0.22 : : : : : : 0.16 0.18 0.2 0.22
C4P2mggj C4P2mggo

(G0 = 5.45 MeV/c? )

. : PDG
Cut on yy invariant mass [y = 10 | < 400

\_ )
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Signal MC 20k

0

ete™ > wn) - ot ) (yy)m (vy)

Cut on 7"z~ yy invariant mass

v

-
\_

0.70 GeV < m(z"n~ (yy)

0
5

) < 0.85 GeV

~

_J
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analysis

Exclusive MC

C4P2mppggo

htemp

= (T

Entries 6650
Mean 0.7733
Std Dev  0.03207

Myt n=yy
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C4P2mppggo
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0 0

ete™ > wn) - ot ) (yy)m (vy)

C4P2mppgggg

htemp
Entries 6650
Mean 3.047
Std Dev  0.06288

700

600

Cut on 77z~ yyyy invariant mass

500

400

300

200

r \ 100
m

29 GeV < m(xzTn™ < 3.3 GeV +r-
- ( YYYY) 5 Cwmr L J .

2.4 2.6 2.8 3.2
C4P2mppgggg
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ete” — wn] — 7t (v (vy)

m_C4P2mggj m_C4P2mggo

RMS = 0.006653 = 0.000063 a3=-93 =15 RMS = 0.006223 + 0.000059 a2 = 0.86553 + 0.00040

Mean = 0.132469 + 0.000090 a30 =-0.869 = 0.11 Mean = 0.132030 + 0.000084 a20 = 0.27792 + 0.00034

Entries = 5518 a31 =-0.113 = 0.13 Entries = 5518 a21 =-0.685 = 0.18

00
o

m3 = 0.132647 = 0.000094 m2 = 0.1330111 = 0.0000010

n3=1=+114 n2 = 7.977 + 0.035

(0 0)
T
QAl
o
o
<
o
~
N
e
C
)
>
LL

s3 = 0.006173 = 0.000079 s2 = 0.0047392 = 0.0000011

sbw3 = 0.0105 + 0.0024 sbw2 = 0.0061984 + 0.0000070

sigifraccb = 0.921 = 0.030 sigifraccb = 0.78086 =+ 0.00041

sigifracsig = 0.9419 + 0.0089 sigifracsig = 0.984857 =+ 0.00008

20

| |.
| }Hl i
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0.115 0.12 0.125 0.13 0.135 0.14 0.145 0.15 0.155 0115 012 0125 013 0135 014 0145 015 0.155
mgg (GeV) mgg (GeV)
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ete” — am{) — 7r+7t_7r§(}/y)7t?(}/y) Efficiency with selections ~ 25.13 %

m_C4P2mppggo m_C4P2mppgggg

RMS = 0.01923 + 0.00018 al = 1.431 = 0.073 RMS = 0.04395 = 0.00042 a4 = 0.728 = 0.027

Mean = 0.77679 = 0.00026 a10 = 0.186317 = 0.000041 Mean = 3.05857 + 0.00059 a40 =-0.313033 = 0.00054

Entries = 5518 al1 =-0.8308170 + 0.000048 Entries = 5518 a41 = 0.00000 = 0.00017

m1 = 0.77862 + 0.00014 m4 = 3.07535 + 0.00061

ni= 299 + 0.41 nd= 135 = 84
s1= 0.01162 + 0.00080 s4 = 0.02611 = 0.00053
sbw1 = 0.03 = 0.11 sbw4 = 0.20 + 0.76
sigifraccb = 0.92 = 0.22 sigifraccb = 1.00 + 0.11

sigifracsig = 0.857 = 0.016 sigifracsig = 0.911 = 0.010

A, e N

|II |I III|IIII|IIII|IIIII-

076 078 08 082 084 . 3 305 31 315 32 325 33
mpipigg (GeV) mpipigggg (GeV)
Mot 2~(yy) m_. —
vy 7 TTR~YYYY

O
(&) |
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BGS]]I INFN SG Inclusive MC vs Real Data

O 70 GeV/c

<085 GeV/c> 0~ mPODGl < 4o, 2.9 GeV/e? <32 GeV/c

Mt - (}’}’) 0 Mot =yyyy

Inclusive MC 2009 (boss 775) 224M Real Data

~

m_C4P2mppgggg m_C4P2mppgggg BR(J/y — wr®)

RMS = 0.05068 + 0.00021 a4 = 0.387 = 0.017

Mean = 3.05028 =+ 0.00030 a40=-0.90 = 1.1 5 . 89 X 1 0—4

Entries = 29187 a41 = 0.02 = 0.42 k J
m4 = 3.07497 = 0.00055

nd= 6.2 + 3.0
s4 = 0.02402 = 0.00060 r \
sg4 = 0.0357 = 0.0018

BRyp(J/w = wrP)

RMS = 0.05650 + 0.00025 a4 = 0.546 = 0.049

Mean = 3.04706 = 0.00036 a40 =-1.40633 =+ 0.0027

Entries = 25104 a41 = 0.4537 + 0.0092

m4 = 3.07818 = 0.00058

n4 = 123.251 = 0.067

s4 = 0.02444 = 0.00064
sg4 = 0.0294 + 0.0016
sigifraccb = 0.894 = 0.073 sig1fraccb = 0.761 = 0.021

sigifracsig = 0.8090 + 0.0080 sigifracsig = 0.991 = 0.021

200

(4.5 +0.5) x 10~

CB+GA+backgroundCH 100 p CB+GA+backgroundCH J

Toet

A\ Mot r=yyry
IIII|IIII|IIII|IIII|IIII+ 2 III|IIII|IIII|IIII = IIllllll

2.95 3 3.05 3.1 3.15 3.2 325 3.3 . 3 3.05 3.1 3.15 3.2  3.25 3.3
mpipigggg (GeV) mpipigggg (GeV)

Mot n=yyyy

©
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O 70 GeV/c

INEN O
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Mt - (}’7’) 0

< O 85 GeV/c

Inclusive MC

m_C4P2mppgggg

TRENG
2.0

Inclusive MIC vs Real Data

o PD
|m(},},)0_m G|<46

2012 (boss 775) 1087M

IIII%IIII|IIII|IIII|IIII|I

RMS = 0.05687 = 0.00011

Mean = 3.04786 = 0.00016

Entries = 122645

a4 = 0.514 = 0.023

a40 =-1.40512 + 0.0014
a41 = 0.4514 + 0.0048

m4 = 3.07910 + 0.00025
n4d = 128 + 91

s4 = 0.02454 + 0.00027
sg4 = 0.02858 + 0.00048
sigifraccb = 0.827 = 0.034

sigifracsig = 0.8123 + 0.0043

CB+GA+backgroundCH

9

2.95 3

3.05 3.1

Jhy — orn

0

3.15

32 3825
mpipigggg (GeV)

analysis

3.3

Events / (0.002)

Mot n=yyyy

N
o)
o
o

500

2 9 GeV/c

Real Data

m_C4P2mppgggg

Mot =yyyy

RMS = 0.050590 = 0.000096

Mean = 3.04754 + 0.00014

Entries = 138465

tl|IIII|IIII|IIII|IIII|IIII

a4 = 0.415 = 0.018

a40 =-1.35979 = 0.0097
a41 = 0.377 = 0.012

m4 = 3.07153 + 0.00029
nd= 124 + 85

s4 = 0.02552 + 0.00038
sg4 = 0.03469 =+ 0.00052
sigifraccb = 0.789 + 0.022

sig1fracsig = 0.9466 + 0.0046

CB+GA+backgroundCH

-
IIII|IIII|IIII|IIII|IIII

2.95 3
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3.05

3.1 3.15

3.2  3.25
mpipigggg (GeV)

<3

2 GeV/ C

\_

BR(J/y — wza")

5.50 x 10~

~

_/

~

)

(4.5 +0.5) x 10~

_/

Mot n=yyyy

3.3
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< O 85 GeV/c |m(},},) — mPODGl < 40 2 9 GeV/c

O 70 GeV/ C™ < My g Mty

< 3 2 GeV/c

Inclusive MC 2018 (boss 775) 4600M Real Data

~

m_C4P2mppgggg m_C4P2mppgggg BR(J/y — wza")

RMS = 0.051870 =+ 0.000048 a4 = 0.395 = 0.011

Mean = 3.053494 = 0.000068 a40 = 0.017 = 0.036 5 . 6 5 X 1 0_4

Entries = 574025 a41 =-0.9681517 = 0.000017 k J
m4 = 3.07769 = 0.00015

nd = 3.90 = 0.25

s4 = 0.02505 = 0.00018 r \

sg4 = 0.03486 = 0.00024

BRyp(J/w = wrP)

RMS = 0.056870 =+ 0.000056 a4 = 0.4983 + 0.0012

Mean = 3.047755 = 0.000079 i a40 =-1.404194 = 0.00074

Entries = 516027 a41 = 0.4545 = 0.0023

m4 = 3.07889 = 0.00012

nd = 127 =+ 49

s4 = 0.02463 = 0.00011
sg4 = 0.02908 + 0.00022
sigifraccb = 0.8045 + 0.0075 sigifraccb = 0.7137 + 0.0088

sig1fracsig = 0.8160 + 0.0014 sigifracsig = 0.99295 + 0.00039

(4.5 +0.5) x 10~

CB+GA+backgroundCH 2000 CB+GA+backgroundCH J

Mot n=yyyy -

||||||||||||||||||||||||. ooy AN S T A T N TN M A T T N N A O A A Y T T S R T A ]Z'+]T_}/]/}/}/
2.95 3 3.05 3.1 3.15 3.2 3.25 3.3 9 2.95 3 3.05 3.1 3.15 3.2 3.25 3.3

mpipigggg (GeV) mpipigggg (GeV)

§I|III|III|III|III|III|
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ﬂ-+ﬂ (},},) O < O 85 GeV/C

Inclusive MIC vs Real Data
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O 70 GeV/c

e PD
|m(},},)0_m G|<46

2 9 GeV/c < 3 2 GeV/c

Mot =yyyy

2019 (boss 775) 4100M Real Data

Inclusive MC

~

m_C4P2mppgggag m_C4P2mppgggg

BR(J/y — wza")

RMS = 0.056656 =+ 0.000059

Mean = 3.047671 + 0.000084

Entries = 459330

a4 = 0.512 = 0.011

a40 = -1.404154 = 0.00077
a41 = 0.4525 = 0.0024
m4 = 3.07877 = 0.00013
n4d = 120 = 41

s4 = 0.02454 = 0.00015

sg4 = 0.02915 + 0.00027

sigifraccb = 0.838 = 0.016

sig1fracsig = 0.8165 + 0.0021

RMS = 0.052090 = 0.000054

Mean = 3.054380 + 0.000076

Entries = 471429

a4 = 0.453883 =+ 0.000080
a40 =-1.348692 + 0.00012
a41 = 0.3671 = 0.0016

m4 = 3.078862 + 0.000032
n4 = 125.4177 = 0.0019

s4 = 0.026025 + 0.000029
sg4 = 0.035220 + 0.000092
sigifraccb = 0.8124 + 0.0015

sigifracsig = 0.93230 = 0.00045

4.89 x 10~

\_ /

~

BRyp(J/w = wrP)

(4.5 +0.5) x 10~

_/

2000

CB+GA+backgroundCH CB+GA+backgroundCH

|II+j|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

Mot n=yyyy

Mot n=yyyy

2.95 3 3.05 3.1 3.15 32 3.5 3.3
mpipigggg (GeV)

>
>
IIII|IIII|IIII|IIII|IIII ||||||'

2.95 3 3.05 3.1 3.15 32 3825 3.3
mpipigggg (GeV)

O [TTTT
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BESTI @FT\' STRNG Inclusive MC vs Real Data

" 070 Gev/e?

Mg < £ 0.85 GeV/c? M) - PDG| < 4o, 2.9 GeVic <m,._ < 32 GeVie?

2009 (boss 775) 224M BR(J/w = wn’) =5.89 x 10™*

2012 (boss 775) 1087M BR(J/w — wz’) =5.50 x 10~

2018 (boss 775) 4600M BR(J/w = wn’) =5.65x 107*

2019 (boss 775) 4100M BR(J/w = wn’) = 4.89 x 10~

BRppc(J/y = wr’) = (4.5 £0.5) x 1074
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BESTI Backgrounds
Exclusive MC 20k samples

€+€ =N 7[+7T_7TO7Z'O Event selected: 65 Efficiency: 0,33% Signal/background: 85

2 e — 6071'071'0 — T ]Z- ]Z'O]Z'O]Z'O Event selected: 21 Efficiency: 0,11% Signal/background: 263
—>

e e — pOﬂOﬂO — ]Z' T 7[071'0 Event selected: 19 Efficiency: 0,10% Signal/background: 290

€+€ S — p +]Z'_]Z'O e ]Z'+]Z'_][O]Z'O Event selected: 28 Efficiency: 0,14% Signal/background: 197
—>

€+€_ —> p TU | ]Z'O —_ ]Z'+]Z'_]Z'O][O Event selected: 23 Efficiency: 0,12% Signal/background: 240
—>

4 e —_ ]Z' T ]Z'O]Z'O]Z'O negligible
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BGS]]I @ STNG Backgrounds

Topology Study

Work In progress...
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