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2.800 < M+ op+x- < 3.100GeV /c?

0.742 < M+ -0 < 0.822 GeV /c? (w mass window)

1.005 < Mp+,- < 1.035 GeV /c? (¢ mass window)

Xéc < 20

|cos(Bgecay)| < 0.95 (decay angle of °)

M, — M;PG > 0.01GeV /c? (veto ]/ — ¢n')
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2D-sideband method to
estimate background
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« The number of estimated background in signal area which comes from sideband contribution is

calculated by:
V' Npkg = fo X N(cyanbox) + fg X N(greenbox) — feorner X N(blackbox)

The N(cyanbox), N(greenbox) and N(blackbox)

. . . —— signal area
is the event number in the corresponding box. < 112 — | phiband
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calculation of f,,, f from
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*  for fo and feoreny is calculated after fitting by:
fw = Npig(redregion) /Ny, (cyanregion)
fo = Nprg(redregion) /Ny (greenregion)

Jeorner = fu X f¢>

z 4so0F- 3 S0/
?_’ 400f— % E
2 F & 400/
2 350 € L
w E i C
300 C
F 300 —
250 C
200 200—
150 L
100 100—
s0E- .
- [) ) APSPRPUUPPN S S W NN i T8 PO o (OSSO R
P s e o B AP (VUTRTLT RPN BA SEPY R OO NPT DO 1 1.02 1.04 1.06 1.08 14 1,12
06 065 07 075 08 08 09 085 Mg (GeVie?)
M, e (GeV/C?)
+ fit method: + fit method:
v" BW Function @ Gaussian + Chebyshev polynomial v BW ® Gaussian + anti-Argus
V' fuo = Npkg(redregion) /Ny, ,(cyanregion) V' fs = Nprg(redregion) /N, ,(greenregion)

8



fit result of data $¥RAZELXS

University of Science and Technology of China

o
Al L
S 80—
=
= 70— + data
‘g - Signal
O eo - 0 e sideband shape
e flat background
50—
40—
300 }L 4
20 SN ! ) } { '<.‘
i - "‘ I AL ‘ W\L y J : ‘ ]
E X “ b NG . o . : ! » _ \
C T W peassngenseef ) PR A e |
938 5,65 2.9 2.95 3 3.05
My icpon o (GEV/C?)

* Fiton M+ - ox+g- IS performed to extract signal.

* Use Npig = fu X N(cyanbox) + fg X N(greenbox) — feorner X N(blackbox) to generate
sideband PDF.

* Fit method:

v Signal MC shape + sideband shape (histpdf) + Argus distribution 9



fit result of data VNEBAZLEL %S

University of Science and Technology of China

* Preliminary fit result :

v Nyps = 120 + 28.50

— Nobs _ -5
Y Brine = o) = B G TR BT @ O RBr R KBy (20 £ 0.76) X 10

v’ Significance : 4.31¢

v (PDG upper limit; 2.5 x 107%)
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« Strategy:

v' Generate MC sample which is similar to data, and perform exactly same
analysis procedure as data to this sample. And to check between extracted

N,ps(output), and pre-known signal event number(input).

v" According to topology from inclusive MC, dominant background modes are

generated to make up MC sample sample 10 times of data.

11



exclusive MC @REEETES-

University of Science and Technology of China

« All modes are generated based on PDG with accurate Br or referred with

similar mode .

J/Y = yne,ne - nntn”KYK™

J/¥ - nlntn KYK—y/

J/Y - nrtn KK~

J/Y - n’K*K*y, K* >n KT, K* > ntK~

J/Y = ynene » n°K*K* K* » m~K*, K* > m*K~

J/Y - wf(1420),w » 7 7™, f1(1420) > n°K*K~

J/Y = ynene > nt KK, K" >~ K" K*™ > n°K~

JIY = ynene > K'K** K" > nt K™, K" > n°K*

J/Y = KK P, K —» nn~,KQ - nn® ¢ - KTK™

J/Y - ywp,w - nntnT, ¢ > KTK™ 12



|Ocheck result
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« Mix up all the exclusive MC samples and signal MC sample, and

randomly sampling to generate 1000 sets of MC samples one times size

of data .

« Each sample has input 110 signal event, perform the same fit procedure

to get N, fit them into a Gaussian distribution to evaluate the fit

procedure.
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» Calculate (Nops — Ntneo)/6n,,, to get the Pull distribution:

s
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« Further | check the validity of sideband method estimating background.

Since each fit has its estimated sideband background contribution using
Npkg = fo X N(cyanbox) + f4 X N(greenbox) — feorner X N(blackbox).

» | preformed check between the calculated Ny, and leﬁgo:

v’ NiReo:the event number in signal area in the sample. (w — ¢ structure has

g
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Here starts
backup
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SignalMC 2million
Ngooa = 4 && Qtotar = 0 615333 30.77 30.77
N, =3 330554 16.53 53.72
Pass Pid 305008 15.25 92.27
Vertex Fit 303317 15.17 99.45
Pass 4C 203455 10.17 67.08
Pass 5C 196306 9.82 96.49
2.800 < M+ pog+ - < 3.100GeV /c? 191876 9.59 97.74
M+ 0 — M| < 40 MeV /c? 174268 8.71 90.82
|My+- — My | < 15 MeV /c? 162889 8.14 93.47
|cos(Baecay)| < 0.95 160623 8.03 98.61

X <20 108613 5.43 67.62



topology from inclusive FORELLE S
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Table 1: Decay trees and their respective final states.

rowNo decay tree decay final state iDeyTr nEtr nCEtr
1 J/p = ney,me = montr  KYK- ot KTK ™ 0 104 104
2 J/p = nlntr KTK—~f 7° +7T_K+K_'yf 20 37 141
3 J/p - 't KTK™ mOntr KtK~ 14 28 169
4 J/p - ' K*K*v,K* 5~ KT, K* 77K~ mrtr T KTK ™y 12 28 197
5 J/Y — wii(1420),w — 7’7 7, f1(1420) — 7 KT K~ m'rlr T Kt K™ 13 27 224
6 J/p = ney,me > 7 KK K* -1 KY K* — 7K~ mrte T KT K~ 16 26 250
7 J/1h = wfo(980),w — w°ntr™, f0(980) = KTK~ Ot KTK~ 1 26 276
8 J/p = ney,me = 7 K*K*T K* 5 at K, K*" - 7K™+ ot T KTK ™y 9 15 291
9 J/p — KCK2p, K& - 7'7° KE w777, 0 > KTK™ 7t KT K™ 32 13 304
10 J/ = ney,me = T K*K* K* -1 KT K* -7 K~ mrta KT K™y 46 13 317
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g)e((t:z!\lijlswe MC generate JERBAZLA %S

J/IY = ynene - nntnmK K™ Accurate Br in PDG

J/Y - nlntnKYK~yS Generated within the mode next line

J/Y - mntn KK~ Accurate Br in PDG

J/Y - n°K*K*y, K* > n Kt,K* > ntK~ Referred by jpsi to gamma eta(1405/1475) to
gammakkbarpi

J/Y = ynene. » n°K*K* K* > n Kt K* > ntK~ Mode:Eta_c to kkbar pi. neutral:charged=1:2

J/Y - wf,(1420),w - 7%zt ~, f,(1420) - n°K+tK~ In PDG, Br of f1->kkbarpi is “seen”

J/V = ynene >t K*K* ", K* > n Kt K*™ > n%K~ Mode:Eta_c to kkbar pi. neutral:charged=1:2

J/W - ynen. > n KK, K* > ntK—,K*t - nK? Mode:Eta_c to kkbar pi. neutral:charged=1:2

J/p - KQKQp, K2 » ntn~ K - %m0 ¢ > KTK~ Accurate Br in PDG

J/Y - ywp,w > nlntn~,¢p > KTK~ Input similar with data

J/Y - wfy(980),w » ntn~, f,(980) > KTK~ It effects our bkg estimate badly, and in PDG the Br of

fO->kkbar is “seen”. Luckily there is no obvious fO
structure in data, so there is no other way but assume
such mode doesn’t exsist.

J/Y = ynene » wp,w - nntnT, ¢ - KK Input similar with data



try using keyspdf to AT ITIIY
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describe sideband shape

A RooPlot of "M, (GeV/c?)"
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Trying to ma
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| | Wl
Bt -H| ;} }h } i |W||| H}l}

P T = T ] ‘sl 0 T E s 1 e B T

i
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Artificially divide the dataset into
two part, use histpdf and keyspdf
respectively, at last connect them
together.

3 But it doesn’t work since the
e connected area is not smooth.

Fie Edt View Options Tools

711 TOTAL

INTERNAL
VALUE
.05294e+00

- 565e+02 5

1.08980

9.99996e+

Events / ( 0.0028 )
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and nbkgtheo
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