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* Different MVA selections for signal MC sample:
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Different MVA selections for ISR MC sample:
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Different MVA selections for runl data sample:
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* From MVA selections to 2D Pt selections: * &g = 11.3%
-  FOM = 0.010 £ 0.0002
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2D Pt scatter plots: (Score e>0.9)
(a)-Signal; (b)-ISR; (c¢)-Data
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Selectiom Crilteria

Selections for candidates

dr < 1.0 cm,|dz| < 3.0 cm,P, > 0.1GeV/c,—0.8660 < cos® < 0.9563, nGoodTracks = 4

clusterNHits > 1.5, |clusterTiming| < 200 ns, —0.8660 < cosB < 0.9563,
beamBackgroundSuppression > 0.9, fakePhotonSuppression > 0.80

Selection of tracks + kaonIDNN > 0.90, eID noSVD noTOP < 0.9, mulD noSVD < 0.9
Selection of tracks + eID_noSVD noTOP > 0.9, mulD noSVD < 0.9, kaonID<0.1
Selection of tracks + eID_noSVD noTOP < 0.9, mulD noSVD > 0.9, kaonID<0.1
prontbNN-—=>0-1

0.90 < M(nm*m~) < 0.10 GeV/c?

Selection of photons + Efyryara > 150MeV, Eggrre; > 150MeV, Eygriwara > 180MeV

Selection of photons +Eforyarq > 160MeV, Epgrre; > 80MeV, Epgrkwara > 140MeV

(5511\5 - £) - (ﬁfé\j’g + ) < 0 for any pair of track or

cluster in one event



Entries

Perform a mass constrain on i

300

250

200

150

100

50

=)
o

8

frac = 0.310 +/- 0.038
mean1 = 0.95673 +/- 0.00048

mean2 = 0.95146 +/- 0.00037
sigmal = 0.00844 +/- 0.00057
sigma2 = 0.01810 +/- 0.00035

0.98 1 1.02
etap_M (GeV/c?)

Entries

1600

1400

1200

1000

800

600

400

200

o
o
&

0.9

0.92

0.94

0.96

frac = 0.9266 +/- 0.0046
meani = 0.958277 +/- 0.000034
mean2 = 0.96129 +/- 0.00094
sigmatl = 0.003087 +/- 0.00003
sigma2 = 0.02139 +/- 0.00081

)

0.98 1 1.02
etap_M (GeV/c?)



If we use thrust to remove continuum background:

From previous BarBar’s paper:

Additional background
suppression is achieved by requiring the magnitude of
the event thrust to lie between 0.92 and 0.99.
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Some important distributions
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Different background situations for eTag and muTag



If we use MVA to remove continuum background

Train BDT for eTag and muTag separately
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Strict cut(\gn MVA(muTag): MVA>0.90
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loose cut omOMVA(muTag): MVA>0.60
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Evaluation ot signal yield-mulTag

* Under the requirement of MVA>0.60

Nsignal = &rec” BT(T_ —>e VeV ort - H_Vuvr) : BT(TI' - 777T+7T_) . BT(U - VV) . BT(T+ = K+77,VT) * O+ L

€rec
e Br(t” - e v,v,) =17.39%
. Br( T~ - /,l_VuVT) = 17.82%
« Br(n' »nn*n™) =(425+0.5)%
 Br(n - yy) = (39.36 + 0.18)%
« Brtt > K*n'v,) <2.4x107°°
+ 0. =0919nb
e L =428 fb 1(runl all data)

If &r¢c = 7.79% and Br(z* —» K*™n'v;) = 2.4 x 107° , then Ny;gpq; = 2.

® kag =3 i 1.7
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loose cut on MVA(eTag): MVA>0.45
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Strict cut on MVA(eTag): MVA>0.80
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Evaluation o signal yield-eTag

* Under the requirement of MVA>0.45

Nsignal = €rec’ BT(T_ — e VeV ort - .U_V/,LVT) ) BT(U' - 777T+7T_) ’ BT(U - ]/]/) ) BT(T+ - K+77’171) Ot L
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e Br(zt > K*n'v,) <24 x107°

. 0, =0919nb
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planA: (loose MVA selection to retain some continuum event) &
Perform 2D fitting between MVA and mass of eta’

Problem: Even if we do not require MVA, there are only (11)28 events of continuum background left for
eTag(muTag). -> hard to model

planB: (strict MVA selection to maximize to FOM value)
Select a pure continuum background sample -> get the data to mc ratio ->fix in the fitting

Problem: unable to remove all continuum background.

Need to resubmit grid jobs
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