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Optimization of LR Cut: FOM
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= Signal Yield Extraction

Determination of Signal and Background PDFs

Signal Yield Exiraction

3-Dimensional Unbinned Likelihood Fit on My, — AE - M, plane

PDF M, . AE I
i *
SRLERIRL Gaussian double Gaussian Signal PDF
resonant
Back 1
cZ;bgzztzgic Argus 1st order polynomial | 2"¢ order polynomial
* %
LT S P . Gaussian double Gaussian 1st order polynomial
non resonant “peaking bkg”
Resonance Signal PDF Resonance Signal PDF
n.(1s) =* Voigtian Y (28) ** Single Gaussian
Relativistic
i i * %
J/¢ (18) Single Gaussian Y (3770) Breit-Wigner
Xeo (1P) ** Voigtian X(3872) ** Single Gaussian
n.(28) ** Voigtian X (3915) *=* Voigtian

** B* . ppK*

* o fixed
** m, o, I' fixed
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MC

B* — J/y(1S)K* — ppK*
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B* — n.(18)K* — ppK*

Data: 11‘:18) Mhc (Charged / Signal Region) Data: 1'|ct15) A E (Charged / Signal Region) Data: r|cl1S) Mw (Charged  Signal Region)
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BO — n.(18)K% — ppK®

Data: 1 (18) M,_ (Neutral / Signal Region) Data: 1 (18) A E (Neutral / Signal Region) Data: (1) Mw (Neutral / Signal Region)
20 F'M_mean = 5.2799 +/- 0.0003 E_mean = -0.0014 +/- 0.001 40 [ P_mean = 2.983 +/- 0.002
8O F M_sigma = 0.0026 +/- 0.0002 70 n E_sigmail = 0.011 +/- 0.001 35 :_P_sigma = 0.0054044000
F nSig= 111 +-13 a0 E_sigma2 = 0.14 +/- 0.06 P_width = 0.030 +/- 0.007
70F & s 30F
- I e 1 sz ol
£e0r 4 e 525
Ssof 4 o 1 N
= = ~20F
a0l b | z
L%m% g S E ?15;
s 3 20 10
AR IAne ,,J% j : :
100 + ’HH% 1 i‘ 10 ; 5 l I
.' J.; L] i & T . I L v ¥
|||||||||||||||||||||||||||||||||L|.1|||||| .l 14 TVI"III|II‘I"I'T'I'rTﬂ'rT\ﬂ'F&‘_'LF'H'Ltinn*ﬂﬂ-H 0;J--u-l‘ﬁﬁ"‘ﬁ"l‘]-{’:l||||||||||||||||| WL
g.z 5.215.225.235.245.255.265.27 5.28 5.20 5.3 91.1 D05 0 005 01 0.15 0.2 025 03 2.862.88 29 292294296298 3 3.023.04
M, [GeV/c’] A E [GeV] M, [GeVic
vield Eff. Significance Mass Product BF
(%) (o) (MeV/c?) (10°¢)
111 + 13 21.1 9.52 2983.02 + 2.48 0.68 + 0.08 £ 0.02
Product Branching Fraction
Mass (MeV/c?
measured* PDG 2016 measured PDG 2016
2983.02 + 2.48 2983.4 £+ 0.5 0.68 + 0.08 + 0.02 0.60 = 0.11

projections onto signal

region =5



20161221

B* — J/y(1S)K* — ppK*

Data: Jiy(18) Hk (Charged / Signal Region) Data: J/y(15) A E (Charged / Signal Region) Data: Jiy(18) “w {Charged / Signal Region)
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B® — J/@(18)K% — ppK°s

Data: J/y (1S} Hk (Neutral / Signal Region) Data: Jiy(18) A E (Neutral / Signal Region) Data: J/y(18) Hw (Neutral / Signal Region)

140-M_mean = 5.2796 +/- 0.0002 180 E_mean = -0.00052 +/- 0.0007 1005 P_mean = 3.0959 +/- 0.0004

L M_sigma = 0.0024 +/- 0.0002 i su:— E_sigmal = 0.011 +/- 0.002 90FP_sigma = 0.0043 +/- 0.0003
120[nSig = 160 +/- 13 : E_sigma2 = 0.004 +/- 0.001 B0
F 140 F
gF T Ja0- §"§
e [ e [ S60F
280 Soof S
% b k& @ I g ~E
gM— %“? ' M
w E men__ g [
a0l . “‘31:E
[ 40:— 20;
e ,;,J \ 20 10F

IIIIIlm‘%"ﬁj”lllllllr’l—'llu’llllll ’ j 1j | i - 35 LA RET UL,
&z 5.215.225.235.24 5.255.26 5.27 5.28 5.29 5.3 31.1 005 0 005 01 015 02 025 03 £ll5 3.06 3.07 3.08 3.09 3.1 _3.11 312 3.13 3.14
M, [GeV/c)] A E [GeV] M, [GeVic]
. Eff. Significance Mass Product BF
Yield 2 -6
(%) (o) (MeV/c?) (107°)
160 = 13 23.0 20.9 3095.91 + 0.37 0.90 £ 0.07 £ 0.02
Product Branching Fraction
Mass (MeV/c?) -6 I
(107°)
Measured * PDG 2016 measured PDG 2016
3095.91 £+ 0.37 3096.900 *+ 0.006 0.90 £ 0.07 + 0.02 0.93 £ 0.04

projections onto signal region g



20161221

B* — Xco(1P)K* — ppK*
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B* — n.(28)K* — ppK*

MC Sum: nC{ZSl I\I'IIm {Charged ! Signal Region}) MC Sum: r|¢{28! A E (Charged / Signal Region) MC Sum: r|({2Sl M“ ({Charged ! Signal Region)
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projections onto signal region 17
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B* — w(2S)K* — ppK*

MC Sum: y{28) I\I'IIm {Charged / Signal Region}) MC Sum: w(28) A E [Charged ! Signal Region) MC Sum: p{28) M“ {Charged ! Signal Region)
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B* — (X3872,X3915)K*

MC Sum: X{3872) Mlm (Charged ! Signal Region)
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MC Sum: r]({ZSl I|I|lm (Charged / §

B* — n.(28)K* — ppK*

ignial Region)

MC Sum: n({28! A E {Charged | Signal Region)
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