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@ Precise Measurement:

B(¢(2s) > ATTA )(x 10°7)

PDG 1.28+0.35

o 12% Rule:

_ B(y(2s)—h
U = B

B(J/y — ATTAT)

Qa++a-- (%)

PDG | (1.140.29)x 1073

(11.6 = 1.0)

Make a deeper understanding in perturbative QCD.
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o Working environment: boss.6.6.5.p01

@ Data Set

Data Inclusive MC PHSP MC
2009  1.06x 10° 1.6x 10° 1.0x 10°
2012  3.41x 10° 4.0x 10° 1.0x 10°
Total  4.47x 10° 5.6x 10° 2.0x 10°

o Signal MC:

¥(2s) — ATT A~ PHSP
AT 5 P ot PHSP
A=~ — P n~ PHSP
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Data Analysis

@ Event Selection

Further Cuts

@ Background Analysis

Sideband

o Fit for ATTA—
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Event Selection

@ Protons selection:PT,P;
Pions selection: 71,7~

@ Define ATt A~
Mpa++ = mp + m+;

Mpa-—— = mps+ my—.
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X%C Optimization

[ PHSPMC09+12_vs_INCL09+12 |
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S: the events of signal MC
S+B: the events of signal and background of inclusive MC
We choose X2, < 40 for 2009 and 2012 events.

Kexin Su, Hao Cai Measurement of 1)(2s) — NGV N April 17, 2019 7/21



o My >3.15 || Mps < 3.05(cut/v)
© Mp,— <111 | Mp,— > 1.33(cutA%andA° )
o Ms_, <111 | Mg, > 1.33(cutA%andA0)
o Mpa++ < 1.731&&Mp++ > 0.731
o My~ < 1.731&&M, -~ > 0.731
Data Inclusive MC  PHSP MC rate(%)
Total 2.0 x 1011 1.97 x 10%! 2.0 x 10° 100
After 4c 327537 543581 104425 52.2
0<x2<40 270715 463731 93702 46.9
J/1 117228 279482 86572 43.3
AT 90135 192380 83847 41.9
A~ 64205 106422 81005 40.5
AandN\° 49368 86935 69488 34.7

AOandN\0 38096 69561 59014 29.5
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Further Cuts

@ The invariant quality diagram of the ATTandA~—

phsp-59014

after cut.

phsp-59014
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Fit the Signal MC

@ Probability density function :Bilateral crystal ball function

N N1 = 54336 +233 N1 = 54336 £ 233
2 r ] al_deltam = 0.754 = 0.018 2 E N at_deltam = 0.754 +0.018
?““ - a1_deltap = 0.79476 + 0.00087 §5°°f al_deltap = 0.79476 +0.00087
s F a2 deltam = 1.791 £ 0.046 s a2_deltam = 1.791:+0.046
2000/~ a2_deltap = 2.2961 + 0.0083 2000~ a2_deltap = 2.2961 = 0.0083
2 mean1_deltam = 1.21961=0.00( 3 [ mean1_deltam = 1.21961 + 0.0004!
1500 E meani_deltap = 1220963 £ 0.0 b mean1_deltap = 1.220983 + 0.000(
E n1_deltam = 2.472 1 0.088 F n1_deltam = 2.472 1 0.088
F n1_deltap = 2.4713 + 0.0060 £ ni_deltap = 2.4743 +0.0060
1000/ n2_deltam = 152.037 + 0.035 1000/ — n2_deltam = 152.037 = 0.035
r n2_deltap = 2.39 + 0.11 F n2_deltap = 2.39 £ 0.1
so0l sigma1_deltam = 0.04070 +0.0C . I sigma_deltam = 0.04070 + 0.000«
r sigma1_deltap = 0.042283 + 0.0 r . | sigmat_deltap = 0.042283 = 0.000
Ls 1 L L I .o = L 1 L

617 K 12 3 T4 5 s 1.7
M(A™) (GeV/c) Mia™)) (GeVic)

Figure: AT Figure: A=~

@ Asymmetric width due to phase space variation over resonance.
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Background Analysis

After all cuts, by doing the topology, we find out the backgrounds.

No._Docay Chain Final Statcs Evont Number
0 0> 2% . Z° > oot duster.cluster — U (2&),; (25) = Z
1 QozZle, Z“~»m~ Zozsluster cluster s (25 <AL

2 0= Z0e~, 29 5 ce, ¢ — cluster, cluster — U/ (z;) w(zc) =t

5 0z g ) — At

4 0—2%.2° 5) — pr

5 0220 5L DA
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Total number of signal is 17875,and the number of peaking backgrounds
of At is 8043 and A~ is 7885.
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Background Analysis

@ Any background picked out by topological analysis except for the

signal.
Mdeltap Mdeltam
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Figure: Background of AT+ Figure: Background of A=~
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Background Analysis

@ In the following two pictures, each color represents a different decay
chain.
—p(2s) — P P+ m7(36339) —(2s) — P P p°(2524)
—p(2s) — AT P 77(8043) —(2s) — P P £, (1793)
—p(2s) - A~ P 7+ (7885)
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Figure: AT+ Figure: A=~
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Background Analysis
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Figure: AT+ Figure: A=~
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Sideband

~ h2 h3
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Figure: incl MC Figure: data

@ Massp++ = Massp—— = 1.232Gev Width = 0.112Gev

@ Line of incl: Horizontal (1.41, 1.02, 1.41, 1.78)
Ordinate(1.02,1.41 ,1.78 ,1.41)

@ Line of data: Horizontal (1.41,1.02, 1.41, 1.78)
Ordinate (1.02,1.41 ,1.78 ,1.41)
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Sideband-upper-right
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Figure: M(ATT) Figure: M(A™7)
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Sideband of lower-right and upper-left
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e Simultaneously Fit for A*T / A=~
Signal PDF: signal MC;
Background PDF: 3rd order Chebyshev Polynomial;

o Fit model: sig(A™") x sig(A~7) + sig(ATT) x bkg(A~7) +
bkg(A1T) x sig(A™7) + bkg(ATT) x bkg(A™7).
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Simultaneously Fit for M(A*") M(A~7)

S1000= wdof=30 — N1= 80462227 000 ot-87 N1 = 8046 + 227
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T N3 = 5615 + 297 Y N3 = 5615 + 297
£ 800 N4 = 18231 + 388 Sg00— N4 = 18231+ 388
s g
gL 2
600(— + \ “ s00—
400|— 400(—
200— 200—
o3 M TP i S SO R Py I g
1.1 12 13 14 15 16 1.7 1.1 12 1.3 14 15 72
M(@A™)) (GeVic®) M(A}) (GeVic?)

Figure: M(ATT) Figure: M(A™7)

- - - SIgA++ X Siga—— - - - Siga++ X bkga--
- - - bkga++ X sign—— - - - bkga++ X bkga--
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Question

@ How should | describle the background in data ?
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THANK YOU
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