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MC Generation

» MC Generation

1. cppGamGam Generator helps to obtain the momentum of final particles e*e " pp.

2. Simulation: TrackGen

3. Reweight M,,; according to the estimated yield.

noPhotos
Particle vpho 3.773 0.0

Decay vpho
Decay card 1.000 e- e+ p+ anti-p- TrackGen O0;

Enddecay

End

] [ *xxFkxxkkxkkkxxJob options For EvitGenxkkxkkkxkkxkkxk

#1nclude "$BESEVTGENROOT/share/BesEvtGen.txt"

Simulation EvtDecay.userDecayTableName = "gamgamtoppbar.dec”;

EvtDecay.FileForTrackGen = {"../../p4sample/ppbar3773-1.dat"};
EvtDecay.ParentParticle = "vpho";
EvtDecay.statDecays = true;
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MC Generation

e
» Yield Estimation of yy — pp at 3.773GeV p
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MC Generation

» Yield Estimation of yy — pp at 3.773GeV

Angle distribution of p/p In yy — pp
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MC Generation

» Yield Estimation of yy — pp at 3.773GeV
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MC Generation

» Yield Estimation of yy — pp at 3.773GeV

dL.,., (W,
Nee—pp = j Oyy-p5(Wyy) * Lint * )(fiyl/gfy YW) AWy

Based on the assumption that yy — pp follows a phase space distribution.

Event Number Distribution
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Single tag

» Data and MC samples:
BOSS: 712
Data set: full data sat at 3.773GeV, 20.3fb ~1

IncMC sample: Hadron Hybrid; 0.25x Bhabha; 15x dimu; 1x yy — ee, uu,nm, KK,n,n'
ExcMC sample: 1.5M yy — pp

» Event selection:
« Good charged track: « Vertex Fit:

Viy| < 1em, [V;] < 10cm, |cos 8] < 0.93  Vertex fit for pp, success;

Ngooda = 2, Ncharge = 0
 PID:

p: prob(p)>prob(e, u, , K),0.001

e: prob(e)>prob(u, , K, p),0.001

N, = Ny =1
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Further Event selection
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angle(p,p) < 165

Further Event selection
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Further Event selection
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angle(p,p) < 165
Pt(pp) < 0.2GeV /c
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Further Event selection

BT UmissE{K1R £ 5 F4E 5 ppbar A J&

angle(p,p) < 165

Pt(pp) < 0.2GeV /c

Umiss > —0.1GeV
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Further Event selection

angle(p,p) < 165
Pt(pp) < 0.2GeV /c
Umiss > —0.1GeV

rowNo decay tree decay final state iDeyTr  nEtr nCEtr
1 x — ppyAF piyFAF 4 28637 28637
2 x = J/py, I/ — pp ppY 15 27792 56429
3 x — ppyt piy " 5 19021 75450
4 x — ppady’,ad — w'n,n — v 7O ppyyy? 158 3265 78715
5 x — f2(1270)ppy?, f2(1270) — 7°7° 7Onppy’ 71 2932 81647
6 xr — ppady”, ad — °n,n — 707070 w00 O ppy’ 13 2708 84355
7 r— K pAyf A - 7tp 7T K~ ppy! 91 2683 87038
8 x— KtpAyf A — 77 p 7~ Ktppy! 2 2467 89505
9 x— J/py, Iy — P ATAT AT 7%, AT — 7% w07 70ppy 28 2079 91584
10 x = J/py, I/ —- AMA -1 pA—=ntp T pEy 11 1756 93340
11 r— KYK ppy/ KK ppy/ 64 1753 95093
12 x — J/y, J/ — 7pp wppy 33 1549 96642
13 3 iﬂ?’ [ = 828" 5 1A B > A A > T, wOnlntr ppy 19 1508 98150
14 j{: ‘jr /J}?’ T/ = TR0 80 = Ay I 5 Ay A o mop, T Ay 55 1371 99521
15 x — wppasy’,ad = 7, n = vy 7070 ppyyy” 38 1305 100826
16 x — ppf1(1285)y7, £1(1285) — 7%, a — 70, n — vy 77 ppyyy” 209 1168 101994
17 x— J/py, I/ — npp,n — v PPYYY 86 1156 103150
18 x — mnppyS 77 ppry! 103 1144 104294
19 x — f2(1270)pp, f2(1270) — 7 7" 7'7°pp 57 1097 105391
20 x — 7 f2(1270)ppy”, f2(1270) — 7°7° 7m0 ppry? 115 1045 106436
1364 T TS 0T =B Ayaf = n0pt A Tp, wOr0m0nt rt rnpy 7363 1 200553

pT — alrt
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Further Event selection B

Umiss > —0.1GeV

» Event selection:

« Good photon:
E,>25MeV for barrel & E,>50MeV for end-cap;
Emc Time: 0~700ns;

10 degree away from p and 20 degree away from p;

« 7% Candidate
BErERNYyyAEE TEHAETRES,;
ErERYyyEE, #171C " mEB)IUE, iTFKx%

=i

]
]
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Further Event selection angle(p,p) < 165

Pt(pp) < 0.2GeV /c
Umiss > —-0.1GeV
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angle(p,p) < 165
Pt(pp) < 0.2GeV /c

Further Event selection

Umiss > —0.1GeV
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Further Event selection

Veto 0.12 < M(yy) < 0.15GeV: sigMCEIE86%, incMCRIZE33%
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angle(p,p) < 165

Pt(pp) < 0.2GeV /c

Umiss > —0.1GeV
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angle(p,p) < 165

Pt(pp) < 0.2GeV /c

Umiss > —0.1GeV
Veto 0.12 < M(yy) < 0.15GeV

Further Event selection

rowNo decay tree decay final state iDcyTr nEtr  nCEtr
1 z — J/y, J/v — pp PPy 5 26491 26491
2 z — ppy A F ppy AT 2 26288 52779
3 z — ppy’ " 3 17835 70614
4 T — K_pj_\'yf,j_\ —7tp 1T+K_pﬁ’)/f 56 2101 72715
5 z— KTpAyf A — 77p 7~ Kt ppy! 58 1994 74709
6 x— J/Yy, Jjv = AAMA =7 pA—=7tp T T ppYy 4 1613 76322
7 z — ppayy’, ad — 70, — vy 7o ppyyy! 38 1171 77493
8 z— KK ppy! KYK ppy! 16 998 78491
9 3_:—>J/+1,D_’}f, J/p — 2080 5 5 Ay, 2% - Ay, A — 7 p, T Py 1 962 79453
A—n'p

10 x = /iy, T/ — npp,m — vy PPYYY 32 908 80361
11 x— J/y, I/ — wpp 7 ppy 9 844 81205
12 T — 7r+7r*pf)’yF WJ“?T*me 129 760 81965
13 z— K pAA = 7tp 7T K pp 10 726 82691
14 z— KTpA A — 7 p 7 K'pp 65 663 83354
15 x — J/by, Jj — ppyF ppy’ 55 553 83907
16 z — f2(1270)ppy’ . f2(1270) — n’x° 77 ppy! 62 505 84412
17 T = ppay, ay — wn,m = vy Wop'ﬁ'}ffy 39 410 834822
18 i:i/?’ J/p = EYET,EY 2 aTA BT »nm A A ATy, rtat T ppy 40 409 85231
19 x = J/py, J/p = AAy, A - 7 p, A > 7tp T T ppyY 69 402 85633
3392z — KVYKTA"py" A = 2%, 7" KY K npy! 3391 1 108878
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angle(p,p) < 165

Further Event selection Pt(pp) < 0.2GeV /¢

Umiss > 0.2GeV
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: le(p,p) < 165
Further Event selection Sttt

E— Umiss > 0.2GelV

W& Pt (pp) 51 Veto 0.12 < M(yy) < 0.15GeV
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angle(p,p) < 165

Further Event selection Pt(pp) < 0.05GeV /c

— Umiss > 0.2GeV
Veto 0.12 < M(yy) < 0.15GeV

rowNo decay tree decay final state iDcyTr nEtr nCEtr
1 z — ppyF AT ppyEAE 1 2518 2518
2 r — mtr ppyt atr ppyt 21 183 2701
3 r— K pAy/ A > ntp 7t K ppy! 6 137 2838
4 r— KTpAy' A > 7n7p 7~ KT ppy! 9 129 2967
5 x— J/vy, J/p — ANA — 77 p, A — 7t p T T ppy 20 92 3059
6 z — ppady’,ad — w°n,n = vy ﬂﬂpﬁ'}f'}f’yf 34 83 3142
7 r— KK~ ppy! KT K~ ppy’ 84 72 3214
x— J/y, J/p — £°5°, 8% 5 Ay, 5% - Ay, A = 7 p, .

s A—7"p T pPYYY 2 48 3262
9 r— K pAA - 7T p 7 K pp 36 47 3309
10 x — ppy" piy " 3 46 3355
612  x— 'y, — Xe1V, Xer = TOPP 7’ ppyy 611 1 4979
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Back Up

Kedi Hao (ffi#}H8) Light-Hadron-Group



Mctruth information

Mctruth information (no selection), Ecms = 3.773GeV, Generator: cpp_gamgam + TrackGen
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Mctruth information

Mctruth information (no selection), Ecms = 3.773GeV, Generator: cpp_gamgam + TrackGen

pmpx pmpy pmpz
- hlem,.yg(wmj htemp htemp
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Mctruth information

Mectruth information (no selection), Ecms = 3.773GeV,

empx
100 htemp
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empz

Generator: cpp_gamgam + TrackGen
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Mctruth information

Mctruth information (no selection), Ecms = 3.773GeV, Generator: cpp_gamgam + TrackGen
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Further Event selection
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— Vs =3.773GeV —— Ratio: VS = 10.58/v5 = 3.773GeV 152 Vs =3.773GeV
—— V5=10.58GeV = ] — V5 =4.6GeV —— Ratio: VS = 4.6/VS = 3.773GeV
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Scattered Electron Angular Distribution in Two-Photon Processes
(Equivalent Photon Approximation, Budnev 1975)

Vs = 3.773 GeV vs =10.58 GeV
107 ; —— M =2.0Gevic? 102 —— M=20GeV/c’
— M= 2.5 GeV/c? § — M =25 GeV/c?
— M = 3.0 GeV/c? 1 — M = 3.0 GeV/c?
101 - 101 -
3 3
© (1]
— 10°; — 10°4
2 S ]
10715 1071 4
10-2 . | | . | | . . 102 . . | . . | | .
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
6 (deg) 6 (deg)
P(cosB > 0.92): P(cos6 > 0.92):
0.84 for 2.0GeV 0.88 for 2.0GeV
0.82 for 2.5GeV 0.87 for 2.5GeV
0.81 for 3.0GeV 0.87 for 3.0GeV
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multipurpose #gqi}# %FH: . BESIII: 23~157
e | The Belle Il Detector 2mIE)

vertexing, PID, neutrals, KLong and muon detector: .
electrons, muons and Resistive Plate Chambers (barrel outer layers) KLM: 18~155
hermeticity. Scintillator + WLSF + SiPM’s (end-caps , inner 2 .

- :— barrel layers) KLM 24 161

ECL: 12.4~31.4, 32.2~128.7, 130.7~155.1
ECL: 16.4~40.8, 41.8~140.0, 141.7~161.0

EM Calorimeter: .
Csl(T1), waveform sampling l\‘\\\'

electrons (7 GeV - , @gemge[ RICH (fwd) ]

ARICH: 14~30
ARICH: 18.5~39.0
TOP: 31~128
TOP: 40~140

Beryllium beam pipe
2cm diameter

Vertex Detector
2 layers DEPFET + 4 layefs DS

positrons (4 GeV)

He(50%):C2Hs(50%), small cells, long leve
arm, fast electronics (Core element), dE/dx |

CDC: 17~150

[Central Drift Chamber B
CDC: 22~157

BELLE: 22~140 (157)
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q; = (E; —E}, Py — pY),

qi ~ —2P,P;(1 — cos0;) + m?(2 — L R o OF
P, P}
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