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Introduction

* Input MC events (HepMc format)
cep—-epY,Y - ete” generated from eStarlight
- from Spencer and Zakary Sweger
* 10 K events for Y(1S)/ Y(2S)/ Y(3S)

* Beam effects: Afterburner — from Brain Page

* DD4Hep Full simulation from recent detector setups
- generated by Zhoudunming Tu (BNL)
- produced at Oct 27, bugs on Far Forward (FF) detectors not fixed in this production
(scattered proton) - take rough look: ~95% scattered protons detected



Single electron tracking
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MC n

Daughter electron p;vs n

* Select electrons from MC Upsilon or reconstructed Upsilon;
* Track acceptance is roughly within |eta|<3.5
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Counts

Counts
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Reconstructed Y(1S) — e™e™ vs rapidity

SR RRSN LB 2] RARA BAER EARN RER) LERN EARE AR B
b 6=57.5 MeV

1 5<y<-1.0

100 -
80F J .
60F 3
40 ]
20 ]
08686 9 92949698 10102104

m, (GeV/c?)
LA RARY RALY LAY RARY LA LLA) LALN RALS L

450F 6=46.7 MeV r

400F 3

350F 0.0<y<1.0 3

300F 3

250F E

200F ]

150F ]

100F 3
S0F E
0

8688 9 92949698 1010.204
m,, (GeV/c))

Counts

Counts

250 P T T T T T T T T T T
F 6=51.2 MeV
200f .
:'1.0<y<'0.5 ]
150 ]
100F .
50 ]
08688 9 92949698 10102104
m, (GeV/c?)
s I RN RN LS RLAS LLLE RLLE LA b
o50f 0=62.4 MeV h
200F 1.0<y<2.0 ]
150F .
100F .
50F .
08688 9 92949698 1010.210.4
m, (GeVic?)

Counts

Fitting function:

(e—z)° a-%
:llll.l“IIl.'IIlIllllllllllllllllllllll: f(m;a,n,i’o-) :N' eXp(_ 202 )’ for g > _a
300 0=49.1 MeV . A-(B T—T\_n f T—T
: ] - (B— )", for — < —«a
2%0F0.5<y<0.0 E
200f e
F : a=1.14;n=2.5
150 b
1003— -
s0f £ . .
; ] Upsilon mass width
06688 9 92949696 1010.204 T T T T
m@evicd S 009 ~
@ E Y(1S)—ee E
[ 5=88.8 MeV ] e o .
100 & - - 4
: 1 B - .
g0l 2.0<y<3.0 o = 007+ —
: ] 8 - -
60F 1 = N .
[ : 0.06 1~ ]
40_ ] - -
20f ] 0.051 —
L " . L i |:| L1 1 | L1 1 I | T | I 11 1 1 I 111 1 I 111 1 I 111 | I 111 | I 11 I:
85 9 95 10 105 15 14 05 0 05 1 15 2 25
m, (GeV/c))

Rapidity



g120-_'"I"'I"'I"'l"'I"'I"'I"'I"'I"'_.
3 [ 0=58.7 MeV ]
S ¥ ]
100_— ]
[ -1.5<y<-1.0 ]
80_— .
60fF .
40F .
20 .
0902949698 1010204061086 11

m, (GeV/c?)

94 AN RAAE RALE RLALE LALN RALS RAES RN RELE AL
S400F 5=52.8 Mev E
O350F 3
300 - 0.0<y<1.0 -
250F -
200F ]
150 E
100F 3
50 3

0

9

Reconstructed Y(2S) — e™e™ vs rapidity
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Reconstructed Y(3S) — eTe™ vs rapidity

Fitting function:
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Mass width Athena vs YR

B.R(Y = e*e™ )=0.0238 used in the projection
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Reconstructed Y(1S) — e e~ vs rapidity

* Reconstruction efficiency decrease when the rapidity goes forward (corresponding to low W )
* |y|<1eff~0.9, y~2.5 eff~0.65

Upsilon reconstruction efficiency
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Counts

Reconstructed Y(1S) — e e~ vs rapidity

Reconstruction efficiency decrease when the rapidity goes forward (corresponding to low W )
 The generated MC file do not have much counts at near threshold (rapidity>2.5, W< 20 or so)

Next step is select only near threshold events to the input HepMC file
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e y>2 ~ W< 25GeV for Upsilon(1S) in 18x275 GeV collisions

* Daughter electrons move to forward n at low W
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Reco. efﬂuency for Y(ZS) and Y(BS)
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Ssummary

e Reconstruction efficiency (Rec. eff. ) and mass over a wide rapidity (full energy
range) for upsilon 3-states are gotten

» Rec. eff. ¥~ 0.9 at -2<y<1, decrease to 0.6 at y~2.5 (low W)
* Wider mass resolution at very forward rapidity (corresponding to low W)

* Next step: select only near threshold events into input MC files to enhance
statistics



Back ups
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Reconstruction algorithm

 Pair all reconstructed electron tracks (|pid|==11) in each events
* Get M, for each pair

 Select lepton pair with minimum |M,, -PDG Mass| as reconstructed Upsilon
daughter pair in this event
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Reco. eff. from Fast simulation

* Back up plan for other energies and specific rapidity range

e Fast simulation set ups
* Generate MC events from eStarlight
* Set electron tracking efficiency vs p and eta as weight
* To be done: compare with current full simulation
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