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h(1P) 16(JPC)=2%(17")

Mass = 3525.38 + 0.11 MeV, Width = 0.7 + 0.4 MeV J
he—
hcﬂhagryzl)ns ~1 J

Not much information about h. — hadrons channels:
@ he » mtm n%< 221073
o he— 2(mtm)m0 (2.2798) %
@ he = 3 )n® < 29 %
pp —2(zt*17)7° highest inelastic channel for pp
+ high statistic

— significant background
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Simulation approach

PHSP Model
e pp —h. —2(x*n~)n® with PHSP

Doesn’t have a signature = model is needed!

) pﬁ —>hc — Vector + Pseudoscalar

he — wn eHsP, 100%)
W — JTTITT (PHSP, 100%)

n— st~ 0 (pHsp, 100%)

» FastSim (full and reduced) set-up
* Ppeam = 5.61 GeV/c
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Background estimation

pp —2(rt* 7~ )® with DPM

e.g for 104 signal events —102 DPM filtered events

® 05, ~1050 nb | = signal/bkg ~ 107°-107*
@ Opig ~ 1 mb J

.g for 104 signal events — 5.101© DPM events

@ Jsig ~10-100 nb signal/bkg ~ 2-10°7-2.107°
e 0% ~ 50 mb J=:

inel

e DPM inelastic
* contains 2(r*sr7)70 final state
* adds background due to misidentification
(e.g mta~K*K~m0)
Due to lack of time only supression power was checked
(2:107 simulated events)

Charmonium group meeting, 16 May 2014 414



Reconstruction efficiency

Finale state particles

Efficiency 1 (REC, raw)

Efficiency 1 (REC, raw)

Efficiency T (REC, raw)
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Event selection
General strategy

70— yy

0

e s1° mass window cut (+50 MeV)

o N,o=1, Ny+ =2, Ny-=2

he =20+ )70

w7 analysis model:

@ w— ttm™ — py(pz) check

0

e n— a1’ — py(p;) check

e if both OK for diff 7+~ pairs — w and n mass cuts

4C fit — cut on x?
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Event selection

p.(p;) [Peyrou]

H N
8 18— 8 18
e L6
14F 14F
12 12
E 1
osf 08f
0.6F 0.6F
0.4 0.4F
0.2 020
1 T

. 8evic b, evic

w (all candidates) n (all candidates)
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Event selection

Mass window cut

(left) and n (r

ght)

X2/ ndf 566.5/57
10° Constant 1151+18.3
E Mean 0.7823 + 0.0002
r Sigma  0.01311# 0.00014
10? E
10 M, = 0.78257
£ W,,=0.00844
1= M
B tles i h \\\‘\\\\\l\l‘\\\‘\”\
0 02 04 06 08 12 14 16 18 2
M., GeV

10

10

10

¥2 I ndf 3125/21
Constant 2885 +45.0
Mean 0.5478 +0.0001
Sigma 0.005414 + 0.000058

M, =0.54784
W, =0

ot
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Reconstructed h. mass

Mean 3.526
Mean 3.524 80000

I r RMS 4.109e-06
r RMS 0.03271 L
800— L
[ 60000~
600; .
[ 40000
400— B
r 20000~
200— .

. S W R L L L L L
3 3.2 3.4 36 38 24 3826 35261 35062 35263 35264 35265
m, GeV m, GeV
after all cuts after 4C fit
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Reconstruction efficiency

Signal ( NB: efficiency ~ 10% higher if PionLoosePlus — PionAllPlus)

—4— PHSP sim, PHSP analysis
O\O F — : — PHSP sim, wn analysis
35 35i CP 4} wn sim, PHSP analysis
Ll C ¢ & @ —@— wn sim, o analysis
30 L ®
251
20
15
E Q
10— ’
E 8
5 [ ° L]
(Ve
S vicen
Dsc MvdGem Dsc MvdGem Dsc MvdGem Drc MvdGem Drc Dsc

FwdSpec = complete Forward Spectrometer (Fwd Spec. EMC, Fwd Tracking, RICH, Fwd MUO)
EmcBarrel = EMC barrel for calorimetry (neutral detection and PID component)

Dre = Barrel DIRC for PID, Dsc = Disc DIRC for PID

MvdGem = MVD and GEM for central tracking in addition to STT
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Reconstruction efficiency

Background

|
102 —J‘r— DPM all, PHSP analysis

4 : — DPM all, &) analysis

102
103

10
10°

Dsc MvdGem Dsc MvdGem Dsc MvdGem Drc MvdGem Drc Dsc

FwdSpec EmcBar Drc H FwdSpec Drc H EmcBar Drc HFwdSpec EmcBar H FwdSpec Echarl

FwdSpec = complete Forward Spectrometer (Fwd Spec. EMC, Fwd Tracking, RICH, Fwd MUO)
EmcBarrel = EMC barrel for calorimetry (neutral detection and PID component)

Dre = Barrel DIRC for PID, Dsc = Disc DIRC for PID

MvdGem = MVD and GEM for central tracking in addition to STT
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Significance
full set-up

"known":

os — signal cross-section (10-100 nb)

Significance
=
N

0p — bkg cross-section (50 mb) 10
fsr — BR factor for given decay (2%) 8

L — luminosity (2:1032)
6

"input":

es — rec. efficiency for signal (35%)

€p — rec. efficiency for bkg (4-10’6)

0 2 4 6 8 10 12
Time, weeks
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Significance
without EMC or MvdGem

Significance(t)

"known": 14

os — signal cross-section (10-100 nb)

0p — bkg cross-section (50 mb)

Significance
=
N

fer — BR factor for given decay (2%)

L — luminosity (2:1032) 8
"input": 6
4

es — rec. efficiency for signal (5%)

€p — rec. efficiency for bkg (107°) 2

o b b b b b Lo |

SR
o
=
o
=
3
N
=]
N
a
w
=]
w
a

Time, months

nium group meeting, 16 May 2014



Summary

pp —he =20t 17 ) 70 (Ppeam = 5.61 GeV/c)

with PHSP and VP(wn) model

Esig ~ 35 %

background suppression 4-107° achieved

~ 2-8 weeks needed to achieved 50 significance
(0s=20-10 nb, L=2-10%2 cm—2s71)

different detector set-up scenarios checked

— without EmcBarrel or MvdGem €5, ~ 5 %

@ accurate significance calculation for different scenarios

? Scan "measurement”

(more points, at least for background)
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Simulation approach details

» standard decay and particles files in EvtGen

* Only width of h. changed 0 — 0.7 MeV
(default mass of h, is 3.52593 GeV)

* noPhotos

* standard FastSim (full and reduced) set-up

» MergeNeutralClusters() switched on (more realistic 7°)

» PionLoosePlus, PionLooseMinus
("PidChargedProbability")

Ppeam = 5.61 GeV/c
(Ecpy = 3.52593 GeV — Ppe,m = 5.60883 GeV/c in LAB)
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Event selection

Nyo=1, Ny =2, Np-=2

he - 2(t'm)r®

2(rt)2y
98.822 %

2(r'm)y e'e”
1.176 %

2(rrm)2(e’e)
0.002 %

L

Efficiency loss due to diffirent final state < 2%
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Event selection
p.(p:) [Peyrou]

Cut p, (p;) for w

¥

° b, &evic

Lot L ‘

§ 7
b, GeVic

X Tnd= 70281732
0.7466 £ 0.0010
08773 £0.0031

0342000
0,06752 + 0,00104
-0.006423 +0.000120

70
< p1
5
N L6E pd
S14F

12F
£
0sf
06F
04F
02k
1 z
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Ideas for background study

pp — 2(;r* r~)® with DPM

e.g for 104 signal events — 102 DPM events

® 05 ~10-100 nb = signal/bkg ~ 107°
(*) Gbkg ~ 1 mb J

e DPM with filter on 2(;t*71~)n° final state

(dl-t,?;/ ~ 50 mb = gain 50 times with filter, but takes some CPU time to filter interesting events)

* suppression with [close to] perfect PID
* check signal vs. bkg shape, angular distributions, etc
e DPM inelastic (done in this study)

* contains 2(st*7r~)x° final state
* adds background channels due to misidentification (e.g
KK~ 70)
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