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Outline
* Analysis overview:

— Selection criteria
- Data samples and cross sections
- Background studies

 Mass spectra and angular distributions
* Results:

- Selection efficiency
- Measurement time
- Signal to background ratio



General Considerations

Feasibility study for the search for Glueballs with FastSim
framework (study of a light, broad and a heavy narrow GB)

Using PandaRoot scrut14 release (Rev. #24893)

|dea for the measurement: Explore mass range in production,
followed by detailed investigation in formation

Assumptions: Nominal average Luminosity is 1 - 10%2cm 2571
> ~ 8pb~ '/ day
Figure of Merit:

- 100 reconstructed signal events (discovery)

- 1000 reconstructed signal events (spin-parity analysis)
- S/B > 1 (= significance of >7¢ for S=100)

- Homogeneity of Dalitzplot and angular distributions



Glueball masses:
The LQCD glueball spectrum
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Analysis Overview

G(2400) G(3900)
JPC _ 9t+ JPC _ -~
« Light glueball, large width * Heavy glueball, small width
-> glueball resonance not > ['=10MeV

simulated, studied PHSP
distributed events

e Studied at p=15 GeV/c and
p=2.4 GeV/c (prod. threshold)

« Studied at p=15 GeV/c

Decay modes
p — G’ - KKV
pp — Grln? - KK#a%7Y
pp — G — dopr?




Selection Criteria

« All analyses:
- Y mass window
- 4C-Fit
» Selection of best candidate per event based on X2

« Cut on Probability: Prob(x?,4) > 5%
- PID: KaonLoosePlus/Minus

. 01" channel:

- Additional gbqb mass window:
r = /(m(61) = m(@pna))? + (m(62) — m(Gpna))? < 0.25GeV




Data Samples and Cross Sections

P=2.4 GeV/c P=15 GeVic
« Signal: 200k events for 6 different « Signal: 200k events for 6 different
detector setups detector setups
« Background: « Background:
- 200M DPM for all setups - 1500M DPM for full detector

- 500M DPM for all other setups

Cross sections:

» Glueball production cross section: 0g =~ 10 nb — 86400 /day
at design luminosity
« Total pp cross section:

- 50mb at p = 15GeV/c (5M events per second at design Luminosity)
- 80mb at p = 2.4GeV/c (8M events per second at design Luminosity) 7



Background

No chance to simulate enough DPM for needed measurement time

If no event from DPM passed selection:

-> Assumed 1 surviving event (and scaled number up to needed time)

-> background is probably overestimated!

Some dedicated background channels have been studied:

For K™K~ 7" channel
-> ﬁpwo, rtral
For ¢¢m” channel:
>ata—ato— 0 (0 =~ 1 mb): Simulated 400M events:
None surviving 4C-fit
-> }_)pﬂ+7T_7TO: These events survive in FastSim (!), if PID is insufficient

(observed in large DPM sample)



pp — G(3900

bein 4C proseu
asdho . Eniries 110308
= Moan  0.135
wor B 0004253
[ T4
20000
15000 —
X o
10000 —
r P
SO0 —
P U A P S R N N U R
006 008 01 012 094 078 078 02 022 024
miz") G *
, hpbarp_4C
10 otz A4S probaul|
[ . Envies  110s
g Waan £474
Yo - s ooosnans
anr—
Gl
Ll ol
a0

TS YT YA I P TP P TR TR OO
05 51 862 53 54 55 &6 57 5B 58
mi x| Geve

hchi2_4C
I

4500 F= Enirioz 116250
2 M Moan - 4.004
80 4 FE z8

E+ &
3500 £ '

E t
3000 F- Y

F +
2500 - %

F+ +
2000 — K

E 4

C +
1500 - “+

E %
ioan

E '*\-
500 - \«.,

:...|...|...|...|...|MJ i

T R S TR T F N TR T

AL fit chi2

hKpKm_4C
sk 30 _peobaul
g F Eniras 110305
E [ i Moan 3808
atgpo HH EME 008121
r i
spaeo - e
F HH
avoca |- HH
[ i
20 - E E
N i
1oazo |- i E
N T N W, N I
% 1 2 a 4 5 &
mik K] Gevie
hdal_KpKm_Kppi0_4C
T
“was| Enirins 170308 [,
L F Moank 1S3
z [ Moany 7631 0
g"m__ FhE & 05888
IS Fasy  a1z6 [OF
s Ean
TR 140
20
1200
5 100
]
10 -
]
1|
el
o
KR G et
hprob_4C
X
e H Eniries 116350
4 Moan  £.4888
oo i g e
P T R e
1000 -
Ao
[itea] -
spal-
200 [~
FETRTRRTRIPRTH FETR FRTEI FRTEI FATRIRRTR I FRTRAIETE
G0 e 05 04 08 OB 07 o8 08 1

40 fit prats

K™K

hKppi0_4C hKmpi0_4C
g A0 protrul| wmedl 4O prusew|
GE] o Enias 190306 Q& r Enimas 140306
0 #H Moan T35 [ fﬁ Moan 234
“or 4 EME DB “or ##ﬂ EME 0EIDS
apon |- +F‘P& t avon |- ot
E o b h#
2500 - o 250 |- i
F #}H F #
F 4! o +
20an [~ # 2000 - #
o & F '{H"
1800 - #“ 1500 - o
F & F ki
- - H
100n - & 1000 [~ +**
N + -
EoS oo
500 + 500 [~ +
Eev b b L Fe v Lol g L
% 1 2 a 3 5 [ % 1 2 a 3 5 [
mik "2 Gewie ¢ mik =" Gevie *
hdal_Kppi0_Kmpi0_4C
NpETp——
w5 Eniries 150308 |
"% :nn K 7.5:; .
cany 7.
g:]D FMEs 4126
" EMEyY 4125
k4
25
1000
20
o0
15
oo
10 e
5 . 0
. I T |
& 20 25 a s I
mA e Gey Yt —
hpull_4G
Figadl_aC
i F Envian 118250
4 L Maan 000848
debo RS 1o
aoan -
2500 -
20ae |-
1500 -
oot -
500 - 9
T T TR TP T . TP
L i — - a2
40 fit pull



pp — G(3900)7° — KTK 7"

Production angles
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pp — G(2400)7° — o’

Angular distributions for different detector setups
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Worst Case: 1000 Signal Events
at 100 times lower Luminosity
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S/B (w/o non-resonant signal)
(p=15 and 2.4GeV/c)
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Summary

« Severe drop in efficiency when leaving out
MVD/GEMs or EMC Barrel
4+, —. 0

» Disc DIRC important to suppress ppm ' m T
background in FastSim -> Full simulation needed to
account for higher order effects and possible antiproton
annihilation in the inner detector layers?

« S/B values to be taken with caution due to "upscaling"

* Production cross section could be (at least) an order of
magnitude larger/smaller

18
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