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Simulation -

1.5 million signal events T~

pp — =(1820) = and c.c. /

_ N D
Mass of =(1820): /
M= (1g00) = 1.823 GeV/c2

Width: [ = 24 MeV
Spin & Parity: 3/2-

& c.c.

p; = 4.6 GeV/c (approx. 100 = T
MeV above production \
threshold) e

PandaRoot: trunk rev. 29165
(former rev. 28958) T*

=" denotes for =(1820)
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Final State Particles

= Used ideal PR and ideal particle identification (PID)

= Selected only final state particles with N, = 4 in any inner tracking detector
(MVD, STT, GEM)

= Reconstruction efficiency for final state particles: B B
Reco eff. for pp—=* =

2 100¢ ]

= o= — _., £ 90 E

Reco eff. pp—=* = Reco eff. pp—= = > Som

particle Reco. eff. particle Reco. eff. _E) g E
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Comparison ideal PR & realistic PR =
10’000 e_VGntS C Angle & momentum N
pp—ppm T KK m & 1 6=[0..60]° p=[0.1..0.7] GeV/c

p&p :6=[0..50]° p=[0.2..2.0] GeV/c
- & K*: ©=[0..30]° p=[0.3..2.7] GeV/c

N /
Particle Efficiency 0;-  idealPR
loss [%0] 0-85 ~ real PR
o7
L1 14.6 § 0.6? *
s 124 g 05
K- 73 W04 E
' 0.3- 5
K* 7.9 0.2 ]
D 8.0 0.1 ;
P 5.0 T A
Particle Type
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Reconstruction of A & A - =

= MaSS: M/\,PDG = 1116 GGV/CZ

= Selection: Mass window (+ 0.15 GeV/c?), vertex fit, mass fit

= Fitted mass: M, ;= 1.1155 GeV/c2

———Mass distribution for A _

Mass distribution for A after cuts
L L L B L L

» 30000+ ) T T
% I mass window %1 8000 } Double gaussian Fit B
o i «Fit probs0. . 2/ ndf 4104705/ 374 1
) 25000j v F.t_p ob-0.01 ) 81 6000+ Const.(inner) 1750959 +38.21 | —|
i VixFit_prob & MassFit_prob>0.01 ; Mean (iner) £ 15455 4 0.000003
1 4000 L Sigma (inner} 0.001787607 + 0.000004532 B
20000 12000 i Gonst.(outer) 8102065 +303333 |
L C Mean (outer) 1.116395 + 0.000027
15000 L 1 0000 } Sigma (outer) 0.004642505 + 0.000058621 {
: 8000 :
10000+~ 6000:— E
5000 4000F E
f 2000 ]
I R TR —— :H‘.\LLH\H.‘\H ‘.H\“ [ R BT
fo7 108 109 11 111 112 113 114 P07 108 109 14 141 142 143 114 115 1.16
M M [GeV/c?]
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= Mass: Mg pp = 1.116 GeV/c2

= Selection: Mass window (+ 0.15 GeV/c?), vertex fit, mass fit

= Fitted mass: M5;,= 1.1155 GeV/c2

Mass distribution for A

Mass distribution for A with vertex cut and mass cut
_.CQ L “““.“"“' ! 4(2 7 \\\\\\\j
% 25000~ mass window % 140001 Double gaussian fit

8 i VixFit_prob>0.01 8 L x2 / ndf 3743.29/375
L VixFit_prob & MassFit_prob>0.01 12000( Const.(inner) 12857.16 £ 35.79
20000 r Mean (inner) 1.115469 + 0.000004
i 10000 Sigma (inner) 0001787261+ 0.000005939
L i Const.(outer) 833.3342 £ 31.9738

15000~ 8000~ Mean (outer) 1.116364 + 0.000027
L L Sigma (outer) 0.004548768 + 0.000057573

10000~ 6000 7

! 4000 ]

5000+ r
i 2000 ]
P I i 1 L ‘ :H‘.\HH\H.‘\H ‘.H\“ I S B
10.07 1.08 109 11 1141 112 113 1.14 P07 108 109 14 141 112 113 114 115 1.16
M M [GeV/c?]
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Mass and probability |

Ma§s cjistribqtioq for f+ wi;h \/‘ertex cut and‘ mass cut

h— F ‘ ‘ ‘ ‘ «‘
. .. c 5000+ Double gaussian fit
= Se|ECtIOn Slml|al’ to A\ 8 - 221 ndf 1352.08 / 365
(&) i Const.(inner) 4717.913 % 16.014
- M ass: M: — 1 ] 32 1 G eV/CZ 4000:’ Mean (inner) 1.321067 + 0.000010

=,PDG

Sigma (inner)0.003322544 + 0.000012719
Const.(outer) 175.6841+ 10.6839

- Fitted mass: M-_=1.3211 GeV/c? 3000

= fit

Mean (outer) 1.322937 + 0.000102

Sigma (outer) 0.00911622 + 0.000191858

2000 i
o . 1000- b

- _probability distribution for E~ i
10°; . _ .
’ Poe Hos T 13 132 134 136 138
M [GeV/c?

10*} E

Lo v b b b b b b b b by
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Vertex resolution

—_resolution for x coordinate of vertex for ol

= Vertex resolution
evaluated with FWHM

counts

10000 - .

8000 - |

6000

4000

2000} FWHM 0.3600 {

0 8 6 4 -2 0 2 4 6 8 10

position Vertex resolution

= (c.c. channel)

x/mm 0.36 0.36
y/mm 0.36 0.36
z/mm 1.28 1.24
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Mass and probability

= Selection: similar to = (w/o mass fit)

= Mass: M. .= 1.823 GeV/c?

= Width: 'z, =24 MeV

- Fitted mass: M: =1.822 GeV/c?
= Fitted width: T = 25 MeV

_ probability distribution for Z'(1820)

104§

105

+
,

Mass distribution for Z'(1820) with vertex cut and mass cut

c i h_Xi_m
8 50001 X2/ naf 1435.629/ 196
© L Mean 1.822479 + 0.000034
4000} G 0.007889871 % 0.000121777
i r 0.025282 + 0.000173
3000 L A 262.3808 + 0.5000
2000 .
1000+~ -
97 175 18 18 19 185 2

M [GeV/c?]
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0o 01 02 03 04 05 06 07 08 09 1
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Vertex resolution

resolution for x coordinate of vertex for Z(1820)

) L I [T ]
u [ L .
= Vertex resolution 3 7000F E
evaluated with FWHM © 6000" ]
5000" .
4000 .
3000~ ]
L FWHM 0.3120
2000
1000~
045 1 05 0 05 1 15 2
position Vertex resolution
z =(1820) =(1820) (c.c.
3 channel)
; x/mm 0.31 0.30
: y/mm 0.30 0.29
: z/mm 0.86 0.88
g
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Reconstruction of =(1820)

= Combine =(1820) and =

= Perform four momentum
constraint fit

= Select candidates with p>0.01

#) )OLICH

FORSCHUNGSZENTRUM

(Fanda

counts

10*
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102§

10

probability distribution for &'(1820)="-System
L B L L B

0 01 02 03 04 05 06 07
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Reco efficiency pp - =* = Reco efficiency pp — = =*
Particle Reco eff. particle Reco eff.
in % in %
N° 32.9 N° 26.8
N 25.2 N 31.2
= 13.0 = 13.7
=(1820) 27.6 =(1820) 27.8
=(1820)Ssys 2.1 = 5(1820) sys 2.2
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Efficiency [%] pommsm = @ @Thhhhh

w

“Simulation: N / PID selection tightness \
_ =, — N - 1, for correct species
10,000 events for pp - =* =(1820) eal = 0. for all others
@4.6 GeV/c PHSP " bs 0
- Used all PID arrays 4 Y
tight: P> 0.50
| verytight: P> 0.90 |
\ best: P= maximal for species /

—_ no
o N o

—
T T

idealPI1D allPID bestPID loosePID tightPID verytightPID

PID selection 15
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Summary & Outlook (panda

v Simulated 1.5 million signal events for pp — =(1820) = + c.c
v Used selection criteria discussed
v Mass of =(1820) (reco eff. approx 27%) can be well reconstructed

v Reconstruction efficiency for full reaction chain 2.1% (2.2% for
c.c.)

o Switch to realistic PID — work in progress
o Background simulation — work in progress

o Cut optimization

O

Partial wave analysis of Ao K- = (& c.c) final state will be explored
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Vertex Resolution

resolution for y coordinate of vertex for
L_fcse IO IANY egRidmMat. QLI TCX10F =
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Vertex Resolution =(1820)

N
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resolution for y coordinate of vertex for £'(1820)
L B L L L B B

FWHM 0.2960

13.

September 2016

resolution for z coordinate of vertex for Z'(1820)
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5000
4000
3000,
2000
1000
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Mass after diff cuts:
_(1820) and (1820)

Mass distribution forH(1820) o

6000;

—— mass window

—— VtxFit_prob=>0.01

13. September 2016

15T 2
M [GeV/c]

. Mass distribution for £(1820)
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0.9F _ —
08 ' <
0.7+
0.6F
0.50
0.4
0.3F
0.20 E

Efficiency
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Simulation and PID Selection ( panda
Simulation: ) 4 N
' PID Array hames:
10,000 events for pp — =* =(1820) PidAlgoMvd — Based on MVD info
- @4.6 GeV/c PHSP ) PidAlgoStt - Based on STT info
o - PidAlgoDrc - Based on Barrel DIRC info

PidAlgoDisc - Based on Disc DIRC info
PidAlgoEmcBayes - Based on EMC info

Q . v

PID selection tightness

1, for correct species
|deal: P=
0, for all others
all: P> 0
loose: P> 0.25
tight: P> 0.50
verytight: P> 0.90
best: P= maximal for species
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