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Simulation Reconstruction Results Conclusion
Transition Distribution Ampliltudes approach: (gFanus €l

| ASSoCIATION

reaction pp — 7*7°% — eTet 70 ISR N ... v o

In CM of PANDA
New non perturbative objects 70 backward — emmited by p
70 forward — emmited by p

Fourier transform of a Matrix
Element of a three-quark light-cone vp) @)
local operator

@ Transition between a proton and a

pion
@ Information about the m-cloud in the
proton
. ~ A,
@ Hard scale higher momentum transfer o(py) ~ ()

Validity?

s-dependence of cross section (pp — eTe %)
— PANDA

Studies based on: J. P. Lansberg et al., Phys Rev D 76, 111502(R) (2007)
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Introduction Reconstruction

Results Conclusion

. . — — = — llﬂ fﬂ:muom
Simulation of pp — eTe 7% and pp — 777 '- s

wes GUTENBERG )

Signal: pp — eTe n° o)

@ W2=5GeV? and 10 GeV? (W?=s)
@ 70 Forward and Backward
— 4 simulations

PP,
plpy)

@ Calculated for w-transverse momentum A7 ;=0 . W=(py+py)
™
@ Extra polated over a AT o < 0.5GeV and [ngin’ ql27‘la><]1 1 Values for q%,“-n and q:?nax are shown later in slide 6
71'
Input for the Event Generator

(for Babar-like framework)

\ Background: pp — wtm 7°
— W?=5(GeV/c)?
— W2=10(GeV/c)?
— W2=20(GeVic)? @ No data
\ @ The same angular distribution as the
signal

@ 10° times higher

1
5 10 15 20 25

2 [(GeV/c)’]
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Carl Zeiss Stiftungl

Number of events simulated o

Reaction W2( GeV2) 0 Nevents q2 region
"gg atr = 5 forward ~10°  3.61 < g> < 5.29
go'q‘&) atr a0 5 backward =~ 108  3.61 < ¢° < 5.29
EE ntr Tl 10 forward A~ 10°  5.76 < ¢ < 9.18
@ a atr a0 10 backward  ~ 108 5.76 < ¢° < 9.18
g ete n° 5 forward ~10° 3.61 < g> < 5.29
2 te 0 5 backward = 10°  3.61 < ¢° < 5.29
§:§ +e~ O 10 forward  ~10°  5.76 < ¢ < 9.18
<o ete n° 10 backward ~ ~10° 5.76 < ¢° < 9.18
Ty ete  n° 5 forward 150000 3.61 < g < 5.29
08 tex0 5 backward 150000 3.61 < ¢* < 5.29
28 ete 0 10 forward 6000  5.76 < ¢* < 9.18

ete  n° 10 backward 6000 5.76 < ¢° < 9.18

For expected statistics: £ = 2fb™!

Simulations done in the new cluster of the Helmoltz Institute Mainz
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Reaction reconstruction

Event selection: Combinations of 7° + e* 4+ e~ candidates per event

@ Particle identification cuts (PID):
o Different cuts on the particle identification probability
@ Kinematic fit cuts - Confidence level (CL):

o Different cuts on the quality of the fit for signal and background hypotheses

Kinematic region selection (Only for analysis)

@ g2 cuts in the region in which the cross section is integrated

W2 = 5Gev? W2 = 10GeV?
Simulation limits 3.6l < ¢ <520  5.76 < g% < 9.18
Analysis limits 3.8 < q? <42 7.00 < g% < 8.00
Expected Statistics ~ 71000 ~ 1400

° A7 , <0.5GeV
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Effect of the
w2 =

Simulation

cuts on Background and Signal
79 backward

10 GeV/c?

Background

- —

# events

True: 1.0828048 (0)

Reconstructed : 6.564+07 (1)

Oniy2 ery Logse e £5965e404 (2
se ™ 1 1.7200+02 3

Only 2 Tigmre 1006401 (4)

Only 2 Very Tight o"" : 3.0000+00 (5)

PID + L cuts : 0.0000+00 (8)

1
06 -04 -02

-1 -08 0 02 04 06 08
€oS 0,
10*2] 60.6
101
100
£ 101
g 102
2
g 10%
bl PID + CL
2 104
10
2810 6
1810 7
106 9.2:1029 2.10°7)
107

N cut

PID+CL: Only 2 Very Loose e™

#events

6

2
8

3

Results

lln

[Carl Zeiss Stiftungj

Signal

Conclusion
ﬁ HELMHOLTZ
| ASSOCIATION
sunes GUTENBERG
UNIVERSITAT v [

True: 9.920e405 (0)

Reconstructed : 4.0710+05 (1)

Only 2 Vevy Loose e 3 897e+05 (2)
only 2 36650405 (3)
Only 2 T|Hlll e’ :me‘oﬁ (4)

Only 2 Very Tight o : 2.583¢405 (5)
PID + CL cuts : 2.8360404 (8)

-08 -06 -04 -0.2

0.4

0.6

0.8 1
cos ee om

Sg Efficiency (%)

T+ CL(e) > 1073 + CL(e) > 3 - CL(n)

4

N cut

PID + CL
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Signal Significance

3.00E+03

2.50E+03

2.00E+03

1.50E+03

1.00E+03

5.00E+02

0.00E+00

Simulation

Best Cut Selection

Results

lln

[Carl Zeiss Stittun

ANAN

-45GeV2 - Fw
—-5GeV2 - Bw
210 GeV2 - Fw
-+10 GeV2 - Bw

Ssg =

wines GUTENBER(

Sg
NCut
N +NBE

Cut Cut

G
UNIVERSITAT #4n

Conclusion
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Helmholtz Institute Mainz

Best cut maximizes the
Signal Significance

Bg

NTrue

=10%. N

Sg

I
True

Sg
True

12
N cut

Definition of the cuts in the backup slides

15 18

21

Effsg- N3 True

Ssg = \/Eﬁsg

NE

True

+100-Eff g, -N3E

True

Best cut: Ngyt =5
Only 2 tracks (+ and -) and very tight electrons (+ and -) per event
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Background contamination fraction

80
M Signal W Background
70 Efficiency ~ Contamination
Fraction
60 N
Background contamination:
50 47.24 NEE
4328 Conth = BgRiewsg
NReco+NReco
S 40 3400
30 26.04 To keep a reasonable
Signal Efficiency
20 one has to accept a certain
Background Contamination
9.6
10 .
44 2.8 1.9 .
0 - ~ 10% Still acceptable

5fw Sbw 10fw 10bw
W? and 1° direction

Feasibility studies of a of Transition Distribution Amplitudes with PANDA
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Measurement of ¢ and comparison with the (Fanda (o
e

Theory Cart Zciss Stittung UN?M,‘NM. 5. [—
=1 0°F
e
Nggionztructed NCalcu/ated + NReconstructed : Hae ;
L L=2fb
4l
e, Theory Value
N Corr anger ] [ e n0forward (W? shifted +0.5 GeV?)
orr g F
% N [ = =0 backward (W2 shifted -0.5 GeV?)
5fw 72454 + 2825
5bw 73055 + 2889 10°

10fw 1317 + 62
10bw 1289 £ 104

S RGNS

ite

T T

Errors are only statistical

0 2 4 6 8 10 12 14
W2 [GeV?]

s-dependence can be measured with PANDA
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Conclusion

First analysis for the measurement of pp — ete~ 7% PANDA with in the TDA
approach is done.

A background rejection close to 108 is achievable

The efficiency and acceptance of the detector are taken into account.

@ A reasonable measurement of the cross section could be done in all cases with a
relative error lower than 10%.

@ A measurement of the TDA seems possible with PANDA.

Thank you
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Cut number definitions

UTENBERG

" wes G "

CONOG AWM

19 :

20:

No additional cuts, only event selection cuts involved

Only one electron and one positron (2 tracks) with Very Loose probability.
Only one electron and one positron (2 tracks) with Loose probability.
Only one electron and one positron (2 tracks) with Tight probability.

Only one electron and one positron (2 tracks) with Very Tight probability.
Cut 5 and Cut 17

Cut 5 and Cut 18

Cut 5 and Cut 19

At least one electron and one positron with Very Loose probability.

At least one electron and one positron with Loose probability.

At least one electron and one positron with Tight probability.

At least one electron and one positron with Very Tight probability.

Cut 12 and Cut 17

Cut 12 and Cut 18

Cut 12 and Cut 19

Confidence level for the fit with e

+

Cut 16 and Confidence level for the fit with et e~ 70 hypothesis greater than the confidence level of the fit

e~ 70 hypothesis greater than 10~ 3

with 77~ 70 hypothesis

Cut 16 and Confidence level for the fit with et e 70 hypothesis greater than two times the confidence level
of the fit with 1 7~ 70 hypothesis

Cut 16 and Confidence level for the fit with e™e ™ 70 hypothesis greater than three times the confidence level
of the fit with = 7~ 70 hypothesis

Cut 16 and Confidence level for the fit with eTe ™ 70 hypothesis greater than four times the confidence level
of the fit with =+ 7~ 70 hypothe

Feasibility studies of a measurement of Transition Distribution Amplitudes with PANDA




lln # werwnourz

Kinematic region cuts
[Carl Zeiss StiftungRVMIECH/Rat -

W? = 5 GeV? W? = 10 GeV?

Simulation limits  3.61 < g2 < 5.29 5.76 < g° < 9.18

Analysis limits 38<g?<42 7.00< q?<8.00

In addition: A7 , < 0.5GeV

2 2

NReco [qmin, ana’ 9max, ana]
) 2

NTrue [qm;n, ana’ max, ana]

True Corr =

Reco,,

Qracsn Q[(GeV/C)

Q min,ana Q max,ana

Feasibili

studies of a of Transition Distribution Amplitudes with PANDA
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Background contamination fraction - (
Carl Zciss Stitung R RS
W2 Forward I Backward
Signal Background [ Signal Background
Expected number of true events (Calculated)
52 Bg’ Sg NEE
Tru: True Trus Tru
5 150000 1.5 107 150000 1.5- 107
10 6000 6 - 10° 6000 6 - 10°
Efficiencies [%] (From Simulations with high statistics)
Effsg Effgg Effsg Effgg
5 43.28 +0.05 (2.0+1.8)-107° 34.09 £ 0.05 (1.0+1.4)-107°
10 47.24 +0.05 (0.9+1.3)-107° 26.04 £+ 0.04 (2.8+1.9)-107°
Reconstructed events after efficiencies (True-Efficiency)
S B S B
NRg 0 Rgco NRgca NRgo
5 64916 3023 51134 1449
10 2834 55 1562 166
Bg
Background Contamination [%] (PNR%) (Bg/Sg)
Neeco Ve
Cont3g1 Fw Conth, Bw
5 4.4£3.7(~47) 2.8+3.8(~2.38)
10 1.9+2.7 (< 1.9) 9.6 + 5.8 (~ 10.6)
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Results w/o Background = e

Selection cut

Only 2 tracks (4 and -) and very tight electrons (+ and -) per event
Kinematic region cut

38< q? <4.2at W2 =5GeV?;
7.00 < ¢° < 8.00 at W? = 10 GeV?;
A7, <0.5GeV

Simulation NTrue w/o Bg NReconstructed w/o Bg NCorrected w/o Bg 6FE/[%’]
5GeV - fw 72263 +269 30661 + 175 72732 £+ 433 0.6
5GeV - bw 72405 +269 25386 4+ 159 73164 + 488 0.7
10 GeV - fw 1336 +37 662 + 26 1319 + 51 3.9
10 GeV - bw 1313 + 36 394 + 20 1312 4+ 66 5.0

Errors are only statistical

Feasibility studies of a measurement of Transition Distribution Amplitudes with PANDA
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Analysis taking background contamination fraction(gands g
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into account Car! Zciss StTtungREVIITTHC RSN oot i s

NReconstructed - NBackground fraction + NReconstructed w/o Bg

SimUIation NR’econstructed NSignaI fraction 6re/(/VSignaI fraction)[%]
5fw 31967 £ 179 30544 + 1190 4
5bw 26067 + 162 25348 + 1601 4
10fw 674 £+ 26 661 £ 31 5
10bw 429 + 21 387 £ 31 8
N Corrected €rel ( N Corrected ) [%]
5fw 72454 + 2825 4
5bw 73055 + 2889 4
10fw 1317 + 62 5
10bw 1289 + 104 8
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