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Meissner, PRC 72, 044005 (2005).)



Reaction

Target

y -

* Liquid Hydrogen Target
* p, p’, Tt- detected
* Ap scatter elastically



Analysis

* All standard g12 procedural cuts and
corrections are included

- PID
- Fiducial

- Photon beam energy corrections
— Efficiency corrections
- Etc....
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Sipleband Subtraction
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pT*NA*Z

Luminosity LaCER) = =g —* Na(En)

pr: density of the target

N,: Avogadro’s number

M: molar mass of Hydrogen

l: travel distance of A

Np(Ep): yield in a certain energy range

Photon Beam

A Beam /‘
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Preliminary Results

Cross Section Compared to Existing Data
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from Kadyk et al.
Green: Measurements
from this study.

Our measurements

trend lower than
existing world data.
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Systematics (Preliminary)

Cuts
Vertex
M (p T)
MM (Xp, Ap)
PID
pp events

Fit Function

Error (%)
2.8
10.4
8.1
0.2
8.7

12.0

Total Systematic: ~20%

16



Why Low Cross Section? pp — pp scattering

* pp — pp events can also result in the same
final state.
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pp — pp events
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pp — pp events

Bubble
Chamber




Summary

* Double the statistics as previous experiments

* Previous data could be excluding pp-scattering
events

— evidence to suggest that it does

* There iIs some agreement to theory but more
work needs to be done.

* Results are still preliminary.
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pp — pp events

Comparison with and without pp-cut

160 1

- - Without pp-cuts
120 1 With pp-cuts

100 |

80 I ~20% difference

60

40

20

1 | | 1 1 | 1 1 1 | 1
1 1.2 14
MM (v p, K* A) [GeV/c?]

=
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Momentum vs. Energy

P,vs.E

3

5
45
4
3.5
3
2.5
2
1.5
1




NACEA)

do

da

Np

21 = L, * Acos(6)

do Jdcos 55 (b)

L™

" F = s Ger L

W = 1735 Gel

‘-""{.P

[ WF = L7457 GeV

WE = L7855 GeV

h&l‘f’

W = LTS GeV

w5 = L7855 (‘eV

W5 = 1795 GeV

v umsm-lﬁ.

s

#'P

e

N

ii‘ I ST - #E
.“gg L L&pﬂ vﬂ'ﬁa naa
e = 1825 Gel"ﬁ 4 I \.l'_l I E‘H (."eV I W = 845 GeV l \EI J'_Jlﬁj Glel" T W = I865 GeV I
i | e P [
of oo ..P"" E -
s !

Py
S

L-F_.F"‘

L]

WF = L85 GeV . VF - 1885 GeV g | W — L&03 G‘ei-"' NF - L1005 GeV | NF - 1915 i."'rel:-=
vaﬂ"“ﬁ f il 1 f
e I e P W
N5 105GV | o5 :_ﬁ_aja;?' v ;wJFGeF IS f_s'rﬁa;vi' G !ﬁ?jﬂ;y.*
il EI

whi
L, o

SR

wa = TURS el }

ww = 1905 Gel”

& .

WE = 2NN Crel

' "L....-ﬂ"'-f

3 ff
T B

wE = 2 {.-'glf'.i

wr = 2025 GeV

o

=l <05 ® 0.5

I-1 05 o 05

I-1 05 O 0.5
cmﬂﬁm.

I-1 <05 o 0.5

I-1 05 0 0.5

M. E. McCracken et al. PHYSICAL REVIEW C 81, 025201 (2010)

26



Motivation - Hyperon Puzzle

* Hyperons may
exist inside
neutron stars

- results in a
softened
Equation of
State

 Better data for AN
and ANN Is
needed
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