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Previous Experiments

Previous Experiments have shown angular distributions and
cross-sections of a, which decays to...

® K~ K through pion proton reaction
T p— K Ksp
® 3 pions ¥ through gamma proton reaction
p— ay ATt Attt

But never has a5 A*T been identified as K~ Ks AT through
gamma proton reaction
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Reaction

N+ p— a; AT K- K.7t p
® Decay ® Branching Fraction
- AT(1232) - ot p . 99.4%
- a; (1320) — K~ K, - 5%
K, st - 69.2%
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Method

a, was not directly measured from the experiment. Instead it's
identification comes from it's decay K~ K

Where, Ks had to be reconstructed and identified by it's own
decay mtm~

Parts of data received from the detectors are modified or removed
to single out specific areas of interest (to find/identify). Because
of this we need to solve many questions...

What are we trying to find?

What needs to be modified/removed from our data and how
do we go about doing it?

What procedures can we take in order to ensure we are
modifying/removing only whats necessary?

How do we strengthen our findings and reduce the possibility
of miss identification of particles
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Vertex and Collinearity Angle For K Reconstruction

CODE - Jorn Langheinrich: DAnalysisUtilities::Calc_DOCA

DOCA2

Collinearity angle

Primary Vertex / Decay Vertex / Collinearity Angle
Distance Between Midpoints of DOCA1 and DOCA2
Cos 6 as the Collinearity angle
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M_+ .- vs Distance

Graphically representing vertex distance to remove background

—~ 13 DISTpippimmass
3 Entries 125692
[0} Mean x 2.401
s Mean y 05175
=3 Std Dev x 3.086
Std Dev y 0.1005 10

18 2
Distance (cm)

Distance > 2 cm

Between midpoints of DOCA1 & DOCA2

7/14



M.+ .- vs Cos 6

Graphically representing collinearity angle to remove background
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Invariant Mass of T~

By limiting our decay vertex we are able to identify

Ks (known value 498 MeV)
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MK—KS Vs Mﬂ+p

In order to correctly identify a5 and A™* we must single out
K~ Ks (expected to be a5 ) and 7" p (expected to be ATT)
and deem the surrounding areas as unwanted background

M (GeV)

X 3
M,., (GeV)

1220 < My, <1420 GeV
° 1162 < My, <1302 GeV
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Invariant Mass of 7" p

We are then able to identify A" (known value 1232 MeV)

pipproton
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® Clear peak at 1230 MeV
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My (GeV)

Kmp_KmKs

Entries
Mean x
Meany
Std Dev x
~|_Std Dev

* 156 < My, <22 GeV

A (1520) contributes to background

568179
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1.522

0.2567
0.3983
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a, Voigtian Fit
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® Results for Full beam energy range
¢ Clean peak for a; (1320)
® Possible peak around 1700 MeV
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Outlook

First observation of a, — K™ K in photoproduction

Test natural and unnatural parity contribution
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