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Outline

* resonances

Coupling to Y and Y* decay channels to help find
high mass states

¥ D->KOA (p) and ¥y D->K* 2™ (p) have same
inal state (pK* 7t-71°)

= Calculate Cross Sections & Asymmetries for both

|3a experiment data (circularly polarized
photons)

= Perform reaction-specific particle ID to obtain a
relatively clean K* signal

= Preliminary Signals with 2% of g13a data,
cooking now underway
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N“ States

N* resonances
d by quark models
hard to find (wide, overlapping resonances)

B Most N* data comes from 7 N analyses (7T beams
or decays into final state 7’s)

' Coupled-channels analysis of N* decays

‘= Can be used to isolate the different N* signals
= Y and Y* decay channels are new
several N* predicted to decay non-negligibly to
Y* channels:
m KOA m 2K
= [N7/2-],(2090) = N(2190)G,,**** = [N5/2+],(1980)
= [N1/2-]5(1945) = N(2090)S,,* " [N3/2-]5(2095)
= [N1/2-]5(2070)
* Capstick, Roberts; Phys Rev D, 58 074011 (1998)
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K'Y\ Predictions

tions predominantly t-channel process (red lines)

n the s-channel calculations only the Born term is
icluded

= No resonant s-channel terms included because not enough
information yet on couplings
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»a

- Predictions and LEPS Data

...... 7P — K E'(1385) — with PDG resonances
—-—- sum of all resonances ——~ with all re sonances

14 ~ 1.4
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* Oh, Ko, Nakayama; Phys Rev C, 77 045204 (2008)
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gl Experiment Overview

zeen October 2006 and June 2007

N

13a - Circularly Polarized g13b - Linearly Polarized
hotons Photons

5. 2.0GeV, 84% v = E_3.3-52GeV
polarization @ E,1.1-23GeV
o 2.65 GeV,78% v = Six Settings

olarization = Polarization 70 - 90%

0 er = 2 Sectors, Up to :
’ m Trigger =1 Sector, 7 - 8
10 lg(lg'IZ k Zg

m Statistics

, m  Statistics
m 2*101° Triggers

e o = 3*10% Triggers
& I>< (?Al%VE?ESUSIVe m > 10° Exclusive KO A
Events
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B Problem founthith de- -alignment

= No trip files
Pass 1 of g13a cooking underway (7.5%)
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Analysis Outline

| Wide-cut Event Candidate Skim
p & 71 Identification
Event Selection
K* Identification
Missing Proton Event Selection

K0 2 * Interference Cut
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vent Candidate Skim

least 2 g* and 2 q tracks

est every Eossible track combination: all g~ tracks
~as 71, all g* tracks as p and K*

The ¥ with time closest to the 7 - at reaction
rertex is selected

Wide Timing Cuts
p, 7t- within 8 ns at /A decay vertex
* - within 5 ns at reaction vertex [
= ¥, T within 4 ns at reaction vertex
= ¥, K* within 6 ns at reaction vertex

Wide Mass Cuts
= 1.09 GeV < A Invariant Mass < 1.14 GeV
= 0.7 GeV < p Missing Mass <1.2 GeV

= 0.025% Data Remaining, Negligible Signal Loss
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Proton ldentification

61134 |
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B A B Vs Momentum

= Fit to Gaussians, 30
Cut
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/\ Selection

vs Proton momentum to Gaussians, Cut at3 0
ariant Mass to Gaussian + Flat Background, Cut at 30

(A)—=pr .‘ Entries 35184

7 8C
Nt 61—
s F Entries 34384
4 x2 I ndf 42.06 / 36
o Gaussian Height 604.8
- Gaussian Mean 1.116
o Gaussian Sigma 0.001675
- p3 140.2
2
4
6
'80_ 01541I52|2[53 0
p Momentum (GeVi/c)
200
- %WW
IIII|IIII|IIII|IIII|III|IIIIIIII|IIII|IIII|IIII

1.09 1.095 1.1 1105 111 1115 112 1125 1143 1135 1.14
pr Invariant Mass (GeV/c?)
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CHldentification

15472 |

| Entries
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3
Y
2
)
15

K", 1.35 p (GeVic) < 1.4125 Entries 87 K, 1.4125 < p (GeVic) <1.525 Eniries 28

Gaussian Hoight 1797 12

B A B Vs Momentum

= Fit to Gaussians, 30
Cut

Gaussian Signa_ 0.01434
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ISSINg Proton Selection

on Missing Mass to Gaussian + Flat
dackground, Cut at 30

m 1.4% of events have > 1 successful track
combination: the one with the smallest p, 7~ Atis
chosen

YyDoK'A(p) | Entries 4708
& . 2 I ndf 57.02 / 60
‘ 240 = Gaussian Height 196.1
220 — Gaussian Mean 0.9349
200 — Gaussian Sigma  0.01302
180 p3 20.3
160|—
140 —
120 —
100 —
80—
60—
40—
20— g g
M, N U %ﬂﬁmﬁw
87075 08 o085 é o.zl'as\ 08 14 145 12

yD—K*1A(p) Missing Mass (GeV/c?)
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Kt Misidentification

identified as a K™ will most likely
anifest in KY

L', T invariant mass by forcing all K* as 7~

| K* Forced as n*, Post (p) Mass Cut

Entries 3182
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Interference
e Cut

| Entries 3182 |
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Signals, 2% gl 3a Data

Entries 2273 %
_ 221 ndf 25.49 /24 [=] Z iy
B Breit-Wigner Height 247.6
250 — Breit-Wigner Mean 1.385
- Breit-Wigner Gamma (FWHM)  0.04321 L 1798 EventS
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200 — p4 -28.53 <
: = 10.9 Sig/Back
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100 —
B Entries 892
B 22 1 ndf 25.53/32
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L L 1 1 1 1 L L | L L I | 1 L 1
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m K U
15;
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: s
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KEU/A"Signal Binning

n Either Variable (1D), ~350 Counts/ Bin

Entries 313

|

Entries 313
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K2 Signal Binning

5 Bins in Either Variable (1D), ~3600 Counts/ Bin

Entries 1927
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VIgjor Ongoing/Future Work

| 1ce Corrections
= Using fsgen with t-channel model from Oh, Kim
= Working on Matching Monte Carlo & Data

Beam Energy & Momentum Corrections

= ¥ D->pp 7t~ Kinematic Fit, Track Momentum Treated
As Unknown (eg3)

oton Flux Determination (gflux)
Reproduce a Known Cross-Section

Systematic Error Studies

Calculate K?A and K* 2 ™ Cross Sections &
Asymmetries
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