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Goal of analysis

Previous photoproduction cascade analysis

Previous electroproduction cascade analysis

e Forward Detector results
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GOALS

* This analysis aims to measure the cross section of £~ within E;,,,, = 6.5 and 7.5 GeV
« Extend Q% region for cross section results for electroproduction of £~

« Gain further insight on the production mechanism of cascades
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Cascade Hyperons

* Hadron spectroscopy is a key tool to
understand QCD

e Studying cascades in the baryon

spectrum has many interesting
attributes:

1. Cascades are relatively
underexplored; low cross sections
due to doubly strange nature

2. Cascades should have the same
number of excited states as
N*'s and A*'s but only 11 states in
PDG but only 6 have *** rating or
better

3. Cascades have a nharrow resonance
compared to some other excited
states due to their "longer”

lifetime; AEAt > g
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Previous Photoproduction Cascade Studies

2005: CLAS g6 provided
the first-ever exclusive

2007: glildata, provided cross
section results for =~ (1320) and

2018: g12 expanded the kinematic region
of study (W=3.3GeV) as well as increased

measurement of =~ in =~(1530) statistics
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Previous Electroproduction Studies
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RG-A data (Eyoqm = 10.2 and 10.6 GeV)

3500

3000

2500

" |Entries 155904
amp  568.7456+22.48860
mean 1.3132+0.00175

0.0409+0.00187

\;hlema

e d oo g a1y

> [
= 2000
S [
2 £
- 2 I
+  =-(1320) S sl
4 =-(1530) |
4 1000
RG-A data [
Inbending sool
FT sk Entries 37277 -
i amp  300.9850+19.36306 [
— 3] F D i mean  1.324620.00159 g
QO 700 - sigma 0.0245+0.00201 \re
C :
o ! FD
5 600 |-
2 :
% 500? ’
=
& I
Z a00f
2 i
11 © t
#+ ? + ~ 300
* | + 0]
. b 1 ; —— - - :
0 1 2 3 4 5 6 100}
2 2 !
Q< [GeV~] :
o L L | L L L L | L L L L | ] L L | L L L
%0 0.5 1.0 1.5 2.5 3.0
B. Gualtieri CLAS Collaboration Meeting MM(eK'K") [GeV]

Nov.'24

2.2 2.4 2.6 2.8

MM(eK'K") [GeV]




Current Work

ep > e'KTKT(E7)
Pass 2, RG-K

(all available data)



Forward Detector

Epeurn = 6.5 and 7.5 GelV



Selection Criteria and Cuts for FD

 Require one electron in FD region and require two
K*'sinED

 Fall 2018, out bending
 All data currently available for 6.5 and 7.5 GeV

Cuts (Forward Detector) K+ e’
Track status 2000 < status < 4000 2000 < |status| < 4000
V.[em] —10<V, <2 —10<V, <2
o] 5 < Ox+ < 35 5 < 0, < 35

P [GeV] 04<P<T75 P>1.0
ToF [ns] 20 < ToF < 35 21 < ToF < 26
Y2PID 6<x2<6 N/A

B 04<pB<1.1 N/A
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FD Electron Kinematics
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FD Electron Kinematics Comparison
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FD Electron Kinematics

S.0F

4.5F

4.0F

0.5F

Tre

3.0

2.5

2.0
W [GeV]

1.5

1.0

0.5

12



FD Electron Kinematics Comparison
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Missing Mass off of e/ KTK™(E7)
(Epeam = 6.5 GeV)
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Missing Mass off of e/ KTK™(E7)
(Ebeam - 7 5 GeV)
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FD Electron Comparison

* 0% range comparison to previous
electroproduction study shows that we will
be able to fill in unexplored region of cross
section with respect to Q?
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FD Electron Comparison for Different Energies

Name: f1

* RG-K data shows clear peak without a i ‘ ‘ | o —
very complication background 300

compared to higher energy results
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Forward Tagger

Ebeam = 7.5 GeV



Selection Criteria and Cuts for FT

 Require one electron in FT region and require two
K*'sinFD

 Fall 2018, out bending

* All data currently available 7.5 GeV

Cuts (Forward Tagger) K+ e’
Track status 2000 < [status| < 4000 1000 < status < 2000
V.[em) “10<V, <2 “10<V, <2
d 5 < O+ < 35 25 < 0 < 4.5
P [GeV] 04< P <75 P>10
ToF [ns] 20 < ToF < 35 N/A
Y2PID -4 < x* <3 N/A
B 04< B<1.1 N/A
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Forward Tagger Kinematics

_ . . . . 5 0.40 : : : : : : : : : :
0.309 RG-K ! : 1o
— Outbending 101 0.35 RG-A
0.25F
: 0.30f
&—!0020 [ 0.25 415 10"
3 | S
[ LI
O L i @
—0.15F ILI '| 11 : S 020
> L ; | ‘ 10 o
< I| g | III 1l ©
L 5 0.15
[ 1 | ' | |‘
L : I ,: | I|| ||| 0.10
0.05[ LA LR ¥
' |
| |f 0.05
| | 8
1 e ——— | | R
?).0 02 04 06 08 10 12 14 16 18 2.0 Y] S N T T D D P PR ITa e |
MM(e'K+K+) [GeV] 10 1.2 14 1.6 1.8 20 22 24 26 28

MM(eK'K") [GeV]

Jose Carvajal, Ph.D. thesis “First Time Measurement of Ground State =~

Hyperon Cross Section in Electroproudction”
B. Gualtieri CLAS Collaboration Meeting 20

Nov.'24




Missing Mass off of e/ KTK™(E™)

* Highest signal to background
ratio out of all 3 data sets

* Fitted to
gaussian(1320)+gaussian(1530) +
4th order polynomial

e Larger width than FD
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Mixed Events Background

* Data driven approach to mimic background shape

* Mixed event background takes one K* from one event and one K™ from another
event and computes the missing mass
 Background is not from correlated kaon pairs

Q? range = [1, 5.5] GeV?/c* Q? range = [0.03, 0.3] GeV?/c’
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Summary and Outlook

* Exploratory study for cascade in lower energy regions look promising!

eFD (Ebeam = 6.5 GeV) eFD (Eveam = 7.5 GeV) eFT (Epeam = 7.5GeV)
Yield 829 + 4 1070 + 41 737 + 44
Mean [GeV] 1.327 £ 0.0007 1.332 & 0.0009 1.324 & 0.001
o [GeV] 0.018 = 0.0006 0.021 = 0.0007 0.038 + 0.001

* Apply mixed events background
* Improve overall analysis with timing and fiducial cuts

* Apply momentum and energy loss corrections for RG-K
* Acceptance correction

* Preliminary cross section results for all 3 data sets by end of semester!

TE Supported by: DE-SC0013620, This work was supported by the US Department of
7 Energy Office of Science, Office of Nuclear Physics, under contract no. DE-SC0013620
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Thank you!
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