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Reaction of Interest
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The reaction of interest is ep—epX—e’pK*K and is shown below.

Resonances
Resonances |Mass (MeV) Width (MeV) Spin
¢$(1020) 1019.5 4.3 1
a,(1320) 1318.2 107.8 2
f,(1500) 1522 108 0
f',(1525) 1517.3 84.4 2
a,(1700) 1706 380 2




o UNIVERSITY

Reaction of Interest

The reaction of interest is ep—epX—e’pK*K and is shown below.
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The reaction of interest is ep—epX—e’pK*K and is shown below.

Reaction of Interest
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Moments of Angular Distribution ‘
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Moments of Angular Distribution ‘
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The relation between moments can be written in terms of the partial
wave amplitudes T', for example,

Moments of Angular Distribution

HO(00) = H'(00) +2 ||P{2 + |D{P|? + | D{P) 2]
H'(00) = 2 IS¢V |2 + |P{P|? + |D§PP?]

4
H°(10) = H(10) + — Re(PH) piH)*
(10) (10) " (Py ™ Dy™)



CLAS12 at Jefferson Lab

e 10.2 GeV electron beam
e Stationary liquid hydrogen target

® Electron detected in range 2.5-5°

e Hadrons detected in range 5-125°

® Measures energy and time-of-flight
of particles for identification
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Event Selection

An event is a group of particles produced in an electron-proton
interaction.

Event are chosen based on the following criteria:
® One electron, one proton and two kaons

e Time-of-flight difference less than 0.3 ns

® Electron energy less than 5 GeV

e Kaons detected in forward part of CLAS12

® Missing mass of the event near zero



Event Selection
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Baryon Resonances

Baryon Resonance
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Meson Resonance
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Longitudinal Phase Space Plot

The longitudinal momenta are,

2 2 N 2
= — = —d S1n —7T
q 7 S0 (w), q 34 @+ 3

— 1 +
q _,/ qsin | w ],
’ . 3 3

The longitudinal phase space (LPS) polar
coordinates, g and w, and Cartesian

coordinates, X and Y, are,

1
q=(q}+43 +43), w

X = g cos (w),

— tan ™} _\/gch
202 + 1

Y = g sin (w).
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Baryon Resonances

Baryon resonances

LPS Plot for pK'K™ (ep—e'pK'K)
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Meson resonances
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Baryon Resonances
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Fitting Angular Distributions

Intensity function is fitted to angular distributions in each bin using

brufit which employs an MCMC fitting algorithm.
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Extracted Moments

Structures seen in moments with dominant D wave contributions,

however conclusions cannot be drawn yet.

2 i i preliminary @, 4000F . preliminary
¥ 2000f ' o :
o| ; ' 3000p
* of T 2000F
—2000f 1000F
-4000} OF-

~6000f- | Ll . —~1000} L |

1 15 2 25 1 15 2 25

2 € € € 2\/5 . ;N

H0(4~0>:§Z<|D+z|2—4|l)+1!2+6|Do|2 Hy(4.3)= == Ze(Re[D;Z(D;,)]

—4!Dill2+yD:‘2\2>~ —Re[Dil(Diz)*])

H.1.4 0

3000
2000
1000
0
-1000
-2000
-3000
-4000
-5000
-6000

' preliminary

||n-lmvluulnu||u‘Im-{qunu'uu]

H,(4,0)

15 2 25

—

:;_lze(me[z);z(ug )]

+4Re[DS, (D<,)"] +3ID5P)

16



Thank you for listening
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The Quark Model
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Moments of Angular Distribution ‘
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For example: | H'(00) = 2 [|5(()+)|2 +|PSYPR 4 |D(()+)|2]

Moments of Angular Distribution

P
H°(LM) = 77 / 1(Q, ®) d,o(0) cos M,

O

H'(LM) = / 1(Q, ®) d;o(0) cos M cos 2@,

o
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Forward time-of-flight average
timing resolution: 85-155 ps

Parameter Current Resolution
0 nA 0.52
Ap/p (%) 60 nA 0.67
120 nA 0.86
0 nA 3.3
A¢ (mrad) 60 nA 3.8
120 nA 4.4
0 nA 0.66
A6 (mrad) 60 nA 0.85
120 nA 0.85
0 nA 3.5
Av, (mm) 60 nA 4.6
120 nA 5.6
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Event Selection
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Event Selection

MM?* = |P, + B,|* — |Py + P, + Pg+ + Px- |
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Fitting
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Fitting uses a Monte-Carlo e (P) 0 =2 I f (7 p)n (m) + Alp)

M

Markov Chain (MCMC) algorithm: rl\]/loorrr::hcsaaﬁzn Ap) = 2 f(7:p)
e Random steps (Chain Example: MCMC chain for same

property) in parameter space parameter, different data sets

generated only using -

information of previous step :;

(Markov property) to find

global minimum/maximum s e ek
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HO Moments
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HO Moments
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