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THE CLAS12 SPECTROMETER
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THE “VERY STRANGE” 
EXPERIMENT
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44 𝛯 states predicted…
Isgur & Capstick (1986)
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Now 1981

Only 6 states 
“established” according 
to the PDG!

Not much progress in the 
last three decades …
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Why look into 𝛯 cascade 
baryons?

1. Theoretical controversies about 
certain states (i.e., 1620)

2. The hyperon puzzle?
3. Spin-parity information of new & 

missing states
4. Bridging light (ultra-relativistic) 

quarks with heavy 
(non-relativistic)
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e- p → e’- 𝛯*- K+ K+

Consider the following reaction:

𝛬K-

p𝜋-

We can plot the missing mass of  
K+ K+ e’- to observe the cascade 
baryons. 

Ground state 
cascade
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Covers angular 
range 5°<θ<35°.
Higher Q2 values 
but higher 
precision.

Covers angular range 2.5°<θ<4.5°, 
Quasi-real photoproduction at low Q2. 

Precision not as high as FD.

FORWARD DETECTOR

FORWARD TAGGER
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Looking at MM(K+ K+ e’-) for Fall 2018 pass 2 data from Jefferson Lab:

FORWARD DETECTOR FORWARD TAGGER

PRELIMINARY
PRELIMINARY

𝜩(1320)

𝜩(1530)
𝜩(1530)𝜩(1320)
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Due to higher precision, initially choosing all particles in the FD.

𝜩(1320) 𝜩(1530)
PRELIMINARY
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● Fall 2018 data.
● All particles in the Forward Detector → better resolution. 
● Background: kaon production, and Kaon/pion misidentification             background 

subtraction 

|p| vs 𝛥𝛽 

Pion Crossings

Kaons PRELIMINARY
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We can have:

𝜩*→𝛬K 𝜩*→𝜩𝜋

Relative branchings from SU(3)→ both decays into octet of baryons and octet of mesons → 
Clebshes and momentum dependence (quark states)
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Background
 Removal

Sideband Subtraction

S Weights

Mixed Event Technique

PROS CONS

Straightforward Risk of Over/Under-
subtraction

Q Weights

Difficulty handling  
distributions with 
signal peaks close 

together

Multi-dimensional
identifiers with 

sophisticated weights

Not appropriate for 
low statistics; 

computationally 
expensive

Straightforward to 
compute weights; 

generalised version 
of sideband

Can handle 
distributions with 
signal peaks close 

together

Can give incorrect 
results when there is 

large signal to 
background

Initial data exploration

Possible choice

Best choice
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Looking at :

𝛬
𝜩(1320)

PRELIMINARY PRELIMINARY

(Possible sigma contamination)
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MM(K+ K+ K- e’-) MM(K+ K+ 𝜋- e’-)

Sideband subtracted plots of MM(K+ K+ e’-) using:

PRELIMINARY
PRELIMINARY

? ?
Covering the full 
range of 𝛯* masses

Covering the full 
range of 𝛯* masses
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Looking at angular coverage of K- 
and 𝜋-:

TOWARDS SPIN-PARITY…
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θ𝜋/K → L → Quantum numbers
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BEFORE SIDEBAND 
SUBTRACTION

AFTER SIDEBAND 
SUBTRACTION

K- Channel
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𝜋- Channel
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BEFORE SIDEBAND 
SUBTRACTION

AFTER SIDEBAND 
SUBTRACTION
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● Promising new results

● ~4 times more statistics to come

● Quantum numbers and decay branchings over the large part of the 𝜩 spectrum

● Probing cascade internal structure?

● Stay tuned!
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THANKS FOR 
LISTENING!


