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M. B. C. Scott

ȿ AND Ɇ

ÁMy primary channel of interest is the ȿ baryon.
ïK0 

L+ p Ÿ +́ + ȿ 

ïȿ Ÿ p + ˊ- 

ÁThe other channel, which is a major background, is the Ɇ0 baryon
ïK0 

L + p Ÿ +́ + Ɇ0

ïɆ0 Ÿ  ȿ + ɔ

ïȿ Ÿ p + ˊ-

ÁBased upon just reconstruction Nȿ / NɆ is about
ï2 for phase space MC

ï6 for MC with cross section input

ï5 Ñ 0.6 from experimental cross sections in R. J. Yamartino et al. in the beam momentum 

range 1.8 ï 5 GeV.
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ȿ AND ʅ0 RESULTS

Current 

(A)

Relative 

Yield (Ɇ0)  

Relative 

Yield (ȿ)  

1350 1.00 1.00

1100 1.44 1.27

900 1.73 1.43

800 1.51 1.50

700 1.53 1.51

3

ÁThis update deals with the affect of current on particle 

reconstruction.

ÁFor each current, 1M events, from a beam energy range of 

0.5 to 4.5 GeV, were generated using the physics-based 

generator.

ÁFive currents were studied: 1350A (the nominal current), 

1100 A, 900A, 800A, and 700A.

ÁTo the right is the table of the relative yield for the various 

currents, with Relative yield = Ncurrent / N1350. 

ÁThe nominal current yield of the ȿ and Ɇ0 is 33698 and 

4003 events, respectively. 

ÁAs a general trend, decreasing the current increases the 

yield.

Áȿ and Ɇ0 used Jana1 and Jana2 respectively.

ÁThe above color scheme 

remains constant through out all 

plots.
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ɽ: P AND Ū

ÁTo the right are plots of the 

momenta and polar angle of 

the final state particles in the 

ȿ decay for 5 different 

currents.

ÁThe lion share of the increase 

in statistics happens at low 

momenta for the p and -́, 

and higher polar angle for the 

p and -́, while the opposite is 

seen in the +́.
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ʅ0: P AND Ū

ÁTo the right are plots of the 

momenta and polar angle 

of the final state particles 

in the Ɇ0 decay for 5 

different currents.

ÁThese results largely 

mirror those seen in the ȿ 

channel, though the -́ and 

ɔ polar angle distributions 

increase symmetrically.
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ɽ AND ʅ FINAL STATE PARTICLE MOMENTA

ÁThe proton and -́ 

distributions look similar, 

albeit the ȿ has a higher 

momentum tail.

ÁThe +́ shows a different 

structure.

ÁThere is a dip round 1 GeV in 

the Ɇôs +́ distribution that is 

absent in the ȿôs +́ 

distribution. 

ÁThis dip and the neighboring 

peak are in the same position 

as the +́ from the ȿ decay. 
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ɽ AND ʅ FINAL STATE PARTICLE Ū

ÁSimilarly to the last slide, 

the Ɇ +́ distribution looks 

like a distorted version of 

the ȿ distribution.

ÁThe hump seen in the ȿ 

distribution after 25o 

seems to be reflected as a 

higher hump in the Ɇ 

distribution. 
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Ɇ: æŪ

ÁTo the right are plots of the 

æɗ distributions for the +́, 
-́, proton, and ɔ as a 

function of current.

ÁThe plots look fine across 

all currents with a general 

decrease in width with 

increasing current.
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Ɇ: æP
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ÁTo the right are plots of the 

dP distributions for the +́, 
-́, proton, and ɔ as a 

function of current.

ÁThes results mirror those 

of the æɗ, with a decrease 

in width with increasing 

current.

ÁThe double peak structure 

in the ɔ distribution is 

being looked into.
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ȿ: æŪ

ÁTo the right are plots of 

the ҟɗ distributions for 

the +́, proton, and the -́ 

as a function of current.

ÁThese results mirror the 

distributions Ɇ ҟɗ 
distributions. 
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ȿ: æP
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ÁTo the right are plots of the 

ҟP distributions for the +́, 

proton, and the -́ as a 

function of current.
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Ū RESOLUTION

ÁTo the right are plots of the æɗ 

distributions final state particles 

for the for Ɇ (top) and the ȿ 

(bottom) as a function of beam 

current.

ÁThe widths were extracted from 

a gaussian fit to the æɗ seen in 

the previous slides. 

ÁWidth seems to be proportional 

to the yield, with ȿ yield 

decreasing as current 

increases and Ɇ yield 

increasing with current until 

900A and then decreasing. 
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P RESOLUTION 
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ÁTo the right are plots of the 

æP distributions final state 

particles for the for Ɇ (top) 

and the ȿ (bottom) as a 

function of beam current.

ÁBoth sets of particles show 

the inverse relationship 

between beam current and 

width, save for the ɔ 

distribution.
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W EFFICIENCY 

ÁThe plot to the right is of the 

efficiency of W for the ȿ (left) and 

the Ɇ (right) distributions as a 

function of current.

ÁThe increase in efficiency mirror the 

increases in statistics.

ÁDecreasing the current yields more 

higher W ȿs, with most of the 

increase coming from dropping 

from 1350 to 1100.

ÁThe ȿ is strongly peaked around W 

~ 1.9 GeV and decreases in current 

increases this peak and the 

immediate neighboring events.
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CURRENT VS ȿ/Ɇ DISCRIMINATION

ÁSelection cuts were developed to separate 

ȿs proper and ȿs coming from Ɇ decays.

Á3 different approaches were studied with the 

particle survival rates plotted to the right

ïBoosted Decision Trees (Top)

ïHandmade (Middle)

ïNeutral Net (Bottom)

ÁThere is not much of a dependence on the 

current.

ÁFull description of the approaches is in the 

back up slides.
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CONCLUSION 

ÁIn summation, the ȿ and Ɇ kinematic distributions were studied as a function of 

magnetic field current.

ÁIn general, the final state particles stemming from the decays show an increase 

in lower momenta and higher polar angle events as the current decreases.

ÁPolar angle resolution has been shown to be inversely proportional to the relative 

yield and momentum resolution increases as current increases.

ÁDiscrimination between the ȿ and ȿs stemming from the decay of the Ɇ has been 

studied three ways: handmade cuts, BDTs, and NNs, and the results do not 

show any significant current decencies.
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ȿ: P VS. W

ÁTo the right are plots of 

momentum vs W for the 

ȿ, +́, -́, and p as 

function of current.

ÁThe current decreases 

from left to right.

ÁThere are not significant 

differences between the 

different currents.
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ȿ: Ū VS. W

ÁTo the right are plots of ɗ vs 

W for the ȿ, +́, -́, and p 

as function of current.

ÁThe current decreases from 

left to right.

ÁThere are not significant 

differences between the 

different currents.
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Ɇ: P VS. W

ÁTo the right are plots of 

momentum vs W for the 

ȿ, +́, -́, and p as 

function of current.

ÁThe current decreases 

from left to right.

ÁThere are not significant 

differences between the 

different currents.
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Ɇ: Ū VS. W

ÁTo the right are plots of ɗ vs 

W for the ȿ, +́, -́, and p 

as function of current.

ÁThe current decreases from 

left to right.

ÁThere are not significant 

differences between the 

different currents.
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ȿ: ҟP VS. W
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ȿ: ҟŪ VS. W
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LAM æW V W
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