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S AND E

AMy primary channel of interest is the s baryon.
T KO +pY "*+s
isVp + °
A The other channel, which is a major background, is the F° baryon
T KO +pY "+ +FO
iFY s o
isYp =
ABased upon just reconstruction Ng / Ngis about
I 2 for phase space MC
I 6 for MC with cross section input

i 5NO0.6 from experimental cross sections in R. J. Yamartino et al. in the beam momentum
range 1.81 5 GeV.
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S AND 1% RESULTS

reconstruction.

generator.

4003 events, respectively.

yield.

A This update deals with the affect of current on particle

A For each current, 1M events, from a beam energy range of
0.5to 4.5 GeV, were generated using the physics-based

A Five currents were studied: 1350A (the nominal current),
1100 A, 900A, 800A, and 700A.

A To the right is the table of the relative yield for the various
currents, with Relative yield = Nrent / N1350-

A The nominal current yield of the s and £ is 33698 and

A As a general trend, decreasing the current increases the

A s and 0 used Janal and Jana2 respectively.

J fﬁe’-rgon Lab

—

Current Relative Relative
(A) Yield (E°) MEILEES)

1350

900
800
700

A The above color scheme

1.00
1.44
1.73
1.51
1.53

1.00
1.27
1.43
1.50
1.51

remains constant through out all

plots.
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To the right are plots of the S - | R -
momenta and polar angle of = R 1 L E R T
the final state particles in the o ”;:““**:i{;;‘;* oy o )
s decay for 5 different o | ”’ - [ SRR
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0: P AND U

A To the right are plots of the "™ SR—

momenta and polar angle ¢« '

oo 1t Bl 700

T
111

00— bl

S

of the final state particles = * T T [ R I
. ol 4 ] g 300— b 300 +& ":
in the E° decay for 5 - A

different currents. gL e NS

R o i e T R T a R TR T TR T i (R AT E
A These results largely 0 | O p | B | B |ﬂ
mirror those seeninthes §» A TN R AT
channel, though the * “and - * = - gt | i
o polar angle distributions " A5, = T T
increase symmetrically. x .-*' N‘:ﬁz:.;,,.:f T q e CE I T
R S o N )
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[ AND] HNALSTATEPARTICLIMOMENTA
[P]

r Tc'l- LRSS B IR IR UL
1000~ t o aqu # T e
. i g N oo £ 700 1
The proton and * - s 5

distributions look similar, oo it 1 E b
i H [ ! 1 a0 T4
albeitthes has a hi . ] : |

a0 7 3000 t
momentum tail. N R
A The ~ * shows a different I8t ] DDE P e
5 1 15 2 25 3 Pals(;ev“]l 0.5 1 1.5 2
structure. Pl I
A There is adip round 1 GeV in .o sf [
the EO S * distribution that is S o P IREES 7
a b S en t I 'rT t h e : 12002 25001 :m {»’ 4 2500 + :’: 3
distribution. o . E I
A This dip and the neighboring = . ™, [ Y ;
peak are in the same position /.0 e ¥ e i

. i ]
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asthe " *fromthes decay. Pleen Ploen
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[ AND] HNALSTATEPARTICLE
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t=1
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Counts

ASimilarly to the last slide, ¢ | .l 1} " D i
the £~ *distribution looks = +HH er b “"E lﬁ s
like a distorted version of ™ %"y L (I - SR
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A To the right are plots of the ..

00

af distributions for the " *, =

" -, proton, and 2 as a
function of current.
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E o

A To the right are plots of the .. = o
dP distributions for the ~ *, i~ ks T ETTES
" -, proton, and 2 as a y

function of current. .
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A Thes results mirror those
of the aal, with a decrease
in width with increasing
current.
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S: &)
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S: aP

e s TN .
ATo the right are plots of the WERENE RINENCEED
kPdistributions for the ™ *, SRE

proton, and the " - as a
function of current.
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U RESOLUTION

To the right are plots of the &l "t R ,  EE = ———

027

distributions final state particles ".. | h + + _ + P 1 1
for the for E (top) and the s } :

(bottom) as a function of beam ™+ T ! + - + {0 :
current. =y I [ - + b |
The widths were extracted from _T"TTRRSE | FTemERR | reemmmr e
a gaussian fit to the aaf seen in e [+ + [ e
the previous slides. i { + e
A Width seems to be proportional - + ] + + T ¢
to the yield, with s yield e IOR AN M S N
decreasing as current e e g g
increases and E yield
increasing with current until
900Asand then decreasing. ———
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P RESOLUTION

A To the right are plots of the
ad® distributions final state
particles for the for E (top)
and the s (bottom) as a
function of beam current.

A Both sets of particles show
the inverse relationship
between beam current and
width, save for the 2
distribution.
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EFFICIENCY

A The plot to the right is of the [Wefficiency | [WEfficency|
efficiency of W for the s (left) and "¢ o WET ¢ =
the E (right) distributions as a < 01z | iﬁ; | - I i o
function of current. ot ( e wﬂ? S— - 1 | =

A The increase in efficiency mirror the .- it f My, iﬁﬁg ] 0'045 ++H+
increases in statistics. voel Wﬁ_: _J'**++++ N xS M ++++

A Decreasing the current yields more f +"7++++;_ | **H*“f} 3 o0z +++ir+ *}ﬁ&%
higher W s s, with most of the FT T ., Y +**++++ii§+,¥+
increase coming from dropping i E e d Vot
from 1350 to 1100. T R R S v e T T | c:";;u 18 2 22 24 21:3*;? -
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The s is strongly peaked around W

~ 1.9 GeV and decreases in current

increases this peak and the
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A Survival Rate vs. Current: OIdBDT | r

I Survival Rate vs. Current: New BDT _
e S e v e

CURRENT VS S/ DISCRIMINATION

Selection cuts were developed to separate e T .
s s proper and s s coming from E decays. s il o ki

Beam Current [A] Beam Curren it [A]
Ve A Surviva I Ral t c l 0Id STD | . I Survival Rate vs. Current: Old STD | . :
. e - = d T o ARA AR

3 different approaches were studied with the | RO

particle survival rates plotted to the right
i Boosted Decision Trees (Top) * ol ? ol

i Handmade (Middle) e
I Neutral Net (Bottom) P E

4 0 700 800 900 1000 110[! 12[]0 1300 1400 0 700 BDU BD[I IOUU 1100 1200 13(][I 14UD

There is not much of a dependence on the i s o | [ o

= oif

current. T, '
A Full description of the approaches is in the [
back up slides. [
a i . 1:0RGE
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CONCLUSION

In summation, the s and E kinematic distributions were studied as a function of
magnetic field current.

Ve

In general, the final state particles stemming from the decays show an increase
in lower momenta and higher polar angle events as the current decreases.

Ve

Polar angle resolution has been shown to be inversely proportional to the relative
yield and momentum resolution increases as current increases.

Discrimination between the s and ss stemming from the decay of the E has been
studied three ways: handmade cuts, BDTs, and NNs, and the results do not
show any significant current decencies.

Ve
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s: Pvs. W

ATo the right are plots of
momentum vs W for the
s, * “,andpas
function of current.

AThe current decreases
from left to right.

AThere are not significant
differences between the
different currents.
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s:Uvs. W

ATo the right are plots of d vs
W forthes, " * "~ -,andp
as function of current.

AThe current decreases from
left to right.

AThere are not significant
differences between the
different currents.
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E: Pvs. W

A To the right are plots of
momentum vs W for the
s, * “,andpas
function of current.

AThe current decreases
from left to right.

AThere are not significant
differences between the
different currents.
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Z: Uvs. W

ATo the right are plots of d vs

W forthes, " * "~ -,andp

as function of current.

AThe current decreases from

left to right.

AThere are not significant
differences between the
different currents.
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S: kU vs. W
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