RG-K K+ A Monte Carlo Analysis Pass-1 vs. Pass-2 Reconstruction
D.S. Carman — November 21, 2022
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Figure 1: MM (e'K™") spectra from the RG-K K*A Monte Carlo (with background) for
E,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction results
(6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 - 8c.3.2). The
electron is reconstructed in the ECAL and the K in the FD. The right plots also require
a proton in the FD with a cut on the M M?(e’ KTp) distribution to select the ground state
hyperons.
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Figure 2: MM (e'K™") spectra from the RG-K K*tA Monte Carlo (with background) for
E,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction results
(6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 - 8c.3.2). The
electron is reconstructed in the ECAL and the K in the FD. The right plots also require
a proton in the CD with a cut on the M M?(¢’ K p) distribution to select the ground state

hyperons.
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Figure 3: MM (e'K™") spectra from the RG-K K*A Monte Carlo (with background) for
E,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction results
(6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 - 8c.3.2). The
electron is reconstructed in the ECAL and the K in the CD. The right plots also require
a proton in the FD with a cut on the M M?(e’ KTp) distribution to select the ground state

hyperons.
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Figure 4: M (pr~) invariant mass spectra from the RG-K KTA Monte Carlo (with back-
ground) for £,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction
results (6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 - 8c.3.2).
The electron is reconstructed in the ECAL. The different rows are for the different FD/CD
p and 7~ topologies as labeled.
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Figure 5: M (pmr~) invariant mass spectra from the RG-K KTA Monte Carlo (with back-
ground) for £,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction
results (6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 - 8c.3.2).
The electron is reconstructed in the ECAL. The plots show the sort for the p FD, 7= FD
topology with the requirement of a Kt in the FD (left) or CD (right). The plots also include
a cut on the M M?(¢’ K*p) distribution to select the ground state hyperons.
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Figure 6: M (pm~) invariant mass spectra from the RG-K KTA Monte Carlo (with back-
ground) for £,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction
results (6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 - 8c.3.2).
The electron is reconstructed in the ECAL. The plots show the sort for the p CD, 7= CD
topology with the requirement of a Kt in the FD (left) or CD (right). The plots also include
a cut on the M M?(¢’ K*p) distribution to select the ground state hyperons.
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Figure 7: M (pm~) invariant mass spectra from the RG-K KTA Monte Carlo (with back-
ground) for £,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction
results (6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 - 8c.3.2).
The electron is reconstructed in the ECAL. The plots show the sort for the p FD, 7= CD
topology with the requirement of a Kt in the FD (left) or CD (right). The plots also include
a cut on the MM?(¢’ K*p) distribution to select the ground state hyperons.
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Figure 8: M (pmr~) invariant mass spectra from the RG-K KTA Monte Carlo (with back-
ground) for £,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction
results (6.5.6.2) to the pass-2 reconstruction results (pass-2 v1 - 8.3.2; pass-2 v2 8¢.3.2). The
electron is reconstructed in the ECAL. The plots show the sort for the p CD, 7= FD topology
with the requirement of a K" in the FD (left) or CD (right). The plots also include a cut
on the M M?(e’ K *p) distribution to select the ground state hyperons.
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Figure 9: Transverse Kt momentum spectra from the RG-K K+A Monte Carlo (with back-
ground) for £,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction
results (6.5.6.2) to the pass-2 reconstruction results (pass-2 v1 - 8.3.2; pass-2 v2 8¢.3.2). The
electron is reconstructed in the ECAL and the Kt in the CD.
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Figure 10: Transverse p momentum spectra from the RG-K KA Monte Carlo (with back-
ground) for £,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction
results (6.5.6.2) to the pass-2 reconstruction results (pass-2 v1 - 8.3.2; pass-2 v2 8¢.3.2). The
electron is reconstructed in the ECAL and the p in the CD. The plots show the sort for the
m~ CD (left) and 7= FD (right) topologies.
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Figure 11: Transverse 7~ momentum spectra from the RG-K KA Monte Carlo (with back-
ground) for £,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction
results (6.5.6.2) to the pass-2 reconstruction results (pass-2 v1 - 8.3.2; pass-2 v2 8¢.3.2). The
electron is reconstructed in the ECAL and the 7~ in the CD. The plots show the sort for
the p CD (left) and p FD (right) topologies.
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Figure 12: Transverse hadron momentum vs. v, from the RG-K KA Monte Carlo (with
background) for E,=6.535 GeV (outbending torus polarity) comparing the pass-1 recon-
struction results (6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2
8¢c.3.2). The electron is reconstructed in the ECAL and the hadrons K™ (left), p (middle),
and 7~ (right) in the CD.



pass | pass2v] pass2v2

s 50 B fes 50 B wes 50
06 giﬂsn 3%: 0.6 mﬂ 37433 I 06 RS 6.789
- *i - - i
- - - +
0.4 0.4 |- ! 0.4 o
[ » [ [ "
L . L -’_',,.__*-." L -_.H‘M’
0.2 F s 0.2 - - 0.2 r
o .‘N\w"’ = : = "
O i I-I 1 I 1 1 1 I 1 1 O i L1 1 I 1 1 1 I 1 1 O i 1 -I 1 I 1 1 1 I 1 1
0.0 20 40 1.5Gev 0.0 20 40 1.5Cev 0.0 20 40 1.5Gev
ACCptk ACCptk ACCptk
0.06 \ED( '\2021 OO6 g)( 130:; OO6 E( 140210
0.04 | | 0.04 " 0.04
[ [ [ Dc
B } B B |
0.02 P~ # 0.02 i 0.02 P
. N : o : }
- ,'. - .o“ L 'Q‘H
e L 0 R L R B 0 T e
0.0 20 40 1.5Gev 0.0 20 40 1.5Cev 0.0 20 40 1.5Gev
ACCptp ACCptp
08 0.8 F 08 F
0.6 | 0.6 | 0.6 |
N - - $ .
0.4 F " 0.4 0.4 F e
C C + C
- - o +
0.2 = = 0.2 | - 0.2 |- -
O -I L1 1 I—I—-I L1l I L1 O -I L1 1 l-l--l—l 1 I L1l O -I L_1_1 I I—I-I 1 I L1
0.0 10 20 0.5Cev 0.0 10 20 0.5GCev 0.0 10 20 0.5CeVv
ACCptpi ACCptpi ACCptpi

Figure 13: Hadron acceptance vs. transverse hadron momentum from the RG-K KA Monte
Carlo (with background) for E,=6.535 GeV (outbending torus polarity) comparing the pass-
1 reconstruction results (6.5.6.2) to the pass-2 reconstruction results (pass-2 v1 - 8.3.2, pass-2
v2 8¢.3.2). The electron is reconstructed in the ECAL and the hadrons K (top), p (middle),
and 7~ (bottom) in the CD.
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Figure 14: Hadron acceptance vs. z, from the RG-K KA Monte Carlo (with background)

for F,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction results
(6.5.6.2) to the pass-2 reconstruction results (pass-2 v1 - 8.3.2, pass-2 v2 8¢.3.2). The electron

is reconstructed in the ECAL and the hadrons K* (top), p

the CD.
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(bottom) in



pass | pass2v] pass2v2

0‘25 o g)( 120§g O>25 o g)( 13\)280 0.25 o f( 14023
02 F ’ 0.2 F 0.2 B .
0.15 F 0.15 h 015 K
0.1 . 0.1 0.1
0.05 [ - 0.05 0.05
O :I L1 1 I L1 11 I L1 O :I L1 1 I L1 11 I L1 O :I L1 1 I L1 11 I L1
0 10 20 /.5cm 0 10 20 /.5cm 0 10 20 /.5cm
ACCvk ACCvk ACCvk
0.005 L 'E(» ‘\20;; OOO5 L g)( 13\);; 0.005 L E( 140210
0.004 H if{ ' 0.004 | ' 0.004 | '
e - 5
0.003 -t ||i 0.003 P };* 0.003 5
- } - t - Je
0.002 :—"f’,#’ *ﬂ 0.002 EH' ,,«m# ** 0.002 F
C = ) - it
C o A
0.001 “} 0.001 h 0.001 #.,“o*‘»’
F I“ . ﬂﬂm * " ' i
» - - H
o1 | P |'}f obi a1 | *| *ﬂ’g!]!j!ft! oL ] "l’o”.ﬂ': L+
0 20 40 15cm 0 20 40 15cm 0 20 40 15cm
ACCvp ACCvp ACCvp
0.008 0.008 q — 0.008 —
[t e - o - me
- o : A : - :
0.006 =+ { I 0.006 0.006 |
- H - ¢ L
L M Ly [ )
0.004 = ‘» 1 0.004 [=1w, 0.004 |- T
X , N i :
L t L t L
0.002 | *,"’ 0.002 | '*,‘ 0.002 f,
- + ¢ - 94"'“” m.'.“. " | e, a«“"”’“m”
0 -| L1 | [ | .I’ ’+”'i'ﬂ’ﬁ1 0 -| [ | | 1 :.|“ 'I”"I 0 -| L1 I 1 l.'°o‘l-‘¢k.l_.l.
0 20 40 15cm -0 20 40 15cm 0 20 40 15cm
ACCvpi ACCvpi ACCvpi

Figure 15: Hadron acceptance vs. vertex position (y/z2 + y2 + z2) from the RG-K KA
Monte Carlo (with background) for E,=6.535 GeV (outbending torus polarity) comparing
the pass-1 reconstruction results (6.5.6.2) to the pass-2 reconstruction results (pass-2 vl -
8.3.2, pass-2 v2 8c.3.2). The electron is reconstructed in the ECAL and the hadrons K™
(top), p (middle), and 7~ (bottom) in the CD.
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Figure 16: Comparison of reconstructed (left) and generated (right) Kt transverse momen-
tum distributions from the RG-K KA Monte Carlo (with background) for E,=6.535 GeV
(outbending torus polarity) comparing the pass-1 reconstruction results (6.5.6.2) to the pass-
2 reconstruction results (pass-2 v1 - 8.3.2, pass-2 v2 8¢.3.2). The electron is reconstructed

in the ECAL and the K in the CD.
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Figure 17: Comparison of reconstructed (left) and generated (right) p transverse momentum
distributions from the RG-K KA Monte Carlo (with background) for E,=6.535 GeV (out-
bending torus polarity) comparing the pass-1 reconstruction results (6.5.6.2) to the pass-2
reconstruction results (pass-2 v1 - 8.3.2, pass-2 v2 8c.3.2). The electron is reconstructed in
the ECAL and the p in the CD.
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Figure 18: Comparison of reconstructed (left) and generated (right) 7~ transverse momen-
tum distributions from the RG-K KA Monte Carlo (with background) for E,=6.535 GeV
(outbending torus polarity) comparing the pass-1 reconstruction results (6.5.6.2) to the pass-
2 reconstruction results (pass-2 v1 - 8.3.2, pass-2 v2 8¢.3.2). The electron is reconstructed
in the ECAL and the 7~ in the CD.
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Figure 19: Comparison of reconstructed (left) and generated (right) K* z, distributions
from the RG-K KA Monte Carlo (with background) for F,=6.535 GeV (outbending torus
polarity) comparing the pass-1 reconstruction results (6.5.6.2) to the pass-2 reconstruction
results (pass-2 vl - 8.3.2, pass-2 v2 8¢.3.2). The electron is reconstructed in the ECAL and

the KT in the CD.
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Figure 20: Comparison of reconstructed (left) and generated (right) p z, distributions from
the RG-K KA Monte Carlo (with background) for £,=6.535 GeV (outbending torus polar-
ity) comparing the pass-1 reconstruction results (6.5.6.2) to the pass-2 reconstruction results
(pass-2 vl - 8.3.2, pass-2 v2 8¢c.3.2). The electron is reconstructed in the ECAL and the p
in the CD.
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Figure 21: Comparison of reconstructed (left) and generated (right) 7~
from the RG-K KA Monte Carlo (with background) for Fy=6.535 GeV (outbending torus
polarity) comparing the pass-1 reconstruction results (6.5.6.2) to the pass-2 reconstruction
results (pass-2 vl - 8.3.2, pass-2 v2 8¢.3.2). The electron is reconstructed in the ECAL and
the 7~ in the CD.
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Figure 22: Comparison of reconstructed (left) and generated (right) KT vertex position
(/22 + y2 + 22) distributions from the RG-K KA Monte Carlo (with background) for
Ey=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction results
(6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 8c.3.2). The
electron is reconstructed in the ECAL and the K in the CD.
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Figure 23: Comparison of reconstructed (left) and generated (right) p vertex position

(/22 + y2 + 22) distributions from the RG-K KA Monte Carlo (with background) for
Ey=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction results
(6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 8c.3.2). The

electron is reconstructed in the ECAL and the p in the CD.
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Figure 24: Comparison of reconstructed (left) and generated (right) 7~ vertex position
(/22 + y2 + 22) distributions from the RG-K K*TA Monte Carlo (with background) for
Ey=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction results
(6.5.6.2) to the pass-2 reconstruction results (pass-2 vl - 8.3.2, pass-2 v2 8c.3.2). The
electron is reconstructed in the ECAL and the 7~ in the CD.
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Figure 25: Generated transverse hadron momentum distributions for reconstructed K+ (left),
p (middle), and 7~ (right) in the CD from the RG-K K+A Monte Carlo (with background)
for F,=6.535 GeV (outbending torus polarity) comparing the pass-1 reconstruction results
(6.5.6.2) to the pass-2 reconstruction results (pass-2 v1 - 8.3.2, pass-2 v2 8¢.3.2). The electron
is reconstructed in the ECAL.
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Figure 26: Transverse 7~ momentum vs. M (pr~) for 7~ in the CD. from the RG-K KTA
Monte Carlo (with background) for E,=6.535 GeV (outbending torus polarity) comparing
the pass-1 reconstruction results (6.5.6.2) to the pass-2 reconstruction results (pass-2 vl -
8.3.2, pass-2 v2 8¢.3.2). The left column is for the topology with the p in the CD and the
right column is for the topology with the p in the FD. The electron is reconstructed in the

ECAL.
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Figure 27: Transverse hadron momentum difference (p4°" —
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—plrethy for Kt (left), p (middle),

(right) in the CD vs. transverse hadron momentum from the RG-K KA Monte
Carlo (with background) for E,=6.535 GeV (outbending torus polarity) comparing the pass-
1 reconstruction results (6.5.6.2) to the pass-2 reconstruction results (pass-2 v1 - 8.3.2, pass-2
v2 8c.3.2). The electron is reconstructed in the ECAL.



0.4 0.4 — 04
- - S -
0.2 0o F w00 .
- - L -
o o ; ‘,E? 0 g pass
- - R Tl -
C C i C
-0.2 — -0.2 - . —
704 C 1 I 11 1 I 11 1 704 C C 1 I 11 1 I 11 1
1 1.2 1.4 | 1.2 1.4
Apt vs. MM(eKe) Apt vs. IM(p7i7)
0.4 0.4 C
02 B 0.2 F ~
N . b C o pass2v
~0.2 ~0.2 | —
704 C 1 I 11 1 I 11 1 704 C C 1 I 11 1 I 11 1
1 1.2 1.4 | 1.2 1.4
Apt vs. MM(eKc) Apt vs. IM(pr)
0.4 r 0.4 r r
0z 02 b -~ o
0 :— L, 0 :— :— f pass2v?
0z 02 o -
704 C 1 I 11 1 I 11 1 704 C 1 I 11 1 I |--| .l. 704 C 1 I 11 1 I 11 1
1 1.2 1.4 1 1.2 1.4 l 1.2 1.4
Apt vs. MM(eKc) Apt vs. IM(p7t7) Apt vs. IM(pri7)
Figure 28: Transverse hadron momentum difference (p5eco™ — ptreth) for K+ (left), p (middle),

and 7~ (right) in the CD vs. MM (e/K) (left), IM (pcm™), and IM (prg) (right) from the
RG-K K*A Monte Carlo (with background) for £,=6.535 GeV (outbending torus polarity)
comparing the pass-1 reconstruction results (6.5.6.2) to the pass-2 reconstruction results
(pass-2 vl - 8.3.2, pass-2 v2 8¢.3.2). The electron is reconstructed in the ECAL.



genK'YandOnePion Event Generator:

—ep — € KTA, A — prn~ (with proper c7)
— Q% 0.2-5.5GeV, W: 1.55 - 3.3 GeV, z,: -5.5- 0.5 GeV

Analysis:

— EB PID
— chi2pid < 8 (€, hadrons), pmin=100 MeV (CD), ppae=300 MeV
— Bpp: 04-1.1, Bep: 0.2-1.1

pass-1 - 6.5.6.2: No cuts
pass-2 vl - 8.3.2: p"=125 MeV, 2, <30 cm

pass-2 v2 - 8¢.3.2: pr"=250 MeV, 2, <1 cm



