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RXN : KL4

= Kl4
—KO +p> T+ +A
—T17t lifetime ~ 2.6e-8 s
— A\ lifetime ~ 2.6e-10 s
* ->p+ 1 (63.9%)
« ->n+ 10 (35.8%)

= Concentrating mainly on the charged
decay at the moment
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GENERATING STEPS

= Generated histograms/root files (Monitoring Histograms, ReactionFilter, fcal tree,

mcthrown_tree)

— hd_root --nthreads=8 -PPLUGINS=PEVENTRFBUNCH:USE_TAG=KLong -
PVERTEX:USEWEIGHTEDAVERAGE=1 -PPLUGINS=monitoring_hists foo_smeared.hddm

— hd_root --nthreads=8 -PPLUGINS=PEVENTRFBUNCH:USE_TAG=KLong -
PVERTEX:USEWEIGHTEDAVERAGE=1 -PPLUGINS=ReactionFilter -PReaction1=10 14 8 18
foo_smeared.hddm
* Note the default ReactionFilter only produces the charged decay
* Added —PReactionl:Decay=18 7 13 for neutral decay

— hd_root --nthreads=8 -PPLUGINS=PEVENTRFBUNCH:USE_TAG=KLong -
PVERTEX:USEWEIGHTEDAVERAGE=1 -PPLUGINS=fcal_tree foo_smeared.hddm

— hd_root --nthreads=8 -PPLUGINS=PEVENTRFBUNCH:USE_TAG=KLong -
PVERTEX:USEWEIGHTEDAVERAGE=1 -PPLUGINS=mcthrown_tree foo_smeared.hddm
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THROWN VS RECONSTRUCTED . ACCEPTANCE (ENERGY) OLD
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THROWN VS RECONSTRUCTED . ACCEPTANCE (THETA) OLD
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THROWN VS RECONSTRUCTED . ACCEPTANCE (ENERGY) NEwW
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THROWN VS RECONSTRUCTED . ACCEPTANCE (THETA) NEwW
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CCEPTANCE COMPARISON OLD VS NEwW
New ~ 2.5X Old acceptance

Particle Old Acceptance Particle New Acceptance
Proton 0.1097 Proton 0.2731
Pi- 0.1116 Pi- 0.2778
Pi+ 0.0690 Pi+ 0.1713
N char. decay 0.1111 A char. decay 0.2768
Neutron 0.0471 Neutron 0.1077
Pi0 0.0667 Pi0 0.1457
N\ neut. decay 0.0862 N\ neut. decay 0.1895
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OLD vS NEW : THROWN AND RECONSTRUCTED ENERGY
Top(Bottom) row is Thrown(Reconstructed); Old is in blue and New is in red

» The plots below show the normalized thrown and reconstructed energy distributions.
* The majorlty of the difference stems from the increase in low energy KLongs

KL [ Thrown Energy | Pruton [ Thrown Energy | [ Thrown Energy | [[Thrown Eni gﬂ A charged|
- e e o T . . . - Wacaa . T . I c T T ; T am £ T . femmes sma
| [ * [ 2 | e 2488 014 [ o08F * [T
[ | Pl t sape P Sve 1471 F Sber ussm ootk
I ot ooa- |, ] 008 | ) oz 7 F ‘
0.08 B o Lo 0.06F | i
[ it ! of ] ; y
0.08 & 008k 11 r +
1 b o008 |
t Loy Et o
L . .08 o - L i, i 0.061 E }
004 I § 4 004 i E \ 003
1 [ y 0.0 ¥ ] 3 }
[ A r .02 t
i ] 0.02 ‘| = o.02f + . 3 b o0 E tih
+ # F + 002 + E
£ e ‘ g £
6 0 0 1.5
Energy [GeV] Energy [GeV] gy [GeV] nergy [GeV] gy [GeV]
Thrown Energy ](E Thrown Energy Neutron Thrown Energy m Thrown Energy pial Thrown Energy A neutral
.......................................... prr e e
wanam o1 L [P F wan 2 01 aan ook ‘ -
w 1 |l Eol oal ‘ 0.08F {7
I 0.08 i ! [ | 08| 1 E
0.08 : . ][ o081 Iﬂ[ ] r |‘ 0.07F i
Ty I [ r | E ‘ H
| o8l I 1 F Il 008 1 ] n.l)eE f
i} 0.06 | b [ | u 005t
0.04) F 0.04/ 1 .04F
0.0 h 1 u.m_—J[ |\ | | 3 i
n.uz} | i1 e 0.0z~ ‘J[ b 0.02 |_ ] 0.02- 1 ~ o0.025 n
{- h [ t b o r i, (X7 L-H E
L I = SO L | Lo e I [ | T | Lodaatindonad il Bt Lo A I T | RGE
4 6 o 2 4 6 2 ) 0 02040608 1 1.2 14 16 1.8 2 2 4 6 8 12

8 10 12 8 10 12 6 8 10 12 6 18 10
Energy [GeV] Energy [GeV] Energy [GeV] Energy [GeV] Energy [GeV] TON

\ 4 Jefferson Lab 9 M. B. C. Scott UNIVERSITY

WASHINGTON, DC




OLD vS NEW : THROWN AND RECONSTRUCTED ENERGY

= As mentioned in the previous slide, there is a significant difference in the beam
energy distributions between the distributions.

= Below are ratio plots of the detected/thrown old and new beam energy

distributions.
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OLD Vs NEW : RECONSTRUCTED ENERGY
Old is in blue and New is in red
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OLD VS NEW : NORMALIZED RECONSTRUCTED ENERGY
Old is in blue and New is in red
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OLD VS NEW : NORMALIZED RECONSTRUCTED THETA
Old is in blue and New is in red

2
Jefferson Lab

13

Proton onstructe econstructed ¥ | | m | [Reconstructed 8] = [Acharg ed
T e S e AARERARRRRRSARE - 005 T T T T T .
- __ZZ? oot +H g o e f - N tg - -
. ***H*% NS i fﬂ; |
] o.ozsf- }+ ? . . : ﬁrﬂ ooa- *”Tp ﬁ" ]
. _ 09 7 ; Ehw' MSE_ ﬁ*#ﬁ 0.0 :+ Hwﬁ ‘
0.0 5 } u.uzg— ; M** ;
3 Mg
1.2e [1r:d] 0 02 04 06 08 [1r.:d] 02 04 06 08 1 1'2911':«11 0 02 04 06 08 l1r:dl
T w.d. 5 | - Eiutmn‘ 1. tod 9. - m;v Ressmend o] [ = om tructed meu:':.l
TT B TR SRR
it h *I)M H‘W m.ﬁ *Hg |
“ H f * : w W o ]
=/ A QAR e 0¥ AL A I
Al T M s W |
# f N *‘ﬂ“&m_h I— J. | | +.# ‘ﬁ 001? Lo I*ﬂﬁ?ﬂ, | _
o S0 1N e 0204 e berTeaTos s e e ﬁﬁg$§§
UNIVERSITY

M. B. C. Scott



OLD vS NEW : NEUTRAL PION MASS
Old is in blue and New is in red
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A MASS DISTRIBUTIONS AS A FUNCTION OF ENERGY
Top(Bottom) row is charged(neutral) decay
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THROWN-RECONSTRUCTED DISTRIBUTIONS

» The following 2 slides show the energy and theta distributions of thrown —
reconstructed distributions.

* In general, the differences are small, however the neutral particles, neutron and
pi0s, see the greatest differences.
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THROWN-RECONSTRUCTED ENERGY DISTRIBUTIONS
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THROWN-RECONSTRUCTED THETA DISTRIBUTIONS
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MONITORING HISTOGRAMS

» There was no difference seen in the monitoring histograms.
» The next several slides bear this out.

= Note that in a meeting with Sean, on 6/24/2024, he stated that the monitoritng
histograms have not been updated.
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DETECTED KINEMATICS . VERTEX-T
Top(Bottom) row is old(new)

= There was no difference
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histograms
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DETECTED KINEMATICS . VERTEX-T
Top(Bottom) row is old(new)
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DETECTED KINEMATICS . VERTEX-Z
Top(Bottom) row is old(new)
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DETECTED KINEMATICS . VERTEX-Z
Top(Bottom) row is old(new)
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THROWN : MOMENTUM VS. THETA
Top(Bottom) row is old(new)
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RECONSTRUCTED : MOMENTUM VS. THETA
Top(Bottom) row is old(new)
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OLD vs NEW : THROWN ENERGY
Top(Bottom) row is old(new)
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OLD vsS NEW : RECONSTRUCTED ENERGY
Top(Bottom) row is old(new)

Thrown Energy Kf [ Thrown Energy | Neutron [ Thrown Energy | ™ [ Thrown Energy | ° [ Thrown Energy | A neutral
L B B e B e e el 7 e e F T T T T i 120FT T T T T T T T T T e
I b [ 1201 i [ E [
120 }[f}l v 10w 120F \l saoe 1m0 1oqi o 0z 1ol ‘ wioe  1am
100 M ‘ ] 100 }l | 4 [ ‘H[ aof } q
T F 80— | 4 o 1 ]
8o { | ol H 1 [ H’ F m + 1
F J[ 501 ] 60— }l } 4
60— - 60~ | r H T [ ]
H F ‘ I ] o ] a0 1 3
o | ] o LJ[ E “ | J[+ [ | o ]
20 +H+ ] 200 ff . 2 +‘ 7] = T 3
t 8 i E b, o fiyy 1
P P I RPN I i+ Y S I A S I (s T AN P PP TP TR I . N TN T PP N S S N B
0 2 4 6 8 10 12 % 2 4 ] 0 12 2 a 6 8 0 12 02040608 1 1.2 14 1.6 1.8 2 2 4 6 8 0 12
Energy [GeV] Energy [GeV] Energy [GeV] Energy [GeV] Energy [GeV]
Thrown Energy [ Thrown Energy Neutron Thrown Energy b Thrown Energy 70 Thrown Energy A neutral
L e e e mann ] (WL e e e e R ™ Fror e Ee e prerrrr e ™ [rrrrrrrrrrrrrrr e ™
250 P E | won a7 350[ + Wom 2012 [ ‘ Mo 0siz 250k [
l cave 12 2505 * 14 sape o F sape  roas 250f saom oz F Wl 1[ saa e
| 1 T T 1l |
200 . [ ] F F t 1
+ | roT A w _
1 200F h ; 9 s J[‘ 4 2001 ! J{ ] F + | ]
150 ! . 200 E 150 h . S0 il ]
] t ﬂ 1s=>:—+| h( 1 E t 1 ; i
100~ b F 1 ] 100 L 3 o ! ]
r 1 1 1001 1y 3 it F | ]
] | : o ] o ] o 4 :
1 [+ Hﬂ ] F , ] ' .+++‘++ o+ “,
N S TN oo ivvviny My iveniyyy I 1 ey i ) PP T P TN PP 208 PO PP T P | [T T B
8 10 12 0 2 4 3 8 0 12 2 a 6 8 1 12 02040608 1 1214 16 18 2 2 4 6 8 0 12
Energy [GeV] Energy [GeV] Energy [GeV] Energy [GeV] Energy [GeV]
THE GEORGE
— WASHINGTON

Jefferson Lab 28 M. B. C. Scott UNIVERSITY

WASHINGTON, DC




OLD VS. NEW : A ENERGY DISTRIBUTIONS

Top(Bottom) row is old(new)

[ Thrown Energy : Charged Old | KY [ Thrown Energy : Charged New | K/ Thrown Energy : Neutral Old KY [ Thrown Energy : Neutral New | K/
T Ty fres 8333 L B e o e N B 1 T T T T Erries 1227 e B i a0
r | Moan a6 4 e e r [ — 250 J{ [T
sool- - swver v 1000 sutw 1 1201 H‘ saver o 3 H savey 122
H L —,j t 100~ \l T 1 2001 H ; .
aoof- . 800~ pi-d ] . i \l i f
t r K4 sor J[ ] 150[- B 3
aoof f ] 600/ ‘ ] . r 1
F 1 [ + 60 . +|
F F + [ 1000 4
200 3 a0+ J . L ]lﬁ E f i
E r 40 T 5 I il |
F L + [ o
100 — 200 4 ] a L ] s \ 1
r f - T [ T Jr\ [ | +—++
P IS B P PP PN IR P S T P [P YT % YU Y P P SRR A SR I
0 1 8 10 12 0 2 ] 6 8 0 12 0 1 6 8 0 12 0 2 ] 6 8 0 12
Energy [GeV] Energy [GeV] Energy [GeV] Energy [GeV]
| Detected Energy : Charged Old | Ky [ Detected Energy : Charged New | K/ | Detected Energy : Neutral Old | Ky [ Detected Energy : Neutral New | K/
T Ty Bes s338 1000 T T T T T T T T T T el T T T | e 1227 E T T T T a0
r Mean 6 I 1 " e bean s 180 Mean 3990
sook- ; |J[ U 't waver 1 1200 | oo v : H waver 1o
i 11 oo 7 _ | 160}~ |
: i T 100~ }l 1 140F- + ]l 3
400 = . } r ! E +
[ I 600 7 - ok + 1 120f H E
30l 1 . |+ F 100> ‘ ]l 3
F } 60 — F
aoo- 1, s " H 80f- 3
200 f 4 r E Il
| 1 a0 WL- 8 0L + E
L 200 - r | 40— t 1
100f- ] C +++ 20 A ] ; | 4
: . ; o : h = .
ol IS B I P P T T . SOV ol [P RN % VU P ST P I BT L R
0 1 6 8 10 12 0 2 ] 6 8 0 12 0 1 6 8 0 12 0 2 ] 6 8 0 12
Energy [GeV] Energy [GeV] Energy [GeV] Energy [GeV]
Jefferson Lab 29 M. B. C. Scott

THE GEORGE
WASHINGTON
UNIVERSITY

WASHINGTON, DC



MOMENTUM VS. DE/DX CDC
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P10 : THROWN VS RECONSTRUCTED MOMENTUM AND THETA
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MISSING MASS FROM CHARGED AND NEUTRAL A DECAYS

| Charged Decay : Mx | Mx:Charged | | Neutral Decay : Mx | Mx : Neutral
3 [T T Entries 13637 3 T T T T T T T T T T T 1T Entries 4621
5 3001 Mean 1.161 ;=; 80 Mean 1.24
8 : + * StdDev  0.5235 8 E StdDev  0.6685
n i ltld 7 70
250 U1

| | | . E Lt 4
of i HTH+ : o |% H

15('.,E +' ++ g jzé I I "n |
- i : | |

30F

1002 ++ ; glﬂl | + ..H
' ]

20f-{l1 e

[ t u ! + 01' ]
b B i & i
Fl 11 1 L1 1 1 L1 1 1 L1 1 1 |||‘. bl | I_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ||||:
00 0.5 1 1.5 2 2.5 3 00 0.5 1 1.5 2 2.5 3

Mx [GeV] Mx [GeV] e

— WASHINGTON
\'/ Jefferson Lab 32 M. B. C. Scott UNIVERSITY

WASHINGTON, DC




| Charged PID FOM | | Charged PID FOM vs PID |
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