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KL4 RXN AND GENERATING STEPS

»KI4: KO +poT+A
—N\N— p + 11 (63.9%) ; Current priority
—N\N—n+ 10 (35.8%)

= Backgrounds : (Primary) K% +p — " + 29 | (Secondary) K°, + p — K* + =9

» Generated histograms/root files (Monitoring Histograms, ReactionFilter,

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

— hd_root --nthreads=8 -PPLUGINS=PEVENTRFBUNCH:USE_TAG=KLong -
PVERTEX:USEWEIGHTEDAVERAGE=1 -PPLUGINS=mcthrown_tree foo_smeared.hddm
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/ZERO MASS
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= About a third of events
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MISIDENTIFICATION RATES

[ Proton MisID Rates : P Proton 7 MisID Rates : P P [_Proton MisID Rates : R Proton * MisID Rates : R o
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» For the purposes of the following | [ T [
studies, | am using identification .. I I W I
as the reconstructed vector 1w e S

; 0.0430983 4 | 3 0.0348118

0.00841942 I T
closest to the true vector. = R s S TR
. [Prolon MisiD Rates :P.M=0 | [Proton ’ﬁsluﬂ:lu:P‘Mﬂ)‘ T [ Prolon MisiD Rates :R,M>0_ | _ [Proton ’W’.".'?‘F.‘i"".'i’.ﬁt'ﬂ?.q,.‘ T
= Momentum and position were I S f g el I I B o
£ 08 . = o8- . nnl——q-“-im—" ] o

used as variables.
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= Using momentum most of the R I I
events have a good match. - T SV

7

. Using position, ~20% have a bad a2 S T e B e T 4 1618 2
match. Atv“'oze,’rec = |pt7“ue - prec|
The M > 0 cut on all thrown
particles decreases this rate. Atp’r,ap < Atp,mr — Good match
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MiSID : MOMENTA COMPONENTS

Proton MisID Rates : Px, M > 0 Proton _j = MisID Rates : Px, M>0 | n* 4| _Proton MisID Rates : X, M > 0 Proton _j ' MisID Rates : X, M>0 | n*
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» For the x and y components,
the misID rate is about 50%. S S S S S S S
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= However the misID rate for
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MiSID : RESOLUTION

e e s - [ron g s
= |_ooking at the resolution, it . 2

becomes clear that the pi+ and R T RS

proton have poor resolution for I

events that are misiDed using A o C
position. milRRaRnank]D .

= The lambda mass distributions are ..
slightly modified.

= The bottom row with mass fits are G2 = == i + 7 H ‘
in the backup slides. o . - ‘1 I
—In short the position misidentified - = NEREE] v M

events have a slightly larger e N I I
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MisSID : ENERGY DEPENDENCE

= NO strong energy
dependence seen.

Proton MisiD Rates : P vs Thr. Beam Energy, M >0 Proton [ Proton WisiD Rates : P vs Rec. Beam Energy. M =0 | Proton [ Proton MisiD Rates : & vs Thr. Beam Energy, M2 0 | Proton [ Proton MisiD Rates : R vs Rec. Beam Energy, M0 | Proton
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MiSID : MASS DISTRIBUTIONS

= Below are plots of the lambda mass distribution as a function of cuts.

» The last plot shows the mass distribution with all misidentified protons swapped
with pi+s.

M, :All,M>0 Arn* M, : n* MisID : R, Pass, M > 0 ‘ AT M, : n* MisID : R, Fail, M> 0 L Ar* | M, : Pass + Corrected * MisID : R, Pass, M > 0 Ax*
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MiSID : COMBINATIONS

= The plot shows the different [ MisiD: P, M>0 | ID_| [MsD:RM-0] — 1D
possible cases 3 1r088g73e- B 3 T -
—A: Good Proton, Good pi+ ., B N . S——
—B : Good Proton, Bad pi+ i ] : ]
—C : Bad Proton, Good pi+ “r ] T ]
—D : Bad Proton, Bad pi+ I ] oal ;

» The position variables again ol | e ol ]
have higher mislD rates than ; ; F s T oo |
the momentum. 0 Preyetnaa o

» Also there are a significant
fraction of events with a Bad
proton and a Good pi+.
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| <0,P> VS Py 102<t<1.0GeV? | ApVSP,

aP : MASS CUT DEPENDENCE & ob iﬁ# ]
= Plots to the right show the ool 1 | Do B E
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ENERGY DEPOSIT
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MiSID : TRANSVERSE VARIABLES

[ Proton MisiD Rates : Pt_ Proton = WisID Rates : Pt b [ Proton MisiD Rates : Rt _ Proton [ MisID Rates : R _ ™
» The transverse momenta i R e NI i I JS S -
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. . o8- 4 o8- - (s ] (S .
results on the previous slide : |
0.4 04} 04 ] 0.4
D.Z; | .2; - 0.2 % 0.2 -
L 0.00268511 “l' 0.01059 ] ool oI
nnnnn == Cormeio ncamect 10 Coma 10 e 02040608 1 1214 1618 2
[ Prolon MisiD Rates :PLM>0 | _[Proton [ =" misiD Rales : PL, W >0 T [ Proton MisiD Rates : RLM=0 | [Proton ’Tigl‘!}‘ﬂgl‘ltragl:'ﬂt‘,‘lﬁ‘?rllpq T
§oom i e i I S -
P i B B SN ey o
5 5 | 5 187 5
RS B * o8- . * o 1 = o .
o8- 4 n.s:— - (S — (S .
o.-ai DAZ 04 0.4
0z B zg . 02t 0174813 — 02 .
| assaseos o 1 bl rervevein e
nnnnn carect Cormeio eanea 1o Coma 10 e 02040608 1 1214 1618 2
THE GEORGE
/7 WASHINGTON

Jefferson Lab 13 M. B. C. Scott UNIVERSITY

WASHINGTON, DC

!




MiSID : MOMENTA COMPONENTS

Proton MisID Rates : Px T

P Proton [ b mm T —— Proton [ =wepmmessk] T ]
= For the x and y components, the | f f i
misID rate is about 50%. Y S S S — R S — ]

= However the misID rate forthe Z | , | | |
position Of the pion iS ~93%. Pretn:LMileHMes.Py ﬁ::‘ MIsIDHales.Py\ :.,;: ,,,,, ; Praton MisiD Rates : Y | T l::Jin-'lllslnlilles.\' :{ x‘:ﬁ
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MiSID : FITTED LAMBDA MASS DISTRIBUTIONS
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LAMBDA Z RESOLUTIONS
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SIGMA Z RESOLUTIONS
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MisID FOM

5 3 «* True FOM, M > 0, Correct ID P Proton True FOM, M > 0, Incorrect ID P n* True FOM, M > 0, Incorrect ID P +
r - - - ® —
O S rong .E.IBDG_ *+ Fries e £ 3000 + Eoies 20478 £ T ¢ Eat 3
F e r [P £ e
S 1600~ i 8 i 8 18 8 18
m [ [P P
£ 4 T 2500~ -
dependence o ; ] ' ' :
L t ] F ] 14 14
12001 Ry E 2000 + 4
£ E + ] 1.2 1. 4
1000~ # ] r ]
£ ] 15001 v 4 T 1 1 e
800 + 9 F ] E
£ + ] F ] 0.8 0.8 4
600~ N E 1000~ + ] 0.6 0. =
C Yoo, 3 t L 4
400 ! - F . 1 045 04 3
£ S ] 500 .
2001 7 F q 0.2 0. 1 4
[FTTT ES PV FPP FERY PIRY FITY PRy D;u|\u|\nJ-"uhl\lhl\lJ|\|J|\|J|\|Ju| FESEE FRVEY FRUEE FRVH| WP FREPY R FRTRL PR P, FERPITEUTL FURPL FRURL FFOTT | FETIT ' A FTP PR Pty
%o 505 0 15 20 28 0 35 ‘a0 S0-5 0 5 10 15 20 25 35 40 B0 s 05 1015 20 25 30 35 a0 %o s 05 1015 20 25 30 35 40
M [] *eom H FOM[-] FOM[-]
| Proton True FOM, M > 0, Correct ID R [ a* True FOM, M > 0, Correct ID R [ Proton True FOM, M > 0, Incorrect ID R | =* True FOM, M > 0, Incorrect ID R
T T T T BB T T MMM Mt T
£ o0 £ so00r- - £
3 1400 t 3 2 oot \f 2 so-
o r 5] r Q 300 *. 3§ so-
1200 } 2500 F + [ I
1nun: 0.+ : 250’_ ] 40} | B
L E 2000 N J £ [
} [ £ +
: : ' 2 e , |
800 + = F F 30— { 4
r 1500 n - [ +H [
E + E 150 t t e I
600 " - F £ [
n r F 200 | 3
F 1000 . E 100 1 - [ *
400~ ! - F E 4ot [
E gt L . . E *H. L +
F i - J F 10 1 }
2000 o E 5001 4 Mt . n }
F + +
Gl b bbbl e L) \ [FPTPY FPUPY FYRY . FYVY FYRYS FUNTY CAVL IAPPL AP IYPTY
5 0 5 10 15 20 25 30 35 40 %50 15 20 25 30 35 40 5 0 10 15 20 25 30 35 40 %505 10 15 20 25 30 35 40
FOM[] FOM[] FOM[-] FOM[]
THE GEORGE
/7 WASHINGTON

Jefferson Lab 18 M. B. C. Scott UNIVERSITY

WASHINGTON, DC




MiIsSID : CHANNELS

= No real differences in misID ™™ ™ =0 & e e g
rates across all channels : : i
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MisID : CHI?
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MISID : MOMENTA DISTRIBUTIONS
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DVANCED MisID

= Expanding the notion of
identification to be that the
distance between the true and
recon. vector must be the
smallest distance between the
3 possible distances shows
that no particles are a “perfect”

id match.
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LAMBDA MASS WITH AND WITHOUT MASS CUTS
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