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Event generation

« Generated K beam using momentum distribution provided by I. Larin

s Assume K beam originates from 40 cm-long Be target 16m upstream

from LH2 target (inside GlueX detector)
¢« pK, cross section model

@ Developed parametrization of fits to do/dQ data for low W
» Power law fall-off for higher W (o =Ap ™)

¢ A" cross section model

@ Based on "A Study of the reactions KObar p->Lambda pi+ and KObar p->Sigma0
pi+ from 1GeV/c to 12GeV/c", Robert J. Yamartino, Jr., SLAC-177 report Sep.
1974, PhD disser. May 1974

¢ K*=° cross section model

@ Parametrization of functions from "K + N -> K + Xi reaction and S=-1 hyperon
resonances”, B. C. Jackson, et al arXiv:1503.00845v1 [nucl-th] 3 Mar 2015.
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Parametrization of pK  cross section 2

¢ W<2.17 GeV:

s Expansion in Legendre polynomials:
@ do/dQ =f (W)P (cos 0)+f (W)P (cos 8)+f (W)P (cos 6)
o f, 1,1 from fits to data (next slide)

¢ W>2.17 GeV:
s Total cross section: ¢,_ = ApK-z-l

@ p.= K momentum in lab
K L

» Forward angle:  do/dt = Bp e8!

~5.24 15.40°
e

» Backward angle: do/du’=Cp,_ U =u-u_

@ A,B,C = scale factors matching low W parametrization at W=2.17 GeV

Ref: Brandenburg, et al., Phys.Rev.D9.7(1974)
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Fit to existing K p— K p data
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start counter

The GlueX detector

CDC
o Central Drift Chamber FDC
118.1
12649 - \ Forward Drift Chambers

Solenoid

| [ 1

BCAL

inner radius: 65 cm outer radius: 90 cm

Barrel Calorimeter
390cm long

342 cm -

48 cm

560 cm
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30-cm target
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__________________
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Reconstruction of pK events 6
¢ Generated 100,000 events
o Allowed GEANT to decay K,

¢ Require detection of recoil proton — primary “vertex”
« K. momentum reconstructed from time-of-flight between proton time

at “vertex” and time at Be target
¢ Particle identification: dE/dx in drift chambers, time-of-flight

Reconstructed K, momentum Missing mass off proton
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Particle identification /

¢ We can do better if we also reconstruct K. —n"n", at the expense of
statistics...

!

dEdx vs p/M, proton cands. pK, events tiortight-tuertex VS P fOr proton
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¢ Each track fitted using several mass hypotheses: {p,K*,n"} for +, {K',n’} for -
¢ Measure dE/dx, compute At at vertex for each hypothesis — convert to probability
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Requirin TC+TC_ BR(K -7 7)=69.20+0.05%

T+I- Mass pks_PipPimMass = W pre W
- 500 — Entries 12098 % 350 — Entries 12998
5 L o [ Mean 2.028
= C Mean 0.4975 5 C RMS 0.404
S 400 — RMS 0.04128 < 300 —
FRa ¥2 I/ ndf 104.1/84 | £ [
g L po 356.7+7.5 B 250 —
200 p1 0.4979+ 0.0001 -
- p2 0.007174 £ 0.000185 200 —
- p3 85.24 + 6.02 -
200 pa 0.4971+ 0.0004 150
L pb 0.02314 + 0.00086 -
- 100 —
100 |— -
L 50—
{]_IH-LL.A._A.I..._LJ..-L._L il O O AR PN N OO SR I I P TR {]:III. TR A N T R R R A A tnlesle demal o] wdeetnibo L1
0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 1 1.5 2 2.5 3 3.5 4 4.5 5
M{x'a') [GeV) M{pm+a-} [GeV)
- Transvers-e momen!um: Py vs px 1800 MiSSing mass Squafed
-
2 O°F — 1600 8 [
¥ 06 g L
_E = - —11400 e 8001 —
< 04 - g F
= . —1200 g8 T
02 i B
- —1000 600/—
o B
- —1800 -
0.2 = 400 —
Y= —600 B
06— 400 200—
-0.8 f— i 200 - L
Co. ISPV AR R P Poprar | | | |
_11 L |‘0|IB| ! I.{)l,ﬁI ! |.0|,4| ! |.0|,2. L1 é L |0I|2| ! |0,|4| ! I{),lﬁl 1 |0I|B| L ) o R).‘]J 508 006 004 002 - 0 002[ ! 504' . IO.OBI : b.ﬂsl : 10.1
p (p+n'+n’) [GeVic] MM [GeV?)

&A K studies with the GlueX detector Jefferson Lab



o(W(measured)-W(thrown)) [GeV]

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

W resolution

3.5

W(thrown) [GéV]

Invariant mass technique
K_momentum (time-of-flight) technique

&K

KL studies with the GlueX detector

4effergon Lab



Kinematic fit for pK channel 10

Confidence level for kinematic fit

M+~ Mass
_ pks_PipPimMass_kf
- Entri 7278
% 400 ;— CL>O 1 MI;;I:S 0.497
S o RMS 0.01151
i F %2/ ndf 53.08 / 49
= o0 pO 288.6+ 13.5
= p1 0.4974  0.0001
250 p2 0.004935 = 0.000232
- p3 116 £14.0
200 | pd 0.4969 + 0.0003
= p3 0.01196 = 0.00052
150 —
100 acceptance x efficiency
- 016 —
Al :— E CL>O- l
= 1 I 11 L I |_= 1 11 1 1 1 nI'l-u lomle | I bl | I 11 1 I {I-14 __
%.4 042 044 048 048 0.5 0.52 0.54 0.58 0.58 0.6 -
Min ) [Gev] o1z —
¢ Required energy and momentum .k “
conservation oos [
006 [— |
3 M |
002 f—
Average acceptancexefficiency = 7% o o e
1 1 I15I 11 I2I 1 IIE-EII 1 Ial 1 II3-5II 1 I4I 11 I4-5I 1 II.5
W M{pr+x-) [GeV]

@‘ &A K_studies with the GlueX detector Jefferson Lab



Reconstruction of AT" events H

¢ Generated 100,000 events
@ Allowed GEANT to decay A

¢ Require detection of recoil t* — primary “vertex”
¢ K. momentum reconstructed from time-of-flight between r* time at

“vertex” and time at Be target

Reconstructed K, momentum Missing mass off pi+
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Reg Uiring I !TC - BR(A—p7x)=63.9+0.5%
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W resolution 13
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Kinematic fit for AT™ channel 14

Confidence level for kinematic fit

pn- mass o
- : lampi_PPimMass ki
i.E CL>0.1 110
g_ E RMS 0.007687 107
o200 %2 ndf 66.96 / 67 F
2 anbE p0 166.7 + 8.4 C
g - p1 1.115 £ 0.000 r
180 — p2 0.002896 + 0.000192 [
a0 - p3 42.37 £ 7.05 10—
E pd 1.115 £+ 0.000 E Ll e e e e
120 E_ p5 0.008658 + 0.000547 0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 CL1
& é— acceptance x efficiency
80— 0.08[—
“0E- \\_‘ - CL>0.1
20 0.07 —
o = I‘I.IIIIIEI I I1[|l|4I I I‘I.I!IF)‘I I I1.[|lli3I 1.1 = I1.‘||2I I 1.14I Ir|"1.1|5I I I‘l.1|i3I I I1.|.'13I I I‘I.'IZZ E
Mip ) [GeV] 0.06 =
¢ Required energy and momentum  cos:
conservation 004 - | { }
0.03 | } | |
=
0.012— { lm } M
Average acceptancexefficiency = 2% oE
1 "1.|5' - '2|""2.|5' n :ls "'3.|5' - 'i""4.|5' 5
W M(pr+n-) [GeV]

@‘ &A K_studies with the GlueX detector Jefferson Lab



Reconstruction of K*E' events 15

¢ Generated 100,000 events
@ Allowed GEANT to decay =’

¢ Require detection of recoil K" — primary “vertex”
¢ K momentum reconstructed from time-of-flight using K" time at

“vertex” and time at Be target

Reconstructed K | momentum missing mass off K+
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¢ Look for decay particles...
=’ decays to An’ almost 100% of the time...
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Reconstruction of Z° invariant mass '’

=" mass
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W resolution I8
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Kinematic fit for K*Z° channel 19

Confidence level for kinematic fit
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More kinematic fit results 20

Acceptancexefficiency for W reconstruction
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Summarz

¢ Simulations were performed using a GEANT-based Monte Carlo for
+ +P:‘0
KLp—>pKS, An', and K™=
@ W resolution for time-of-flight technique rises with W
@ W resolution using invariant mass technique better for high W

o Kinematic fitting looks promising
@ Additional constraints on n'n” mass for K  channel and pn”mass for ©*A channel will help

improve W resolution for invariant mass technique

.Jeffek‘gon Lab
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Kinematic distributions for pK 23
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Kinematic distributions for A" 24

proton 6 vs p n-0vsp
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Kinematic distributions for K*=’

25

proton 6 vs p n-0vsp
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