S-25
meeting

b K 5

KYOTO UNIVERSITY
Toshiyuki Gogami
4Aug2014




Contents

* Missing mass resolution study
 ]-PARC/KEK tour (7/29, 7/30)
e CAD drawing of water Cerenkov detector



Flow of Monte Carlo simulation

Geant4 Geant4

Process Analysis

K energy loss K* energy loss

(K-, K*) kinematics Missing mass reconstruction
Momentum resolution
Angular resolution
Vertex resolution



Particle generation
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Fig: Particle distributions in the simulation

K- momentum:
v 1800 MeV/c

K* momentum:

v' Uniform
v 1270- 1470 GeV/c

K* angle:
v’ Spherical uniform
v 0.0-0.26 rad

Assumed =’s binding enerqy:

v' 7_H: 0.0 MeV
v 10_j: 0.0 MeV
v 12_Be: 4.5 MeV



Each term contribution to
the missing mass resolution

Missing mass, M,
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Calculated event by event
- Mean values will be shown in results.



Each term contribution to
the missing mass resolution
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Calculated event by event
- Mean values will be shown in results.



Assumptions

e K- momentum resolution, Ap,/p, = 1.0E-3

e K* momentum resolutions, Ap,/p,
v'S-2S: 5.0E-4
v'SKSPlus: 2.0E-3
v'SKSMinus: 2.7E-3

e Angular resolution, A9 = 2 mrad

Gaussian function
FWHM



Examples (withs-2s,9.3 g/cm?CH, )

VM 1.8 MeV 1 FWH 3.7 el Ez:;-FWHM-z 0 Mev
SZ]MU | TZ]CN — %ﬂM@woM w@mw TION

B_+45 [MeV]

Momentum resolution Momentum resolution Momentum resolution

+ +

Target Target

Energy loss correction



Missing mass resolutions
(bug fixed)

Results (FWHM) [MeV] Remarks
Target [g/cm?] CH, (4.65/9.30)
Reaction p(K K= 7Li(K,K*) =H 108K, K*) O:Li 12¢(K,K*)2Be
P- 1.16 1.62 1.66 1.67
Intrinsic Resolution Pk+ -0.38 -0.57 -0.58 -0.59 Calculations
(S-25) Ok -0.52 -0.18 -0.13 -0.11
Total 1.3 1.73 1.76 1.77 Quadratic sum
Simulation w/o target 1.29 1.73 177 1.78
(S-29)
Simulation w/o target
(SKSPlus) 2 2.9 3 3
Simulation w/ target
w/o correction 2.7/3.7
(S-29)
Simulation w/ target
w/o correction 3.7/4.5
(SKSPlus)
Simulation w/.target dE vs. MM
w/ correction 1.8/1.9 ) .
rough linear correction
(S-29)
Simulation w/ target
E vs. MM
w/ correction 3.1/3.2 dE vs
(SKSPlus)

rough linear correction




Missing mass resolutions
Target thickness

VS.

- - — - w/o correction

w/ correction
SKSMinus
SKSPlus

S-2S

O O dp

“C(K/K)'2Be from CH, target
“SIMULATION

Missing mass resolution (FWHM) [MeV]
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Summary

12C(K', K+)1ZEBE

S-2S + CH, ( 4.65/9.30/13.95 [g/cm?] ) + energy loss correction:
. AM,~2 MeV (FWHM)

SKSMinus + CH, ( 4.65/9.30/13.95 [g/cm?] ) + energy loss correction:
. AM,~4 MeV (FWHM)

The natural width was not taken into account.
dE resolution was not considered.

Effect of the inverse transfer matrix is zero.
Assumed resolutions are the following:

T—=1.0x10"3,
4

K*: %” — 5.0 x 10~% (5-25), 2.7 x 10~3 (SKSMinus),
AG=2.0mrad.




J-PARC tours with I\/I1 students

7/29 @ J-PARC
7/30 @ J-PARC / KEK



http://www-nh.scphys.kyoto-u.ac.jp/%7Egogami/pictH/pict_e05.html

CAD drawing of prototype of
Water Cerenkov detector (1)
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CAD drawing of prototype of
Water Cerenkov detector (2)
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Experimental setup at ELPH



CAD drawing of prototype of
Water Cerenkov detector (3)

\

Memo about text exp.

Experimental setup at ELPH


http://www-nh.scphys.kyoto-u.ac.jp/%7Egogami/s-2s/doc/wctest_elph2014/wctest_elph2014.html

Outlook

OSimulation study with SKS (S-2S) spectrometer
COCAD models



Backup



Missing mass
vs. Energy loss in the target
(9.3 g/cm2 CH, )

Energy Losses

of K and K* [MeV]
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Missing mass

vs. Energy loss in the target
(4.65 g/cm2 CH, )

Energy Losses

of K and K* [MeV]

[Counts / 0.4 MeV]
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_B_: VS. Z

Production point (z) [cm]
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Z Vs. Uy

kp_theta:zBeam {abs(mm+4.5)<10. && km_dE+kp_dE<30.}
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km_dE+kp_dE:zBeam {abs(mm+4.5)<10. && km_dE+kp_dE<30.} CH2 1 0 cm
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-B-vs. dE

km_dE+kp_dE:mm+4.5 {abs(mm+4.5)<10. && km_dE+kp_dE<30.}

CH, 10 cm
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SOV RRAIZKTHRIBDERE S

p:

p_{K-}: 0.64702 * 0.001 * p_{K-}=1.16464 MeV
_1K+}: -0.585224 * 0.0005 * p_{K+} =-0.376266 MeV

theta_{K}:-174.443 * 0.003 =-0.523328 MeV

mt/mh=0.709892

Li7:

p_{K-}:0.901301 * 0.001 * p {K-E =1.62234 MeV
p_{K+}:-0.832483 * 0.0005 ¥ p_{K+}=-0.569078 MeV
theta {K}:-61.0734 * 0.003 =-0.18322 MeV
mt/mh=0.943207

B10:

p_{K-}:0.91983 * 0.001 * p_{K-}=1.65569 MeV
p_{K+}: -0.849297 * 0.0005 * p_{K+}=-0.584822 MeV
theta {K}:-43.6951 * 0.003 =-0.131085 MeV
mt/mh=0.959847

Ci12:

p_iK—}: 0.926545 * 0.001 * p {K—E = 1.66778 MeV
~IK+}: -0.854374 * 0.0005 *p_{K+} = -0.587025 MeV

theta {K}:-36.6518 * 0.003 = -0.109955 MeV

mt/mh=0.965867

hyperdragon3: /home/dragon/POSI2/analysis/root/mmreso_contribution/
Toshi Gogami, 24July2014
After bug fixed in the calculations.



Pedestals for Cerenkov detector

Run number Mean RMS Remarks
1-up 87.49 0536 [Day 1]-—>
37 1-down 70.071 0.3479
2—-up 107.5] 0.9192
2—down 79.04] 0.2805
1-up 9451| 05503] [Day 2]-->
51 1-down 57.58] 0.5871
2-up 96.92| 0.7061
2—down 77.98] 0.5189
1—up 93.56] 0.8893
72 1-down 56.83 2.088|(w/ cut: 0.6511)
2—up 959| 0.7531
2—down 76.92] 0.6785
1-up 93.07| 1.229] (two peaks)
102 1-up 57.65 3.289
2—-up 95.59 1.319
2—down 171 0.9512
1-up 93.61] 0.5185
103 1-down 56.08] 0.4685
2—up 96.07] 09434
2—down 16.77 0.842




Missing mass resolutions
vs. Target thickness

12C(K-K*)2Be from CH, target
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