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E949 detector and photon veto system
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Newly installed detector subsystem (1)
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(A) Barrel Veto Liner (BVL)
(1)2.5 radiation length
(2)covering 45 degree
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(B) Beam line PV
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Newly installed
detector subsystems (2)
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Newly installed detector subsystem (3)
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An 1dea — How to veto photon(s)

4 Veto algorithm N
subsystem veto time Tottset [NS] - Twin [NS] Egy [MeV]
window BV 050 450 0.20
BL 0.75 2.00 0.00
N _/ EC 0.25 2.25 3.80
_ . RD -0.75 1.50 3.80
Point. (1) =
(2) Charged track
Kinematics a ™
(3) veto
Photon activity  clustering

N (see next) Y,
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How to control backgrounds (kp2)

[ Optimization. 1
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Kp2 rejection

E949/E787 Photon
Veto Power (*)

E787 (“98) E949
Online rejection
7250+ 2550 6550+1025
Offline rejection
~50 17/5.7+x7.4
Total rejection
(0.47+£0.2)x10° (1.15+0.23) x10°

(*) : Kp2 rejection factor

Note : Both rejection scores are at the
same acceptance points (80%).
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E949 acceptance and rejection

—
=
~1
1
0
g

Acceptance vs
Rejection Curve.

—
=
(=)

Total Rejection Factor

10 °-

i

0304 05 04,07 0809




PV Related Physics
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(1) w detector

7° — vy : light photino
[Sov. J. Nucl. Phys 47, 296 (1988)]
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7° — v analysis
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(1) kp2 identification
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7" — " —e" decay chain

K+—> 7Z'+

E,p, R

(2) photon veto
Acceptance

(3) Background subtraction

tight



Single photon inefficiency study
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(1) Detector hole
(2) Photonuclear interaction, giant delta resonance probe
(3) Photon veto ( z°rejection) cross check



Summary

(1) Solid angle 41T hermetic veto
Extra activity

/
(2)
background control  rejection,
acceptance

[ (3) 80 % acceptance 10° photon

{ Q) 7" >w sensitivity.
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oY
o
|

7Z'+ Energy and & 199597 data
Range

) 1998 data

R {cm)

40
38 [

36 [

34 [

32 F

30 [

28
-1 1 1 | L1 1 1 | I . | | | A e | | e [FSRRRY Y | I I |
20 100 110 120 130 140 150

E (MeV)
E787 :Phys. Rev. Lett. 88, 041803 (2002)




	Photon Detection in the E949 Detector
	Outline
	E949 detector and photon veto system
	Newly installed detector subsystem (1)
	Newly installed detector subsystems (2)
	Newly installed detector subsystem (3)
	An idea – How to veto photon(s)
	How to control backgrounds (kp2)
	Kp2 rejection
	E949 acceptance and rejection
	PV Related Physics
	analysis
	Single photon inefficiency study
	Summary
	Appendix

