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1. Overview
2. £949 Gain Monitoring System

— explanation of the system

— expected performance
(especially in the light source part)

3. Summary
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1. Overview

Purpose

Main purpose of the system is
to monitor the gain of

¢ Range Stack (RS) counter
e Barrel Veto (BV)
o Barrel Veto Liner (BVL) ¢ new in £949

Range Stack | | Barrel Veto | | Barrel Veto Liner

g iy
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Especially, ...
I15 is the most important component in E787/E949

e Energy (and range) measurements
e Rejection of K3 (7" = p* — e* chain)
U

Amazing that there was no monitor system on RS.
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o momitornge and calibration is quite important
to explore more precise region.

(for ex., to get more reduction against backgrounds.)

T. Nomura, Department of Physics, Kyoto Univ. 3



K Decay WS, February 14-16, 2001

In 17757, the RS gain calibration was done
by |}Hinﬁ(ff:;ﬂ H,,-_; data
(special run / standard mixed data).

f

It could not follow short term variations, due to
e counting rate in a spill
e temperature in day-night
J

Need a new tool for understanding performance of
the RS

4
Monitoring system based on LED 4 optical fibers,

(It can also help to detect problems rapidly.)
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2. E949 Gain Monitoring System

High quality LED / driver

(Japan)
+
Fiber network

(Russia (IHEP))

Blue LED Fiber / Bundle

= B=
:DDU_L_ 3
RS PMT
monitor PMT
e 8 subsystems for RS

(4 sector groups in up- and downstream)
e 2 for BV (up- and downstream)
s 2 for BVL (up- and downstream)

T. Nomura, Department of Physics, Kyoto Univ.



Control PMT x 12
{Reference PMT)

Control minibundle tip

Control minibundle
(3 meters)

CONTROL PMT BOX
(temperature controlled)

Bundle tip

LED holders x 12

=~ |1 meters RS & BV PMTs

Bundies of fibers

LED HOUSING BOX 13 yyndles x 6 minibundies x 25 fibers
(temperature controlled)
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Light source part

e Blue LED ... NSPB320BS (Nichia)
Peak wavelength = 460 nm
Directivity (26, 7a) = 45°

e Driven by capacitor-discharge pulser

LED light
viewed by
RS PMT
(10 ns/div)
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LED-Bundle tip
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Light intensity monitor

¢ 12 1-1/8” PMTs (Hamamatsu H3171-03MOD)
with RI source (YAIO) on their window.

e put in 2nd temperature-controlled box.
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Light distribution part
(optical fibers made of PMMA)

175 FIBERS BUNDLE LAYOUT

TOTAL BUNDLE LENGTH 11 METERS

23 fikors —=

25 fibers.

15 (ibers

25 fibers

25 fibers

INDIVIDUAL,
25 FIBERS BUNDLES X 6 FIBERS 25X 6
8.5 - 10 meters =5 t——

Eska Premier GK-20
(Mitsubishi Rayon Co. Ltd.)

I METERS 25 fibers

i

Core diameter 500 pma
N.A. 0.51
Attenuation |0.14 dB/meter (typ.)
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Expected performance

We have measured the light intengity dependence
on various parameters, for example, ...

LED | Temperature | +0.1%/°C

Dri Temperature | —0.4%/°C
supplied Ve | +0.08%/mV

Assuming +0.3°C and +1 mV
(those were demonstrated with actual system),
expected short-term stability is < 0.2%

T. Nomura, Department of Physics, Kyoto Univ. 11
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3. Summary

e We built a new gain monitoring system
for RS, BV and BVL,
based on blue LED 4+ fiber network.

e [ts stability is expected to be quite good.
< .27 in the light source part

Schedule
e All fibers have been strung.

e All light source parts will be installed
by the end of Feb.

e Cosmic test and calibration in March.

¢ Combined with K, Ko data,
detailed study on RS gain (and resolution)
will be performed.
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