The study on the mechanism of
- reading out scintillator by fiber.

Purpose

‘To find an efficient way to collect light.

(The photon veto counter is very important in KAMI
experiment.)

Once we understand fundamental mechanism,
we can use 1t In many cases.
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Transtormation of light in this experiment.
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Zgroove 422mm
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Three main effects

« The fast drop down of angular coverage of real fiber
« The total reflection at the face of scintillator.
 with light loss at every reflection.



The total reflection effect
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Zgroove 25mm
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The effects by a groove

» Lightis diffused at the wall of groove having the ratio as its
angular coverage.

 As a hindrance for light emitted at just behind groove.



S00

“800

200

100

. Aﬂam}aﬁ on

: gkt s aaL difhesed

r a #‘ X/ndf 2207. ] 54
i o a qrovve e | P1 0.9529

- | P2 8692.
- u,'l 01\1{‘_,_“ o P _ 0.4000£-0]

B forwand, a~d 4= 25 mm

- e costy 40 dadiuord

or ap Mu»jk -

- flo- gaps of 4reevd
: | t | i J 1 | | | | i | | | l | | | | | | ! 1.l [ | { | l | 1 I 1 i | L1 | }
0 10 20 30 40 50 60 . 70 80

Distomce from fiber (mm)




How many segments shall we divide the scintillator ?
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Four main mechanism for the reading out by fiber.

. The solid angle of the real fiber.
2. Total reflection at the face of scintillator (with

light loss at every reflection).
3. Light 1s diffused at the wall of a groove.
4. Hindering at the shadow of a groove.



The etfect of covering with aluminized Mylar
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Both sides of edges are covered with aluminized Mylar.



Light increase by covering the edge with
~aluminized Mylar
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The effect ratio becomes 1.4 ~1.5 at > 4mm from the fiber.
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 The aluminized Mylar at the edge makes the shape symmetric.
» The shape is symmetric at inner segments without Al/Mylar.
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Conclusion

e The uniformity of light output is determined by 4
contribution. |

e The light output o< M (1/2) ' :n = #fiber - 1

e Retlecting the light at the edge of scintillator by aluminized
Mylar is effective (1.4~1.5)

Next steps

* Will determine the moﬁmﬁosm depend on the given threshold of
energy of coming particles into various scintillators measuring
the amount of collected light for MIP.

« Will try to find an efficient way to collect light for KAMI.



