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2.Introduction <y

RAON | )

@ High Energy LAMPS (LAMPS-H)
@ Neutron Detector Array (NDA)

JKPS, Vol. 65, No. 7, pp 1010 ~ 1019 (2014)"

[aJRAON B ECR-IS
8 10keV/u, 12ppA
RFQ(500keV/u,9.5ppA

SCL1(18.5 MeV/u, 9.5ppA)

SCL2(200 MeV/u, 8.3puA for U*7°)
(600 MeV, 660pA for p)

g SCL3
l (Post Acc.)

. .1 .
RAON Facility Design High Energy Exp. Hall

ISOL
Facility

Low Energy
Exp. Hall

[b] NDA T
Beam =) E
Veto =) lis1

Four stations with each station
consisting of 20 horizontal and 20
vertical bars packed together.

BC-408 plastic scintillator with
each end attached to a PMT using
a light guide.

Each detector has a dimension of
0.1x0.1x2m?

Veto is placed in front of S1. The

IF Separator|  information from veto is used to

remove charged particles from

neutrons in the offline analysis.
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< 3.Data Collection

e

Experimental Setup
= 7 1] i Station 3

Station 2

Veto was placed horizontally in front of S1.

60 cm-gap between stations and distance
from target to detectors was 15 m.

Flash ADC [c] used for signal processing.

. PADCIOOINs
N TXE
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& 4.Data Analysis Ty
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3t Pulse Shape Analysis Routines — Program Flowchart

Input parameters Reflection
l Normalization l
Raw pulse l Superposition
l Output
Baseline subtraction l Pulse area

Typical waveform  |®

l

Position dependence of Attenuation from
pulse shape integrated ADC

Delta computation |<¢=
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4.Data Analysis

Waveform From Cosmic Data For 1 m-Long Detector

[a] Total waveform [b] Averaged, normalized typical waveform
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Thousands of raw pulses were processed and superimposed to obtain:

© Total waveform in [a].

® The total waveform was processed and an averaged, normalized, typical waveform [b] was
obtained.
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4.Data Analysis O
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Del Wave 0 0:

Del Wave 0 0 Del Wave 0 1 . .
| 015 |_ | 015 | is the difference between the
0.1f 0.1f pulse at 0 position and the
0.05} 0.05f reference pulse at 90 cm.
of 0F—
-0.05 ;,_ .................... .................................... = -0.05 ; De|_Wave_0_9
—015— """""""""" """""""""""""""""""""" = —0‘|E iS the reference pUlse.
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4.Data Analysis

Attenuation Length, A _For 2 m-Long Prototypes

O Attenuation length, A is understood as the distance (cm) in the material where the intensity
of the beam has dropped to 1/e, or about 63% of the particles have been stopped.

1 This is the Beer-Lambert’s law:

P(x)= Pe

Where;

® P(x) is the number of incident radiation.

© P, is the number of photons reaching the PMT (ADC value)

©® x is the path length of the scintillating material.

® A is the attenuation length and depends on the material and energy.

O The integrated ADC method was applied in understanding the attenuation length, A of
the current 2 m-long prototypes.
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4.Data Analysis

Integrated ADC From Cosmic Muons For 2 m — Long Prototypes

MIP_IntegratedADC_0_0 MIP_IntegratedADC_0_1
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4.Data Analysis U

2/ ndf . i
Graph Lo Sesr/13 | Comparison of A to
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X
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5.Summary & Prospect

Summary

Waveform changes by position as pulse traverses the scintillating material from the
interaction point to the photomultiplier tubes.

Attenuation length for 2 m-long prototypes computed using the integrated ADC method is
335 cmand is of the order of the detector’s length.

Prototypes are suitable for ToF experiment since radiation can be stopped within the active
volume.

3¢ Determine the attenuation length from the pulse height method by utilizing a user defined
function to fit the pulse height MPV data points and compare the two methods.

36 Study reflection further as reflected pulses distort the amplitude of the pulse thereby
affecting actual pulse characteristics.
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6.BACKUP1

]Normallzed Waveform_0_0 |
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Rise Time (t.) and Fall time (t,)

signal.

height.

0 Rise time is time required for a signal to rise from 10% to 100% of the height of the

O Fall time is the time needed for the signal to fall from 90% to 10% of the maximum
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6.BACKUP?

Pulse Height From Cosmic Muons
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< 6.BACKUP3 <J

Graph x2 / ndf 38.1/6
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Exponential fit function with A = 1/slope = 1/0.0003831 = 261 cm = attenuation length
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