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Scheme of the experimental setup
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Description of experimental setup




Degrees of freedom

 Two sources

e Source position

o Strip shapes

» Strip covering

* Photomultiplier type

* Photomultiplier gain



Radioactive sources
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Radioactive sources
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Source position

Determination of
source position along
strip is equal to
0.1mm




Square
Small rod
Triangle

Big rod
Hexagonal
Rectangular

Strip shapes




Tyvek
Aluminium
Mylar
Mirrors
Paint

Strip covering




Photomultiplier type

Type Rise time Transit time
[ns] [ns]

R4998 0.7 10

R5320 0.7 10

R9800 1.0 11

Type Transit time  Spectral
spread response
(FWHM) [ns] range [nm]

R4998 0.16 300-650

R5320 0.16 160-650

R9800 0.27 300-650




Photomultiplier Gain
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Photomultiplier callibration



Photomultiplier callibration

PM

Scintillator

Shield with
one hole

Gamma quantum



Experimental setup

Radioactive
"source

Right PM

Scintillating strip

Disk with 0.6 mm hole

» Source is placed on
scintillator

» Signals from left PM
are aquired only
when another signal
appears on right PM



Single photoelectron signals
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Number of events

Single photoelectron spectrum
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v2 / ndf 240.7 / 117
p0 3737 + 56.2
p1 -0.001474 + 0.000128
p2 0.00991+ 0.00009
p3 77.69 + 2.21
p4 0.3334 + 0.0048
p5 0.1708 + 0.0050
p6 4.619 + 0.923
p7 0.4045 + 0.0609
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Photomultiplier Gain
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Estimation of light reaching
photocathode

 Scintillator produces 10
photons / keV deposited

* Mean value of compton
spectrum is equal to ~200 keV

» Refraction index of scintillator is  gyy=
about 1.5 8000"

* Brewster angle is equal to 33.69° 4000

e S0 ~63% of photons remain B
inside scintillator

Brewster angle
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Experimental campaigns



Experimental campaigns

Scintillating strip

Right PM

Lead Signal
collimator cables

Radioactive
Source -

Signhal cable

Reference A~ I

detector

Three types:

1. Shape measurements
2. Covering measurements
3. Precise scans



Covering measurements

scintillator covered with different materials

radioactive source placed in collimator and moved along
scintillator strip in constant intervals

Distance from 28.5cm to 0.6cm (along strip) with 9mm steps
Each position with ~6.5 kev

Tyvek chosen as covering




Results from covering

measurements
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Shape measurements

« different transverse shapes of
scintillators tested

 radioactive source placed in
collimator and moved along
D E scintillator strip in constant intervals

« five positions along strip were

i i measured
PM 1 M2
T P « each position with ~6.5 kev
A C B

data is still being analysed

preliminary results will be presented

—gl————— -
9 mm
19 mm 14 mm 16 mm i
! v
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Counts

Preliminary results from shape
measurements
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Precise scan campaings

 Scintillator strip scanned

with smaller interval with
each campaign Scintillating strip
Left PM

e Leads to many

. Radioactive
|mprovements Of Source ———--H
experimental setup

. =
« Data will be used for ,,[IW
Reference

reconstruction algorithm detector
and simulations

Right PM

Lead Signal
collimator cables




Most recent precise
scan campaign

27_08_2013_Stripll_328_6_ area C3_ Al o

 rectangular 30cm EJ230 o 2L

strip was scanned with 3mm § | RMS  12.56
Intervals 02501

* 10k signals from both PMs 4
on each were gathered i
150

oo:

—

data recently collected only
preliminary results will be B
presented 2
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Light velocity for different scintillator shapes



Dependence of scintilator shape
on light velocities
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Aquired signals
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Counts

Time difference distributions

AP = 157 ¢
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Mean value vs position

N
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Mean time difference [ns]
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9 mm

Shape

Small rod

Big rod

Triangle

Square

Hex

Rectangular

19 mm

15 mm

Light velocity

Velocity
[cm/ns]
9.12 £ 0.04
9.46 £ 0.04
10.89 £ 0.05
11.20 £ 0.05

11.57 £ 0.06

13.88 £ 0.04

—

14 mm

Dimensions
[cm X cm X cm]

1 cm dia x 50 cm lenght
1.6 cm dia x 50 cm lenght
1.7 cm side x 50 cm lenght
1.4 cm side x 50 cm lenght

0.9 cm side x 50 cm lenght

0.5cmx1.9cm x 30 cm

16 mm I




Counts

Preliminary results from shape
measurements
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Preliminary results from Strip Scan



Preliminary results from Strip Scan

* Two R5320 PMs

were used |
Scintillating strip .
« Scan of 30cm strip = Lo

with 3mm interval e |l sone
* 10k signals/per [l [ s |
g ign
position from both Reference <7

sides collected



Amplitude [mV]

Sum of area spectrum
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Position [cm]

Charge vs position spectra
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Threshold and fraction
discriminators
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 Constant threshold

e discriminator (left
picture) suffers from
: walk effect

e Constant fraction
discriminator does
not cut smaller

signals
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Future plans

_; Scintillating strip .
Left PM Right PM _[== * Two strips
a e, || Measurements
» Barrel assembling
reference < Signal cable ﬂl

detector



Two strips measurement

» Signals from four
PMs aquired on the

ﬁ Scintillating strip @_ SCO p e
e L e igna * Experimental data for
ey B L e B reconstruction group

» Gaining experience
neccesary for barrel
assembling



Barrel assembling







Summary

* Preliminary results of area comparison for
different shapes indicate that hex shape
should be the best choice

* Yet light velocities for different shapes indicate
that small rod shape is the best choice

* Time resolution equal to ~160ps was obtained
with single threshold discrimination

» Estimated energy resolution is ~10% or better



Thank you for your attention
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