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Conceptual design of ZICOS detector
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Measured at several conditions of PPO concentration
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5wt.% PPO helps again
the energy resolution
35% — 13%. at 10wt.%
of Zr(iprac),.

13.0%£2.0%
(64%/9.2%)X(3.35MeV/1.03MeV)

=2.7/x0.4% at 3.35MeV
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Pulse Shape Discrimination (DPP-PSD)
ero Length Encoding (DPP-ZLEplus

0.2 or 1 Vpp input dyna
16-bit programmable DC offset adju
Trigger Time stamps

Memory buffer: up to 14.4 MS/ch (28.8 MS/ch @2 GSI/s)
Programmable event size and pre-post trigger adjustment
Analog Sum/Majority and digital over/under threshold flags for
Global Trigger logic

Front panel clock In/Out available for multiboard synchronisation
(direct feed through or PLL based synthesis)

16 programmable LVDS I/Os

Optical Link interface (CAEN proprietary protocol)
VMEG64X compliant interface

A2818(PCI) / A3818 (PCle) Controller available for han
8/32 modules Daisy chained via Optical Lin
Firmware upgradeable via VME/Optical Link
Libraries, Demos (C and LabView) and Software tgoels for Windows and
Linux
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http://www.caen.it/products/dpp-psd/
http://www.caen.it/products/dpp-zleplus/
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number of beta raye/disintegration

T T
(LR 1.2

Energy (Mev)
AR = 5t DA — S B R
Scintillator E{E L—C / FL—
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Anisole /3/&9"1'/./:'7%0)
R T2 &5
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Total PMT: 32

Photo coverage : 60%
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Zr(CH,COCHCOOCH(CHy),), Zr(CH;COCHCOOCH,CH.,),
= Zr(lprac), = Zr(etac),
mw : 663.87 mw : 607.76

Absorption wavelength could be shorten.

HAMEFR FT4RFRAE
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emisson of Absorption peakS Of
anisole Zr(iPrac), and PPO

.. absorption of

Zr(iPrac), found around at 278nm

bsorption of :
b T eme and 310nm, respectively.
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PPO may cover the

emission of Anisole, |
; spite of absorption
350 400 450 ZI’(IPraC)4

wavelength [nm]
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Measured at several conditions of PPO concentration

PPO 0.5 wt.% |
..... T e 5wt.% PPO helps

U e e RO actually recovering the
i 2 scintillation light yield.

48.7x7.1% light yield
to standard cocktall
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was obtained at
10wt.% concentration.

6.0 8.0 10.0
concentration [wt.%]
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33 emitters with Qgz >2 Mev

Transition Qzs (keV) Abundance (%) (**Th = 100)

Wopy 110 ¢y 2013 12
®Ge —'° Se 2040 8
1245, 124 T 2288 6
136 Xo 136 B4 2479 9
130 e 130 X 2533 34
16 Cq 116 Gy 2802 7
826 82 Kr 2995 9
100010 —190 Ry, 3034 10

9%7r —9% Mo 3350 3
“Nd —Y 5m 0
0.5
ABC' ___‘48 T )
o (Ty+ T)/Qpg

unitdrarbitrairar

[T1/20V(O+ _>O+)]-l :GOV(EO’Z) I MOV I 2<mv>2 /me2
T ,~a(MU/AE - B)1/? a: abundance M: target mass

t: measuring time AE: energy resolution B: BG rate

Requirement : Low BG, Large target mass, High E-resolution

BAYEER E7T4RFERKE 201943A16H 24



2087) (3.053 m) y@)
5(+) 0.0 Radiations l['Bq—S)':l

¥ f— decay 10000 %

¥z M18

beta- 5 2.27x10°%
beta- 8 3.09<10%

i beta- 10 6.30<10™"
beta- 11 2.45210"
beta- 12 2.18%10"
beta- 13 4.87<10"
ce-K., gamma 3 4.04-10
gamma 4 6.31<10%
ce-K. gamma 4 2.84x102

Y1z
b b

ce-L, gamma 4 4.87%10
gamma 6 2.26x10
ce-K. gamma 6 1.97=10%
ce-L. gamma 6 3.32¢10%
gamma 7 8.45<10"
208D (stable) | ce-K, gamma 7 1.28x10°%

ce-L, gamma 7 3.51%10

The vertex reconstructed by camma 13 181410

e : ' A amma 15 1.24x10°
scintillation make it within Sk gomma 1S 280.107
fiducial volume due to mis- gamma 19 3.97:10

o gamma 25 9.92x10™!
fitting of gammas.
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Physical constants of Liquid Scintillator

Physical Constants of SGC Liquid Scintillators
Light Output  Wavelength of Maximum Decay

Scintillator % Anthracene? Emission, nm Constant, ns H:C Ratio Loading Element Density Flash Point °C
BC-501A 78 425 32! 1212 087 26

BC-505 80 425 2.5 1.331 0.877 48

BC-509 20 425 31 .0035 F 161 10

BC-517L 39 425 2 2.01 0.86 102

BC-517H 52 425 2 1.89 0.86 81

BC-517P 28 425 2.2 2.05 0.85 115

BC-517S 66 425 2 170 0.87 53

BC-519 60 425 4 173 0.87 63

BC-521 60 425 4 131 Gd (to 1%) 0.89 44

BC-523 65 425 3.7 1.74 Nat. 1°B (5%) 0.916 -8

BC-523A 65 425 3.7 1.67 Enr. "B (5%) 0.916 -8 ’
BC-525 55 425 3.8 156 Gd (to 1%) 0.88 91 /
BC-531 59 425 3.5 163 0.87 93 ’
BC-533 51 425 3 1.96 0.80 65

BC-537 61 425 2.8 0.99 (D:C) *H 0.954 -11
*Anthracene light output = 40-50% of Nal(Tl) ~ * Fast component; mean decay times of first 3 components = 3.16, 32.3 and 270 ns

/A

LY of Nal(Tl) : 4 x 10 photon/MeV LY of BC505 : 1.2 X 104 photon/MeV
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Measured at several conditions of PPO concentration

PPO 0.5 wt.% |
..... T e 5wt.% PPO helps

U e e RO actually recovering the
i 2 scintillation light yield.

48.7x7.1% light yield
to standard cocktall
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was obtained at
10wt.% concentration.

6.0 8.0 10.0
concentration [wt.%]

HAMYEZS F74EFRKRE 2019438 16H 27



® Refractive index of anisole : n=1.518

® Cherenkov angle is determined by
cosO= 1/n'p (Ee>0.7MeV) n’>n

® Assuming 1.65MeV electron, then

3=0.972 and Cherenkov angel 6=47.3

degree are expected.

Number of Cherenkov photon

100 photon/MeV (400nm — 600nm)

9

— = ‘ = 47527 sin? §.photon /cm
c.f. Light yield of Scintillation : ~12000photon/M -//

Cherenkov light = 1~2% of scintillation light
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