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Fig. 1. Background spectra of Gator at Soudan (black), of Gator at Gran Sasso

Fig. 8. Picture of the new passive shield structure of Gator, installed at Gran 5 I::I.'E"li::l and of a h-l-gh P'-I.fi‘t-}' EE'Il'l'lEJ'.I-I.LlL'lTI detector at Gran Saszso ECIE"E"T.IiI.'LE f&rl:lllt_'r'
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Neutron Tiux [n/cmZ/s/iMev]
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Figure 5: Existing Measurements and Simulation of External Neutron Flux.
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(1) RAXBHBFIEHLTEHE: ~¢ 50mmx100cm

(2) MR ZIEEIER, TRk (BIEIAED , FROVIEFB/LEW.

(3) BZIFEBREE AL 5cm-7.5cm2Z N, AEIEBERAMES T
REETT KRR . DA FEER R BEAE0.025ev ~16MeV 2 [A] H)~F-1H i
M. BARKEREEEMCNPRIBERIEEHE.

HTUEHERBUUKREERE], BATEFEFHe IE T EUE TR F S

LND-25384, R#E: 563cps/nv

fltivh:

£E R 5256251077 neutron/cm?/sili & F3HelE LU R 41 4~5 counts/day



Founded 1964

Rm 711-712 yugman Plaza Yuquan Rd_Shijingshan Dst_Beijing 100049

LND, INC.

Drezi = o ML facturer: of Nuclear Radiation Detectors

E-mail:sales@wahenvida.com Web siterwww.wahenvida.com
Tel:826-010-88258670 Fax:86-010-382Z53190

25384 Cylindrical He3 Neutron Detector

GENERAL SPECIFICATIONS

Gas pressure (torr) 2280 _ 030397M Pa:3atm
Cathode material Stainless Steel
Maximum length (inch/mm) 35 28/896.1
Effective length {(inch/mm) 32 00/812.7
Maximum diameter (inch/mm) 2.0/308
Effective diameter (inch/mim) 1.96/49 78
Connector HMN
Effective volume (cm?®) 1581
Operating temperature range “C -50 to +100 |
; —— % ACT LGTH — % -

EIECTRICAL SPECIFICATIONS HN' CONNECTOR
Eecommended operating voltage (volts) 1000 \ }
Operating voltage range (volts) 200 -1130 C?L“\‘
Maximum plateau slope ( %6 / 100 volts ) 3 M rz;%
Maximum resolution (%o fwhm) 6 ?._ <§5
Tube capacitance (pf) 8.5 }
Weight (grams) 665 PURE et 1339

8482
THERMAIL NEUTRON SENSITIVITY %
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Neutron Detector MC Simulation(MCNP)
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Relative Efficience /%
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The mesytec MRS2000 is a preamplifier, shaper, window discriminator with amplitude- and
TTL output. It is designed for neutron detector tubes and monitor counters. Due to the

square shaper, the amplitude resolution is significantly enhanced compared to standard
amplifiers.

Types available:

Type 1: (very fast counting)
for detectors with fast signal risetime (t < 0.8us), max countrate: 150kHz
typical detectors: fast counting devices, monitors.

Type 2: (standard)
for detectors with signal risetime (t < 2.5us), max countrate: 50kHz
typical detectors: standard 1 inch diameter tubes.

Type 5: (highest gamma suppression)
for detectors with slow signal risetime (t < 7us), max countrate: 20kHz
typical detectors: 2 inch diameter tubes.
e b R typical applications: very high amplitude resolution and gamma suppression.

Tl ek ﬂ ik

S e A \ >
“’“E'_ﬁ () (@) Type 3: was developed for special tubes with very slow
-"-"; signal risetime, max Countrate: 10kHz

el faras
29—
1S = e

In this case, it depends on the expected count rates:
below 10 kHz, the type 3 seems to be an optimum, above

3/19/2010 ‘ one should chose the type 2.




@%%ﬁﬂ%%%

R [T AR WA LT PR

SHANGHAL HOUDE RUBBERLPLASTIO MATERIALS OO LTﬂ

A RTIME | MRS5S | ATEE | AHESHE .k.i.T"ﬂE'ﬁ AR

i ER%

i SR HRS TREZMUHMWPE . G

s TREZLHAEH

HErTFREZREN . i AR W . i:?TIﬁ'\. B }E_ﬂ:iﬁ'._l'l_ﬁf-ﬂ . '
S TR RS (UHMWPE) &, A HLEMREE. e, B e m g
HEFTRRZARN BT A TSN, TEENGSE. A%, BAR  Shanghai Houde RubberdPlasti
HEG TERZMAE. & mhA. BUEE. GG, U, miReCH. Bi5: 021-50808566

* BHTAHT S, NKRERAS W 021-50800060
HEsTRRZAES P B PR

HEdTRRZHRTH

ERNIEIEGERN

ETH®

7 5] B UHKMWPE RCDZ{Ulra High Molecular Weigh: Polyethylens Rods and Line Type Products)

P 85T R ZHBUHMN-PER . 8

HE =T IR O RS AE 25- 3071://\)? 100 7T, %R
0.94-1.04 g/cm?.

IR E . $159mm, BEJE75mm, ] FIEAH L T2 .

R 2R KT Rl X R 6 2995
—




e
RN O AETEIN

B . |
o SR K FORTEC 572 AMP + Phillip 7164 ADC +

‘ Winner CC32 DAQ, it FCAMACH] 2 =43kl A2 4¢

o FEGEILIHL FSEE S TR HHORTEC 572 AMP (NIM)  +
218 1% R

SINPUSBZig : ~15F8

3/19/2010 TP BV IIT 9T S S5 YAt 21



UL ESAE

g\

G TN

A

252 U ANVIE . I
Cfi@EE/};EI. Ejuﬁ \
22lanm-Beji: ? )

D-D, D-THI F-Ji: ?

iy EHERR T S PRI B E

3/19/2010 b

Bt 12

16 % 7 B RE i

A

&
A
PR
i i
£
.é‘Li.E.J_lsll:: 1|=
EiMeV)
i
[CirE LaER 3 A
{a) * Am—De (b)Y Ea—Ee
{3 Po—Be fdy=ey

o2 4 & &

1o 12
E(MeW»

iy




MCNP & GEANT4 Monte Carlo 8, 201046 A 2 |/
(1) BRI B3 e A AR 8 B A g
(2) 3HefE VI 52, AUl E, mik, ZEZRETIE.
RISk Ao TANZH %%, 20104E10 H 2 B
(1) B8R T

(2) G EG SRR 228 IR

PREVRZIRE: KA 252CE, 21Am-BeH FIRZE, 2010412 H Z 8
(1) kA, 25MeVAIl4MeV HisEd 1

(2) 252Cf, 241Am-Be '
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Muon-induced backgrounds in the CUORICING experiment

R

Scintillator  Length Width Thickness Number

Lahel {cm) (cmm) {cm) of PMTs=
Al 100 a0 b 1
Al 100 a0 b 1
El 120 &0 1o 2
E? 120 &0 1o 2
1 oG 42.5 3.2 1
2 nh i 3.2 1
I 200 a0 3 1
Dz 200 a0 3 1
D3 200 a0 3 1
R 200 a0 3 1

Table 1: Dimensicns of the plastic scintillabors wsed
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dE/dx =~ 1.953MeV.cm?/g

HA NSRE R 2 R o =1.023g/cm3, R~} A10cm (KD X 5em (
PE) X 100cm (75 FEE - A55cm, B4k gk im 22 i K~ 5em,
P EaCTh &, Rl SR R 1) B )2 dx A 5.115g/cm?2,  [A It
Rem ik N dE 4 9.9896MeV, 3 5 T IR U e i e | (40K
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Radiation Detected Scintillator
= 100 ke X-rays BC-404
100 keV to 5 MeV 50408
gamma rays
) BC-400 |
=5 MeV gamma rays 8C.416 Density ..o 1.032 g/ce
Refractive Index . 1.58
Fast neutrons BC-408 Coefficient of Linear
) U = | 0= 5 D Expansion ... 7.8 x 107, below 67°C
BC-400 Atomic Ratio, H/C ... . ~1.1
Alphas, betas BC-404 Light Output Temperature
Dependence ................... At +60°C = 95% of that at +20°C; indepen-
Charged particles, BC-408 dent of temperature from -60°C to +20°C
COSMIC rays, muons, BC-412 L WVapor Pressure May be used 1n a vacuum
protons, etc. BC-416 ‘ ‘ ‘
Properties BC-400 BC-404 BC-408 BC-412 BC-416
Light Output, %6 Anthracens 65 G638 &4 &0 38
Rise Time, ns 0.9 B o9 1.0 —_—
Decay Time, ns z.4 1.8 .1 33 4.0
Pulse Width, FWHML, ns 2.7 22 ~2 5 2 53
Laight Attenuation Length. cim® 160 140 210 210 210
Wavelength of Max. Emission, mm 423 408 425 434 434
No. of H Atoms per cm?®, (x102) 523 521 523 523 5.2
No. of C Atoms per cm?®, (x10%) 4. 74 4. .74 4.74 4 .74 4.73
Ratio H:C Atoms 1.103 1.100 1.104 1.104 1.110
MNo. of Electrons per cm?®. {(x10%) 337 3.37 337 337 337
Principal uses/applications general fast TOF counters, large large area
purpose counting large area area eCOIoIY 8

\




Emissio ctra
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Plastic Scintillators

Eljen : . -
Technology Commercial Equivalent Description
NE 5t. Gobain

E.J-200 . Best overall general properties

ﬁb Pilot F BCA08 | Gamma coefficient .pdf
E.J-204 ME-104 BC-404 Good gen” 1. properties, use with greean WLS

@ NE-110 BC412 Good gen” 1. properties, high attenuation length
EJL.208E MIA BCA16  |Good overall general properties

73— A
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ELJEN TECHNOLOGY Tel: (915) 235-4276 or (888) 800-8771
PO Box 870, 300 Crane Street Fax: (915) 235-0701
Sweetwater TX 79556 USA Website: www.eljentechnology.com
Physical and Scintillation Constants:
Light Output, % Anthracene ... ... ... 60
Scintillation Efficiency, photons/1 MeV e ... 9200
Wavelength of Max. Emission, nm ... 435
RiseTime, ns ... ... . ... ... 10
Decay Time, NS 3.3
Fulse Width, FWHM, ns . 42
No. of H Atoms per cm X 102 o 5AT
No. of C Atoms percm®, x 10% ... 4869
No. of Electrons percm®, x 102 .. 3.33
Density, glec: 1023
Polymer Base: ............. Polyvinyltoluene Light Output vs. Temperature:
Refractive Index: ..........1.58 At +60°C, L.O. = 95% of that at +20°C
Vapor Pressure: ........... Is vacuum-compatible No change from +20°C to -60°C
Coefficient of Linear
EXpansion: .................. 7.8 x 10” below +67°C
_ ‘ . EJ-208 EMISSION SPECTRUM
This plastic scintillator embodies the formula dating from the early 19705 for achieving long optical 0.8 N
attenuation length. Itis intended specifically for use in large sizes where timing is of secondary u 06 N
importance and uniformity of light collection is paramount. Typical measurements of 4 meter optical E ' / \
attenuation length are achieved in strips of cast sheet in which a representative sizeis2cmx 20 cmx & 04
300 cm. < / \.,._
0.2 7 ~
3/19/2010 I el
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Head-On Type Photomultiplier Tubes

HAMAMATSU

Spectral Response ® ® 6 LF] ® | Maximum Ratings @ |Cathoda Sensitivity
@ Dires Sock 9 Luminous
c Peak | Photo- \Window Out-| Structure e Anode fo | Average
Type No. Remarks C:g ©| Range |Wave- |cathode Materiai h’:f _—"| —— | cathode | Anode S
= length |Matenal "1 No.of Socket Voltage | Current : ¥p-
Stages Assembly
{nmy) {nm}) (vdc) (mA) [(p Adm) | (e Adm)
51mm (2") Dia. Types with Plastic Base
RE221 | Colinting. o pocfi e 2on BA K |@ | B+l [E6TE-14A" 1500 | 0.1 80 | 110
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5 typical spectral response curves i@ typical voltage gain characteristics
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