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IDENTIFICATION

EXPLOSIVE C N O H C/O | N/O
RDX 3 6 6 6 0.500]1.000
PETN 5 4 12 8 0.417]0.333
NITRO 3 3 9 5 0.333]0.333
HMX ] 8 8 8 0.500]1.000
TNT 7 3 6 5 1.167]0.500
TETRYL 7 5 8 5 0.875]0.625
AMATOL 0.62 | 2.26] 3.53| 4.44 |0.176]0.640
ABFI 0.365 2 3 |14.713]0.122]0.667
COMP A-3 | 1.87 | 2.46| 2.46| 3.74 |0.760]1.000
COMP B-3 | 6.851| 7.65] 9.3 | 8.75 |0.737]0.823
COMPC-4 | 1.82 | 2.46|2.51| 3.54 |0.725]0.980
PBX 3 6 6 6 0.500]1.000
ANFO 1.87 ] 2.46]| 2.46] 3.74 |0.760]1.000




|GRIS
(INELASTIC GAMMA RAY IMAGING SYSTEM)

Product or System Elements Detected Scanning Ability
IGRIS NGO 3-dimensional
Vapor Detectors None, only vapor pressure | None
of dynamite

Conventional X-Ray None, only High Z versus | None

Systems Low Z materials

Dual Energy X-Ray H Course 2-dimensional

Systems projection of hydrogenous
materials

Back Scatter X-Ray H Course 2-dimensional

Systems projection of hydrogenous
materials

Cat Scan None, only indications of | 2-dimensional

low Z elements

Thermal Neutron Analysis

(TNA)

N

Poor 3-dimensional
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DETECTOR

TRANSMISSION e
Systems detectsby . s
passing a fan beam of | it -
X-rays through an object to e

a detector on the far side.

X-ray
Source

- - Scanned
TRANSMISSION X-RAY Object

DETECTOR

Z BACKSCATTER

System detects by
passing a series of pencil
beam X-rays over an
object to collect reflected
X-rays on a detector on
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image that is easier to

Z BACKSCATTER X-RAY interpret and understand.
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MOBILE X-RAY MEDICAL
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Table 8.3 Properties of Common Inorganic Scintillators

Relative Pulse

Specific | Wavelength of | Refractive Abs, Light Yield | Height Using

Gravity | Max. Emission| Indcx Decay Time [ps) _in Photons/MeV | Bialk. PM tube| Reference:
Adkali Halides
Nal(T1) 3.67 415 1.85 0.23 38 000 1.00
CsI(T1) 4.51 5400 1.80 0.68 (637, 3.34 (36%) .3 000 (144 78, 90, 91
Csl{Ma) 451 420 1.54 (.46, 418 A9 040 1.1 92
Li(Eu) 4,08 470 1.96 1.4 11 000 023
Oiher Slow Inorganics
BGO 713 480 215 (.30 Ll [ et
Cawao, 750 470 23 11 (40%5), 14.5 (A0%) 15 000 0.4 DE-100
ZnS(Ag) (polycrystalline) | 4.09 450 2.36 0.2 1.3
CaF. (Eu) 310 435 1.47 0.9 14 000 0.5
Unactivated Fast Inovganics
BaF; (fast component) 489 220 0.0006 1400 na 107-109
BaF; (slow component ) 4.80 310 1.56 0.63 0500 0.2 107-109
CsT (fast component) 4,51 305 0.002 [35%), 0.02 (65%) 2000 0.03 113-115
Csl (slow component ) 451 Asl) 1,50 multiple, up to several ps varies varies 114,115
CeF, 616 310, 340 1.68 (L5, 0027 400 (hO4 to D05 76, 116, 117
Cerinm- Activated Fast Inor
GS0O 671 440 1.85 0056 (90%), 0.4 (10%) ] 0z - 119-121
Y AR 537 370 1.95 0027 18 000 45 T8, 125
Y AG 456 550 .82 LSS (725, (302 (28%) 177 (M 0.5 TR, 12T
LSO 7.4 420 1.82 D047 25 00 075 130, 131
LuAP 8.4 303 1.94 nmT 17 000 0.3 134, 130, 13
zlass Scintillators
Ce activated Li glass’ 2.64 400 1.59 0.05 to (.1 1 3500 0.09 77, 145
Tb activated glass’ 303 - 550 L5 ~3000 10 5000 ~50 000 na 145
Far comparison, a typical organic (plastic) scintillator:
NE102A [ 103 | 423 [ 158 ] 0.002 f 10 000 | 025 |

*for alpha Wide:a
"Propertics vary with exact formulation. Also see Table 15.1.
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Normal dosimeter anisotropy
for horisontal plane
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> IEC 60601 1-3 Medical electrlcal equipment —
Part 1-3: General requirements for basic safety and essential

performance —Collateral Standard: Radiation protection in
diagnostic X-ray equipment

» IEC-61223-3-4 Evaluation and routine testing in medical
imaging departments —Part 3-4: Acceptance tests —Imaging
performance of dental X-ray equipment
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X-RAY TUBE

* Hot filament
(cathod) \

* Tungsten target
(anode)

* Electron Beam —

« Vacuum —
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Fotating anode target stator
Fator
Ball races
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cathode
filament
+150.000 V
Flectron beam FHrays

X-ray production




X-RAY PRODUCTION

High Speed Electron

|~

Heavy Metal Target

BREMMSTRAHLUNG CHARACTERISTIC

Electron

- X-ray photon + heat
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Data acquisition modules

1. Low Energy Arrays

2. High Energy Arrays
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Slit Collimator

X-Ray Tube =

Line Beam
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Beam collimation to obtain small point source - Sharp Image
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B/W Image: morphologic information

Color Image: functional information
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Edge Enhancement: increase object contour

* Optimal Contrast: best combination of color level in the image
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High Penetration, Low Penetration and Variable Penetration

* Allow changing of the penetration level in the image to better
appreciate high density material, low density material or mixtures
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OPTIONAL SOFTWARE — ADS

 Advanced Detection

Software:
* Explosive Detection
Support (Red
Square);

* Narcotic Detection Support
(Yellow Square).




OPTIONAL SOFTWARE — TIP

Fictional Threat

Image in a real hag




OPTIONAL SOFTWARE = TIP

* Improve the detection capability in the checkpoint;
* Avoid opening of 10% bags (EU Regulation 300/2008);

e Raise the operators’ Attention Threshold.
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