Evolution of X=-Ray: Security: Systems

Ered Roder

Presented to:

Council on’ lenizing Radiation Vieasurements; & Standards

October 22, 2007



Tombstone R&D

Catastrephic events' result im:

s Increased R&D budgets

s Depleyment oif existing teChnolegIes
(@ll'wars are come-as:-you-ane parties)

s Governmental reerganization

AS time passes:
» R&ID budgets decrease

a COSt factors eutwelgh SecuKity ISSUEs
s [Urfi battles create gevernment gridieck



Mine & |ED \Warfare Events

RUSSIEN WOOAER! BeX MINES IMPAaCctS
Gemman armer i VWAV

Viet Congl IEDs result in =50%: ofi U.S.
casualties

Iragi IEDS



Mine & IED Detection

Top left: Neutren thermalization (Buck Regers)

Top right: Dual-energy: bicycle bomib detector
Bottem lefit: X-ray: backscatter

Bottem right: X-ray hackscatter van (AS&E




Civil Aviation Events

Hijackings ter Cuba (1968 peak)
FaGuardia bemping (1975)

Al India (1985)

PamAm 103 (1966)

9/11 (2001



Response to; Cukan Hijackings

Almest 200 hijackings & attempts hetween
1967 & 1976 (1966 peak)

Checkpoint security: mandatedin: L1972
(effective Jan. 5, 1973)

n X-lidy/ Cary-0n for guns & kRIves
s Vetal detectors o) PASSENgErS



The Earliest X-Ray: Security: Scanmners

ElUGreSCOPES

Produced oy
x Bendix

s Philips

a ScanRay

n Others

Direct view: or iV

NoImage sterage,
digital or ethenwise




Early Ellorescopic Scanner,

IHerzontal heam
ElUiorescent screen
Image intensifiead Y
NoOI Image sterage

65kV, 0.25 mA
(O0KV pulse moede)

Lead=lined wooden
capinet




Evoelution: Elying Spot

AS&E patent
Jay Stein

Nordigital stere 1n
erginal

Excelled 1 reselution,
dynamici range,
Scatter rejection,, Iow.
dese

Reliapility an’issue




Evolution: Line Scan

U.S. Patent  Dec. 28, 1982 Sheet 2 of 6 4,366,382

ScaniRay.
(AstrephysIcs) Patent

Andy’ Ketowski
Digital image: stere
LOW. dese

LOW, Scatter
Reliable




Response to: La Guardia Bombing (1975)

R&Drpregram: establisheadl by EAA

Fhree initiatives; estanlished by “liger lleam™
x [Thermal neutron; analysis (TINA) - Westingheuse
x Nuclear magnetic resopance (NMR) — SwRI
a Gamma trapsmission: - Westinghouse

Nerx=-ray initiatives: per se



Response to: Al India (1985)

X=lia\/ SCANNErS transition fem Weapons
detection| to, explosives; detection

x Dual eneray
m Backscatter



Backscatter & Dual-Eneray




Response to: PanAmi 1031 (1988)

TNA' (SAIC) deployed

Advanced Tliechnoelegy: (Al systems; deployead
a Autemated explosives: detection

n Multiple=view: x-ray.

x Single-view, dual-enengy.

EXplesives, detection) R&ID: of allf types: stepped up
Eer x-ray, CI' development funded (1992)



AT Systems Deployed after PanAm 103
Vividi VIS108 Astrephysics Z Scan




Response to: 9/11 (2001)

All'technology: fieldedl post-9/11. existed before 9/11

EeK checked haggage:
a Cl-hased EDS

x [VIS-hased ETD

a1 Return te AT?

QK Caliy~-0n

a [hreat Image: Projectionr (HP) added terdual-eneray
scanners, now: calledl TRX

x Multiplerview
n Return ter A7

QI PaSSENYENS

Enlanced metal detectors

race portals

X-liay’ hackscatter and mm-wave Imaging
X-Iay backscatter fior casts



Explesives Trace Detection
(ETD)

Produced oy GE' & Smiths
(lermerly I'fl & Barfinger)

g SEnsItivIty,

IHIghI SPECITICILY,
Laler-intensive

IHIghi cost off censumalles




Explesives; Detection Systems
(=)




TRX Systems

Smiths, Rapiscan & I.-3




X-Ray Backscatter for Passengers




Status

We are: stillfin the: atftermati off 9/11, Bt
COSt: iaCtors newW: Welghrheavily: en WhRat 1S
deployed.

New: technelogy: intiatives: have had
limited’ suceess thus far, but Insuificient
e has passed.

Govermment continues to) recrganize anad
struggles toer establish meaningiul
PErfiermance critera andR&ID programs.



