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envi ronnent dom nated by the trenen estructiv
capability of nuclear weapons that could kill mllions

BACK GROURPROE THE INOENIGONar ge netropolitan areas in a

single, nonentary event. For several decades after
1945, a handful of nations, generally aligned within a

FRIPSHBE Rhigh order, engaged in the proliferation of
these weapons, continually increased the destructive

capabi lity of each war head and refi ned deI [ very

hj,ng near
%I‘%Egl&a%l Ve \Lor ce V\/lei%htc ﬂ"ﬁpq’ g%cé‘a%mf &i‘ ’é‘&l s[l]‘FP dipg material in a
contsimera enil mote. paritulartic spithe ddectivnpramed afh@falmiding %ﬁ%’ithwerse ratio of

er ssessed by a single nation- state
gamma- %@)ﬁqeuﬁ%ﬁdfaﬁ% oSS ORMA BN ROQRINSE i on t hat woul d
result fromthe initiation of an attack by one state

Bl on another, and the equally destructive response
sue, using these -1 weapons prevented

their very use. This concept of nutually assured

destruction provided the delicate balance in the
Inghe,posh Wegld ‘fﬁhﬁ rera, glohad tengions fheteradreatd rasolved pthin ansen®fironment

dominated B &Y REmbRHLE BSiniGive capability of nuclear weapons that could kill millions
- of peopple and destroy large metropolitan areas in a single, momentary event. For several decades
after 1 945, a handful of nations, generally aligned within a bipolar world order, engagred in the
prolifexation of these weapons, contimuaally increased the destructive capability of each. warhead

- and refined delivery systems capable of launching a near instantaneous annihilative force with
wnprecedented stealth and accuracy.

Yet, despite the unprecedented military power ever possessed by a single nation. state, the

sheer xmagnitude of the mutual destruction that would result From the initiation of an attack by
one state upon another, and the equally destructive response which would ensue, using these
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magni t ude of destructive force on each side, such
force woul d never be used. Presently, however, that
del i cate bal ance has been | ost. The col | apse of

bi polarity and the energence of unipolarity have
resulted in the enmergence of rogue nations and

errorjsts as the j.mary threat tqo world order. . .
Weap""%zgffb’eeﬂ ﬁ“’?:\dt @S’ﬁ AN % S jod dnutpaly asgprgsh destpetiopgprovided  the
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.. have. active nucl ear ons_programs_in progress.
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random and want on destruction of human |life and
rogﬁrtﬁ to create _fear and panic in the civilian
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emergerice @8 & A8 1R ShaAR YedufEd B thal émﬁfﬁg?dgg(;}/f %%Eé ?ﬁh&sc?tﬁt%rgﬁsts as the

buyi'ng nucl ear weapons tec e W0
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primary fhrgatCoyorld tordenn Rogup ngtiseseganemilly somprist snellwpapohiing states that
Py ivery to _cause .
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Terrorisispt $1a°aili nomsnatiphal gSeypsevhoe pselrahdoBGRd ventae egiructibeof human  life

Trad nter b .erLori sf. arou .
ot et YEEHs ELAA 3R 5B Nl R i R, tpgier v,
rogue ngiont hmdvienbdsts Redipéreasingiid eapable efibugiag niblakr thapdns technology~ on

t¢i es.and.nations were yulnerabLe to L attack by
the work] bl karieh R0 'p PIREPIM, hBksle ROt cigbetaprely teeds a method

of deliveeptoneziuze gasut Baeapons delivery systemor as the
weapons t hensel ves. Accordingly, these transport
nmechani sms have been subject to increased nonitoring

£\t TR irbihe 'SR ' FITCARPICALBRE Y SHidrbel 1L, A Pattdl® on the New

chances of weapons delivery. However, the nmagnitude
York Wald {rade fepten by 4 rpsistigreap dgown asfal tQreds pwasng avakg-upfcall for the

nations SYREURAOKM, 'T%@ﬁ sEiehfy rwﬁ@dHQHAtltﬁei} bt 258 ﬁa?ﬂé:li ?;&%Qulncrab]_e to

noni toring and neasudres do not di sadvant ageou
attack by Heikg thh cogmumairansport ornkauciems lod pkihal patmeicaks y weapons delivvery

' 0 .e ] I.SI Lonsand. instapilifiy.
systom gt Sbab o BOARIG, RSbra B ke R aestaisms ave been
subject ta diticesed mivmita nﬂgam‘fj mr)_fdm'uhgds' ﬂt@de}d:l&it%r ﬁleaﬁrh cl't;sftqﬂﬂn'ﬁimiztehﬁé chance's of
ons re ever deljvere e of .the basic .
weapons ek’ HOwEver i mppeniie ot dneenss it BRIQIBR 8 the stringeney of
security Qedaikardie (s ZigHereStly (1RhiRG. sdbh B0 Buche BRHitbfin 8N Andd OfE@Ires do  not
disad rgos,S| ngs, sghgpl n cwgnt ainers freely nove in and out ,
- S Ghoke Jhe path ff RERMETeR; thereby (Roteatigly ssulting n econo mic
disruptioh AR BAStABIGY f SUcAYisruftRA LR Bstabifity &8 8RR ¢1RFes®hehieve the aims of
Febr uar, 004, the United States Governnent admts
the terrogigh SW%F’%&WW@&%@%W ewgBdgliveted: he some 30, 000
shi ppi ng containers that enter U S. ports every day

~are not inspected. in any way. The same is true of
Onp of rhe | Lagieramsparh meghaniynas of Hienmoderarghehal | scobomy gh tontainerized

shipping.ia ng?)&@lle%egﬂéﬁse%d%o%g%masgﬂ%ss? shiilgpslng ggﬂt%xe]érsé ﬁneéljb m%%g%(lj Sud ouxt of
the nations of thae world with little or no inspection of their contents. For example, as of Februiary
2004, the Unite:d States Government admits that ninety-five percent (95%) of the some 30, 000
shipping containers that enter U.S. ports every day are not inspected in any way., The sanxe is
true of the millions of shipping containers annually brought into fhae United States across its
borders with Canada and Mexico.




-2 This lack of inspection extends in even greater
percentages to the sone 200 mllion shipping

contai ners that nove in and out of the ports, and over
the roads and rails, of the nations of the world
every year. It has now been clearly recogni zed that
rogue nations or terrorists could potentially deliver
a nucl ear weapon by stealth in a shipping container

His fackedf fimspectiopaexttindy|if eveROgehRf ipeReRBRE &b-thgkt'%,d]@t%%o million
St ea

PR : the deliyver f a nucl ear weapon b
S’;f“‘%t %;%ﬂéﬁ?%t BV pid Giof the, Gerts e ousrhe s e s, of the nations
otthe word besrnpeanslt ihhs 10W Béentdbaplioiecabiz e:TA i L.

otentiaRO uk3; oL haL 1S at egch hi gh\(/i/a .eérgltt?%tlr?ge angfog%d[‘)ﬁbgot‘mtscom‘i
potentiaffy dSlivet o WiiClqats sveanen) b sealthh do cshinping cpizinet siegtnalcibi @, particolar

populativmesmsdrve i nspections are not econom cally feasible.
Such rigorous inspections would result in the
af orenenti oned disruption and instability, thereby
Giehv8MoNSrdvBR e dYiePRb | StS. - o
b and SO dL %1 y, ther elhgsz %%g%lr#c%{/%%%{ji%gﬁl% iRt stpelly inspect
cach and ey diRiP e o ntaier @b dfohowedthirougthall 6fihé maordxa@iipoints, that is at

each hi bRhicans, r Lve,. non-i.nvasive_"on the .
) gw i nspect figfr?l& ’ %(?hélﬁclrn%%%’ﬁ% %ng’ﬁfta"’fnﬂes%poﬁa&%gf%f%h mvasive
Inspectiopy g npt pesionomically \foasitde.t r Stkeh Migorde inéPectiBhs UWSould result in the

afk ' e t hgds A nuc) ear weapon, whet her )
oremer§@36] MBI Milfo ot acliepog b domejeabef dhe terrorists
Accordinglye e has beergdevaloped varials iethodll a8 Bpkatil! Gls&fibclosed in the '154
and 307 Ja{igljesbtér c]?nvetg,tl onal expl gsive force, contains a
rati oact Ve Bropites; PRSIV e an thedly' dnspersipn, of shipping containers
at the majoa thiansitos dinfstof waldithglespont aneous eni ssi on of

radi ation. This radiation occurs either directly from
unstabl e atom c nuclei or as a consequence of a
a.nUC|&ﬂtvd@@&ié%siv@ﬁfkt&@%dﬁfe)?h@dspha particles,
nucl eons (protons and neutrons), electrons and ganmma
rays. This radiation can be detected through active or
A RASBir“Se SIRuRPE S escribed i.n the ' 154
and 307%%%” i cat?o%@ggg%n@gfé%@é% S §Kpjpsive release of nuclear
cenergy or, ggugh diievapread: off inwddal enatetisl balconventions kixplisivg force, contains a

ioactive OfH Al . be det.ected by various types of .
s F i T R T T S
radiation. t 'lis tadiatioabcaesieithen diraolt frioth hivstatdcheaid hiQeldr as a consequence

ot o T B R S ok e oy e
and gamma rays, TRei kadigtiodtcan 8k detec’?féh'%%u?ﬂ %ﬁtﬁ%@?%@%ﬂ%%g{ems and methods,

detecting neutrons, U S. Paten
("Perkins et al."). Active radiation detection

Asi dedaibeed il e 254 8 S07 UppRABhL OFbmfia Bivs efaht@Y Sy ladioact:
fissile mataGutrons, . (2) a radiat i%%ﬂ%g?ec’t%’ on dg"l\;’ls cer gﬁ},y r(agﬁoactlve or

sile mat &t shippirgoeontains oph drsedetorted byt vasiostypestof radiation detection:
devices. JERRsBWPEN khO¥%m in the art that neutrons emitted by radioactive or fissile material in
a shipping container can be detected by various radiation detection devices. See, e. g., Perkins et

al., Method and apparatus for detecting neutroms, U.S. Patent No. 5,680,423 ("Perkins et al."),

Active radiation detection involves (1) a source of radiation, e.g., X-rays or neutrons; (2) e
radiation detection device; and, (3) in most schemes, the placement of the suspect container (ox
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-3 target object) between the source and the

detection device in the path of the radiation

emanating fromthe source- See, e.g., Arm stead,

Si ngl e Beam Phot oneutron Probe And X-Ray | nmagi ng

System for Contraband Detection and Identification,

O 9..1ln.the active stem, or .

target obEetPhostie-Pithe St ife defiior aoyica iy ik oLy Fetion cmanating
from the sourerse dSeat e gh Aronstead StgleeBehsr Phidlodeliron PAILRE 2dSRAEP ¥ maging

LRPLNG contaLner. contents_to be cast on the
System £} et Hhlefiof 98 RodHilaodtEl, OS° plter e 3678 Higythe active
system orometh@yl, ﬁmmﬁrcte htérdd&tﬁﬁ}:iﬂﬂﬁhaa%stsqﬂ i8 f%ﬁ@ecﬁé? Rh& 'ctBE{auIeP either to (1)
i.ve off other es of radiation which are then
cause a YT Ftthe BB he Wioes: camtont i be 535t b tHerdieeiom (as in medical x-ray
or tomogiphydianegihgll; oP(2) RhBEHY fabpel $15jek %3%?%%1&1:30 give off other types of

. .. nhon-invasive detection systens an
rad'atmn\yg'gﬁlﬁr?&?ngﬁ’f‘f%@bi’ﬂ’&tde?ﬁo&m nates or is focused upon
the container gives off radiation which is itself
harnful , to people and property. As stated in the '307
Thegs i jaminhergmt fupdamaptal geabiam i with thedmomm aclije, piasineasive detection

systems afi fEiebad A9 HdBioR 10ul s 2Rk BE LR B0t BE. contaner

. wor k envi ronnent; mage
gives off gagigfgon avhirle ds iitsel€ dmtrafuh ¢o oenpdh and protak0gLRPRisted in the 307
ieatiohl ¥ M i argtion space befween the .
Applcation, Neive el ety XFF BoRlup 8 oraal Fdifonneh usp aeenot suiable
for the wqu_:q enivirspacnte @)xantdainags cortidh theesdfaBah codfsl ih 4dn@irrs such as
Photograp%fﬁfljlﬁ'x?; eto.gccomgtgate on_ the hoist attachnment of
_ ““the co FHRHe @ Sspaationsspacs \hstvirendbe rasliatiop $awes angsthgidetector
into whichtshacet fpanghested bhitaindriniddBe pliédand, (439% ARRUICR e date on
the hoist %gc nott rﬁly upon any source of radiation, but instea
afachpant of theiegn dalt" t he contai ner by reliance upon
the radi ati on spectrum or energy detected. As
descri bed therein, an unexpected spectrumor energy

Pasgiyt detertionsygens a5 eithectpe Hesethed dn ther'l Soarclif30eApplications, do
not rely upoR Ay Roasle\6¢ réH’iatioﬂ,V%gfggenag n%%@s%&éeg&awg%sqoﬁh%: cggrfaix?ern %y reliance

Unshi el ded Nucl ear
upon the ragigtisursriceirem ohenspgyndptoned aAs described therelie bl Cirpdpdited @aYtrum or

ener gty eyt ron detection systens and nethods.
BY Covns pmﬁ% @g%tfli]enu 1energq5§nglﬁa m%’@‘%"asll‘-(ﬁﬁﬁ' WYASVE ARspegiion.
early as 1911, Ceiger-Mieller counters were avail abl e

to t r.esence .of oni zi ng radi ati on. Most
b. nod%ﬁnfefdég%?@@ﬁp%g?gﬁpﬂﬁr €8BMSon devi ces utilize
scintillators to detect the count and energy of the
gas filled chanbers

a rays.. Anong ot her_.thjngs,
A e T e e a2 ot bt S0 e e
ray and n@xASP| detdttiodl SdySigink OdhdO netiRSAY. € ﬂ?%ﬁ:ﬂ&{ %g& o P 4Phna 307
lcati nonitors"” are radiation detectors nounted on a
Applications, o carly 8% 1914, GeigseMaellercaoumiers veshayaiiablg to detect the presence of

ionizing radiation. Most modern, passive radiation detection devices utilize scintillators to detect

-

the count and energy of the gamma rays. Among other things, gas filled chambers are unsed to
detect the presence of neutrons. For an example of detection of unshielded radiation, "portal
monitors" are radiation detectors mounted on a squared-off A-frame structure, A shipping
container is dri-ven through the portal monitor. The container thereby comes into proximity to the
-radiatiqn detectors and they detect the presence of the radiation by virtue of the gamma-ray
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container is driven through the portal nonitor. The
container thereby conies into proximty to the

radi ati on detectors and they detect the presence of
the radiation by virtue of the ganma-ray -4 and/or

m&ﬁﬁ%ﬁﬁ@mgﬁﬁgﬁégt(gg?%%béﬁgmgontainer. However, as al so

poi nte 07 Applications, it is
well know in the art that matter significantly

atte e a rays. For,.e | e, 0 three.

" nchoid Vst SEHNE pofied: out meF il ek Roriafiohs” iyl know
irpthe mdﬁlhafmiifteg hignifeuntlgtaeenuadtesaginiin ¢AySEES) e)virﬁﬂleﬁ&bvmtthree
.entir ttenuate the ga -r en,.ssi ons of,. f. HEU.
inghss of Jtud SUEPBIIRE I PoRIRe RYey (0 prings & gt prriched
uRning (FHEU G0 i@ o dhtied] L attenud@aROFanhila kfierhiskishs ¢t tBE BIEU.

wi Il know.that the, best way to deliver it by stealth
APy T0gus AR, or jterrorish r?if‘aaﬁ ahd |TgSoufqeiitleenouel 118 agcqnge @ nuclear

wieSforl Il BliONREp1a8S WAHRNA thab PR Medtvwisy th AeliR@ISby Kealth is to shield
.hon-invasjive inspection_qf shipping containers that

itwf-prsegaanglyr thepreeiiste ddised fosr imprevodrmethodssandeanprragps for passive

n&RERAA inSRRESRF SMpinPesHMisgh Blaewilladtd: tiBfre@hce of radiation
radi oactive or fissile material in a shippin

shiglding materiab souasalingr impaEmisUERTI BN iR o sTadivactite ohefissile
mafeSaER Shlg)}éﬁ:gtdgﬁﬁirﬁf.ow des a nethod to determ ne the
a

presence lation shielding material concealing
illegitimate content in a container conprising steps

sﬂﬁﬁyﬂ@iﬁkﬂ%2g¥§ﬂ@b%§@gﬂﬁfsured gama-ray data and

neasur ed utron om sai d contai ner; and
conpari ng each of said neasured gamma-ray data and

sai domeaspée doMghst prBerd ainfertRdnapfofREC nYEhdi @ Petermine the
expected gamma-ray data _and expected neutron data

ik iof radhationoislging araterial conecaling dldgiiimela sontent in a container

8 . $BlShiBxR 7 t |
cHERRRL Pepl Mt SRl R 6 SRR D A Al B dpcosurcd
néwgroandata fomusaid totthinenrmdanagpadihg Lactlof1edié miédkured gamma-ray

shi el di,gg sai ¢ cont egt. An alternate aspect of the
dag a¢ said TRRASHER RV JRtAdS 2 4epsHbiR Yle Hfexpapre sanpgiamdata

P Rk AR ﬁ?@d‘(ﬁp Whfb %efegfﬂ ?ag?%{lﬁ{]ngﬁ]&rg)ett@e&lebﬁg oft 4 measured

presence of radiation terral conceal | ng
garthinegay andisaidcopeaed gamnma-aygriati ael said aaiswredaeutron data and

saagp | e&?ﬂﬁ%%&%pgr%%ugnelsnd%ﬁm 8? ttl?el I:ralrlege cg %%gai%fmgt%gasllugh?gding
said content.

An alternate aspect_of the present invention provides a computer readable
medium containing executable code operable to detect the presence of radiation
shielding material concealing illegitimate content in a container, said code
implementing procedures of: obtaining each of measured gamma-ray data and
measured neutron data from said container; and comparing each of said measured
gamma-ray data and said measured neutron data to a respective one of expected
gamma-ray data and expected neutron data wherein an anomaly between one of said
measured gamma-ray and said expected gamma-ray data and said measured neutron
data and said expected neutron data is an indicum of the presence of said material
shielding said content.
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measured neutron data from said container; and
conparing each of said neasured gamm-ray data and
said nmeasured neutron data to a respective one of
expected gamma-ray data and expected neutron data

wher g .bet ween_one of  said asur ed L

oamaPUP S RRRE BT R GRea o P iR pf rodiation
shielding echieriilt cRealthat dicaitthaal ehrforipelt adcARMhEORABESNg: a

Is an indicumof the presence of said materi al )
sypmartay sgtester dnd ghp@fton defeciprotepractiyelyeanerablaiq getginggach of

I-Wcly e I @ty e

PRERRES ok A A RSEDESE LB B, o
canpaat apeablecwpompamoeach ofysditranéayredeganinairapridtaaand said

neutron detector respectively_operable to obtain each

H{?ﬁsur?fgagﬂ%'ofa@%\mr E@Ftleratoae b5 GpRSIRd, FERMAERY S aprh Fxpocted

néutRm G FheRMH Al BRImal#Betwen GREBELSH n%%géﬁ lg@m&r%-ra and said
d ata an Sglag

conpare each of said Treasured gamma-ray
cxpegted retmretayr date dad seid oneasured pewttonyéatoned ofid expedtdedeutron

mma-.ray. data, and expect e neut r.an .dat a. wherein an
I B Db I Be SR ST moll e SRR i
sai dAnetheeedpRet SrovRies bavetBdl af Mmofechil @ FHRARIMTS8r a presence of
neutron data and said expected neutron data is an

ilfegitinaierroteatrompristigteps off: ehininingsrach pAmeshired dgimppa-ray data
i C .0vi des, a.nmet hod of

iR a4 Sidbero AR Bon? SBACLorifld HESORIT™ FRfertive apecor o

- camvaihan tgamonvprays fingerptiapandl 2 obitaingd n@ueae hfigderprint for said
measur ed gapma- rﬁy data and neasured neutron data )

CQniRIASLs SPTAPHHHE saich &f s41d conamen gammedpe Sngeraristandgpidycontainer

o ' . . cont ai

nRR AR AR T Al opd SO Blrily MiCpns OF S hion gamma ray

fiegeeprintfand s wreapont reiutren fopgenpaint afiefeimng hemtsdtictmatokl bstaicdn said
c?nt ainer neutron fin eci;\gr.i nt to each one of a,

COIPE| FAYmBT L INELPERt AN\ sniiRTReRtgn fngsgein apgone of

seld) aifs YEARDHehlRI Satiind HYIBIJAH: M 85i81 WeaBoh Btk fifgerprint

_match between said container ganma-ray fingerprint

isgandindiuh eb midipreseneecof ilsgitinate eopentytand ndmpagngyfin the event
sal. d.pairs of, said we n.ga ray. fingerprint and

sel i i, 8 R0 BBt BT AR Rrconfelt 1 mih Bk, sfid dmpagured

g8 eRe dadf ard bAYI héd¥Bicd SRRLEata NG %ﬁ&fﬁ% Nhe dbfMexpected

0

the event said indicumof said presence _
gampegay fararad eprcast nquirondata wherein af anomialy etisan ede of said
m?%gg%%d%g-gﬁga@gaeié %ggef‘cgeeéia g’a%r%g-rgf Hgtaoarﬁd ds%%da mtea?su?ed neutron
data and said expected neutron data is an indicum of the presence of radiation

shiclding material concealing said illegitimate content. -
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gamma-ray data and expected neutron data wherein an
anomal y between one of said neasured ganma-ray and

sai d expected gamma-ray data and said nmeasured neutron
data and sai d expected neutron data is an indi cum of

the presence of radiation shielding nmateri al

concealing said illegitimte content. -5a These and

ot her S g .

: nven??%heagh tPédéﬂ@Q&:ng %@ggﬂgeg Q@& %a‘ﬁff f&lﬁqgﬂ%‘é&ﬁ lﬂ%ntlon
wilt be¢asele faadilnepparentito dmsa Slsrﬂladyn dfe Etrhﬁmﬁlcd dtody ofthe following

t r ried, i nent s

DR PR A B T R eSS B S B B g fon with
tleraftaghpeBoednChod appendR ClaiMESCR PTI ONS OF THE

DRAWNGS Fig. 1 is a perspective view of a hoi st
attachnment of a container crane engaging a shipping
BRIERDESCRIFTJIONS OF EHBIRAWENGBect i ve view of the

hoi st attachment of Fig. 1 showing a plurality of

housi ngs added thereto between the spreader bars of

t he hpigst isal jerpbdRRtview &ff DhoiR altSchtheRt GGKcoliaRRF @Hh@éng@gmg a

anma-ray. and neutron detector systemto col
%&WﬁchﬁWnﬁﬁd neutron data; Fig. 4 is a dlagran1of a

term nal operating system constructed in accordance

with the principles of the present invention; Fig. 5
i s a Figodivenather obrspeqiivo vieys of thedwist atipchniest off Figi hahowing a

Eﬁ&lh? 8?H&gm a&@e%rlﬁ {Stbeg’treeBQEe § %]z}d%% DAt 8&51? Em%{ %téﬁbmnent,

'ow ¢ ess d
weapon flngerprlnt dat abase of Flg 4 6 Flg. 71s a

H g\évef %?létfts da@ag aeg? (%goag%%ag ffcg élg%?'itefﬁw system. to

cobat amfnaaap aetessroh datdevel op the |nspection day
background fingerprint database of Fig. 4; and Fig. 9
is a flowchart of a process inplenmented in accordance

Wi th Figedps b dddgedre Sf @fterilifal dpeRSp sydtamaRhitAdted in accordance

with the principles of the present invention;

Fig. 5 is a flow chart of a process to develop the original background
fingerprint of the container of Fig, 1;

Fig. 6 is a flow chart of a process to develop the weapon fingerprint database of
Fig. 4;



DESCRI PTI ON OF THE EXEMPLARY PREFERRED EMBODI MENTS
Referring nowto Fig.'s 1-2, there is shown a hoi st
attachnment 10 and a container 12 being carried by the
hoi st attachnment 10 in a conventional manner. The

hoi st attachnment 10 is of the type typically used

crane an pe of hoi st

Hb 72 R BRI S80S o BorbloTh P oflfes keroriet drgibase of Fig. 4
adapt ed to carry at | east one housing 14. Wth further

f t t he housing 14 includes therein
HE 00 kBl ot T il ther usvtiom day bendkerowsl fingerprint

database € fiig dnandet ector 18, each of which nay be a

commercially available scintillation type detector.
The gamma-ray detector 16 and the neutron det ector 18

Fiy. 9 isliasos€Bartiof atﬁirSchlQ e]’tﬁedtﬁ a@&)r 'wﬁﬁlm? o prfg:tples of the

cont.ai ner 12 when engag ol st
present“a‘f?dt‘o’t'urther ar r anged there| n to detect respectlvel y

the ganma-ray and neutrom em ssions fromthe

container 12 when so engaged. The hoist attachnent 10
DESCRIFHON, OF THLE EXEMBLARY PREIFERREDEMBODIMENTS

simlar to housing 14, each of which may al so include

at | east one gamma-ray detector 16 and neutron
Reflsrring: now tmsFlgTh &2 theiyeis shifwialal hdstehiadh@iest NOsnd" A oRiner 12 being

such criteria as t
carried bf Bl RRERRETID B4 Ottt . o S UGrompRE: 10 i of the
type typicaliytused mthlﬁ cofithiner oahé, Va‘khgug}i/%ﬁf/‘ tyﬁ%lﬂﬂﬂogﬂt %ﬁﬁ%&ﬁtﬁnay be used.
e ,Us Si ed not _contain bot
The ho1staa hmﬁrngy’ ?‘g@fegl?mfégﬁ eqstone oty it det ect or 18 as
Iong as both types of detectors are present for

W‘f@t cfing. both ty es of em.ssions fromthe container
fﬁ"Fﬁfé ﬁ%‘t‘ﬁéo 42 3 thmbpugiing, 14 iectydes theeein abmeusngse gamma-ray

detect zmmd&z AR YORE f 806
T ol st att achn%ﬂtﬁ%d%dég%égg’ ‘%ﬁ‘gho‘??“."‘t‘éﬁ@g%?’.géﬁcf’%m “"aﬁy available

Sﬂm’fﬂlaﬂ%‘twe Lelppes, The sammnrayidatector Haael tho nentrat dete oo 18 are disposed

~ inthe hoderﬂegt‘l ﬁgéb{é tié‘%?‘g%sl:tg% g&ﬁfugérdl% svh\ght ﬁxé;{g%é tb¥ iﬁqqgvsg g%tXchment 10 and
further arpangesh thetpind ctordeiedt respectively the gammed-ragdid naRRIn. RIS SFom the

usings 20, 22, placed within the
coniner 3250 5l

of the extenS|ons In general, a

suf ficient nunber of housings are placed with
haj the range of the detectors

TGS LIS g suoh 4 1
rea ap {10, w2y ofgipde addifienal housipgs 520 22, similar to
housing Ig,eedﬂ:hl of VFlhibh Pay Q&@rﬁn@fudé he I%F'@iﬁe loaMidGh ﬁﬁﬂctdpf@ggd neutron

detector 1% Le{,'!}rr;eut r et ect or 18 may further be operative

0 ST phal ov(ﬁng%m@gb@gq gosed based orf such cntena as the size
or type ofeitet of BatW o tﬁé‘ﬁ&ﬂf@%&cﬁﬁent 10 or the container 12. Alternatively, when
maultiple housing are usexd, each housing need not contain both the gamma-ray detector 16 and the
neutron detecior 18 as long as both types of detectors are present for detecting both types of
emissions from the container 12.

The housing 14, along with the firthexr housings 20, 22 may be placed in different
locations on the hoist attachment 10 depending on its configuration. For example, on a container
cranc hoist attachment with a tub area in the micldle with forty and forty five foot extensions, the
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for exanple a MCA-8000A commrercially available from

Ampt ek I nc. (www. anptek.con). The output of each

anal yzer 23 may be operatively coupled to a first

conventional conmputer 24a, such as a PC. Typically,

the ganma-ray detector 16, the neutron detector 18 and
0

: er. 23 ar di sed withjn the housing 18.
bousing 13 iy MAHLES] yickeieh, 00 Ao lanioKBpat hoggingm s the housings
20, 22, pheed twishisithgsspRéide? Bars aifabdTBRI8RnS.O Th Rendifl & sufficient number of
hommgg&gifalwnt 1@ ar)wd have. th amma-ray detector 1‘8? tﬁte

hautrsn yibadetarorpghcrig s i 12989 oDthe dptigrrtard reaches the entire
area of thdhemisiser.i N a manner such the ganma-ray detector 16, _

t he neutron detector 18 and each anal yzer 23 are

preferable isolated from nechanical shock induced in

Ashiisoh@e tin ;&t‘ig.laﬁ,gké'&ﬁtof e ﬁéﬁﬁrﬁi@ﬁ Qie&%[orclréaé?ﬁ ht%fnetug'gn detector 18

%e that include a machinery Toom the TIrs
may furth (PPERtvaly cruplegite the inpit wifiwredpacpive ook of riithclanpbl analyzer 23,
for examPBRCIMIN-3006 8 WknriH J L gle inW

rovi ded such t hat ‘?ﬁ@?‘,’ﬂ;@??{%%@gpéﬁgc- agigtei.com). The
ouiput of g3eh anabgern 3ty brapswtively compledanal fustesondsatiohBEcomputer 24a, such
asaPC. gammua-ray detector 16 and the neutron detector 18 are

respectively operative to develop gamma-ray data and
neutron data fromthe detected ganma-ray em ssions and

1 i i f t th tai 12.
_ T%ﬁ_éﬁﬁ‘, | el 8007 18 e Hodlibn doeods nd sich atelyzer 23 aro
disposed withim et honsidgt B0t The UdbubBY D& and BRS WAt al oﬂ&sﬁfgﬁssuch as the

. pther, or both qi; (1) the count of the gamma r
housings 3 72 bt ey et A-BRMCR 0 o baer o EAmaracenma dbyior 16, the
neutron debetos ri8r gl Qhcll BEalgaTR ﬁl@ﬁ_‘étean@iere'ﬂﬁi% %Wﬁ 'f9 gamma-ray

detect ]{‘ﬁre m the contai ner 12. Wien data co
ector BFEHRh fefegtop d B aed eqsl aradiviwe23 e preferable ysclateidfr b nachanical

shock inducednih ; t gt L Sndd G G20 i

o ) 1Ilde‘::t ect E)ﬁr% 18 is preferabl 35%%‘?%&@‘2% ‘(t/}\ﬁ%eﬁ &< SRe A fuctude 2
machinery 5061y, th 5 ccompUere24soimay rrefaatiydet diyfsed Reithin such machinery
_ K& vgpé}[ framt -ra ,
root. det e‘??%ﬁldl an neti%(feegr?’%ﬁger% é"&{ S g?ha?r%?m%ét ﬁ%‘BP?tS’az‘f%ca“ read

the data agthe puiputsyfeeachasalypariZpzer 23, which in turn digitizes
such data. The digitized gamma ray and neutron data

besrom each analyzer 34 is in turn applied to the first
cgepurieray? dateator 168anthile hesitfh @abdlor $8 ta%“%%@ét@h} i
develo red. .The djgitized data devel oped from the ‘e)S,OPerame to
L b‘?”e‘&“@a‘?ﬁ(ﬂa&- qgy dafacfioua the Gitcgter smemeay; exnissions and detected
neutron eliasiehs Bithethe ROnfARPEL! THLHN I &V %Eniﬁ}?
' th m’ra-r@/ fingerprint and neqtr{? P%g‘é" prin ,ram?tgﬁorlﬁand
e ne‘mﬁaﬁ‘e P BRaYChs 3 Bwasupe pRonecofeither or botisnft (1) the emtinhbf the gamma
rays and rfetr?ERY dd ity i he yhi rd. oL of
y didzMtingOfro B! tHP Wmﬁx{?ﬁo 1h E{Ef{%‘? eda@ E%er% gtfgﬁ? gamma rays and

contai ner 12.” Modernly, se’ s
neutrons emanating from the container 12. When data collection and measurement is being

performed “on the fly,>* the data from the gamma-ray detector 16 and the neutron detector 18 is
preferably obtained when the container 12 is engaged by the hoist attachnaent 10.

The collecied and measured data from the gamma-ray detector 16 and neutron detector 18
may be applied to each respective analyzer 23, ‘which in turn digitizes such data. The digitized
gamma-ray and nentron data from each analyzer 34 is in turn applied to the fixst computer 24a at
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may al so refer to the gamma-ray fingerprint and the
neutron fingerprint as the "ganma-ray tenplate" or
"neutron tenplate."” Any fingerprint nay al so be
represented as a spectrum spectrogram or
spectrograph. Wth further reference to Fig. 4, there

as i own a bl ock di agr.am of..a rmnpal. operati
which such B Tptesradly QiAo T IRAOP e G2, VP i othd detocted gamma-
ray and semend agssient i wibheehapet 8é 2dpectiol r&fBe@N toCoTRLE @amma-ray
24b s in communicatjon with the first conputer 24a |
fingerprifi, ﬁoig%%ﬁ“@dwhﬂ‘ﬂ i adrede ekHor R PR to 2 the “radiation
fingerprifd"tdiuaaly tthe "fHingsiprE@iIUhe o tineiNg. tNBAGRGOMtbse skilled in the art
conputer 24b maybe _the same device, preferably the
may alsq 7efy to feparemimbney fingernrol apgl theenowion; fingepring o Be “gamma-ray
template? 8 'GRIkG RBRplafd. N Ank SEARATTHOMaYIs BR! bfietdmEd aRd trum,
empaet he second c%lﬁputer ZZb{iﬁg\?\hi ch rraa?/' tﬁoeref ogrg& e a?dga%fpec
spectrogrageen spefrogdapll f or data anal ysis. Furthernore, since a
typi cal port has nulltiple container cranes in

operation, the machi nery room of each contai ner crane

o Witinfurteereferenoovte Figr 41 thersrip shemm2dblock diaghami oif a terminal operating
i cat j singl e. second conputer 24b. T

systom, (YRR J%, Fll ) e g il o B0gnd WIRWE B 2Pampptlfy b, The
second computec 24dist & tdremesicativoh witho tipeltfiest cadiputer R4othgbugh known wired or

. wire or. Wireless jintetface, such,th a contai ner |D
wircless e, ARier B Hrrfiepn et g PRL 08 B0 L igpytpoeb may be
the samelieviet, mifeabiyrait fird(eonfntdd 244 NititédER thOomhdlinesE G068 of the container

. CO ter 24 The i phput device 26 nay exenplarily he
crane is figf] g (g rﬁﬂtileﬁfé?}b 83 thesFonrpmPUCE ATty yhigh gy there bre be at any
location, 88t fir'#eta Addlysis. KR@WRrihad] Sinkk QAYERENport has multiple container cranes
. transmtter/receiver pair wherein the transmftter
in operatigmg thecmachinenyropanelfank contgryer ernerran dheie & Aevn fisst computer 24a,

h in e RRid ' ' _operatively
R R D e S LR G G A
optical device for scanning a bar code or other _
i ' ndici cont ai

THE 117525 0E0E Tl 38 508 BLOEE 28 %pellsed 3L the scoond

computed 2dbthsmgRO 2 lanowrewitel os twitelesyeinperface, siwhathatsa d@ntainadID of the

conie 23, GRS Pl R RSB 5 P 0 o

computed241n b The inghiyddidcel 76 Ailak \exerhplaily chet £ eddlehtyonal Kefyboard for manual
i nternall in the second c uter 24b, .or available to .

entry of e CORANGH D kepvis pdip |GUNEICY (CSIIBRIGSRVES BRI gherein the

transmittbiOS8hd@éts Fhe QoAtaRer MY Bonfthe cotithined B2 WalcHA teceivkdBithe receiver
second conputer 24b includes a conputer readable

 operativehpepnmgstab to thewacend eosepuipidb, oxsdmompcanticd demjoq for scanning a bar
code or oBR BBff AERLA S Y boutdifiRgeNt S the bel ow descri bed
met h -

S an

The TOS further includes a manifest database 28, a weapon fingerprint database 30, a
manifest fingerprint database 32, and an inspectiomn day background fingerprint database 34. The
below described contemt of each of these databases may be locally stored externally at or
internally in the secomd computer 24b, or available to the second cormputer 24b through a

connection over a local or wide area public or private network.



processes to construct the aforenmentioned dat abases
and al so the nethods and processes of the present

i nvention. Described in greater detail bel ow, when the
container 12 is being inspected the result of such

i nspection is a return of one of the follomﬁng

aldhy [ cont ai ns an ed nucl. ear

Th\?\/tgaponeq%mlp (ﬁt}f} ‘% %&hifess% cormpyien T5ada l?’g BIHich e ftware,

when exeguiedi by othb esecand i dothyutteh @4b Jimplémehts” the ﬂfblcﬁ:atd@&rﬁkd 4Qethods and

esccmes b R St R e e St oot

present m#dntlkm.l Desailied ih gréagi &aﬁmb&oﬁoﬁﬁﬁ&ttﬁe fcbﬁhm@xr £2 is beireg inspected
r.ent than those | |sted on_t he nmanif est

the result 0#1 gd{xsgac tign 153 reqyy of 05 o thsrfolomang, sREisSo (1) "likely contains an
unshielded mtﬂl&amdpcai," #hicaldiesess; %ﬁ)a'tlﬂkéﬁzshg?éhe Rnfefifs %ﬁletg He" m it by the

oL 0 f human readabl'é messages on a graphi c Use
manifest, ’Wf ?fLee‘*%o () "Hksly eptainiedislion shislding n@tﬂl,'@hthats}midsa puclear
~weapon," #dRatedtAlYS (4)”@*1:@?} Qéx%tﬁi'ng @é%?tﬁugﬁlaa&m? il th%i ner ere di P! ifan those

or Vi SU9| st nu eria
listed on the, papifest Mﬁécat@énﬁ’aﬁﬁeandlz{s) t'mmms omkinaym'p mdma:eam 46. These

sutases i 58P GBIt Bt SR Sedollo ' s e o
display conpegigdit¢ thetseeind comupmiter 24b|, etatys mthicahakghtﬁ%lﬁtﬁldﬂ%the@hdlblc or

S - er afor. or t
visual stimGl P Uil kS 1 rnd SR sofiBnertit ipecrnicoomputer 24b
may also be optretivesto gEieeateranprimnad cetifieits 48)i ¢ file for each

shi ppi ng container is presently required to be
el ectronically submtted to the U S. Custons via its

Thesmanifidst databadt2® 8 1HBR 4 BRhifsaySdiedHonid 8P d)ataﬁise; maintained
b %24 tHours before containers are | oadedl on sh I ps

¥ custo PPedtosos thescomprnyythatdransparisdbe contamer 12 and
its cont msorfhdl@xbhiﬁdsﬁa&d
its conte tﬁihl&@ﬂé’fdreéﬁgﬁﬂslﬁs? é&%&?d g# 3083 r@lquired to be

ails bound fox the United
clectronically, submitisdtadhe bhSh Gustontscyin it @tqaliﬂrd Mﬁﬁomiaddhdam:ﬁeyt Syster"

("AMS") of MRsCHNhAD BioAS Bl hiEAladd 8n§8ﬂats YoflSd e @3 nited Statos.

each 1tem of e contents t ereln
There are adgonpsetbetification veqeitengakd it tHaﬂcsprpzmeei o‘famls‘ bowddfyx the United

e ok {4 b Qe kU I o 12

at least its ContaipeBrandsichnitem wé s éc&zt@ts therein by a standardized Commodity ID

or so-caﬂe&&ﬁagyanjﬁm%&@arﬁitéggesﬂfﬂ 1 T O;:t Sﬁ);{% sgpqhytegn% found at the

Harmonized aTatffi sSchadule Odihalﬂibs whke Ez%?ééiié}:ﬁll THde 5@oﬁﬁu§sfb%'s website at

cont ai ner each standardized comodity ID 521-;
hup”"””“'f“&’ttc%%vﬂﬂ-‘?/l a’i"%@ M®nts listed in the manifest

Cross- referenced to the Container ID50. It is to be
ungderstoqd that the nmanifest database 28 nay al so the

Accerdinely, 4 bestieqny in Fig 44, thermanifest database 28amintains the container ID

m of. the
50 o e cSHRIERL £ SR Lbdin15°5, 9P S 55 e cooms
listed in the mapifess crqusefereniobd to ithe Chmtainen Iy 50t Tois 10 fbet indersropd that the
‘manifest dedBa%E 58 by Hsd H80255:02 1'% L8 TBALLESY it cach standardized

cormmodity ID for each item of thee contents for such other containers cross-referenced thereto.

et

Preferably, in the construction of the weapon finger print database 30 and. the manifest
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-10 fingerprint database 32, an original background
fingerprint of an enpty test container, simlar to
the container 12, is first obtained. Alternatively,

the original background fingerprint may be obtained,
- for exanple, by averaging an original background
gerprinit iigiabgse 130} ar0btiginABBadkeRing tainer = . .
the conlathe@156LI £5, 9f_enmpty test con g})%feﬁfg:?‘a{:]\?%tyﬁe SPfger similar to
Firg. 1S58y ﬁ‘&?éﬂqu Alemptively, Itaey arigingl Bukgrbumhfingerprint may be
obtaineds formphafiple Db bRk inaP BHIRERGES e 00F Shllitl®
o toE)i i nal”_background Tingerpri nt oéj%gﬁe erpEy T Qétf“le from each
TIpty tes ?‘F&’fﬁ‘i‘?@ﬂ?aﬁmﬁﬁmwcwmaétap 56, a ganma-ray
detector and a neutron detector, each simlar to the

‘gagma-ray detector 16 and the neutron detector 18,
KA Frlerendpdp Vigd b dhesp isshowa arfby dadra 54 aﬂmn@@mpwﬁﬁﬁmgd method

| and proéds® M OB ¢S her ed gamma-ray en ssions and

L D eut T on em'%%s?o S Z%ﬁgﬁ%"ﬁﬁ{ g?%erg'r?’trﬂé Ofe%ﬁtméﬁﬁ container. As

indicated: @ stepi Sen gavtma arxyl depetor ahdrh nadtrde® détBEtoA R &R KIarda the amma-ray
ata and neutron data for tlge

. . . - d
detector gﬁp g%l?/ kl::egxzetunl,rgzg Ht%g‘?%g"a f { iﬁ %efsge%fslﬁ dg\@%ﬂﬂ@t‘&rﬂ?—r@){ drdangsd ingutron.-data

from the ginggciad aod patheredf danges-piyi diissia M&ﬁbﬁ%nﬁés@% g@ﬁ%ﬁg from the

t 60, th amme-ray fingerprint and t
erapty teﬁ Y %‘é’?‘%ﬂ 2\“ q‘“@ﬁy‘%ﬁ SUB ) theapbezn 23 degitizes Getgrmma-ray data and
neutron daarfor disl byiptst€dse Soh@inet 6 bokiS & gﬁmmgmgr%,%{eﬁ,@}% gnd a neutron

-background, fingerprints, or for averagin
ﬁnge‘p“%r Fﬁ??ﬁg?atﬁa@kmu%ﬁ fAtngen §Pi the sgahmahrey dingerprint esd] the neutron
fingerprintCbi ety tddt (dARtaRRk B Sthely L@l background . .

' erpr,ilﬁjtfs havi ng been obt ai r?tgg‘?ﬂ){)%tgg?ﬂetgﬁﬁaﬂsgﬁ'értﬂe original

f
bexckeroupd gerbriBtEe d98 eraging Wewitierigtmaltbackgredd SaEERHLEOF the other

test contalidess WORPQRS | nger print database 30 is constructed
fromplacing a sanple of a known, dangerous

radi oactive material, such as HEU or plutonium into

. . Lper d oht ai,nin he gamma-ray and
R A i iy SuT A R—
dastabase 3@rphie tote beiconsEieed. anGliRrdllY (BbSRethl Bifr print database 30 is

- 1?10.%’. tions of Kkn danger ous radi oactive or
construct ol plbciag s arnple ofd iy dieerovs Bdiasetvanatedsl such as HEU or

Sl

plutoniung dutd dhentestScolByn&CandSe¥ainin SRk S, ,
test-cont con%ﬁérﬁr S colnt ins a_dif Pg?ent sanp e%r%%ﬁgégiéegpﬁ'ﬁs for the
~eomtaer B SHIP'SoeEsin e lhe saypk magtalfcoinchde leomhinptieno b€ known,
dangerouspadivadfve for HEGIP ki i t ai reip.the
adivelor! i Flredafind}R! 1 38 Owe%gcé)f] 15 may pe used,

herei galkr of fingerprints is one gama Tay
‘Wherein egpft of, dhg fe5h contpinery comtrins \W difersontt sanapla gfrone feasle Bert 6F the test

coxtainersi&uh 1t f3GGHFS ow char t of .an exenmplary .

_preferred mﬁ%@p%%%%g@ggggw% n‘g{hrzl?fc‘{bt‘:"t’ﬂ%L ﬂgﬁfﬁiﬁ the pair of

firgerprin iepergorimg ray fingeamint 30d odsnduidicfigRepralr, Step 64, the
gamma-ray detector and a neutron detector, preferably

t he same ones used to obtain
With continuing reference to Fig. 6, there is shhown a flow chart 62 of &n exemplary

preferred method and process to construct the weapon EFingerprint database 30. As indicated at
step 64, the gamma-ray detector and a neutron detector, preferably the same ones wsed to obtain

the original background fingerprint and further preferably in the same environment., respectively
develop gamma-ray data and neutron data from the detected and gathered the gamma-ray
emissions and neutron emissions emanating from the test container with the sample placed

-11-



t he origi nal background fingerprint and further
preferably in the sanme environnent respectively
devel op gamma-ray data and neutron data fromthe
detected and gathered the gamma-ray eni ssions and

neutron em ssions emanating fromthe test container
zer

therein. Whk Rndi herel The anal

e i a?%rgﬁ??e anﬁyzeyzef?]j(ffl%meﬁ Lo gg9d neutron data
for the sple a?ﬁ@rarmugrtest ckaitanerf to b saagp,hﬁlaqgﬁt@ SR L6t 2 neutron
fin amma-ray fingerprint anda

gerprifid md&%{efil %ger r h%o Olg%m “ﬁd’r"g&/‘t"”é‘& freapanfingsrorings of the sample

neutron

containinglyesticantaineno rAteite768) theL@p sl BEE s g&& ﬁué&pﬁn?searé%%med by

cont ai ner - At step 6
:Mra;n%&%?%r% aﬁf‘%’ @ f@ﬁeﬁqﬂ@mﬁt& forthehyest container
311 esmbncrmahz D a
g dabBnfdyOina hed@f&ﬁw BRis farﬁ'%% at step 66 to

eutr n erpr|nt for the tes con
obtain th@ gagg@agré pg:}rogﬁ@an@@tﬁqgﬁmm@pbn the samples. Accordingly,
the pair of nﬁl@eﬂ@id fhgeQPd BLMe 3m lE %Evg%n\g;\ﬁ%ﬂt%m% 6:‘15 ?aﬁ];g;ngld radiation

fthe t ormal i zed gamma-ray and eutron apon

olthete %’Ptaﬂ??ére?&ﬁﬁ?‘bt edioB di ngly, the pair of nornalized
fingerprints for the sanple have any influence of the
background radi ation of the test contai ner renoved

Thenporanalized  Wrepomo fingdrprings mm b NGEEOih Nthe Wk dnhﬁﬂgerprmt
dat abase 30,

datab: | £ ring,

fabaso 05 o M1 18270 TARE Bait I Aorilizad R mpnettron weapon

~ fingerprinffimam bﬂ%lweahnbtrteucmm:femgo Iatl &%hﬁ{j dnﬂi{a@seﬁﬁﬂe UM to obtain the
r0ss-r.ef ere 0 an.iden

partioular 36136} waSpof HRESRIIR, FEAChGveRL e deotith ofie smplo 3 also stored

mmewemﬁgmmgdmphaseBo in which event the identity of the

sanple is also stored in the weapon fingerprint
dat abase 30. When a series of test containers is used,

Windner sdriss 0€08st Ritaikfi i QL iwhcGe aﬁﬁ &5t ?&Itglﬁé’r%%%am%g different

sampl .Sﬁ{;ple in the performance of t normali zin
ple, &Pﬁ?&%gﬁﬁhﬁlﬂpﬁyﬂgm sent 68)rthe toetighog gamnia-ray and neutron

b s ¢ iner.in t
aCkgTO figRfints oy a?ﬁgfg}lgﬁ{e%fr g&blt% un- n et %;I";‘?.lienglgmctecll1 Fom the un-

%erl es are sub

SHEaTay) 2ad deHion mapans&qgorpmm @btaiiadrfrain ¢4 pirfRelar container.
Alternativilt, Ot | ner I 1 h; e,
' lv%¥l g?engﬁl gam#h r ay?‘é’n%& tf%ﬂ % %%gpqp rf
average of) Eﬂmbcﬁtasemnntsaﬁena@ehﬁéstabbnﬁﬁﬁh xﬁlt!gg%éﬁébsl Aby bE %btracted,
er, in the series may be subtracted
respectivel§ ol i i AL caliialify ABHASEDR tewpom RoP Bl

neutron vveapon fingerprint. There may be further

Th% ter Jays tg construct t he weapon fingerprint
Toalye RY o ¢prstiishthe- Weapon fidgarpioint database 30.

For cxampfe; Mamalﬁy @hd ﬂéﬁﬂﬁﬁrﬁi%ﬁrgﬁﬁ% 8P G4d; é@umdﬁcfac@esxﬁﬁ?é’na?s may be

d|| i C sour

readil | able fromp
y avay g'{ﬁ SRWFSP soehad the Norclear Regulaprp fommission or the Atomic
~ Energy Commission or may be calculated using computer simulation and modeling. The readily

available or calculated Fingerprints may then be usecd to populate the weapon fingerprint database
30 alone or together writh the normalized fingerprints obtained by the methods and processes
described for the flowchart 62,

As above with the original background fingerprints having been obtained, the manifest
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Energy Conmm ssion or may be cal cul ated usi ng conputer
simul ati on and nodeling. The readily available or
cal cul ated fingerprints may then be used to popul ate
t he weapon fingerprint database 30 al one or together
with the nornmalized fingerprints obtained by the

‘ . es ,describ f the fl owhart 62. )
ﬁngelprmﬂse a oveeggmw ? %gsn?)’rvf‘? gPEh aff’n%ﬁ’((f%gr o%’&e@ﬁﬁ’g the ppaptfest fmgerprint
database Hdvis mgnitaetedofbtmai peddg dthétennof kasin leglifimbicngafidid Mo the test

. abase 32 may al so now be copstructed. nerally, )
continer {78 SRR e il PR o0 et (06 1et copbioer with. the
item thereu.o Thp vardéusdteaR df kSRS lekitivile b@iflbritd 4Bt BoSLRALAMY By Qanclard
commodittgﬁ?%g%t cogial Fer and obtai ni ng the gammma-ray_an

X PPROHERT Iy Ph¢asaqeg iny 4 gontainer by, shipping avwtherities such as, for
example, tiHeaiBnten/1ited will'@ely dss6difiel L6R T 08 Wik ]! Fh’f@'ﬁﬁ' i
contents ar thgsg i dent i ei ed by(/) gytsi?gndarggscomm }??/lTrade

.. f
Commissipps o t Targt Sehsduleapraileble) gt itpéfweiwusitcggviwais/ reports/
arc/w3653 ShioR pFﬁﬂmeﬁH&ﬁPﬂgb %Mértfé'%‘, ?ﬁ%& Ghtainddd mafé@%k@ v&litne{;l%n ceshofthe test

. contents_liste I'r associ ated conmo
containers (qeptainsg different s9apledham each ether obthntestiamtaiselsar noni zed

Tariff Schedul e avail abl e at
http://ww. usite. gov/wais/ reports/ arc/w3653_htm
Withy conténuing efereims tg dfige J, ghert ds showmb aflaver channy2 b an exemp lary

i of e _test ont ai_ner.s, cont.ains,
rems 390 MG (360 i s B B0 e a
step 74, th_e@anﬁnaamysie;er%r lanﬁmniduﬁt}h rd?wbﬁf,er&aﬁFlsi ﬂm@aﬁ:}efoﬁes tldaéﬁ & obstain
e o SRSl HaC ! dr e Bo R Sl B SLAet epeively
develop ghmpgeraprdatd addtRBese dda fomiddidetbRd ahd SiiRRed the %efiﬁna—-ray
Y.

issi nme- r r_an neut r on r, prefer
emissions %ﬁé e a%tﬁgetecto and a neutron detector ef er a

DEulzon GRISToRS RpnRg mebrairthe toss contaigien avithihe llgmoefggitinaate
Talkc AN i r | Biclififes -
contents pXak&D HeRid, NAn aflyFet £ Rk 8BRS gﬂ\@fﬁg% 239%%2&3%%%?%3. 1ay ddata and

envi ronment, respectively d op | -ray
neutron dafy far the legitimatle itemcprsaitingdettcantaingr ipte Hotled getwma-ray fingerprint

2 . +e0d SS# eyt ron £, Ssj W
s e BTG O SEARE1 LR b Q0B Sh AP by o
neutron mayygfesthngerpyintoeiihe kgitimate itam cordhiving tess icontainer.t At step 78, the un-
2 r QL L1z ajoa-ray.data and. neutron
normahzedgaé a ;orﬁ%%gﬂ'ngég%lltei %g)tt&ﬁ?%e i egng%gﬁétﬁ%éﬁ?%g e(g}g%agrﬁam%{ay and
neutron ba:cclogmumb ﬁhgelplgmmfa-tg&yte&i ggﬁaﬁﬁdsri fddm tﬁldnazdigﬂliiddrgamma-ray- and
i rorint., as i.ndicate step /76, to obtai
neutron. my B s Sonived (2, Sep 76 oo G then porBAlEed gammeray and
neutron miunifkge Haperpiitts Gbr teeldGfivatdRéS. | AR EARLAI AL MErhAbld mani fost

. .contginer. At step 78, the_un- nornmalized manifest
fingerprints &Wg@\e FEtogte fom iy ey Aptingsge of e brakemepadhmdiation of the test

container r&nhb@d@breftamma- ray and neutron background
- fingerprints for the test container fromthe

un-normal i zed gamma-ray and neutron manifest
Thé; g:?%gz—lﬂfigg gﬁaagﬂrr?rtta ﬁt!rlégi?‘f)g%gs B4 PhefBud UoPPh 3h Nink NGanifest fingerprint
database 32, as indicated at step 80, and each preferably cross-referenced to the Commodityz ID
52 for such item. Accordingly, as best seen in Fig. 4B, the manifest database 32 contains a lisst of
the standaxdized Commodity ID 524, of each item, for which normalized gamma-ray and newtron
manifest Fingerprints have been obtained as described above, stored along with its respective

normalized manifest fingerprints 8110
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neutron mani fest fingerprints for the legitimte item

Accordingly, the normalized manifest fingerprints for

the legitimate item have any influence of the

background radi ati on of the test container renpved

therefrom The normalized manifest fingerprints can

then be stored in the manifest fingerprint database

3-2, as indicated at step 80, and each preferably
Wheneseiesfoditest @entainers tihrersh nlnéih )éaéﬂ)est&ﬁoﬁtﬁiheﬁwﬂfhms a differext

F
legitimate l{eﬁrn}lnA?J%Oéﬁqf fadce bestﬁ@gglg: §ntg{ Hg,f thq Hggmal gamma-ray amed
neutron baskgensad dingegpritnip dipyt itdRabR3t conifer HRMHe s&8<® ark QUibtracted froxn

nor mal i zed ay and neutron nanifest
the “n‘“"r?ﬂhz %% kg iR S g Pvpigd fry dhis particular
container. SAIM'thélja,mye Wrigthal ffini@s B \i@utréHh w5 mhfrﬁl% obtainesd

as fl%a‘?ﬁ %r,h%gsll e, -13 en a series t est
an avergeg BSCREE HOWA cAeh sk shmainadn thererieney be subtracted],
respectivel$ AFdndl dash anGobh IR0 barmeR): %ﬂi’gﬁ%
performance of the %ormﬂl |€Izy:dr§gh§ltlﬂe6p tﬁt'}{grlprmnal
gamma-ray au_d neutron background fingerprints for a .
It sﬂﬁ!&b@lﬁo?édﬂaﬂ% GaHLE & ract ed
from the un- no?mal [ Z%ﬁ%%{%&?ﬁo&g&g neu er%’?f&" RPPgipes es wall
(1) not enyi e rgamme Jax5LOR PERPELS; o1 (tzhuoszyp altenirated dockgpewrkiaiadation (ie.,

docrease o BB SRy Y o LR Tt 08 R o Kol e e, or

both. In sugh gvanu, Higenepirliimg gorhlahn:eg aalmnia@ay of ﬁéilh;bl:ﬂﬁffaniﬁkt Eh@erprrx]nt for acry
i subtract e respectively, front: eac
such item 36 B3 (B zt% S rSTRESt Sirting, PrRUE] SaRTIGIRY S8 neutron background

fingerprint.f Theyenqemialited gatmxﬁﬂwl Slr ReutRi BshitRBindcAPriA bl 8448 ilehf8Bimovwn

of . the kn iimate contents soneti mes w

legitimate contarexer qongqlgy ﬁl&)}g be A, Begitive Yalue o easred by 1@rﬂ1§fergnc2e fromthe
cofrespondinf beipindlgabamkas od et 8l balkRiind ingerprinflecr ease the

|ntenS|ty/energy of the radiation as it passes into
and, perhaps, through matter), or both In such

It s8N {alsd BE nbRAUhat BGeN Y T8t fHAIIY; {n EF B g rays and

mani fest fingerprint for any such |tem

‘neutrons inmatter TEheclorpuls yoll denapiioaitigipation ghfivenanifesy rﬁngaprmnfar an ftem

L T e L —
is known: (Qgth¢ rthickness rndi comsistentyeof thmyofithiter bﬁa]@_(z)eﬂlatﬂﬁ(ﬁness and

vV, d.b ference fromth
consistency (ﬁl resgé nttgil ng '?1 y‘%ﬂl&’ggﬂn’& rcgi}“to?“dn‘é'ﬁf’%noﬁg@k{j‘ﬁb“ﬂ% being
aftenuated. f]i‘heg ﬁudmels:t and tmsmbgr &f 5 ehibpin QbRAinRE siddBiQizkS, &he ship's

gapma rays and

h
. manifest sh%ugcij ﬁo&ﬁaén %{oﬁ:gqe {ogl:ats %gﬁ t Itglgmﬂs%law sonsisdengy; of the cargo content of
the shippinpodra@iineal | i e dois Qﬁ&'ehﬁl%ty Jfihe ?Jdﬁ%[tiéﬁ bfaﬁ% A& kno-wn

V\,hergl n.the process of flowChart has not “been

through the {se, o fpn ingpection dae baskemausdsimasupring dwmlaedammmately below.

(®)210)]

The inspection day gammaray and neutron background fingerprints are obtaired
similarly as described above with respect to the original backgronnd fingerprints. Whereas —the
original background fingerprints are obtained to remove the influence of the backgrouind
radiation of the test container from the above described weapor fingerprints and the manifest
fingerprints, the: inspection day background fingerprints ave obtained from one or more -est
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is known: (1) the thickness and consistency of the
container wall; (2) the thickness and consistency of
the container contents; and, (3) the count and energy
of the radiation being attenuated. The thickness and
consi stency of a shipping container is standardi zed.

h cotalnlnf tion as_.to
coniar el o, BB By L SR8 347 T o e convs
12 to reppgves Hiep piflignasooit dien backghnchdt BenmeuRY @A0nRNGH Bnikforss from the
sun-502 o U 8L AL S S APt 12. T

use or an I nsp

inspectioge day |bbekgr0mldeﬁl@it:peln)ts gﬁé alkb u'EEHé aifsnﬁél%ﬁibhléﬁrt 8&¥%ibed, to detect the
. eutr ound fingerprints are
presence %“{%?en@ "?PM*’P @8%%?% AFPNETIS i \e contpisepidet to

the ori gl nal background fingerprints. \Wereas -the
Qr.i back&rou d fingerprints are obtained to

ARGy A Pifio ey sRODHEes SNy N, hedfemundrfingerprints aro

ferably hebthiasd
prefera J? r Iuﬁtﬁﬁs‘ H?nﬂgﬁ% r%%fr%g (31?98 1? lné %?18 :til'lé; %Qn V\%%Prgn detector 18 as
will be “?‘?1‘2 8 dHeTRsPestitk Gf dhmeprtaingydRp "Thoss sklieddb e sreckil] recognize
that the cf)&ﬁﬂtu@ﬁte e hmARAySdatd ©F lthe m;%e‘fﬁﬂ H%r @éﬁ%é?%&%ﬁt{dﬁ@ﬂg&rﬁm is

same day as the here [ ow
P"marﬂyoﬁei’ﬂ%l’f‘é’o foat hagkeronmnd gamomeray dois siomfs| fiemcebe oéroﬁﬂﬂe and passing

vt (R M R, FP B ShRed "MiRuphle gl the constituen

neutron dﬂﬁ% géths mppagtxom Hay nemran bmcrkgicamd Higpgerphigpie ly@eloped from
- e o use er ei nbel ow
neutron eg%fsg%lrg{l% ﬁ%n Tq(haél tﬁ%rg g'og)n&@tﬁt ﬁ:@ntamer toward the

. neutron defeeictnri16l The hespedtion g:layl Haewbuﬁ@ﬁ@eﬁﬁﬁh@%z%r d18d dtifined from a single
i nspection day ganma-ray

12. Accor di
empty tosf S RUAE 01,2 s8R0 GHHILY 47t EPRRARES H ESClph @Rt tgaena-ray and
neutron ﬁngbmrmdfoﬂan &ﬂ:h%hﬂaﬁﬁéf? e Wcs B Q@éﬁé&e@& ot rﬁ%xg S Bined.

sane neutron detector 18 as W
| at er i nspection of the contalner 12. Those skilled in

Withefidncditd Figl 8GRGRI @ho&ﬁ‘é‘ho%ﬁa&oﬁ%f ik H%%,”Fafe{.%é{d method

data of the |nspect| on day ganma-ray

- and process 1 ebigin the msg;)ectpm dayr gamndeageandmduﬁmmbachgmhgdl fitigdprints of the
empty tesf A HRhGY AN %&i’cﬁ@& & ‘{&Q}étsﬁe g ouna andd&tat\s | ngqrﬁ%p ¥k neutron

ldgvvard t hrou etes ont ai
detector trespeotivel s deatclob tgzahmbiray datss tid wesitronN@dth Ifidin B AePécted and

gathered %ﬁ%@ﬂﬁeﬁg egrﬁ‘s%g%sdn Lﬁ?u ba%: %&é%dg&%r g%%‘ﬁbé’ empty test

container. f (Thwn anhalyzek33 adnqbldﬂa&i(ﬂﬁaag ddteBiok hg dnﬁ?tﬁe neutron <letector 18
digitizesﬂ:{:ont ainer tovard the gﬁgt ron et ect or

I SRR EPTAY, dfa gndueutton, Wﬁ%cq@ﬁa)neawg both a sgamma-ray
fingerprintolcih ﬂ&ﬁrdﬂiﬁi@eﬂ:ri&t,%ﬁdmﬁ@@hb’st@lﬁﬁ. container or a

series of enpty test containers in which event the

ganna ray and neutron fingerprints for all such

%:ﬂ'ﬁgﬂi&g&ﬁmﬁjﬂﬁr Figefyti ahid S nAUEIfind M Yorfhe empty test

container a:re then ternporarily stored. for later use as the inspection day pamma-ray amnd neutron

background fingerprints, or for averaging with the inspecction background fingerprints of the
other fest containers in the series. = any event, the resultant inspection day fingerprints to be
used are preferably stored in the inspection day background fingerprint database 34.



Wth reference to Fig. 8, there is shown a flow chart
82 of an exenplary preferred nethod and process to
obtain the inspection day gamma-ray and neutron
background fingerprints of the enpty test container.
As indicated at step 84, the gamma-ray detector 16 and
t r.18 re ectiv evel op
With R 28 Rlcrildg) tﬁ%ﬁe&et gc? %\%ﬂ@p@@{i@e’ igspgction of

gamma-ray data an
the contam@at Hemey belperijameda Cam;ﬂmﬁﬁspéﬂﬁorﬁéﬁhﬁeéﬁﬂtﬂﬁerem §1§5J Q-eferably

om,th cont ai ner. The anal yzer
mvo:e fO&w%%&‘th‘ﬁ% ﬂi"ﬂ [ﬁa&} dhst Isstsgpay, gbeaiepd; b itself ox in any
combinatiom G‘Wﬁh@ﬁl‘/dﬂ’tth@bﬂkr &leee dms hnczaﬁaﬁ Srderd
utron dattaFfor t est Sf:]ont almr%nlél ne’qﬁ%)sg tﬁﬁ&' may be

referred to Q% S e c)),n iy sﬁtte a l%pch@gmdomdmmtqgﬁ ami an gguivalence

radlatxontestndl cated at step 86_ At step 88, the gamma-ray
fingerprint and the neutron fingerprint for the enpty
test container are then tenporarily stored for later

Wit gefodénck idw ©OSRE s
Qack r gund fi nge:r:St %egﬁ)é 8@?%’?] aver agl ng a}etﬁ%{e’?ﬁlgrypmfened
methods an Wgﬁsﬁ)ﬁ’ ’ﬁﬁ?ﬁﬁ@ﬂ’é Feeiiainery 2 psing the it dbove melnﬁoneﬂesﬁcs Ina
preferred enfBBERHE bF tHepridf RSk &F%‘%e Vgg%fa cg ?}ﬁ% ch’F?mer 12

I nspection day fingerpri
is engaged hyy § %hmﬁtrﬁtlaﬂenw dpsach tmt dmpeﬁm}cgmmtfajnegm Rrpeftbrrmed non-
nnmmydyagapggqﬁ 4. -15 Wth the above described dat abases
havi ng een constructed and popul ated, inspection of
the container 12 nay be perforned. Conplete inspection

optai ner pr ef er abl y i nvol ve four
In eag{ehpéfg’t O F‘mzﬁ%‘ %Bé‘ﬁ d Jpeap e leeéltrgnr@at,a a5 obtained

by the ga:mnedajo_\,detecw 16 afd e &ié)ﬁtroﬁodé@éd?&t 1o ﬁ&c@w Plstd€2.  As
reetests nd in any order. "General ytah

h t
heremabovet %S?r bﬁ‘«fﬂl;hlf,glea@qu 8 guaycbesislated fe Misomerey or ctamhaﬁilhfs ewnissions
emanating ft@ﬁi the @oh@AGKH 12U i Add B dighihd gqjl@rlmﬁﬁ [ %j f g&%gelop the

di atlon test Wth reference “now t

gamma—ray it and thepguiron ofiegerpriat bxéhq)mtglnpx ¢2 ¢o obthin the container

gma.;aymh@,gﬁ, RERARESSes to inspect the container 12
usi ng the our above nmentioned tests. In a preferred

enbodi nent of the present |nvent| on, these tests are
r t nt ai ner i'sS en t he )
i BE0EP SRR 300 GRRHE, Ao, B FRGERR A BS comater
fingerprints @:@nnmedlmusdmadmtm ohn Tol Wﬁmﬁiem&ﬁﬁhmﬁ@ siel?ﬁ 94, the

sy o O R el SR ek st
inspection dgynfingetaint databat 08 &P fivnd tdrisbritg Utdrale A5k %ﬁﬁ@&c&éﬁg&ﬁﬁ the un-

indicated at step 92. As_ herei nabove describ

normalized gAY at P%th?ay%%am%l fipestprings efieined dn gyrformapouiof stp 92 to
obtain the ncirigali26d gEhMASay and neutron container fingerprints. If un-normalized container

fingerprints  are used, then the weapor fingerprint database 30 and the manifest Bingerprint
database 32 also should contain their respective un-normalized fimgerprints described above.

The ~weapon test may be first performed. In the weapora test, the normalized container
gamma-ray and neutron fingerprints obtained at step 94 are compyared, as indicated at step 96, to
the gamma-ray and neutron weapon Hingerprints, or to each pair of gamma-ray and neutronr
fingerprints, in the weapon fingerprint clatabase 30. A decision s then made at step 8 whether
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emanating fromthe contai ner 12, and any al so be
digitized by the analyzer 23 to devel op the gamma-ray
fingerprint and the neutron fingerprint for the
container 12 to obtain the container ganma-ray and
neutron fingerprints. In another enbodi nent of the
the co wﬂre L A, 114 P eferab e,that he cont ai ner
iR SR RO ol b SuihS S B Feiy aeSatap 9ale wwespon
ﬁngerprmtmtpbasﬁ G0m X lides mulhaf t]ze dgpmmat aép 98 hadlcaawamﬁﬁmcaﬁﬁtch, the

nd
YES patt B B B P D8 @i T ep: e JUp i reosul of

the decisiogiab Istepe 9B doey nbtr dichETROY Aiatcls (thE NI path s $aleh AQ tAbther fest
fromthe un- normalized gamma-ray and neutron

‘contai ner fingerprints obtained in performance of step

92 to obtain the normalized ganma-ray and neutron

cont r fin rprlnt If un-normalized contai ner
‘Fﬁ?&gﬁ%&?ﬁﬁfl’é‘y dexidsrtormrdn 4 the nystiess et thganapifesidatabase 28 is
queried, asigidibaera30228nd 16 BRMAB&ESID 56 RY Pl d:Bhined 35 3 @%ﬁ%m%e list of

| so shqul d caontain their respective un-nor nal

Staﬂdardmaﬁgtawﬁfl}% {12's 3@ seasi-weterensed to thwemvmp P 30eBr eaddnyofhie contents

the mantfislss for RBS SoidiRg 12! %ME.
on. © _cont _a?irner &rggrrrraurgh an 28'“ Edta? |hgergﬂrﬁn%%’%ﬁ?lgflﬁt%atabase
32 is querigth ugingipaghy @reé@mam IDa%) ﬁmm thamenifst detalpsOB] to @trieve the

fingerprint FOE AIRRd ?éfnsa%cﬂ %tsrb%g wﬁggf L n I%:hgerél lgf:?rﬂ{ngdrt)(ﬁ) 52 used

each pair of ganmma-ray And
- in the queryhe The agtoinved; ltﬁg!erﬁngenpmnmmbahm B@corﬂbﬁ%dl 15 fofinuigte t"BePported”

_gamma-ray'%ﬁ%ger pri ﬁg lﬁ l§ :Ngﬁerc]gé ::Reaﬁsngﬁlenglfr weapon

fingerprints in the weapon fingerprint database 30.

i the t of, the d ISI on_at step 98 indicates a
Conleiit i Ui i frse paplized coptaloss fingarmrints ehteinesd at step
94 are comﬁ@re(dEa:gmd{b)atetl%t El@ﬁ moee%tha.ﬁe bﬁﬂbﬁ&t ﬁ%@-gnﬁ{s %Qvéi%d at Seep 104,

result of deci si on at “ste

A decision i &P%P@dﬁ Ay Sfﬁﬁtlé’ﬁ Whagigende samtaines ﬁngﬁzmmuewmaﬂa rmatch the
purported ﬁl:@érprul&@r fEOMEGEsult DT HEBe {sti atl t e man"eaft %h%n%sta%m%tch, the

_ formed. In the manifest test
YES path @F‘l‘?@ and therstatus 4Q&ig.nd) is attuchedt as]lﬂﬂcanedmg stehd 10. Furthermore, at

fi ot bt t
sp 10, EPRERRRY b e o 16 ol Bt BB S hoes o
. indicate any; matehy HedVQ @rthl iDiakien fand anarhér teft peffengaiit ents  on the

mani fest for the container 12. Then, as indicated at
104, the manifest fingerprint dat abase 32 is queried

The [lmchgroamt madiationitey ethye ekt dertRifolhbdd Od Wﬁ@toﬁﬁd‘ fatiﬁ%on test,
tabase 28 to retrieve the fjngerprint for each

the o ERRRSaY v ire e icign SERCA R o i et comared, as
. indicated atc et A 2,ytol Expedtel PashmbFay MBta0MRT ﬁeutx-‘q;ﬁ dafl, rdvﬁ&?qn' U B ferred

rints may then be conbined to fornulat
'emhodnnenL p{?%&rgﬁpﬁ mventlon is obtained from the constituent gamma-ray cdata and
neutron data of the inspection day gatnma-ray and neufron fingerprints in the inspection day

fingerprint Qatabase 34 or in temporary storage. A decision is then made at step 114 whether the
measured gamma-ray and neutron data is apomalous to the expected gamuma-ray and neutron
data. If the result of the decision at step 114 indicates an anomély, there is an indiceam of the
presence of radiation shielding material concealing illegitimate contents in the'coxlliainer 12,
Accordingly, the YES path is taken and the status 42 (Fig. 4) is returned, as indicated at step 116.
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gamma-ray and neutron fingerprints of the container
12. Continuing with the nmanifest test, the normalized
contai ner fingerprints obtained at step 94 are
conpared, as indicated at step 106, with the purported
fingerprints devel oped at step 104. A decision is

If th HERflS: t whet her. t he cont ai ner )
© "esf‘f? Eger pr ?ﬁ?g agtesg«ﬁ)l L dogp Pt HdiFRe aﬂq'eamg@?sbahqlgg path is taken and
another t¢st peggérmednt s. 1f the result of the decision at step

108 indicates a heuristic match, the YES path is

taken and the status 40 (Fig- 4) is returned, as

Ini andicarbbdiinent o tBPpréddit ifviitioREHERESMAY is RiRRed Wera e measured

aa _ceattlflctte 48%%0 be issued. If the result o ]
gamma HECTURERHALY S8 thandhe eRpstituprs ssamms-red detacfyhardnsplostion day
gamma-rdyligachiponad fingSrpralk @hd Idmennkddgley dhtl be%ﬁtialiyn Breater than

the .ack‘groun radiation test may next be perforned
. ““S“%"I?Bt AIegdatenat thednspesting dag geutron backegrawnd Snperpminta -QOthyrwise, if

both the Sl?a&u@d‘ aﬁgéﬁﬁ-&‘ﬁ}e And SlLHOD Ha! %O%}%;t&t?%ﬂg;cgé}a@e 298 Gith their

. ar ed, i'ndi cated at step
respeclveGoRFiacH Spmag-sayand nestron data dthe inapectioniday badipeifKlr Btkerprint,
for examphdiRe dbwaidn 0; Lnventd on i s, obtai.neqd from
t he const int uelﬁgq‘gsgp}n&%?rﬁg;thégarhoas%lhgmﬂ%mlﬁ Hﬁ“ﬁ‘%ﬂa of
the inspection day ganma-ray and neutron fingerprints

' . ] ' ..fingerprjnt database 34 or in
1018 chlileh PREEMAD gl ShRrs e frermae miurery dadmeutron
data and thﬂinqodleaon d?egfmasnayadctl g?nmxraaystmwd ﬁtgttﬂofﬂﬂsttﬁﬁhﬂyi deviate from
0 Q . eX ed ganma-ray_and_ neutron ]
cnch ot WPl el B ATt b Trespectiv of
whether thenktpitinieas coriteattONBlnle ahy) SiRificnt %ﬁlﬁﬂl-ﬁ*' Rlird Cources such as
sence, of radiation shielding material conceal i ng

smooke deﬁgﬁff%@g‘?f_t P IBSEBRAR Mdation sprgeedlai ndrinclade any sign ificant gamma-
ray or neW€siOEdlirE @] the BRtaitEe 1Pabdd gags%gge&m by ‘?hesﬁ%%ﬂ%sérg performed

) &Fia?). 4) is returned, as indicated at step 1

manifest tpst appye deseribedofSimiarly) € ihsi eomtainexs 12 pottained @csignibicant source of
Aamma- [ i.S.taken an v s
samma-ra) 13 et Q0O ok ghy el BBk Rl gach dlepitimate
source woplddgunbeen detentedby the veapmotestiaboves desutlibedit ed when t he
' measured gamma-ray data is substantially |ess than

the constituent gamma-ray data of the inspection day
Hogewraifray ibegiimate nonténtrig skipided byerdididg sARREM @thterial, such as

ron, data is. substantially greater than_ the .

tead or cofflle, P HieRER mut S45p4 93 nirmalln P aesEh s copipiner 12
toward thebganitga-oaydet &g 6PTillbe suppleSio®! SR ccdltingB0ithe MBSare gamma-ray
dat ofthne%a%hed ga -ray, and neutron data are€ ‘substantial I'y

a of the. goptainer 12 Futsiretiplly less fhanithpecarnsiimentt gramea—ray data of the
inspection W&ﬁ i an&gk;%:?%&it GRbarpeiht. t hq?lh‘fhéﬂﬁtﬁje,' WmdAYf the neutrons
‘emanating from 1llegitimate content will pass through the shielding material and be detected by
the neutron detector 18 amd the shielding material will cause the background reutrons will be
backscattered in greater ntambers toward the neutron detector 18. Aécordjngly, the measured
neutron data of the container 12 will be substantially higher than the constituent neutron data of
the inspection day neutrom background fingerprint. This inverse divergence or ratio of the
measured gamma-tay data to the constituent inspection day gamma-ray data arad the measured

ngutron data to the constituient inspection day neutron daka is, in one embodimemit of the present
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for exanple the deviation being insubstantial, then no

such anomaly is indicated. If the container 12

contains all legitimte contents, the neasured

gamma-ray and neutron data and the inspection day

ganna ray and neutron data shoul d not so substantially

| om_.,each oth such _that the shieldin

inventiort P A " 1 T5feD X pRS Ll Sinctins 1o priop Sbipine: oterial that
shields ﬂlmtgmimm cdntvet,| aghtak MRlicacheNBRES s htd@r ¥¥pon,

significant gramma-ray or neutron sources such as

snoke detectors or other legitimate radi ati on sources

Itahouid bo hdertoddBat i Yhis h&ihi Elitﬁé%e& erk ?Ms Blen a determination

. heth {iﬁutron sour.ces, t he cont ai ner pass
whether tag SI3ReCt epntaigey ﬁ%mﬁﬁnéﬂ)owgweq@érﬁm@n @hephtets aseksted on the

manifest; a0 (3 #HARG6h DGfeldmk Thhldhdly  1f rfon&hgf ﬁ%gmrg féﬁ{mllc%ntents have been

cont ai, ned a signifrcant source
determingfd be i the fputaiamisthen hepeongsy s Isicab amﬁthe Icéraﬁca:te Maban issue.
content, such illegitimate source would have been
det ect ed by the weapon test above described. However,
Ther finglytest| i dlget squistalence madiationi tests h IIﬁ|tHB‘.3 dqllﬁyaléxadl raai[aﬂbn test, the

ial ,asSU h as e o crete
container Sﬁﬂg%r Oung%igl%ﬁ;ﬁ{ rs% 592 f%a r%ep( H‘%Ufjhthe entire
contents qfiike wonifesi ﬁmgerj)ﬁnt dawlmem he d@tﬁﬁimrlﬁ @endrideat 8kp 100 whether the

container ‘ﬂnk%xgpl?tg%u cgfl%?mat Cany Lgﬂ 1t§h e%r]ggﬁ?‘qgﬁ %ggelpnnt database 32.
Ifthe rcsufllﬁfﬂh@déd&s&iﬂ it btep 120 hdivated @ Heaistié iafmt ﬂﬂmpd‘tﬁié ¢aeA and the

status 4 i s el s bl Sep dBhe. of ¢ ho nout  ons

emanating fromillegitimte content will pass through
the. shi eI diing material and be detected by the

If the s ¢her desision pbstam 42 deesant #ndipatg ampmetchathe NCDI path js taken
d the stafid L0 e scatter ed
e rge(g{ég? i er sa?ag\r/\}g(?% t 1% g@ﬂg tlrzgn %'%ta%o% %ﬁ 'séquent action

afterare Iﬂéﬁ ﬁ@l%/45tlﬁéo meats theagntainer to arseciat &caﬁoﬁklﬁperformamanual
2 will be substantially higher than the

constituent neutron data of the inspection day

neut ron background fingerprint. This inverse

Qr .neasured ganmp-ray data t
o I SRARRT Rl SriSBen) Shvals Sommmeng s aests el advise
_container stammm thelf if e tdoRRERA TR chftaink Padi @RS Ve HABrall E%ﬂﬂ%ﬂt@ﬁiatmally be
Hysicall T%’ 'ﬁ@i’ﬁ@’ S}aaqa ,Vln one enbodi ment of the present
plysically Tpspep & eR YsR dhEhe PFFEII@MPHISﬁ @f busiess, legitimate

inspectio

. shippers vﬁﬂt éiiiﬁsleathé YsKip '&r&pﬁ@ﬁ lof Lo Ot iﬁkL bﬁ%alhgaghpment
tains hields ille rrat e conten suc | oact rve
- contams aéFYf‘a!natSﬂag% aﬁedmea}svgﬁng thshwhspebiaomnder st ood

that at this point in the operation, there has been a
determ nation -whether the suspect container contains
Th?ff)ha%bméeﬁﬁrlbvdahygmbm a x(oze)l mﬁiotdrﬁm detscting sﬂdist:on or radiation

hieldi 0 3 shi el ding nateri

shielding Eﬁ%lgla 0 t%a%%'g e&%l%{e s)c[]feg rﬂl@' Ao éna%g éxﬂmerous uses of, and
departures from, the herednabove described embodunents without departing froxm the inventive
principles disclosed herein. Accordingly, the present invention is to be defined solely by the

lawfully permissible scope of the appended Claims.

DEFINITION OF CERTAIN WORDS, TERMS OR PHRASES USED
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determined to be in the container, then the process
can stop and the certificate 48 can issue. The fina
test is the equivalence radiation test. In the
equi val ence radi ation test, the container
fingerprints obtained at step 92 are conpared, as
indicated at step 118, to the entire contents of the
mani f est fingerprint database 32. A decision is then

- "Grathénead" sﬂtsle lp.lsﬂ:& Gnvdlitﬁ hﬁtt?_& fdescri}ﬁ[&n?i“ﬁﬁitai&&“ gxﬁéd%fgi Bhy xind of a
L] Stlca tc any 1] nger rlnt_ln't emanl.est
receptacd SHHL 544 €835 Sarff &b, S i Bomitesil s bR arreerrect, A “shipping
container'tlsci sinbiioet that B o2 stndhrdRbe fod b $inl N inpi
dhandYES gﬂﬁg ' taznker], and the st at ugmjf%ht %?]%%ng?% g&iﬁ& shipping
an fmgr Jp G, L sndid, @ "shipping spniginedS 12is shpwny fiGonteised"t inofudes, but is

not limitedl b, i€l irfilea, AllcHt SRribifht %E-Gﬁnggt Malel mat ch,
the NO path iIs faken and t he sth%uﬁg%f%%?%egﬁ%‘df) is

returned, as indicated at step 124. One possible
"DESIRSSIUeNtsarid wik . ra,of -1.-ne status 46 Ls
. to nove t he contﬁlgsl nertth'lt?g)ie%rl tZ%:#fr go I%Jo%é‘i'el dﬂeagﬁgo H&“F‘%?F%mog
data into digital | nspection of the container In the ordinary
course of business, shipping conpanies and their
.agents will advise container shippers that if the

"Dagitized gemaday dgtaéi'i nﬁﬁ’sumdllllniahlﬁ Mﬂtt&’&ﬂ&%:ifigii?n,i(ﬁgitﬂzkdl gamma-ray
y._be si ca i ngpect ed before
data meanf? oy 08 E s onof ool MR BB g s oeen digitaed

busi ness, legitimate shippers will advise the

mye 3k DRI NG _conpany oy agent that their particul ar
.Di%ﬁr'ﬁ%gi‘%?g?"é‘h%ﬁenr{{s B RS Paliesabespritionn digitizetd aplefron data
nxmnsmmmmb#mﬁﬂeﬂ:p&ﬁmbﬁﬂﬂhﬁﬁm&ﬁ%ﬁmﬁﬁib&ﬁ%ﬁ%?ﬁhﬁgh?ﬁ&ﬁﬁgﬁgﬂﬁmi
been descri bed herei nabove a novel netho or
detecting radiation or radiation shielding materi al

"Ehegf 6 adl BARng RS 43 MaE AN ALS) e
e B O R D iy SR Hlpe Y ohl T o gomma
ray” meanf dhe PRASOWS the sleppsibaf edintidh menthe ginthowty stepabt i gbsorbed by

% t L0V ' [.Aci hSel osed herein

matter, in SRR R 1 R Yt MR BUREoL SF P i s rample, as

gamina 1aysdrass thrawgeh & eoditmvibdide (/Nﬂﬁ:qi{lﬁiazsairlﬁhe eBEQPef eichisieh '\%Sam&a ray is
478 . DEF] NI TI. O) AN WORDS, TER .

- absorbed P RRNAC S @hd™ Tur-Bache. s e AR il SPEeRBGbich 2

photomultighierc détetts omd taan tisions ‘eleb®iRAs siumdl Ki B #TsoBd state detector like

. ept a sych as a box, carfon, can, or_jar, in
Caduum [ERGRIC o), 1he gioferat coeor 1o dbsombodshy SifTagind then released
directly as an®R1edir0 8igndlS The GNttial SiEnd BRfenBRSs B.Eécfillg?ﬁrgﬂ&ﬂliﬁhlzt%%e energy

Fihe o for efficient |and and ocean-gorng shipping and
oL tae gan@AtM-ing. In FIG 1 and 2, a "shipping contai ner" 12
I's shown. "Container" includes, but is- not |limted
et 0, truck trailers, railcars, airfreight containers,
Erergypdgach meutror” | Axased in this written description, “energy of each neutron”

means the energy of the deposit of radiation as the neutron stops, is absorbed by or passes

through matter, in general, and by matter that detects neutrons, in particular. For example, as
neutrons pass through @& detector tube filled with gas, say BF3 or Helium-3, the alpha particle
carries away the bulk o:f the energy and produces secondary ionizations in the gas. The ionizing
radiations generate a pwilse of the same height. Gas-filled detectors operated at lower voltage
ranges tumn the tube into an "jonization chamber" or "proportional counter,” where there is a
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"Digitize." As used in this witten description, "to
digitize" neans to transformanalog data into digital
form "Digitized ganma-ray data.” As .used in this
witten description, digitized gamma-ray data neans
any measurenent or record of gamm rays emtted by

. t h be di.gi.tized. . "D gjtized neutron
relationsif ey W, Stey IS Mpiphec pecslechplicommrnd; G ((bp wlse.  The
electricalrségal sirengtht & diratly pAPYrTRAISES SERRALG of BRGREFoPEnd thus both count

by matter which has been digitized.

LONS ,em tt
andenerﬁ’é%‘geerlsg@mépléeggﬁgﬁam ray." As used in this witten
description, "energy- of each gamma ray" neans the

wSner of the deposit of radiation as the gamm ray
‘E%‘B‘g% réli‘%efaﬁg r BSPSEY in thiss paittendesayiption.al "gammrda-bay fingerprint”

means gdtidréPhnd BBkitide] Qehnmada MR 2iiRld BPm 4 @Rﬁgﬂléxj ¢ l&o%{]pare, "neutron

.For exanple, as gamma rays pass through a Soditum
fingerprigt'] anaél PRy gnthezed apd digiized meytron fdaaehitted dhogaar@ntainer; or
"radiatior] BigérPrintADSARL dndits ¢ | Y oflred THASHEN SR dns

. "regrlgdi ated” In ‘%ﬁse [ se}uggl aglgec ?}gr%dvﬁﬁﬁhgﬂona%a% emitied from a
container grd insides oith gammetray ped sewdron fingerprite  Radistioac fihgetints may be

' I a ' detectaor Lik Cadm um, .
representl 1 spefe o ol B SpcShaibhalh . Migserny 208 puigniys rofr 10
gamma-raggrutignar whdintiore! fEpsmulintstl as qaidny-fy, Muteh efiadiftion "templates.”

signal. The electrical signal strength is directly
proportional to the energy of the gamma ray. "Energy
“Hefrigielly meatth"oor. "ToABuristieally indtbh.S A¥ iskd RIknASHGHERHERRAption, "to
heuristica e&egc%ymof egch neutron"” neans the energy of the  ~
- BEHBLeH; mgans fo compage patters o igliizpd datas dstprmine dhwis similisity with a
high degréeyofasertfinsss ehiletidt edipitinFRinteact hitdhe e Fturis@® Sl h" is the result of
heuristi tter, that detects neutrons, in particular. For
CurIsty ﬁ'ﬁf?h@g as neutrons pass through a detector tube
filled with gas, say BF3 or Helium 3, the al pha
article carries away the bulk of the energy and

" | E@ﬁ%@@@@bﬁdﬁ? ysqdomithigtmmdescf'ipéogfdsiﬂegifhﬂaie content” means
the imperRAlHL Bebtcf UPRUBRRIACHOREMT Bt ST cliin] Jhtappey not be

lawfully ttemspgeted. t urn the tube into an "ionizati on chanber" or
“proportional counter," where thereis a -20
rel ati onship between the energy of the ionizing

"Infrasity for efamt it:-ﬂ d_zee&g!zge/ °{°|f tHeh garﬁﬂiatsﬁ;ys"-r Pﬁt“irﬁct,xﬁﬁif of Famma-ray

. - Siga r is djrec proportional to_the energ
emissions'crilersity of Bpping:tayicias pot ¥red dR this weiften dasaingyon. é'm@%y of the
- source of terpaiitng SR AR Minte ARG gad¥mbirdP Shfiisionbr '%')r "iﬁtéh%ﬁ? rﬁitf%ammaﬂray

this witten description, a "gamm-ray fiIngerpr

data” means, the aumbaer-or-gount of detsried zeamma rars. emijied by marticudn radioactive
material pdriu@ffoftif@t ai ner. Conpare, "neutron

"Intensity or count of the source of the neutrons” or "intensity of meutron emissions" or
"intensity of neutron data." As used in this written description, “intensity of the source of the
neutrons” or "intensity” of neutron emissions" ox "intensity of neutron data” neans the number or

count of detected neutrons emitted by a particular radioactive material per urait of time.

"Legitimate comtent.” As used in this weritten description, "legitimate content” means the

S



fingerprint” which neans gathered and digitized
neutron data emtted froma container; or "radiation
fingerprint” which neans gathered and digitized

radi ation data enmtted froma container and includes
both ganma-ray and neutron fingerprints. Radiation

' ' esented as a spectrum
comentséggg?[t%érra%rﬁ%or gB%%%@féﬁ? rnly, some scientists

refer to gamma-ray, neutron or radiation .

gl 1) rints", neutron or radiation

'N% t{;?%]e%% mﬁ Fgﬁrq%g{ma tgs| rtt,q:a@@pnp@pn, a-r@eutron fingerprint" means
gathered hadidighized ﬁ&dt)‘otﬂ&étﬁ BmittFroda Scditihdt & r?e ?@:mma—ray fingerprint"

descri ption, heuri stical | natch
which %qﬁ%ﬂge ‘érd:t%‘ tiged E?@mﬁt@éfdd%@teanﬁ@hﬁemm nentdiery or "radiation
fingerpritl' fitieH bieé[ns\/\/lgﬁ&e?ed Mo Hﬁﬂﬁ@deﬁadﬂzfnoﬁ etfataabxﬂtttg% %mlgte? %gltﬂ;amer and

{)%‘gwrlng an exact nmatc urirstic nat
includes GEmmsfay Aadaeytron Epgsyprimtse Radiation fingenpiitts maky be represented as
T R AR e T A——

i mat e” cont
or radlah%'tﬁrtsﬁtpr@ts rdianues-fayenatrofl avhdistionttanplaies.bf a
cont ainer that may not be lawfully transported.
"Intensity or count of the source of the gamm rays"

"S@pctrth sAwuswﬂ 1gahlsmmﬂwep demrﬁaﬁbﬁ,n'sspedwograhiﬂ @e8hd ¥ graphic or

photogr: ?FQ;%} %yn p? u%g dt[uf?a %ﬁpt\éwgteggd%]wtmectmgmp "

“spectrum’ aymd 6speétmgmﬁS'l taye ogyxgﬁytﬁﬁn{say ﬁi‘gtﬁﬁédo@ﬁect%graphs, spectra or
spectro nteq)é3 1% garma ray data" nmeans the nhunber
poclrogran PR OBt i t t ed by a parti cuI ar
radi oacti ve mat erial per unit of tinge. "Intensity or
ng count oL}ét he source of the neutrons” or "intensity of
¥ anglyze.” o As usedk &nhis yrdfen rdsseriptioadl dspectrogsiphically

analyze" xﬁé.ﬁﬂtéﬁbal BSqak %;,&ng@%cé 'sﬁéé intensity of the

source of the utrons ntensity of neutron
em ssions" or "intensity of neutron data -means the

partlcufar SP |oa@%'&§%&%tl§ ronlbtme stoes 'ygsusedmth‘s

written des:t_ragtom 'fsabﬁanbdi}elobvct‘ tas t]metﬁspe@ttbﬂ‘ld@r Beick; d fingerprint" means

i timate cont ns t -21
lower to tg% %’t ent{) (Phe cglgiﬁ b‘a ﬁla,? W‘y-ay detection device is

gathering shieldebbrk g undaniniarmyfdaager print . " As used in this
witten description, a "neutron fingerprint" neans
gat hered and di gitized neutron data emtted froma

"Swistintheki i C
mekigHep TRA Ge ingRENS: Itlzeoflﬁgﬁabf_ra gégegpem Rs used in this

means gat hered_and d| tted
written dearipfipn,  syhrtantidly: bi mwectm dgeb@kgmﬁhdvﬁngetpnn " means

higher to WRABEeMahACLRE BAR xgahginﬁbff Loh A HHaP e BRIl &hn device is

froma container an

- gothering neutrons from & radioactive sowrce and neutrons backscattered From material designed

to shield gamma rays.
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i ncl udes both gamma-ray and neutron fingerprints.
Radi ation fingerprints tray be represented as a
spectrum spectrogram or spectrograph. Mdernly, sone
scientists refer to gama-ray, neutron or radiation
"fingerprints" as ganmma-ray, neutron or radiation
"tenplates."” "Spectrogram" As used in this witten
description, "spectrogrant neans a graphic or
CpAmiegr aphi c representation of a spectrum As used in
this witten description, "spectrograph,” "spectrunt
and "spectrogranm are synonynous. Digitized
Spe rap ; 0r a . .
L Rp e aRe the brlincd BE ShERAT e Hiveris oncesing
illggitimpeecontepsinagmdtairien cethpsing stegsent: descri ption,

"spegtr.ographi cal | nal yze" ans,to anal yze data :
- opr Lt Gl Tineetuwed Bty d4ERR] meeingd rbifgdea from said
cdnbideridnd | nspecti on day background fingerprint." As

used in this witten description, "substantially

| oweiPMPRERS 358 of s scaser epympEBidptomdcaid mepskisdingutron data
toH ctiVOVRE of BxgeBRd Satneil raly NRta &H&ee)ﬁgﬁjsdj nERARORAD Wherein an

concl ude that the gamm-ray detectio evice Is
angarahebdtweerstleediiedd brekyed gandmgamyend sajd depated gamma-ray data

y ' [ t han .t he i nspection. da -
angl MRE LAY bbb DL ohd 000" ARl REFHon e, gy dpicum of the
preleacy ofishidanateria yhisldant daid doatdat.gher than the inspection
day background fingerprint” nmeans higher to the
extent that one could reasonably conclude that the
2. PEREIHO afl 8d: S6kH RSBV GBedefh sagﬁé}éi}:@&b({‘ %arﬁ‘ﬁg-trﬁ)pﬂ?i AuBBh Bata is
radi oacti ve source and neutrons backscattered from
baglgrevndganyeastayread nexteonsddtal d ganma rays. - 22 CLAI MS:
1. Anmethod to determ ne the presence of radiation
shielding material concealing illegitimte content in
3.8 nmtltodidasebt fommnnicsa;jﬂmgz Metg:m efid bﬁxik‘gﬁiumﬂ I’@nﬂﬂﬁﬁyﬁa}ga and said
asur amma-ray data and neasured neutron data from
bagkggundenttan falp areJ3PeL O YR PR UeR day bckgrepad m@arRydata and
ingREMG dbadlalreuANRuséd gatieasur ed neutron data to a
respective one of expected ganma-ray data and expected
neutron data wherein an anonmaly between one of said
4 ' ne . ga - r dat a
4 AR A TR a0, i BRI RO P b B¥rate ™ Bommaray
dame uhd onaidd atspe¢t®naday ndekgionmll nbiliteon data are constituents of stored

inspection day background fingerprints obtained for said container.

5. A method as set forth in claim 3 wherein said anomaly exists when said measured
gamma-ray data is substantially less than said inspection day background gamma-ray
data and said measured neutron data is substantially greater than inspection day

background neutron data.
6. A method as set forth in claim 2 wherein said anomaly exists when one of said

measured gamma-ray data substantially decreases from said expected gamma-ray data

and said measured neutron data substantially increases from said background neutron

-23-



presence of said material shielding said content. 2. A

met hod as set forth in claim1 wherein said expected

gamma-ray and neutron data is background ganma-ray

and neutron data. 3. A nethod as set forth in claim?2

wher ei n sai d background ganmma-ray data and said

background neutron data are respectively inspection

day background gamma-ray data and inspection day
dfackground neutron data. 4. A nethod as set forth in

claim 3 wherein said inspection day background

gamma-ray data and said inspection day background

n e t r ' J

7 R L AP | BT p STy WIRRE Shb Hhuton da
are @rdekacted respctivk oret dfodcasit s€taifl gaiima-ny cndision3 ant ekidi ieutron
eSF&d g@@n&%¥ exi;ts when said nmeasured . anna-ray.data
PSSR SRPERY P P ST RAR S AP IS PR Pcpidpeutyay emissions.
"~ background gamma-ray data and said neasured neutron

data is substantially greater than inspection day )
8. metod s detnforth ip alagh t avhesein sagheefifeld measyeed sapymanray data, said
mEsBed rudbie Hﬁh,nsaﬁﬁé:g)e@t@@gﬁl%}ﬁa%i/ ﬁ!il]% ISR W Fectda I?e%'trgn data is

nmeasured ganma-ray data Substantially decreases from
digigizell datpect ed gamma-ray data and said measured

neutron data substantially increases fromsaid

background neutron 23 data. 7. A nmethod as set forth
9.1 A nehtaidras sewfoethein tlf@ai UwasiiBsaidybidiatng @6pdis $RHBrmed while said

neutron data, are a sel ected respective one of a count

CORFAIRSE IHCTEARIRRY APolehiteshaery, stitihaish altaphupert gprluding a gamma-ray

AREBSIRANE R0 AcREBF Qﬁaﬁéeds}%jogitrgﬁ‘m'af ¥01ﬁ£ﬂl§rsffooﬁ‘ec‘velop said
and said neutron emssions. 8. A nethod as set forth
meaﬁuteriagma-medzéa ané zeid weasyeiddnauras utagd frigmmistedted) gamma-ray
it 38 o RSN LG0E0 H0h S R S contner
enghghdthiyzaidl lbadt attadhmeft. met hod as set forth in claim1l
wherein said obtaining step is perforned while said
container is engaged by a hoist attachment, said hoist
108t4 afchivaNs e bt i Blafin 92NHB:ihH Bid H&Eteéi{a@ém@tﬁ%ﬂher includes a

neutron detector arranged proximl to said contai ner
- houging ety avbigh spad gammeasy detdctgamipsaidipewtamadaentbrsaé disposed, said

ho[ﬁ?iﬁﬁ %oqgiﬂ%eéﬁc[ %Qmﬁil%grgy fdret%c':'?md gltl (s:etxig dnegg‘gg%étrtegl%r from mechanical

shock induced in said hoist attachment.

11. A method as set forth in claim 10 wherein said hoist attachment further includes an
analyzer disposed in said housing to digitize each of said measured gamma-ray data and

sald measured neutron data.

12, A method as set forth in claim 1 further comprising the step of returning a status to

signal said indicum.

13. A method as set forth in claim 1 wherein said measured gamma-ray and measured

neutron data being substantially commensurate with said expected gamma-ray and said
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em ssi ons and neutron em ssions emanating from said

contai ner when said container is engaged by said

hoi st attachnment. 10. A method as set forth in claim?9

wherei n said hoist attachnment further includes a

housi ng i n which said gamma-ray detector and said

neutron detector are disposed, said housing isolating

sai d gamma-ray detector and said neutron detector from
exXfREBANcERbn RROEKah NAMERH M tlﬁabléséh@é S @éﬁlﬁfém&hem in said

11. A nmethod as set forth in claim 10 wherein sa
CORGHERT- at t achnent further includes an anal yzer

di sposed in said housing to digitize each of said

nmeasured ganma-ray data and said nmeasured neutron
1ﬁﬂaﬁa:onmmrkeambteomedians ed)ntﬁiﬂhtghezienutalblai aqodd opewableeto detect the
PERRE R Balint P Re Rearfih “aeelind et comagites continer,
saiherRiimpRaicdtiiEpotddacks@&mma- ray and nmeasured neutron

dat a bel ng substantlally commensurate with said

ex peRH@BING SRl BGAsHed Samma-ray data ang mepwvedaution datd ftom said
cdntaiddd; 4dadi cum of the presence of legitimate content in

said container. 14. A conputer readabl e nedi um

conteaimnanys exdadsal npanodé copenaky datd andleidzatastied neutron data

ol FSGRERs Shs SRS 8, 5 S SOOBREH B

anomall)ehawteern OnpoDshd nicasured garahiaaby ahd sAACRpRtcdBASHA-BH data
nqg data and, neasured neutron data from said
Fifatured REMEBNAE PR Seidcrrpetied apdrorediiean indicum of the

prORIBROf A AALAMRIEY SidEARHEEd neutron data to a
respecti ve one of expected ganma-ray data and expected

neutron data wherein an anonaly between one of said

a rav..and sai xpecte mma.- ra dat a
1$RCRA -SSR 0R D SR B PSR ST Y & aamme

rapand nanrotaaa is Baokground tatnta ahy bittneupbgagace of said
material shielding said content. 15. A conputer
readabl e nedium as set forth in claim 14 wherein said

162%0 Qoirpted 38Mble AYdiRN CasNSH IHAR i AAm' B5 RARKSHE R Dbackeround
gamma-ray and neutron data
gamma-ray data and said background neutron data are respectively inspection day

background gamma-ray data and inspection day background neutron data.

17. A computer readable medium as set forth in claim 16 wherein said inspection day
background gamma-ray data and said inspection day background neutron data are

constituents of stored inspection day background fingerprints obtained for said container.
18. A computer readable medium as set forth in claim 16 wherein said anomaly exists
when said measured gamma-ray data is substantially less than said inspection day
background gamma-ray data and said measured neutron data is substantially greater than

inspection day background neutron data.

19. A computer readable medium as set forth in claim 15 wherein said anomaly exists
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16. A conputer readable nmediumas set forth in claim
15 wherein said background ganma-ray data and said
background neutron data are respectively inspection
day background ganmma-ray data and i nspection day
background neutron data. 17. A conputer readable
medi um as set forth in claim 16 wherein said
i nspection day background gamma-ray data and said
whéiSPRCH AN HRYsuRACKGRALIEY, DAY EERBNHATPIR & ses from said expected
constituents of stored inspection day background
e dafe sandh paifl naeastend Betepncdate subsiantially gincgases from said
| e mediumas set forth in claim16
bﬁﬁ%@é&ﬁ&?gﬁgqgﬁonaly exi sts when said neasured
gamma-ray data |s substantlally | ess than said

| nspecti.on round a and.
20, & PR f&ﬁ%‘be e i R WWB?I’&%S@ %%tﬁa-my data
aﬂdnw@ﬁiehl@(ﬁl day frackgelostbd ropettRNodtabfa dstint Af CRAMP E&lﬁfna -ray
readabl e medium as set forth in claim 15 wherein sa

CSHARY 3ndeseidk pantropemipsionsoand asf engigygofnasids aa‘rémag@rmmlssws and

saflpdansHbsididhi al | y decreases from sai d expected
gamma-ray data and sai d nmeasured neutron data

substantially i ncreases fromsaid background neutron

ot rea set forth.in
é‘ierwﬁer eleﬁnesdg‘i“a 2 5%‘%@ gﬁ/nelalgl ia?‘ Wgﬁr&msﬁcg ﬁéfﬂii Mspsured
gaeiamara@r ¢t said @eisteed RANBGIdaYE seidCexpbetad ¢aMATa-8Y daRl ghd said
ﬁg ugy em.s |ons and said neutron em ssions and an
ﬁg¢§V’ pndaads dgiteed #23- eni ssions and said neutron
em ssions. 21. A conputer readable nmediumas set forth

in claim14 wherein each of said neasured gamma-ray
224 & eompigrgesdablsunediumengtsetofortt do alaim dit dvlexgie chiddbtaining step is

pHRERRY Sl S AoR00eP R GignBdPRY S FRishEboRab il o apotment

1né10dﬂhg i I’gamlnﬂu-lﬁy 1detodii@r eid aSadutroabi@édtbm Grr&iotR pr6x1mal to said
erforned mhll sai d container is engaged by a hoi st
colyfiinge el OP S INGISHTEE SFPPATAREHR anq iid Bgrswgedeneutron data from

deBRMBABednHHa-H8L BfLSionf AHd FelSSH Eﬁlﬁhsﬂﬁf %ﬁ{aﬁﬁtzr%r FBRMO&H gontainer

proxi mal to'said container to develop sald neasure
Wi qoalpingaisengsaed daisaidrheiss attatimestut ron data from

detected gamma-ray em ssions and neutron em ssions

emanating fromsaid contai ner when said container is

23eAgagaaitdyresiabld halish aatstafoRRBAtlaim 22 wherein said hoist attachment
further includes a housing in which said gamma-ray detector and said neutron detector
are disposed, said housing isolating said gamma-ray detector and said neutron detector

from mechanical shock induced in said hoist attachment.
24. A computer readable medium as set forth in claim 23 wherein said hoist attdchment
further includes an analyzer disposed in said housing to digitize each of said measured

gamma-ray data and said measured neutron data.

25. A computer readable medium as set forth in claim 14 further comprising the step of

returning a status to signal said indicum.
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23. A conputer readable nmediumas set forth in claim
22 wherein said hoist attachnment further includes a
housi ng i n which said gamma-ray detector and said
neutron detector are disposed, said housing isolating
said gamma-ray detector and said neutron detector
from mechani cal shock induced in said hoist
attachment. 24. A conputer readabl e nedium as set
forth in claim23 wherein said hoist attachnent
further includes an anal yzer disposed in said housing
2.\ epmgputerAeadehlermertiun gk getfedls iy daim bhwhereinggidameasurgd gamma-
' e t - A C e o]
oo EASHIC AN LA LR ubiiafly RO Sl POE T8, grpecred
gaympraf andr stidicxpeogdaiestran dstatio as ighialm séitlee preskines Bt legitimate

'%6t26'zﬁ cgﬂguter readabl e nediumas set forth in
CRUEY H Y A E ™ sai d neasured gamma- ray and neasur ed
neutron data being substantially conmensurate with

sai d expected ganma-ray and sai d _expected neutron )
2y Ay apraraps f detenming fihe preseice of rediatin shigliling material concealing

1SS AM cohRnp R adcoﬁ%ﬁd?ic&ﬁprisi L. An apparatus to .
determ ne the presence of radiation shielding materia

concegdmmerray ddtegdrtandwt reutren tetnttol rspectioy apereble to obtain each

of Bl e e a2 T g il Con B8 et S and

MeasdiéadihuanopRrabiyoddirpa diciBASdd atafifed tafmeavddts M said
sai d container; and a conputer operable to conpare
mgasured greulign datielgst respeqiaRRe rofyexgatted sAMa Ry data and expected

nclB 88 WaOwREU AN aflRh Ay borvibel R0 8T shike erﬂ%ﬁmg?éﬁ&d said
at a n

gamma-ray data and expected neutron rern
expaoad ymbetraredaia embsad msasuedreaton dela gadrsad especgdcheutron data

i s BB Pl o b ol Pl oBBER 7S

i ndi cum of the presence of said material shielding
sai d content. An apparatus as set forth in claim

28.
28 Angrpprfus a8 sPigtosth e cladn 2d avheeein s3id srpecirganyna-rayaang neutron

ddtSis DROKIS AN h @i MUt ron data. 29. An
apparatus as set forth in claim28 wherein said

background gamma-ray data and said background neutron
ta ar e Lyvely,i.nspectian day backgrpound
2 e s B R P o Bond R SR P maremosita and
safbackground neutron data are respectively inspection day background gamma-ray

data and inspection day background neutron data.

30. An apparatus as set forth in claim 29 further comprising an inspection day
background fingerprint database containing inspection day background fingerprints
obtained for said container, said inspection day background gamma-ray data and said
inspection day background neutron data being constituents of stored inspection day

background fingerprints.

31. An apparatus as set forth in claim 29 wherein said anomaly exists when said

measured gamma-ray data is substantially less than said inspection day background
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30. An apparatus as set forth in claim?29 further
conprising an inspection day background fingerprint

dat abase cont ai ni ng i nspection day background
fingerprints obtained for said container, said

i nspection day background gamma-ray data and said

i nspection day background neutron data bei ng

constituents of stored inspection day background
gMRORNPAAHN B sad meAfhr&PRATRhURAR 8BtarftRll} Rrdafer $ha Mipection
29 wherein said anomaly exi sts when said " measured
dayDaslegrpund nentren dafa.subst antial 'y | ess than said

i nspection day background 27 .. .. gamma-ray data

and said neasured neutron data is substantially
3y rendpparatusaas senBpibdt ickiim 28ywheelk gadumdmabudxianwiled ane of said
32. An appar at a et. forth in ¢laim28 wherein said
TR oI Gt SipBRKeIbY decirties Rl RpiE g oy data
andadad] sicashenhidionydae shRasaslly RS Fo8XPRCbA%ground neutron
E'ggnna-ray data and sai d neasured neutron data
d bstantially increases from said background neutron

data. 33. A nmethod as set forth in claim27 wherein

said gamma-ray data and said neutron data are a
33s &l methed as set fartht invcdrim?F wlferain caidripmofa-agiddtagadesid maytron data

1 Ssl.oRs_and. said neutro em, ssi ons and.an ener qgy..of
T A Gy R iR TmL S FRRSTEY STSSiS R Rgd neutron
enddsiorANap RATALIES GISsA®igain@id Ryl dnisdidhdThd s¥iB SicBirbn &AGsions.
of said neasured gamma-ray data, said neasured
neutron data, said expected ganma-ray data and said

342 ARCHH AR BY Lt Pokth, Al Al H7 \glilé}jsihieggggﬁsgfﬁneégfred?gmma-ray data,

apparatus as set forth in claim rein sa
saigomreasunsl nqutron rigteg eddd lpypectérb gahmaaty detaraadtsaidseipdotad neutron

~ tector and a neutron detector being
oS

said hoist attachment proximl to said
contai ner to devel op said nmeasured gamua-ray data and

s%%g nmeasur ed neytron data from detected gamma-ray )
33 ASYIPBRES ASFeh Bty B Flaim £6 Phswin sHe Santring Sreparesdi by a hoist
attGOHH e NAld MBEAME AhId SR HnB G nehiftoff BABEEh lichh BP5s4 hoi
attachnment.  36. &ﬁiqppgratuglasose?ggorf%%%%Q%Q%Pﬁkéghomt
attpehnedné praximplrtp siid gortaineteideyclop saithimehsised ghmigamyadatagnd said
m g%rg:& tnrgéﬁggﬁ 2%a§a2[aﬁg)rnl{] gc%{er%%ﬁ ga%%%-tr% e%risesioglls Sa?ﬁsr?éjdtroﬁa&%issions
emanating from said container when said container is engaged by said hoist attachment.

36. An apparatus as set forth in claim 35 further comprising a housing in which said
gamma-ray detector and said neutron detector are disposed, said housing being carried by
said hoist attachment and isolated therefrom to isolate said gamma-ray detector and said

neutron detector from mechanical shock induced in said hoist attachment.
37. An apparatus as set forth in claim 36 further comprising an analyzer disposed in said

- housing to digitize each of said measured gamma-ray data and said measured neutron

data.
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said hoist attachnent and isolated therefromto
i sol ate said ganma-ray detector and said neutron
detector from mechani cal shock induced in said hoist
attachnment. 37. An apparatus as set forth in claim36
further conprising an anal yzer di sposed in said
housing to digitize each of said neasured gamma-ray
data and sai d nmeasured neutron data. -28 38. An
3P0 ERfaiuASs S8 TorltOfd faink 2¢ htlePBird fiMBhBhRr 83ufther operative to
conmputer is further operative to return a status to
re§yrg dafatusde sisngdridindicsn. An apparatus as set forth in
clai m 27 wherein said nmeasured gamma-ray and neasured
neutron data being substantially conmensurate with
3%aid apppettseds grinfoethr aoy clasm 2 7% avherex paidt melasnedt gatma-ray and
m%%}%:i% ﬁn iqdicun1oE Hﬂel resence of ngi&inate
SORTSeU R dair g sHbsiraly cqpreRsirle pit sid Pigpied ermga-ray
arfil salindxpbdied ndubon Aaflie &€ M@l of the BRtsdrcBRY R:ph RIS Bdntent in said
conprising steps of: obtaining each of neasured
COME- ray data and nmeasured neutron data from said
container to obtain a respective one of a container
gamma-ray fingerprint and a container neutron
44. A gethod jof inspeating ai ebntdnetr domepresanoerphillepiinedes torpdnt samgrising
Sté:%rbtf_ainer.garma-yay fingerprint and said container
Heutr on fingerprint to each one of a plurality of
pai rebtaifing exehaifoncag@idi@amia-rhi 086 bid ehsurdtbud oA FFdm said
neutron fingerprint wherein a heuristic nmatch between
caniAiRer fAbtainidiespegiymenc oyt Jonénss grmme-ray fngeprnt and a container
na@Bh &hPEprim gt SaRcdkdiQgr print and one of said pairs of
said weapon gamma ray fingerprint and said weapon
neutqopwafing geelpof nteid sovipinengroumey fswgerbringrandeswid cofitainer

] Ry tent ;. and rin in the event said .
nele B B G o o g R B bl e SeBrin
andub lweapac hewfons fihgerpias whading & MMFaristRY mdRh abeaRebns i@l container

nmeasured neutron datja tQ a respective one of expected

gaﬁ%{?ﬁfﬁ?ﬂfg’;ﬁe@&%ﬂ%l SOPLERE ACHERN fmperrybat andphsy ofispidengirs of said
wepSRBhMmAhYBRILINNR 28l sfdivlaPpRASESH If%@ﬁ af i@ég feum of said

sai d expected ganna-rig data and sa pasur e
presened ofillepitimatgganteat andexpect ed neutron data is an

: nd'c%H‘fPalqlflg,tiH She event said indicum of said presence of illegitimate content is

null, each of said measured gamma-ray data and said measured neutron data to a
respective one of expected gamma-ray data and expected neutron data wherein an
anomaly between one of said measured gamma-ray and said expected gamma-ray data
and said measured neutron data and said expected neutron data is an indicum of the

presence of radiation shielding material concealing said illegitimate content.
41. A method as set forth in claim 40 further comprising the step of constructing a
weapon fingerprint database, said pairs of said weapon gamma ray fingerprint and said

weapon neutron fingerprint being stored in said weapon fingerprint database.

42. A method as sct forth in claim 41 wherein for each one of said pairs of said weapon
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presence of radiation shielding material concealing
said illegitimate content. 41. A nethod as set forth
in claim40 further conprising the step of
constructing a weapon fingerprint database, said
pairs of said weapon gamma ray fingerprint and said
weapon neutron fingerprint being stored in said weapon
fingerprint database. 42. A nethod as set forth in
g Tyt ]ﬁrgﬁﬁﬁi%'t Ninfl Odai® A6dAp S Gue@irord HndeRhl Saiff cot@irtbting step
weapon amma ray fingerprint and said weapon
mﬁ'é‘é%SrtBﬁ Sﬁepsng% ﬂsvfrhmm& gime o5 daty end pgptenalata fremladew sontainer
({lj’lth%’llﬁé & @Em of qqéﬁgl)vﬁ%cﬂga&@mté’rﬁy dqg]l{:ﬁng di r&%ﬂttg ?eve[op said
ron1 test contalner ~contarni
oricnof/\mald aeiins aaft sard wmpm igainmadtayi ﬁngarpl@ltsaidd sa.‘iétweaban neutron
G evel gald gh Za gﬂgalrﬁ of said weapon
1}%‘&’% naé‘ éfﬂﬂnﬁtsa AeLASHAMRED GhSHE HHerRAT 8 @&Y&?ff&%{pﬂm and
saBNledpbn hbwtehnSia @ rihe infai SRéddoRSfifigerHnt dataBasaeapon
gamma ray fingerprint and said weapon neutron
fingerprint in said weapons fingerprint database. 43.
4?(A\A"Eﬁtetﬁ9&‘ afset Btth hQldd Hnyikkah Bid %ne\!\’gfaé'agd ]g% % &ogsnx%fe%n ed to
said pairs is cross-referenced to '
saideapie ihisnigevqapomfinglapratisisebasé4d. A nethod as set f or t h
in claim42 further conprising the step of normali zing
said one of said pairs of said weapon gamm ray
44 iangethpd hddet Sdrch ﬁxwlﬁmmaﬂﬁﬁer%ﬂbh@l\ﬁl’\iﬁ fhe"@&y & ﬂdﬂﬁmhzxﬂg’ssald one
6lﬂpthod as . set forth in claim44 erein sa
ofsaidpairs of 13l weangnsammaday pgraprint @pd sad Weaﬁé\ﬁ@l“@ﬁﬁl figgerprint,
gamma ray data and neutron data froman enpty test
container; digitizing said data fromsaid enpty

45¢ drinethed es seb f@ﬁmelcmﬁb’dmkﬂgm eaith domaaiiaingrstop mcludes the steps of:

ool RSBt A0S SSRGS Bhbnbic iy s
dasairdmbaaik gmpqzncbnnaemar e ralefzelqgemabkg}buﬁd Sitsairsl HRSNMt and a
sai d weapon neutron

t
ba%‘?%‘éqd;ﬁl%/%?n zri'ﬁp id S@?ﬂag%mgjsqa%bafé%rwed gAMRECIY dingerprint
and &hid| RickBrolid ﬁl:n?&d?i‘ el 3tk BRI CQARYda %gmﬁlﬁﬁ 13} HRe&brint and

conparing each of said contalner ga

safd wefepprévitondingepaintineoch enadisaidgatrs.on fi nger pri nt
respectively to a purported gamma-ray fingerprint and
a purported neutron fingerprint wherein a heuristic

46t mbthbé byweearfoshi claim taifieier gampHsin@yhd it806f @ohpkingdREch of
sai d cont ai ner gptron flngerprlnt and said purported.

Sa@‘mlwaﬁam%ray BAPIR ARSI OREALRS MEREo BRgaresint respectively

to fd B&?F)Réd Bhmind-189 fAnddipEHMtdaty J@{edcﬁafﬂ%hnﬂgeﬁﬂﬁft & Sein a
i mate contents, said neasu

heurlstm match between said container gamma-ray fingerprint and said container neutron

fingerprint and said purported gamma-ray fingerprint and said purported neutron

fingerprint is an indicum that said container contains legitimate contents, said measured

data comparing step being performed in the event said indicum of said presence of

legitimate content is nulfl.

47. A method as set forth in claim 46 further comprising the steps of: querying a manifest

database with a container ID of said container to obtain each commodity ID of each item
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data conparing step being perforned in the event said
i ndi cum of said presence of legitimte content is
null. 47. A nethod as set forth in claim46 further
conprising the steps of. querying a manifest database
with a container ID of said container to obtain each
comodity ID of each item -30 purported to be in said
cont ai ner; and querying a manifest fingerprint

pxﬂﬁér?éaaé ®e _@rpghti@btgﬂtﬂger' h Hﬁé Q)&l&frﬂ : ?i&lg%pﬂﬁt (ﬁgb%a?e containing
neutron fingerprint for each ctommodity , sa

a panparedngeguiniand ayedtiongerzormirmt fovacls@intnglitydy, sad purported

' | nt: i.n onbi n fram gach f. saj.d
EHLER oA B Pl P TR trer A PR rpRrnE i coct
ofesaidpacmmingifingedpbint 243, saill deatrbe dngspi@tfof @k BothMoit@iDn

47 wherein said nmanifest database Is a manifest

el ectronic file naintained by custons authorities, a
48. €A ThétRdd @P8Eafonth iRl cléind BRARSIRGLL safORRARYSt d4@bas is a manifest

met hod as set forth in claim47 further conprising the
elegtiopicofilec Babiaingd pypustaing authoriticesa téinigmrqpefater or a transport
“%ﬂkﬂgase. 50. A nmethod as set forth in claim49

erein for each cormodity ID said constructing step
i ncl udes the steps of. devel opi ng gamma ray data and

eutraon data f.rom a .t.es cqgnt ai ner, containing an item
4 RS Fest Rl uBng Siriier GPEPFDE M YR AF QRSHuUERPE said
méka sl Riperpiit data®REef est gamma ray fingerprint and said
mani fest neutron fingerprint for said item and
storing said nmani fest gamma ray fingerprint and said
|t ¢ e AN : y ‘ .
S P ilial R s o il LHe LY itk for 8% ColBER) gaid gonstucting
sted &ichmds9 tiwhsteps of: skvdopinpi daesia ggmidsa rany deuneedpiai fiidtm a test
an sai d nanitesngqutrqn.tin%er rint is. . :
CORFEKE SPUPBPEFOAE T Y KIgTE ‘eaimpicey e dighiziogisgididatarp develop
safPmakifd¥etinela a8y SRderfriit bhd kiid Ghah O3 ufrdd fiR&print for said item;
conprising the step of normalizing said manifest
ang stariersaid mam st gaopme rayfinesmiriat aatsaid sranifest ngwren fingerprint in
' | thod as set forth in claim52
Sa%@%gfag{g%grﬁg?mn@r%i ng step includes the steps of:
devel opi ng gamma ray data and neutron data from an
enpty test container; digitizing said data fromsaid
enpty contai ner to devel op a background ganma-ray
51f iAngethpd ial ketafBeth dn clRRe 50 HeREn BAY thidiYelt JAGRIAFaly Tinge Mgt and

subtracting said background ganma-ray fingerprint
said manifest neufron fingerprint is cross-referenced to said commodity ID for said item.

52. A method as sct forth in claim 50 further comprising the step of normalizing said

manifest gamma ray fingerprint and said manifest neutron fingerprint.

53. A method as set forth in claim 52 wherein said normalizing step includes the steps of:
developing gamma ray data and neutron data from an empty test container; digitizing said
data from said empty container to develop a background gamma-ray fingerprint and a

background neutron fingerprint; and subtracting said background gamma-ray fingerprint
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-31 and said background neutron fingerprint from said
mani fest gamma ray fingerprint and said manifest
neutron fingerprint. 54. A nethod as set forth in
claim40 further conprising normalizing said container
gamma-ray fingerprint and said container neutron
fingerprint to develop respectively a nornmalized
cont ai ner gamma-ray fingerprint and a normalized
arkIORIRbRREroNEY hE@Fon fidRGHIRHIM sai@ TnanflelTBLRRh AS BRkmprint and
forth in claimb54 wherein said normalizing step
sajdyapRifpssnquiren §pgeiBriv :  devel opi ng ganma ray data and
neutron data froman enpty test container on the day
said container is to be inspected; digitizing said
542 andihaimass st doghph clamnd@ifiveter tcompgvg lnopnaiving said container

i nspection day background ganmma-r fingerprint and an
SR, ﬁ'L“b%’? _an@‘ aélagﬁﬂatfm? REHFD SRR praeKE P agectively a
noeali FeAC CoMginga gdmnmﬁgc Fihf&pARY aRdCK HoPMARzA2 KBRaink@ Yeutron

fingerprint and said I nspection day background neutron

figgeidtprint from said container ganma ray fingerprint
and said contai ner neutron fingerprint. -3la

55. A method as set forth in claim 54 wherein said normalizing step incluzdes the steps of:
developing gamma ray data and neutron data from an empty test container on the day
said container is to be inspected; digitizing said data from said empty container to
develop an inspection day background gamma-ray fingerprint and an inspection day
background neutron ﬁngerpn’nt; and subtracting said inspection day background gamma-
ray fingerprint and said inspection day background neutron fingerprint from said

container gamma ray fingerprint and said container neutron fingerprint.
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