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Interdicted Sample

Nuclear Material

Radiochemical Diagnostics

Age dating, U & Pu isotopics, 
trace elements, stable 
isotopes, grain size & shape; 
electron microscopy, x-ray 
diffraction, mass spectrometry

Non-nuclear material

Comprehensive forensic analysis

Chain of custody, fingerprints, 
paper, hair, fibers, pollens, 
dust, plant DNA, explosives; 
SPME-GC/MS, ion trap MS

Interpretation, analysis and 
case development

Attribution & Response



–
–









238Pu
87.74 y

234U
2.46x105 y

230Th
7.54x104 y

226Ra
1600 y

210Pb
22.3 y

234Th
24.1 d

238U
4.47x109 y

242Pu
3.73x105 y

3.82-d 222Rn
and daughters







Pu-239/Pu-TOT

Is
ot

op
ic

 R
at

io

0.90 1.000.980.960.940.92

10-1

10-2

10-3

10-4

10-5

Pu-240 / Pu-239

Pu-241 / Pu-239

Pu-242 / Pu-239

Pu-238 / Pu-239



Pu-238/Pu-TOT

Pu
-2

42
/P

u-
24

0

Munich 1994

ITWG RR

SRM 946
R1

R2
NRX-type

PWR-type
Hanford-type

SRM 947

10-5 10-4 10-3 10-2 10-1
10-4

10-3

10-2

10-1

1

Calder-Hall-type

Predictive Plutonium Signatures
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