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§3.5 NEUTRON ACTIVATION ANALYSIS Chap. 2

- (Chapter 2)

IDENTIFICATION OF SUBSTANCES BY
NEUTRON ACTIVATION ANALYSIS

Sections Added:
§3.5. Legal Developments
§6.5. In General; Recent Developments

§29.5. Legal References

1. INTRODUCTORY COMMENT
A. INTRODUCTION

§3.5. Legal Developments [New]
Material prepared by the editorial staff of the publisher.

nt cases in which neutron activation

As to general list of recel
fully introduced, see § 6.5, infra, this

analysis results were success!
supplement. -

Acceptance of Neutron Activation Analysis at Appellate Level

of 1970, the admissibility of evidence of neutron

As of the end
1d at the appellate level in

activation analysis results had been uphe
two cases.
In State v Coolidge (1969) 109 NH 403, 260 A2d 547, revd on
other grounds 403 US 443, 29 L Ed 2d 654, 91 S Ct 2022, reh
den — US —, 30 L Ed 1120, — S Ct —, testimony as to neutron
activation analysis of particles taken from the clothing of the
murder victim and from the clothing of the defendant was
admitted where the prosecution’s expert attempted only to show
that because four sets of particles were found to have various
chemical elements in common and in such comparable abundance
as to warrant the conclusion that each set had a common origin
or source. However, evidence relating to the identification of hair
samples taken from the clothing of the victim and from the pubic
nt was inadmissible on the grounds that the

region of the defendal
prosecution’s experts had used methods of analysis not acceptable

to scjentists in the field and that the scientific principle involved in
making the analysis was not sufficiently established to have gained
general acceptance in the field.

In United States v Stifel (1970, CA6 Ohio) 433 F2d 431, cert
(15 Proo of Facts Supp) 19
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prosecution, exlf:l:t %fstiI;nEd 2d 531, 91 S Ct 1232

parts of a mailing tube ony as to neutron activation ay maarder
fonl' the purpose of shoy:rliS:g tfgr a Eomb was held to l?e ifcllal_y(sxsbof
“‘elemental] oW at the fra, missible
which the ‘3‘2’2333‘51"';, as comparable i‘:gtf)fwrf]’?lf’f the same
scientific certainty,” th a‘; access, and that, “wit}?‘l ing tubes to
manufacture.” The ¢ fragments were “of the s In reasonable
background discuss: opinion of the court cont same type and
analysis. sion on the evidential use of ne:;l;-sona valuable
activation

Two other appellate lev,

validi el cas .
idity of neutron activat es have recognized the essential

evidence obtai on analysis as
ion testimony";:(i Otl:lelreby on the gmundsa t;:’:i, tll)'IUt have rejected
g:ientiﬁc certainty (Sta‘ietest};&lcults was not based gnexpen’s opin-
Ops 2d 408, 246 N v Holt (1969) 17 Ohio S a reasonable
NE2d 365; see § 31, infra, this s‘uiglfx:; 46) Ohio
ent), and

In State
LB x; 4S;eve:s éMg 467 SW2d 10, cert den 404 U
def:endf'mt was convicted d_, rly b e coation .S994’.30
3c?vat|on s 1;_c partly to identification bym e
eRadime b O from victim and defi und o
o g -stained s!urt worn at ti i L
bl g g;:nm:t f;zzt_abhshcd his owr:":u:ﬁgz:; - o mony
price oo o0 1€ case of accurac: b
i cy and reliabilj
l!s:i;nfveq ?:her g o 1.:hed by physicist’s testimolrlll;ytl(:;tthe
i 1t case he checked : 2
nto it known e
e data and checking the resul(t)mvl;il:;ertll:y P
For an annotatj o
R, tation i
bility o 1 cqllectmg the cas i i
€utron activation analysis evice:lsexi:e:,l:;g ;;th T v
€ 50 ALR3d 117

Necessity f
or Prosecution
to Inf
to 'orm De
In a federal Use Neutron Activation Anzr;:i:n'lt‘e:i .
eral criminal

a neutron activati case, when the _y

i ivation analysis test it shoﬁgs:guit:g‘n intends to use
i : orm the defend-

CA2 NY) 420 F2q 26

tions was reversed bec

rosecuti
Prosecution’s use of 3

: m:
20 neutron activation an ade aware of the

alysis test until the
[15 Proof of Facts Supy)

" fnust allow time for a defendant to

NEUTRON ACTIVATION ANALYSIS Chap. 2

§3.5
prosecution produced its first witness at the trial, and was there-
fore deprived of a chance to research the techniques and results of
the test. Pretrial discovery of the chemical analysis of the drugs
involved in the indictment had been ordered, and the appellate
court held that the prosecution had a- continuing duty to come
forward with new scientific tests it made. In 2 dictum in United
States v Stifel (1970, CA6 Ohio) 433 F2d 431, cert den 401 Us
994, 28 L Ed 2d 531,918 Ct 1232, the court noted that when the
prosecution intends to use a neutron activation analysis test, it
make similar tests, and, in the
instance of an indigent defendant, it must provide a means for
payment for the tests. However, in State v Coolidge (1969) 109
NH 403, 260 A2d 547, revd on other grounds 403 US 443,29 L
Ed 2d 564, 91 S Ct 2022, reh den — US —, 30 L Ed 2d 1120, —
S Ct —, the New Hampshire Supreme Court rejected defendant’s
from a neutron activation

contention that the evidence resulting :
inadmissible because he was not informed of its

use by the prosecution prior to trial. The court stated that the
prosecution was not required in advance of trial to reach a firm
conclusion concerning its use of such evidence at the trial, and
that the defendant was not prejudicially deprived of an opportu-
nity to defend against such evidence, since he was in a position to
call to the stand at the trial his own expert witness, who testified
lusion advanced by the prosecution. ’

adversely to the conc
In State v Kassow, 28 Ohio State 2d 141, 57 Ohio Ops 2d 390,

277 NE24 435, vacated on other grounds 408 US 939, 33 L Ed

2d 762, 92 S Ct 2876, a prosecution for murder in the course of a

bank robbery, a neutron activation analysis was administered to
defendant to determine whether he had fired a gun on the day in

question. The results of the test, indicating that “gunshot residue
was present” on defendant’s. right hand, were introduced into
evidence. There had been a-denial of defendant’s pretrial motion
for discovery and inspection, asking specifically for the right to
review the scientific analysis of any items or tests taken with
respect to lie detection or paraffin. On appeal, defendant con-
tended that when a court overrules a timely defense motion for
discovery and allows the state to introduce the results of 2
neutron activation analysis without first disclosing it to the
defense, or allowing the defense to run its own test, there is a
deprivation of the right to fair trial and to due process of law.
However, the appellate court held that there was no such right of
discovery in Ohio as that involved in Unit
and that in view of defendant’s fajlure to show prejudice in light
of his counsel’s comprehensive cross-examination of the state’s
21
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13. State of Ohio v First : : . James Scott, Guilty— Red tape,
Barbara Jean degree ﬁf;‘ Snow, Guilty Gn_r;shot 2. US.v suf:lohi Murder “ﬁs; C Life im- paper labels
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murder Afid (1970, CA6 Michael P
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Case Charge Testimony By  Disposition Evidence
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34. Cprqnx.onwealth of Armed Kenneth Guilty Soil
Virginia v robbery Snow, IRS
Langhorn E.
Brown
October 1, 1968
Virginia Beach,
Virginia
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69. U.S. v Johnnie Conspirucy, C. M. Hoff- Guilty Soil Narcotics RL. Gty S
: H.:al,. etal violation of m.nn, RS 76'.'}"5' v..Kdgss iolati Brunclle, IRS
December, 1965 IRS laws York, N.Y.
Clarkadal . e
Mississippi, Feder, ther
Federal Court Revd on o
grounds (wgg.
70. Commonwealth Murder H. L. Acquitted Comparison (;:F;\dzz!:\’) 4
;f Virginia v ?ﬁl;laingn, of bullets
‘owers .
June, 1965 : ommission,
Alexandria, Through support of the U. S. Atomic Energy C s )
Virginia, State development are continuing both at the Treasury
Court sessedh and ;vet é eral Atomic. These groups have coopera-
Department and at Gen Sl ied out most of
70 US. v Asby Manufactur-  H. L. May 20,  Soil and tedpclosely on a number of projects and have carried gead i
ay 20, 1965 ing and Schlesinger, 1965: grease pt bel Mr. Maynard Pro is the O 3
:]n;gso:tobcr 16, plgsscssmn IRS l(—)!ungl éury the work described ow. h il ressarch at General &S omic is
ol non- t. h rtm
Norfoll, Virginia,  taxpaid 1965: Treasury Department group, ¥ Only recently the Office of Law
Federal Court whisky Guilty directed by Dr. Vincent (:‘“‘;:n-u S. Department of Justice has
istance of the U. S.
72. US. v Percy Conspiracy,  H.L. Acquitted  Soil Enforcr:ment Assista he General Atomic research program, S0
Kigar 15 1965 by ol TRy added its support £o tle riminalistics now is being carried
ugust 16, 1
uingica, W RS that work on applying NAA to ¢
g;n;‘ Cac?uli;m, on at triple the previous rate.
€] _ .
73. State v Coolidge Murder C. M. Hofl- Guil Organic and i i
m,c ;95& . man ”‘; ; "y in;fmﬁunjﬁm . Forensic NAA Service Available
ester, N.H. aynard J. arti » CRC
Afid (1969) d Pro, both of P . d has rom]ited the General Atomic Dmslqn
s, L Increasing deman L ation to offer a nonprofit forensic
*Revd on other of General Dynanics a?o Fpo;ewwe As a part of this service,
glrjosundg 4331' neutron acnva_uo:as an tziﬁuoed a ;peci al kit for collecting gun-
Ed 2d 2022 General Atomic in : 51 shooti
022, A suspects in shooting cases
f 5‘3“ L Bduzil shot residue samples from t:e hatfll‘zisswoenfOrPcement agencies across
1120, — S Ct _ (see Figure 2). A large n““:h“ okits
the country have obtained these kits. licator brush,
74. US. v Craps, Conspiracy, ~ Maynard J.  Guilty Paint The kit contains a supply of paraffin, an app Iethiyle
Kneece and violation of  Pro, IRS : teel spatula, a marking pen, poly
‘ i tainless steel spatula, A ;
Joh es, a § .
March 23, 196 1S lows plasis oves, bags, a sample shipping box, literature
e 136 ene vials, polyethylene bags, ; i the applica-
Aiken, South iled and illustrated instructions on P
Carolina, Federal references, and detailed an from a suspect are shipped to
Court tion procedure. Paraffin casts taken fr

L i 1 i i or irradiation and
il A G i San Diego California, fi
75. U.S. v Cornwell Attempted H. Guilty utomobile eneral Atomic 1n £0,

hle itati i d antimony pres-
May, 1964 murder Schlcsinger, body putty counting. Quantitative results on the barium an _
S?‘(‘)‘ﬁf"‘ l?i“""" IRS and
c o, Fedérdl adhesive _— L .
Court tape » Material prepared by the editorial staff of the publisher. .
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time. The $5.00 kit for taking the samples is replaced at no charge
following General Atomic’s analysis.

Figure 3A. Paraffin Application. Wearing plastic gloves, technician applies melted
paraffin to a suspect’s forefinger, web of hand and thumb. Paraffin is melted on electric hot
plate rather than over a bunsen burner to avoid contamination from the wire gauze and
ring stand required for open gas flame burner. (Photograph of General D I
General Atomic Division, San Dicgo, Californiz.)

Many other types of physical evidence besides paraffin casts can
be analyzed by General Atomic’s forensic service.

International Coordinator of Applications

At the request of the International Criminal Police Organiza-
tion, the Laboratory Branch of the Alcohol and Tobacco Tax
Division, U. S. Treasury Department, is acting as coordinator for
all applications of NAA to criminalistics for member nations.
Books, reports, and other data are being kept on file in Washing-
ton, D. C.

(15 Proof of Facts Supp] 33




araffin Lift. Toopn:
. ire “Jify* ;. echnician
re * g
is vial, Counting for ba ::l?m ina clearly mpry, cd';;:;""s solidified pprgf;

Separations are pe
E7ph courtesy of

0;
1. . S ar -
regional Jibraries of ¢ zo ;vm_]al?]e on a
of the. l?iVisi(m of mission,

tic

vial, T, n from Suspect’s

ial. The Paraff

Public or froxp the A“diO~Visua1

115 Proof of Facyy Supp)

n i irradigteq in
€ rudiochemey]
Container, (Phoro-

- ~SECONA UM, ~INe~Atomic Fumgerprinf, in 12% minutes
presents a simple, nontechnical explanation of the method and its
many applications. It is recommended for general audiences.

The third film, The Nuclear Witness: Activation Analysis in
Crime Investigation, is 28 minutes in length and was made
especially for showing to law enforcement personnel and members
of the legal profession. The description of NAA is nontechnical.
Situations shown in the film, based on actual cases, are a murder,
a burglary, and narcotics peddling. The burglary case revolves
around the comparison of minute paint specks and concludes with
a detailed courtroom examination of the chemist who performed
the analysis.

Gunshot Residues

A larger and broader sampling of the general population has
been taken in basic studies on the detection of gunshot residues
conducted at General Atomic. For persons who had not recently
fired a gun, average values of 0.032 micrograms of antimony and
0.37 micrograms of barium were determined. Antimony values
seem to be more strongly indicative of whether or not a person
has recently fired a gun, but both barium and antimony values
must be considered. Occupations of persons tested included car-
penter, technician, painter, mechanic, automobile mechanic, ac-
countant, gardener, storekeeper, secretary, repairman. Of these,
the two mechanics, who had greasy hands at the time the paraffin
casts were made, showed amounts of both barium and antimony -
well above the average values. It was noted that the extra
amounts of barium and antimony were probably from grease
additives, and the resulting high values could be linked to their
occupations. (See Figures 4A and 4B.)

Occupation Sample «g Ba 48 Sb
Right hand 0.453 0.008*
Left hand 0.385 0.004°
Right hand 0.481 0.031
hand 0.303 0.010°
Right hand 0.795
hand 0.472 0.031
Right hand 0.310 0.090
d 0.290 0.065
Right hand 0.404 0.058
hand 0.264 0.039
Right hand 0.127 0.110
hand 0.181 0.135
Right hand 0.091 0.004*
d 0.103 0.004°
Right hand 0.047 0.004¢
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Figure 4A. Neutron Activation Analysis of Paraffin Casts fr

0!
Fa(;es of Persons Who Had Not Recently Fired a Gun (ug Bu =m mg:::lgd‘mmsmt:’
Barium; ug, Sb = micrograms of antimony; ® = equal to or less than)

Sample ©g Ba »g Sb
Right hand 0.219 0.0:
Left hand 0.267 0.0fg
Right hand 1.28 0.037
Left hand 118 0.074
l};gathhm:’d' 0.116 0.012
Student, laboratory technician . .. .. Right }::nd (2)259 83‘7):.
Left 0.346 .
Photographer.................... Right hand 0.220 ggé;
Left hand 0.257 0.069
l}:fgthmd 0.612 0.022
. .. 0'2
Radioscope technician. . .......... Right cheek 0.023 gg(l)g‘
Left cheek 0.096 0.006*
lecg‘!:t hl:;x:id 0.068 0.017
! B 0,055
Radioscope technician. ... .. ... Right cheek 0075 001
Left cheek 0.118 0.017
l}:c%thh‘%d 8825 0.033
T ) An ¥
Radioscope technician. . .......... - Right cheek 0.05; 838'6[:
Left cheek 0.174 0.009

Figure 4B. Neutron Activation Analysis of Paraffin

Casts fro:
Fagee of Persons Who Had Not Recently Fired a Gun (xg Ba : mliicru:m
Barium; ug Sb = micrograms of antimony; * = equal to or less than) Continued.

Using a nuclear reactor available in the Washin
Treasury Department has successfully analyzed gatoﬁuar;::‘ tl:):'
paraffin casts. 131 a case submitted by the Maryland State Police,
neutron activation analysis corroborated other evidence in the
identification of a murder suspect (see Figure 5, case A). In
gxlwther case a suspected suicide was verified by tixis metho;‘l at
i :e 1;:;;::: so’f ctal; g) S. Army Criminal Investigation Laboratory
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Left hand 0.057 .004¢
Right hand 0.137 g.g?

Left hand 0.068 0.012¢
Right hand 1.78 0.051

Left hand 2.78 0.174
Right hand- 4.70 0.383

Left hand 2.80 0.198
Right hand 0.219 0.051

Left hand 0.281 0.006°

LN DUERUN-MAOTTY ATIONZANALYSIS - Cnaps 2

Case ‘Weapon Right Hand Left Hand
Barium Antimony Barium Antimony
(mi ) (micr
A 32-cal. automatic pistol 0.72 032 0.18 0.02
B 45-cal. automatic pistol 1.35 0.68 0.04 0.04
Figure 5.

A small number of test firings were made at General Atomic
using a 30.06 rifle. Barium levels on the hands were indistinguish-
able from hand blanks. Although antimony levels were above the
hand blank average, they were below those obtained from firing a
0.38-caliber revolver; they also overlapped the higher antimony
hand blank values. Because so few cheek blanks have been
analyzed, it was impossible to draw conclusions about the deposi-
tion of these two trace elements on the cheeks after the firing of
the particular rifle used.

In the study of shotgun test firings, preliminary studies showed
that barium is deposited on the hands. The amounts of antimony
deposited on the hands by the shotgun were about the same as
those left by a 0.38-caliber revolver. The small number of normal
cheek blanks precluded a definite conclusion, but it was observed
that levels of both elements on cheeks of persons firing the
shotgun seemed to be higher than those of persons who had not
recently fired any type of gun. Hopefully, more extensive tests will
yield definite guidelines in the determination of trace element
residues from shotguns and rifles. Figure 6 shows results of rifle
and shotgun firings. ‘

Weapon Sample ug Ba »8 Sb
Right hand 0.226 0.058

Rifle Left hand 0.354 0.133
Right cheek 0.186 0.034
Left cheek 0.095 0.005*

Rifle % Right band 0.185 0.051
Left hand 0.184 0.040

Right cheek 0.069 0.075

cheek 0.058 0.034

Rifle Right hand 0.295 0.248
Left hand 0.277 0.300

Right cheek 0.222 0.155

Left cheek 0.124 3.47

Shotgun Right hand 0.692. 0312
Left hand 0.764 0.254

* Right cheek 0.122 0.045

Left cheek 0.144 0.021

Shotgun Right hand 113 0.461
Left hand 0.300 0.107

Right cheek 0.130 * 0.037

Left cheek 0.224 0.013

Figure 6. Results of Single Firings With a Rifle and a Shotgun (ug Ba =
micrograms of barium; xg Sb = micrograms of antimony; * = equal to or less than)
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