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ABSTRACT

The expert witness who over-infers his data
through the misuse of adjectives of comparison
opens himself up to cross-examination that can
and will discredit his work product. This paper
uses the example of forensic analysis of black
powder explosive to demonstrate that one can
not categorically “match” one Black Powder
sample to another or very often one complex
chemical system to another and that even if this
were possible, such “matches” may have lim-
ited probative value. The paper also explores
the legal obligation of the expert to reveal to
the prosecutor, court and trier-of-fact the limi-
tations of the probative value of the evidence
where those limitations might be considered to
be exculpatory information.
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The Problem

While reviewing case opinions in criminal
matters involving forensic examinations, one is
often presented with various adjectives of com-
parison such as “matches”, “consistent with”,
and “identical to”. The expert witness who uses
such terms may find counsel elated at seeing
these adjectives in forensic reports if legal theo-
ries are supported, or disturbed if not. However,
one way or the other, there is a wealth of infor-
mation behind these adjectives of comparison,
which may go unexplored. If the basis for use
of such terms of comparison is brought up dur-
ing trial, counsel may find himself either de-
fending new ground during trial or scoring im-
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portant points in discrediting proffered expert
testimony. One should be drawn to question
whether these words are an indication that data
has been over-inferred by the expert offering
them. One is also drawn to ask, whether the
information behind these words should have
been presented as possible exculpatory informa-
tion to unsuspecting prosecutors before trial
(following Giglio'). Comparison adjectives
left dangling alone to describe the results of
comparisons may not properly educate the trier-
of-fact to the true significance of the data. And
more importantly, the true significance of the
data may not be known by the forensic scien-
tist. For example, Jonakait?! tells us, “The con-
clusions of forensic science are often based on
skimpy, nonexistent, or shoddy research. Fo-
rensic scientists do not give juries a thorough
presentation of information about scientific
technique.”

This paper will address the adjective
“matches” as an example pointing out the very
wide door of opportunity it opens for future
probing during examination. The adjectives, if
not properly supported by empirical data, can
offer counsel the opportunity to point out to the
trier-of-fact what may be a flawed opinion, pos-
sibly even a “forensic scam” being perpetrated
upon the court through the hiding of exculpa-
tory information. This paper will also explore
the legal or Giglio obligation of the prosecu-
tion’s forensic scientists to reveal the empirical
data (or lack thereof) and their total understand-
ing of that data to full view.

The world of man-made products is com-
posed of complex materials constructed with
many components, each with its own manufac-
turing signature. When the forensic expert testi-
fies that two complex materials “match”, coun-
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Table 1. Guaranteed Composition in Weight Percent.

Component Industrial Refined
KCI (potassium chloride) 99.5 99.9

Na (sodium) 0.18 max 0.0150 max
Br (bromine) 0.09 max 0.0600 max
SO, (sulfate) 0.001 max 0.0010 max
Ca (calcium) 0.0075

Ca + Mg (calcium+magnesium) 0.0180 0.0030 max
Pb (lead) 0.0003 0.0003 max
Fe (iron) 0.0005 0.0005 max
Cu, Ni (copper, nickel) 0.0001 0.0005 max
Cu, Mo, V, Ti (copper, molybdenum, vanadium, titanium) 0.00004 0.00001 max

sel is encouraged to ask of what the materials
are composed, which of the components match,
how the expert has determined this, what com-
ponents were not and/or cannot be detected
with the analyst’s tools, and the implications of
not being able to determine if these components
matched or not. As an initial example we will
look at a very simple and very old man-made
material, Black Powder, an explosive.

Black Powder

Though the origins of Black Powder are de-
bated, it was the major explosive used in war-
fare, firearms and industries such as mining
until the late 1800's. The black grains of mate-
rial, which are composed of potassium or so-
dium nitrate, sulfur and charcoal, have been
produced by a number of methods in different
countries for hundreds of years. At first glance
Black Powder appears to be a simple material
of three components. However a closer, “hard
look™ reveals a fascinatingly complex material
of many, many possible subcomponents and
physical characteristics. The expert witness
who opines that two Black Powders “match”
then can be asked to explain what about the
materials is it that matches, and what is the sig-
nificance of that match. Let us explore the
world of information behind the word “match”
when it is applied to two Black Powder sam-
ples.
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We may ask first who manufactures the
components of Black Powder. This knowledge
allows us to check proffered expert opinions
against actual manufacturers’ understanding of
their own products. We can easily determine
the manufacturers of a material and ask a num-
ber of questions. How is potassium nitrate
manufactured? How is sulfur manufactured?
How is charcoal manufactured? What are the
raw products that go into the manufacture of
these materials, and what chemical and physical
signatures do they carry with them to the final
Black Powder mixture? What possible minor
impurities are found in these components that
might change the types of Black Powder in mi-
nor but important ways? Who manufactures
Black Powder itself? How much of the material
is manufactured? What are the physical charac-
teristics of Black Powder? What grades of
Black Powder are manufactured? The expert
who is prepared under oath to render the bare
opinion that Black Powder specimens “match”
should surely have considered these questions
at length and have ready answers, data and the
scientific literature to support his opinion.

Potassium Nitrate

A quick trip to the chemistry library to look
into the Encyclopedia of Chemical Technol-
o™ tells us “Potassium nitrate, which was
essential in the manufacture of black gunpow-
der, was produced centuries ago by the Chi-
nese.... The process involved leaching soil in
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which nitrogen from urine had combined with
mineral potassium. By the time of the Napole-
onic wars, potassium nitrate was a strategic
chemical and was still obtained in the same
manner, primarily from India.” One can cer-
tainly imagine that if potassium nitrate were
still manufactured in this manner it would carry
a lot of impurities out of the soil with it. How-
ever we are not to be treated to such a simple
answer.

We find from the same reference®® that

“Most of the potassium nitrate, KNOs, pro-
duced commercially in the United States is
based on the reaction of potassium chloride and
nitric acid.” So here we have two other materi-
als the origins and purity of which we must
consider. Table 1 lists the composition of potas-
sium chloride: *

One can see that with all of these materials
in the potassium chloride used in the manufac-
ture of potassium nitrate, their occurrence in the
potassium nitrate, derived in part from the po-
tassium chloride, is possible. Indeed, reference
to the certificate of analysis on a bottle of a
Fisher™ Certified Reagent grade potassium
nitrate from lot number 745536, found in the
laboratory in which the author works, notes the
following impurities:

Guaranteed
Composition
Component (wt %)
Fe (iron) .0001%
Heavy metals (as lead) .0001%
SO, (sulfate) .001%
Na (sodium) .005%
Insoluble matter .001%
Cl (chlorine total) .002%
PO, (phosphate) .0001%
Ca + Mg | 002%
(calcium + magnesium)

As small as the percentages are, they are still
measurable and have obviously been measured
in the assay of this reagent grade material.
Counsel should note that Black Powder is made
from technical or industrial grade potassium
nitrate, which may very well have higher levels
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of impurities than the more refined reagent
grade potassium nitrate. Counsel also should
not have to accept the opinion that the materials
are not present in sufficient quantity to measure
and are therefore not important to establishing a
match. That kind of statement should be backed
up with empirical data, data that indicates that
minor components do not change significantly
between batches or grades of Black Powder.
What does “significantly” mean? That is an-
other question for the expert to answer.

Sulfur

In the Encyclopedia of Chemical Technol-
0™ we read, “Sulfur has been known since
antiquity... One contemporary use was devel-
oped in 500 BC, when the Chinese used sulfur
as an ingredient of gunpowder.” And further we
read,®® “Sulfur occurs in a number of different
allotropic modifications, that is, in various mo-
lecular aggregations which differ in solubility,
specific gravity, crystalline form, etc. Like
many other substances, sulfur also exhibits dy-
namic allotropy, i.e. the various allotropes exist
together in equilibrium in definite proportions,
depending on the temperature and pres-
sure...The particular allotropes that may be pre-
sent in a given sample of sulfur depend to a
large extent upon its previous thermal history,
the amount and type of foreign substance pre-
sent, and the length of time that has passed for
equilibrium to be attained.”

These are statements full of the wonderful
potential for exploration. One must ask what
type of sulfur did the manufacturer use in his
product. Whereas the commercial manufacturer
of Black Powder may be limited to the use of a
particular type of sulfur in the United States
(that typically being a low acidity sulfur com-
monly referred to as sulfur flour), what limits
can one place upon the foreign and homemade
Black Powder manufacturers? There is also
mention of impurities. What impurities exist in
sulfur? An expert in a particular type of mate-
rial might reasonably be expected to have con-
sidered this question in the past just as he might
have been expected to consider the impurities in
potassium nitrate. After all, if an expert is going
to say that the chemical composition of two
materials such as Black Powder match, then he
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can reasonably be expected to have some un-
derstanding of what those chemical composi-
tions are. And then we can ask what allotropes
are present in the sulfur that is in the Black
Powder. Interestingly the Encyclopedia® notes
the many grades of sulfur as follows: amor-
phous sulfur, bright sulfur, brimstone, broken
rock sulfur, colloidal sulfur, crude sulfur, dark
sulfur, dusting sulfur, elemental sulfur, flour
sulfur, flowable sulfur, flowers of sulfur, Frasch
sulfur, insoluble sulfur, lac sulfur, liquid sulfur,
molten sulfur, native sulfur, precipitated sulfur,
prilled sulfur, recovered sulfur, refined sulfur,
roll sulfur, rubbermaker’s sulfur, run-of-mine
sulfur, screened commercial sulfur, slated sul-
fur, specialty sulfurs and wettable sulfur. Now
who would imagine that sulfur could come in
so many grades? Dare we ask if the different
grades might have different impurity signa-
tures? Any expert who professes to know that
two Black Powder samples “match” without
describing those characteristics that match
might be inclined to have asked and to have
answered that question. Or possibly the
“match” did not include consideration of trace
impurities.

Charcoal

The most impressive complex component of
Black Powder is charcoal. It is this component
that contains the greatest wealth of opportunity
for examination, both legal and scientific. The
Handbook of Charcoal Making'® defines char-
coal as “The residue of solid non-agglomerating
organic matter, of vegetable or animal origin,
that results from carbonization by heat in the
absence of air at a temperature above 300 °C.”

The definitions also include those of char-
coal’s components as follows: [

1) Content of Volatiles: If charcoal is
heated to 900 °C under confined condi-
tions, it will lose weight because hy-
drocarbons and nitrogen are driven out.
This weight loss is extremely important
to industrial charcoal consumers when
defining the utilization properties.

2) Ash content: The ash is composed of
the natural minerals contained in al-
most any organic matter and contami-
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nations. The quantity is related to the
composition of the raw material mix,
e.g. wood branches with a high propor-
tion of bark will give high ash contain-
ing charcoal. Charcoal ashes are distin-
guished by their solubility in water and
by chemical analysis.

3) Sulphur and phosphorus content: The
low sum of these substances normally
found in charcoals makes them espe-
cially attractive for use in blast iron
furnaces and for metallurgical pur-
poses.

4) Pyrolysis Oil: The oil varies very much
with the type of raw material. It con-
tains more than one hundred different
substances, which once made it a valu-
able feedstock for the chemical indus-

try.
With these definitions we realize that char-

coal could be considered the most complex
component of Black Powder.

An important field of research in Black
Powder charcoals has been conducted by mili-
tary laboratories in attempts to better define the
power of this explosive.”! Black powder is used
as an initiating charge, providing rapid and effi-
cient ignition, and as a propellant for some mili-
tary projectiles. If the Black Powder is not well
characterized and does not perform consis-
tently, then high explosive rounds may fall on
friendly lines or may not hit intended targets.
The work of Ronald Sassé et al. for the U.S.
Department of Defense is particularly instruc-
tive in characterizing Black Powder. In Sassé’s
papers™® " we see a treasure of information that
can be explored by counsel. Charcoal used in
Black Powder originates from different vegeta-
ble sources. These sources invariably originate
from different areas and therefore nutrient envi-
ronments. Each batch of charcoal is conse-
quently very likely different. Even the manu-
facturer who uses the same type of tree for his
charcoal utilizes trees that originate from differ-
ent sources. These sources imprint their own
nutrient and growth signature on the charcoal
product and, if batches of charcoal are blended,
such blends may create their own signatures.
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Expert testimony that is offered that Black
Powder samples “match” should raise questions
concerning the chemical and physical charac-
terization of the charcoals found in the Black
Powder. Remembering that charcoal particles
will have different contents of organic and in-
organic chemicals as well as different shapes
and structures, counsel can ask for the data that
totally defines these characteristics. If they have
not been defined then a dangling “match” must
be better defined.

Black Powder, The Product

Black powder utilized in the United States
originates from a number of sources. The larg-
est of those sources is Goex, Inc. ') The GOEX
Black Powder plant in Moosic, Pennsylvania,
started producing Black Powder in 1912. Ko-
sanke''” advises that there are also sources of
Chinese, German, Russian, Brazilian, Scottish
and homemade Black Powders in the United
States at this time as well as Black Powder that
originates from military surplus. A simple re-
view of the GOEX sales brochure notes that
Black Powder comes as superfine black sport-
ing powder, military powder, fireworks powder,
blasting powder and commercial powder. Each
of those headings has subclasses. Under super-
fine black sporting powder one finds cannon,
Fg, FFg, FFFg, FFFFg, and cartridge powders.
Under military Black Powder one finds type
Mil-P-223P powder further subdivided into
class 1 through class 8 propellant composition,
type JAN-P-663A subdivided into type I fuse
and type Il fuse powders, and type JAN-P-362
powders. Under fireworks powder one finds
1Fa through 7Fa, meal D, fine meal and extra
fine meal. Under Blaster Powder one finds
1FBB, through 4FBB powder. Under commer-
cial fuse powder one finds powders with speeds
of 85, 108, 111, 116, 124, 126, 132, 140 and
165 seconds/yard.

As the reader can see, these powders, though
all composed of potassium or sodium nitrate,
sulfur, and charcoal may have different charac-
teristics. For instance, no two Black Powder
granules, which have the appearance of black-
ened coarse grains of sand, are exactly alike in
size and shape. Sassé¢ and Rose can therefore
tell us that there is a size distribution of these
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powder particles in any one product type."

According to information the author received
from a representative of GOEX, because of this
size distribution, particles of one size may be
found in more than one type of Black Powder.
For example, particles of a particular size that
are found in FFg may also be found in FFFg
powder. Therefore while noting that particles
from two different sources of different types of
Black Powder match in size, the expert must
also honestly put forth the information that
other sources of different types of Black Pow-
der are not excluded as possible sources. It
would also be helpful to let counsel and the
trier-of-fact know just how many other sources
of a particular type of Black Powder there were.
This may be impossible as the Black Powder
particles fracture in the can.'* Another problem
with Black Powder size comparison may very
well be in comparing uninitiated Black Powder
with Black Powder particles found in residue
from exploded improvised explosives devices.
If powder can fracture in the can, one can be
certain that it will fracture when subjected to
explosive forces.

Though quantities of Black Powder that ex-
ist in the United States are not known accu-
rately, one can get an estimate from looking at
Black Powder usage as well as the published
scientific literature on Black Powder. Jon
Uithol, of the National Muzzle Loading Rifle
Association'*! advises that there are three to
seven million muzzle loading state hunting li-
censes issued per year in the U.S. These fire-
arms utilize Black Powder or substitutes such as
Pyrodex ™"l and Clean Shot™.!"% Black pow-
der is sold in units as small as one pound. This
would indicate that millions of pounds of Black
Powder presently exist in this country as pur-
chased product. Rose notes about Black Powder
“the civilian consumption alone must be more
than a thousand metric tons annually”.!'”!

A Range of Choices

The Federal Judicial Center’s Reference
Manual on Scientific Evidence!"™ asks the ques-
tion “Have alternative explanations been ruled
out?” explaining, “Alternative explanations and
confounding factors should be examined and
ruled out to avoid reaching an erroneous con-
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clusion. However, it is never possible to rule
out every alternative explanation.” Another
source!'” describes Judge Weinstein in Agent
Orange®™ recognizing that unless research
seeking to establish causation for one agent also
takes into account other factors that may ex-
plain the plaintiff’s injuries, the finding may
improperly overestimate causation. Because the
evidence presented failed to take into account
factors other than Agent Orange dioxin that
could have caused the veteran’s illnesses, it was
not scientifically valid, and Judge Weinstein
properly excluded the evidence as legally unre-
liable.” This is very much on point here. Com-
plex materials and their components are manu-
factured in many forms with many uses, and
with upper and lower limits of acceptance of
physical and chemical characteristics. Those
limits translate into products having different
chemical and physical characteristics even
though produced on the same production lines
for identical purposes. When those limits are
very tight, differences are difficult if not impos-
sible to detect with modern analytical tools. The
result of this is that alternative explanations
cannot always be ruled out no matter how thor-
ough the analysis is. In the case of Black Pow-
der, the manufacturers’ upper and lower limits
must be carefully controlled so that the powder
initiates only upon command and not spontane-
ously, resulting in unplanned damage and/or
death. The range of differences in Black Pow-
der do exist, however, and preclude absolute
matches.”") The analyst is compelled to deter-
mine the limits of ranges and if possible to de-
termine if suspect materials fit within those
ranges and therefore could have originated from
the same sources. Ultimately, however, the sci-
entist reaches the point at which available tech-
nology cannot assist in the further characteriza-
tion of materials. At that point the legal system
must determine if the scientist should be com-
pelled to report that failure and its in light of
what alternative explanations for the data can-
not be ruled out. Apparently Judge Weinstein
would suggest that alternative explanations that
cannot be ruled out should be presented as evi-
dence.
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Giglio v. United States

One would assume that a prosecutor would
want to know the weaknesses of opinions pre-
sented by forensic experts if for no other reason
than to avoid problematic revelations during
testimony on cross examination. But does the
forensic scientist have a duty to present his total
understanding of data or just that part that gives
strength to the prosecutor’s theory of guilt?

One approach to the reporting of limitations
of scientific protocols is that established under
Giglio. It is strange that a forensic scientist
would even have to consider the law in dealing
with the completeness of his reports. One
would hope that there would be no taint of bias
and that the scientific opinions would be ren-
dered objectively. However as noted in the Brit-
ish case Regina v. Judith Theresa Ward,* “the
disclosure of scientific evidence was woefully
deficient. Three senior RARDE scientists took
the law into their own hands and concealed
from the prosecution, the defense and the court,
matters that might have changed the course of
the trial.” Forensic scientists do at times take
the law into their own hands and become parti-
san. Therefore guidance in the reporting of the
significance of forensic evidence might be nec-
essary.

We are taught in “The Prosecutor’s Duty of
Disclose: From Brady to Agurs and Beyond*!
that Giglio and progeny establish that “Gener-
ally a prosecutor ‘should know’ of a piece of
evidence if it is in his possession or in the pos-
session of any agency involved in the prosecu-
tion.” Other agencies can include other prosecu-
tors in the office,* law enforcement offi-
cers,” and any other investigative agencies
involved in criminal prosecution.”® This would
naturally include government forensic laborato-
ries. And in footnote 130 of this article, quoting
U.S. v. McCord,*™ “The prosecution involves
all agencies of the federal government involved
in any way in the prosecution of criminal litiga-
tion.” Giglio and progeny establish that failure
to present exculpatory information is not ex-
cused as a result of the prosecutor having no
personal knowledge of such information while
members of the agency assisting in the prosecu-
tion do have such knowledge. What does this
say for forensic scientists who present their
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findings as “matches” without describing the
underlying meaning of the adjective? Do these
scientists have an obligation to present the un-
derlying meaning of the data that establishes the
match? If the matches are not absolute should
the level of uncertainty be exposed to the
prosecutor? If the level of uncertainty is un-
known should that also be reported to the
prosecutor? If forensic scientists are not willing
to report the significance of their data objec-
tively, then how can the prosecutor decide if
Brady material and Giglio obligations exist as a
result of scientific investigations?

What obligation does the prosecutor have to
provide possibly exculpatory forensic informa-
tion? Agurs'™™ teaches that:

Although there is, of course, no duty
to provide defense counsel with unlim-
ited discovery of everything known by
the prosecutor, if the subject matter of
such a request is material, or indeed if a
substantial basis for claiming materiality
exists, it is reasonable to require the
prosecutor to respond either by furnish-
ing the information or by submitting the
problem to the trial judge. When the
prosecutor receives a specific and rele-
vant request, the failure to make any re-
sponse is seldom, if ever, excusable.

But how does defense make specific re-
quests about complex scientific information that
may be exculpatory in nature, or may prove or
be favorable to establishing innocence. The
“matching” of complex forensic samples is
generally not a skill that is employed outside
the government’s own laboratories. How can
defense counsel even know to ask about the
morphological structure of the charcoal in
Black Powder samples, or the volatile organic
compounds, or the pyrolysis oils, or the impu-
rity content of potassium nitrate, or the size dis-
tribution characteristics of particular types of
Black Powder? Generally, neither prosecution
nor defense counsel have appropriate back-
grounds to delve into or understand this type of
information.

Agurs®*! identified this situation in describ-

ing the prosecution’s failure to disclose alleg-
edly favorable evidence that the defense had not
specifically requested. This failure could be
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inexcusable under Giglio, and yet the prosecu-
tor, defense and court never pick up on the fail-
ure when forensic evidence is concealed. One
can imagine testimony that established that two
Black Powder samples “matched” and yet the
“match” was only in qualitative content of po-
tassium nitrate, sulfur and charcoal. A trier-of-
fact could wrongly infer from this testimony
that both Black Powder samples had unique
characteristics that set them apart from all the
other hundreds of thousands, possibly millions,
of pounds of Black Powder in existence in the
United States. Without explaining the meaning
and limitations of “match” and without the
prosecutor or defense counsel being able to see
through the problem, the trier-of-fact might not
be able to place the proper weight on evidence
and injustice might result.

What evidence would be considered excul-
patory? It would not take a great leap of faith to
believe that if Black Powder were found at a
crime scene and at a defendant’s residence that
the defendant would argue that there are thou-
sands of tons of Black Powder available and in
the hands of the American public and that the
Black Powder found at the crime scene did not
originate from the defendant’s Black Powder.
The expert who opined simply that the two
Black Powder samples “matched” could very
well mislead the trier-of-fact into believing that
the two samples of Black Powder originated
from the same source. That expert would be
concealing evidence that very well could be
considered to be exculpatory. One can also
imagine the trier-of-fact who has been led by
the expert to believe that two Black Powder
samples “match” most likely originated from
the same source. Under these circumstances,
any information that revealed the limited
weight of that evidence could be considered
favorable to the defense. Such evidence, if un-
successfully concealed, might even lead jurors
to question the credibility of the proffered ex-
pert. Imagine the trier-of-fact who has been led
to believe through the “dangling adjective of
comparison” that two samples originated from
the same source. Imagine now the effect on that
same trier-of-fact when she learns that there are
thousands if not millions of possible sources of
the same material, that the analyst can not, in
reality, determine if the two materials are
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chemically and physically identical, and that
the analyst did not present that information in
his report or in his testimony.

Solutions

Counsel should look behind the adjectives
of comparison, demanding to know what they
mean. Forensic scientists should report their full
understanding of the meaning of the compari-
son adjectives, remembering that the oath is to
“Tell the truth, the whole truth, and nothing but
the truth.” A list of possibly useful exploratory
questions is presented as a guide, using Black
Powder as an example:

1) Of what is Black Powder composed?

2) What analytical techniques were used to
determine the composition of these pieces
of evidence?

3) What information about the components
did each of these analytical techniques and
instruments present?

4) Are each of the materials used in the manu-
facture of Black Powder pure? How is pu-
rity defined or determined?

5) If not, then did the instruments measure
these impurities?

6) If the instruments did not measure the im-
purities, how can one be sure that the Black
Powders “match”?

7) What does “match” mean?

8) If you did not or cannot measure impurities
such as pyrolysis oils and minerals in Black
Powder particles, then how can you say that
the particles match without revealing in
what specific ways they do match?

9) Are all Black Powder particles the same
size and shape?

10) If they are not the same size, then what is
the size distribution of the particles that you
analyzed and how did you measure the dis-
tribution?

11) Was the Black Powder used in an impro-
vised explosives device that exploded?
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12) Wouldn’t such an explosion break apart
powder particles?

13) If you say that it would not, please present
your empirical data and results of your sci-
entific analyses to show that an explosion
would not fracture larger Black Powder
particles into smaller particles?

14) Did you conduct a scanning electron micro-
scope comparison analysis of the morphol-
ogy, size and shape of the charcoal in the
Black Powder particles that you had as evi-
dence?

15) Did you determine whether the Black Pow-
der particles that you had were manufac-
tured with charcoal from different types of
trees?

16) If you did not, why didn’t you before you
simply said that the two powder samples
matched?

17) Do you know what types of trees are used
for the charcoal used in the manufacture of
Black Powder particles? If you do, then
would you name them?

18) Did you look for these different types of
wood charcoal? How do you recognize the
different charcoals?

19) Did you measure the density and hardness
characteristics of the Black Powder parti-
cles, which you say “match?” If not, why
not? If so, can you provide the data and ex-
plain how you conducted that measure-
ment?

20) If you believe that the Black Powder parti-
cles “match” and yet you have not meas-
ured all the characteristics of the particles,
can you explain what is the basis for your
saying that the particles match?

21) Can you explain why even though you
were not able and/or did not measure some
very important characteristics of the Black
Powder particles, you still wrote a labora-
tory report that said the Black Powder par-
ticles matched and did not further explain
the significance of the “match?”
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Summary

Adjectives of comparison such as “match”,
“consistent with” and “identical to” can be mis-
leading to triers-of-fact and can be used to
prove almost anything. The expert witness who
opines that two materials match opens the door
very possibly to cross-examination that could
be easily used to discredit the witness. Cross-
examination can delve into the physical charac-
teristics and chemical components of the match-
ing materials, the instrumental data from analy-
ses of the materials and into the basic scientific
foundation for the opinion rendered.

We are left with a question as to whether
Giglio obligations of the prosecutor require that
the prosecutor’s experts reveal the basis for
their use of comparison adjectives in their re-
ports to the prosecutor. These revelations would
seem to be necessary in order that the prosecu-
tor be able to decide if information held by
members of his team was favorable to the de-
fense. Such information would normally be
found in scientific reports from other disci-
plines and should not be left out of forensic re-
ports.
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