ISSN : 0974 - 7486 Volume 10 Issue 1

A Tndéian Yournal

= Shorte GCommumnication

M SAIJ, 10(1), 2013 [17-19]

| dentification of bullet holes by scanning electron microscope -
A case study

Ajitesh Pall, Rajib Majumder?, Sudip Debnath?, H.K.Pratihari*
MripuraSateForensic ScienceLaboratory, Narsingarh, Tripura, (INDIA)
2K.N. M ahavidyalaya, Sonamura, Tripura, (INDIA)

E-mail : ajit_7791@yahoo.co.in

ABSTRACT

Inall firearm cases ballistics examination are conducted on various physical
evidenceslikefired cartridge case, bullet, firearm, GSR from shooter, victim’s
body and apparelsto establish the crime and criminalsbeyond doubt. Further,
with available data from scene of crime could help to reconstruct various
aspects of the firing cases. In one case, there was sudden clash between
two groups on a petty matter as aresult, cross firing from both the groups
resulted in death of one person and injuries to some police personnel. In
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the course of investigation in thiscase, different firearms, wearing apparels,
cartridges and fired bullets seized could help to conduct forensic ballistics
examination coupled with scanning el ectron microscopic analysis of GSR.
The examination of GSR found on the body of the garments could

undoubtedly identify the cause of bullet holes.
© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

In principle, gunshot residues abbreviated as GSR
iscomposed of burnt and unburnt particles produced
when cartridges arefired fromthefirearm™>3. Whena
gunisfired, particesof extended gunpowder often blow
back and deposited onto the hand and body of the
shooter. These particles could be collected with stubs/
adhesiveliftsand then could be anayzed usngamod-
ern technigue known as SEM-EDX (Scanning Elec-
tron Microscopewith associated Energy Dispersive X-
ray Spectrometry). Theunigque elemental composition
and characteristic spherical shapeof GSR areusualy
identified usng SEM/EDX which hepsintheidentifi-
cation of asingle GSR particlein non-destructiveway

and givesahigh selectivity unparalleled by any bulk
andysismethods. SEM isan effectivemethod not only
to detect GSR but dsoit can estimatethesizeand num-
ber of elementd particles®4. Based ontheanalysis of
the elemental composition of micro particles present
on thelifts/ stubs, it could be ascertained about the
presence of GSR. Asthe GSR particlestrave forward
afew distancesonly, its presenceat varying distance
could further hel p to determinethe proximity of firing.
The GSR anadysisisnot only hel pful inidentifying the
ammunition used, but alsotoidentify thefirearm/ car-
tridge case/ shooter/ bullet holeson clothing.

Theaim of thiswork isto ascertain the cause of
suspected bullet holesin the seized garmentsby SEM/
EDX andysis.
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EXPERIMENTAL

Theinvestigating agency in thiscase sent firearms,
liveammunitions, fired cartridge casesfor forensicbal -
listicsexamination. In addition, thewearing apparelsof
the deceased having suspected bullet holeswerere-
ceived for examination to ascertain thepresence of GSR
and typeof firearm used to cause such bullet holeson
the garments. Cong dering tracequantity of GSR present,
the SEM-EDX study wasided for detection of the GSR.
A scanning el ectron microscope (Carl Zeiss, modd: S
1430V P) was used for this study.
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Figure2: (atoe) SEM of different areataken from near the suspected bullet holes
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RESULTSAND DISCUSSION

In addition to the conventiona comparison of car-
tridge casesand bullets of thisparticular case, theGSR
analysison the suspected bull et holeareas detected on
the body of the garments coul d ascertain the presence
of trace elementsas could be seen from the scanning
€lectron micrograph aong with thecomputer generated
EDX analysis. Thereisno evidenceof trace elements
in the unaffected control areaof the same garment as
seen from SEM shown at theFigure 1.

However, the photographs of SEM taken at the
variousareas near the holes present ontheexhibit gar-
ment areshownintheFigures2 (a) to (e) which clearly
indi cate the presence of some particlesin theform of
sphericd globules. Theseglobulesarefound onthesur-
faceof thedamaged fibersof thegarmentshaving holes.

Asreported intheliterature, the surface morphol -
ogy of GSR particlesdetected in thegun hand and tar-
get sampleswere mainly spheroidal in shapeand their
diameter are smaller than 10pum, hencethe spheroidal
particlesfound on the garments of thiscase areidenti-
fied as GSR, whichisfurther confirmed through EDX
andysis. EDX andys swasperformed ontheareashown
by circlemark inthe Figures 2 (@) and (b). The EDX
gpectrum of GSR (not shown here) clearly indicatesthe
presenceof high concentration of lead andlow concen-
tration of copper and magnesum. Thisconfirmsthepres-
ence of GSR near the suspected bullet holes.
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CONCLUSION

Bdligticsexamination wasconducted onthesmall
firearms/ bullets/ cartridge casesreceived inthiscase.
Further, the examination of the garmentshaving sus-
pected bullet holes necessitatesto gofor GSR andysis
to ascertain the cause of bullet hole. Our resultsre-
veded that the hol es present on the garmentsaredue
tofiring of bullets. Thedetection of GSRdongwiththe
firmly establish thefiring case beyond doubt.
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