
* Presenting Author

Criminalistics Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

416

B147 Microtrace to Nanotrace:  Extracting Information at Increasingly Smaller Length 
Scales

Christopher S. Palenik, PhD*, Microtrace, 790 Fletcher Drive, Ste 106, Elgin, IL 60123-4755; and Skip Palenik, BS*, Microtrace, 790 
Fletcher Drive, Ste 106, Elgin, IL 60123-4755

After attending this presentation, attendees will understand that presently the majority of trace evidence examinations focus on 

IHDWXUHV�DQG�SDUWLFOHV�ODUJHU�WKDQ����PLFURPHWHUV�LQ�VL]H���+LJKO\�HQJLQHHUHG�DQG�QDWXUDOO\�RFFXUULQJ�SDUWLFOHV�LQ�WKH�ORZ�PLFURPHWHU��WR�
QDQRPHWHU�VL]H�UDQJH�VXUURXQG�XV�DQG�DUH�VHHLQJ�PRUH�XVH�HDFK�\HDU�

This presentation will impact the forensic science community by providing a primer to the forensic science community on the 

potential value, analytical approaches, and concerns that must be addressed when approaching particles at this length scale.

,Q�WKH�VSLULW�RI�WKLV�\HDU¶V�FRQIHUHQFH�WKHPH��³&HOHEUDWLQJ�WKH�)RUHQVLF�6FLHQFH�)DPLO\�´�WKLV�GRXEOH�IHDWXUH��IDWKHU�VRQ�SUHVHQWDWLRQ�
ZLOO�GLVFXVV�WKH�EHQH¿WV��VLJQL¿FDQFH��DQG��XOWLPDWHO\��WKH�QHHG�WR�¿QG�DQG�H[WUDFW�LQIRUPDWLRQ�IURP�LQFUHDVLQJO\�VPDOOHU�DPRXQWV�RI�
WUDFH�HYLGHQFH���3UHVHQWHG�IURP�WZR�SHUVSHFWLYHV��RQH�FRXFKHG�LQ�WKH�ULFK�KLVWRU\�RI�IRUHQVLF�VFLHQFH�DQG�LWV�IRXQGHUV��WKH�RWKHU�WDNHQ�
IURP�WKH�H[FLWLQJ�SRWHQWLDO�LQ�QHZ�DQG�KLJKHU�UHVROXWLRQ�PHWKRGV��ERWK�DXWKRUV�DUULYH�DW�FRPPRQ�JURXQG�LQ�UHFRJQL]LQJ�WKH�LPSRUWDQFH�
of visual evidence as seen through the microscope.

For more than a century, scientists have exploited the value of small particles through trace evidence.  While hardly a novel concept 

LQ�LWVHOI��WKUHH�IDFWRUV�KDYH�FDXVHG�XV�WR�H[SORUH�DQG�FRQVLGHU�LWV�VLJQL¿FDQFH�LQ�WHUPV�RI�LQFUHDVLQJO\�VPDOOHU�IHDWXUHV�DQG�SDUWLFOHV�LQ�WKH�
FRQWH[W�RI�WUDFH�HYLGHQFH���7KH�¿UVW�LV�D�FRQVHTXHQFH�RI�WKH�CSI-effect.  Savvy criminals are often aware of trace evidence and, in some 

LQVWDQFHV��PDNH�DFWLYH�HIIRUWV�WR�PLQLPL]H�WKHVH�FRQWDFWV���6HFRQGO\��DV�VRFLHW\�HQWHUV�WKH�DJH�RI�QDQRWHFKQRORJ\��KLJKO\�HQJLQHHUHG�
particles, layers, and features of materials are becoming increasingly smaller while, at the same time, becoming more complex.  As 

SDLQW�OD\HUV�UHDFK�WKH�VXE����PLFURPHWHU�UDQJH��PXOWLOD\HU�¿OP�OD\HUV�UHDFK�WKH�QDQRPHWHU�VFDOH��DQG�IUHH�QDQRSDUWLFOHV�EHJLQ�WR�¿QG�
UHJXODU�FRPPHUFLDO�XVH�LQ�D�ZLGH�UDQJH�RI�FRQVXPHU�SURGXFWV�VXFK�DV�FRVPHWLFV��JODVV��¿EHUV��DQG�SDLQW���)LQDOO\��UREXVW�DQG�SUDFWLFDO�
microanalytical methods of light and electron microscopy combined with vibrational micro-spectroscopy provide the means by which 

WKHVH�SDUWLFOHV�DQG�IHDWXUHV�FDQ�EH�GHWHFWHG��LGHQWL¿HG��DQG�FRPSDUHG�
7KH�SUDFWLFDO�WDVN�WKHQ�EHFRPHV�VHDUFKLQJ�IRU�VXFK�SDUWLFOHV�DQG�IHDWXUHV��¿QGLQJ�WKHP��DQG�¿QDOO\�FRQFOXVLYHO\�LGHQWLI\LQJ�WKHP���

7KLV�LV�KDUGO\�WULYLDO�JLYHQ�WKHLU�VL]H��ZKLFK�PD\�EH�XQUHVROYDEOH�E\�VWHUHRPLFURVFRS\�DORQH���)RU�H[DPSOH��PLFURVSKHUHV�RI�VLOLFD��XVHG�
LQ�PDQ\�FRVPHWLF�IRUPXODWLRQV��DUH�RQO\�D�IHZ���V�RI�PLFURPHWHUV�LQ�VL]H���:KLOH�QRW�UHVROYDEOH�E\�VWHUHRPLFURVFRS\��WKHVH�LVRWURSLF�
VSKHUHV� FRXOG� EH�PLVWDNHQ� IRU� DQ� LPPLVFLEOH� SKDVH� LQ� D�PLFURVFRSH� VOLGH� SUHSDUDWLRQ�� �2QFH� IRXQG� DQG� UHFRJQL]HG�� WKH\�PXVW� EH�
FKDUDFWHUL]HG�WR�H[WUDFW�VSHFL¿F�LQIRUPDWLRQ�DERXW�VL]H��FRPSRVLWLRQ��DQG�QDQR�PRUSKRORJ\���)LQDOO\��WKH�QHZ�TXHVWLRQV�RI�FRQWDPLQDWLRQ��
VRXUFH��DQG�VLJQL¿FDQFH�DULVH�LQ�WKLV�QHZ�UHDOP�RI�PDWHULDOV���)RU�H[DPSOH���,V�WKLV�OD\HU�UHDOO\�D�OD\HU"��:KHQ�ZDV�WKLV�SRSXODWLRQ�RI�
QDQRSDUWLFOHV�LQWURGXFHG"��:KDW�LV�WKH�SRWHQWLDO�IRU�WUDQVIHU"��1HZ��RU�DW�OHDVW�PRUH��YLJLODQW�FKHFNV�IRU�FURVV�FRQWDPLQDWLRQ�PXVW�EH�
FRQVLGHUHG�ZKHQ�ZRUNLQJ�DW�WKHVH�OHQJWK�VFDOHV�

:KLOH� VRPH�PDWHULDOV� DQG� WKH� IHDWXUH� VL]HV� DUH�QRYHO�� WKH� DSSURDFK� LV� LQ�PDQ\�ZD\V� D� FRQWLQXXP�RI� FXUUHQW�SUDFWLFHV�� VLPSO\�
PRGL¿HG�WR�ZRUN�DW�LQFUHDVLQJO\�KLJKHU�UHVROXWLRQV���7KLV�SUHVHQWDWLRQ�ZLOO�H[SORUH�WKH�SUDFWLFDO�DSSOLFDWLRQ�RI�WKH�DSSURDFK�GLVFXVVHG�
DERYH�WKURXJK�YDULRXV�FDVHZRUN�H[DPSOHV�IURP�WKH�UHDOPV�RI�SDLQW��¿EHUV��FRVPHWLFV��GXVW��DQG�VRLOV�WR�LOOXVWUDWH�FRQVLGHUDWLRQV�UHOHYDQW�
to the exploitation of increasingly smaller scales of trace evidence.

8OWLPDWHO\��WKLV�VWXG\�VXJJHVWV�WKDW�PDQ\�H[LVWLQJ�PHWKRGV�FRPPRQ�WR�PRVW�WUDFH�HYLGHQFH�ODERUDWRULHV�FDQ�EH�EHWWHU�XWLOL]HG�WR�
approach these smaller particles and features while other technologies in microanalysis are becoming (or have become) practical for 

application to this new realm of trace evidence.
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