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Overview. This course will cover several topics including an introduction of microscopic investigations for forensic physical evidence and trace analysis; fundamental theory, principles of operation, varieties, and capabilities of optical microscopy and applications in forensics; fundamentals and applications of transmission electron microscopy (TEM) and scanning electron microscopy (SEM) for forensic imaging at atomic-scale resolution and chemical analysis; laboratory sections for pattern analysis and trace analysis.

The proposed course is primarily intended to focus on the principles of various microscopic techniques and their applications to forensic investigations. In the first part, the course covers many sub-disciplines of conventional optical microscopy, including but not limited to basic optics, structures and optical properties of crystals and fibers, polarized light microscopy (PLM), fluorescence microscopy, infrared microscopy, and Raman microscopy. Various techniques of PLM and representative investigations for hairs, fabrics, and minerals are also included via laboratory section. The second part is devoted to the theory of SEM coupled with energy dispersive x-ray analysis (EDX) and wavelength dispersive spectroscopy (WDS) with limited related laboratory sections. In the last part, students are required to present summary/results of research articles relevant to forensic investigations via microscopy and other complementary techniques. 

Evaluation. Two in-class exams and a presentation will be evaluated.


Proposed Topics of Lecture and Lab

· Microscopy in Forensic Science

· Basics of Optics
· Lens and Microscope 
· Complementary Color
· Refractive Index
· Operation of Microscopes 
· Resolution and Numerical Aperture
· Köehler Illumination 
· Focal length & Ray diagram

· Centering Circular Stage
· Micrometry 
· Crystal Morphology
· Calibration
· Size Measurements
· Sample Preparation
· Measuring Refractive Index

· Crystal Optics
· Becke line & Refractive index 
· Plane Polarized Light
· Dispersion Staining 
· Operation of Polarized Light Microscope
· Retardation and Birefringence
· Extinction Characteristics

· Compensators
· Isotropic and Anisotropic Samples

· Michel-Levy chart

· Hairs/Fibers/Minerals

· Sample preparation/ Crystallization/ Identification of unknown samples

· Electron Microscopy

Notics

1. Schedule is subject to change

2. SAMC114: lecture, sample preparation, and microscopy lab
3. Rules of presentation (April 27, 2020)

a. You are going to present one or more articles which are related to forensic investigations via microscopy and other complementary techniques (similar to your CHE698 literature seminar, but very short version). 

b. You can select one article (or more) in the list, but not limited to articles in the list. You can find any article(s) in journals, but it needs approval of instructor in advance.

c. PDF files of listed articles are uploaded in Blackboard.

d. Once one article is selected by a student, then other students can’t use it.

e. Therefore, your selected article should be notified to lecturer ASAP.

f. Presentation should cover summary of article(s) including brief summary of case, basic principles of techniques, case results, how microscopic and other techniques were utilized to solve the case, etc.

g. You can sign up once you schedule it. 

h. Presentation time: 20 – 25 min including Q&A (maybe ~20 – 25 slides).

i. Presentation will be evaluated by instructor.

Instructor: Dr. Jamie Kim, Associate Professor


Office: SAMC 221


e-mail: � HYPERLINK "mailto:joonyeongkim@hotmail.com" ��kimj@buffalostate.edu�, Phone: (716) 878-5114





Lecture & Lab: 4:30 PM – 7:15 PM, M, SAMC114





Exam 1 (3/23/2020)					400			40.0%	


Exam 2 (5/4/2020)					400			40.0%


Presentation						200			20.0%			


TOTAL 						1000 			100.0%


		


93 – 100%	A;		90 – 92.9%	A-; 	


87 – 89.9%	B+; 		83 – 86.9%	B;		80 – 82.9%	B-; 	


77 – 79.9%	C+; 		71 – 76.9%	C; 		68 – 70.9%	C-











