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ABSTRACT- A simple method is described to convert the flat microscope slide into an improved 
sample holder for refractive index determination of single, small, glass fragments and their sub- 
sequent easy recovery for additional examinations. 
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Refractive index (RI) measurements have generally been used in the forensic science ex- 
amination of glass fragments [1,2]. Recently, an automatic instrument Glass Refractive In- 
dex Measurement (GRIM), based on a phase contrast microscope and the Mettler hot stage, 
was developed by Foster and Freeman Ltd., greatly reducing operator fatigue [3]. 

Usually the sample for RI measurements is prepared as follows: glass fragments (whole or 
crushed) are mounted in an appropriate silicone oil on a microscope slide and covered with a 
coverslip [1,3]. Some investigators use depression microscope slides instead of flat ones [2].2 
However, the use of plano-plano specimen preparations is of paramount importance in 
phase microscopy. When using intermediate and long working distances, the specimen 
mount should have parallel walls with flat surfaces and be of good optical quality. Irregular, 
lens-shaped (hollow ground) slides or wedge-shaped preparations upset the alignment of the 
phase system. Even with only a small wedge, in which case the coverslip is not quite parallel 
with the slide, it may be necessary to repeat centering procedures each time the specimen is 
moved to maintain a good contrast [1,4]. 

To improve the evidential value obtained by the RI measurements, additional examina- 
tions are usually performed, such as various techniques of element analyses [1,5, 6], density 
measurements [I], and identification of toughened glass by change of the RI caused by an- 
nealing [7]. In cases in which a very small sample of glass (a single small fragment or very few 
small fragments) is available, it may be very difficult to divide the sample for all the required 
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examinations. In such cases it may be important to recover all of the sample used for RI 
measurements. The recovery of the crushed sample may be very difficult, if not impossible, if 
a very small sample was used. Actually, in such cases it is often difficult even to locate glass 
fragments during RI measurements in the hot stage while using the smallest (to our knowl- 
edge) commercially available coverslips (18 by 18 mm). 

In this article we wish to report a simple method to convert the flat microscope slide into 
an improved sample holder for RI determination of single, small, glass fragments and their 
subsequent easy recovery for additional examinations. 

Experimental  Procedure 

Instrumentation 

Measurements of RI were carried out using the GRIM system (Foster and Freeman Ltd.) 
[3] combined with the Mettler FP52 hot stage and AO Reichert HIlOTG-PP4 phase star 
microscope. The microscope was originally equipped with the 6-V (20-W) tungsten halogen 
illuminator. This illuminator is not sufficient for satisfactory results with the GRIM and 
therefore a 12-V (100-W) illuminator was adapted to the microscope. A 589-nm interference 
filter and a • 10 objective were used for all measurements. 

Sample Holder 

The basic idea to improve the usual microscope slides as sample holders was to modify 
them in such a way that the glass fragments would be confined to a small area (for example, 
a 2 to 3-mm circle, similar to the size of the aperture in the hot stage) for their quick localiza- 
tion during RI determination. For this purpose, small steel tablets (about 8- by 8-mm size) 
with one hole, specially prepared, were glued (Araldite Rapid, Ciba Geigy) to microscope 
slides (Fig. 1). The thickness of the tablets was 0.2 to 0.3 mm and their large walls smooth 
and parallel. Such thickness is sufficient for the small glass fragments not to protrude from 
the opening of the tablet. Smoothness of the walls is important so that small fragments of 
glass cannot be hidden in the interfaces between the microscope slide and the tablet on the 
one side and the tablet and the coverslip on the other. 

FIG. l--The improved sample holder with a coverslip. 
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TABLE l--Comparison of the match temperatures obtained using the improved sample holder and 
the usual method of a coverslip on a f lat  microscope slide. 

The Usual Method The New Sample Holder 

Oil" Glass, Match Temp., ~ S.D., ~ Match Temp., ~ S.D., ~ 

B B 1 41.09 0.16 41.07 0.14 
B B 4 69.81 0.15 69.71 0.14 
B B 9 91.83 0.24 91.28 0.14 
B B 12 115.07 0.22 114.54 0.26 

,Standard glasses and silicone oils were purchased from Locke Scientific, 16 Oakfield Rd., Pamper 
Heath, Basingstoke, Hampshire, RG26 6DN, England. 

Sample  Preparation and  Recovery o f  the Glass Fragments  Following R I  Measuremen t  

One or several (if they may be identified by their different shape or size) small, glass frag- 
ments are placed in the hole of the holder and covered with a drop of an appropriate silicone 
oil. The amount  of oil should be large enough to overflow the opening of the hole. This is to 
prevent formation of air bubbles when covering the hole with a coverslip. Since the hole is 
small, the glass fragments are found immediately in the view field of the phase microscope. 

Following the RI determination, the glass fragments may be recovered as follows: the cov- 
erslip is removed (using tweezers) by sliding it from the holder. While observing the hole 
through the stereomicroscope, petroleum ether, 60 to 80~ is added dropwise to the hole. 
Petroleum ether dissolves the silicone oil and the concentration of the latter gradually de- 
creases so that the glass fragments become visible (as a result of a much larger RI difference 
between petroleum ether and glass). When the solvent dries out, the glass fragments may be 
removed for subsequent, additional examinations. 

It should be stressed that,  for precise results, the calibration of the silicone oil and the RI 
measurements should be performed in the same type of holder. 

Differences were found between the match temperatures obtained using the improved 
sample holder compared to the usual method of a coverslip on a microscope slide. The differ- 
ence increased as the match temperature rose (Table 1). 
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