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Introduction: —— Bald hepdings

Omne sourcs siatey (hat refrmctive mndex-s n physical propeny thar i engloved 1o chamcterize
Elnss fropmens, Far exanple, the rofmetive ndex valnes of plass fragmenis found ot the scene
of 2 crime and those associated with a suspect can be compared. 17 similar values nfe determined
then thia datn suggests chot the elass samples may share 8 commien source, 13 should be noced that
this progesty is o ¢lsss chamcteristic and i5 not used as the only eriterin 1n individualize gliss o
comman souree. However, if refractive indices of glass samnples pre dissimifar this indicses tha
1he pliss somples cumse from diffecent sorees and cxn be excluded from conzideration (1),

To compare refactive indices; Safersteln expluins that glass samples mny be immersed ina
liguid where the refractive index of the liguid 5 modified ontl] the refructive index of the plass
and ligiiid are equul. To detesmine this equality, the observer looks for the disappearance of the
Becke line, The Becie line can be described a5 o bright halo slong the perimeter of the glass
piece when it s submerged in g Laeid hoving e different refractive index: When the refractive
irufices of the glass and Tiguid-ane similas, e hright holo disappenss (1), A refrectometer can
then be used to determine fhe refmctive index. ofthe liquid 1o give the refmctive index of the
ghnzs indirectly. The Becke line nbso indicates whether the liquid ar glass bas the higher
reitactivg index. For examale, ¥ _tke BECKE LINE MOVES TOWARD the medium of
HIOHER reffactive index if the focus of the micrescope 15 RAISED and TOWARD the medivm
of LOWER refractive index if the focus is LOWERED ("

The purpese of this laboratory experiment is first to familinrire eneself with the appeamnces and
movemznt of the Becke lme. Next, refroctive indices of glass samples will be determined, using
ant immession method and refractumeter, o see of there is o passibie masgh,
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Safety Deseription:

Clove ol srritaiing 1o eyes, respiralocy sysiem, and skin, According to NFPA saine: Healetk! 1,
Flartinabilin: 1, Resttivin: 1 (3),

55%: Ethanal: - Highly flammable, imitting to eyes, respimtocy system ond skin, mrges organe
nerves, liver, According 1o NFPA miing: Healtht 2, Flammability: 3, Reasctivity: | (3)

Experimentul Procedure:

To familiarize oneselfwith ebserving the Becke ling, place 1-3 Mol erysinls on s microscope
slide, add -2 draps of casior-oil and obssrve under o microscope. The procadure for Part A
fourd on poge 33 was then followsd {2), A-few changes 10 Part A wers made such 25 do-not 252
w eover slip, monipulade the mbcroscape per your instrocter’s instroctions, and skip steps seven
and nine.

The procedure for Past B found an page 35 (2] was followed next with these chanpes: standard
solutions were proviousky mode barthe instnzctar, cover slips were not used, 0ad instructor's
directinns when sing the micrscape were followeil. Dnce the refractive imdex of the gfass has
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been detesmined o be between two-standard solutions, recond the refractive indices of these twa
solutions separalely using the Abbe refmctometer per the instmicios’s invretions
Resulieilhservations:

Parr A&

NoCl immersed i castor oil:

Becke llsic sppeared bright

The Becke line moved toward ihe casior ail when the smge was moved upward (eistnce
between ehjective ond slide was deceased),

Becke line moved toward the Nall when the stoge was lowered (distnnce between abjective ind
slide was inereased). Thus the refmetive inde of NaCl i3 higher than the castor oil.

MNaCl imsnersed in clove aik

When the singe was loweénsd {disiance between oljective and slde increased), the Becke Tine
maved towand the NaCl,

When the stage was mised (dismree between objective and slide decrensed), the Becke line
maved owand the glave oil.

Pan B:

Suspet |7 Refractive Indes = 1.4774-1 4857
“Suspect 2 Refractive index = [ 4857-14575
Suspeet b Refructive mdex = 15098-1.5244

Crims Seenel Refmetive dex = 1L.5008-1,5244

Discussinn/ Conclusion:

Thie bright holo oppensance of the Bocke line and i15 movernent 1owant the higher o7 lower:
reffoctive index wediom, deperiding on the direction the mitroacupe sage wes moved, v
clearly abserved when using MaCl, clove oil, nnd castor oil. When the disianee: between the
objective leas arid staps of the microscope was decressed. the Becke line moved tvwasnd the
medium (costor nod chove oils) having the lower refmctive index. When the distance betwesn the
ahjective lens und stage of the micmscope wos incrensed, thie Becke line moved mward the
mediom (NaCl) of higher refrieiive Index, To concliede, it wos found thar the refetive mdea of
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NaClis greater than hath the refractive iisdices of castor ofl and clove ol whick i5 in line with
the lirerature values of mftactive index, nated in the table shove,

The resubs also indicate thot she 2lass taben from the Crime Scenc and the glass from Suspect 3
bave cosmnamble refmctive indices. Bosed on the nesults, one can conchide Mt Suspect | and
Suspert 2 can be excluded, becanse their plass samples meat likzly came from differert sowrees.

Howewver, us noied above, reftactive mdex conniot be used salely e determine if twe glass
samples bave & comman ongm since this physical propeny falls ender the hesding of a dlass
chamcieristic and not an indsvidunl chameteristic, Funher testing should be performed. Far
example, density determimation can alza aid in the pessible malching of two glass sampies (/1
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