CHAPTER ITI

EXPERIMENTAL FROCEDURE

5.'i Preparation of B:i Thin Films and Electrical Contacts

The desired sample shape is a rectangular film of dimensions
L

C.5% 2 Cﬁ? For electrical leeds, silver paste was painted in the

¢lean slab of microscope slide as shown in Fig,4, The slide wae then
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Fiz.% Positicns of Silver Paste Contacts,

heated in an oven 'toc 500 & for 10 minutes., Then it was wrapped in a
shect of aluminum foil with a re%éngular opening slightly larger than
the desired sample area. Tho slide was then placed on an aluminum

stand with an cpening slipghtly smaller than ﬁhe slide. The apeniag is

about 17.5 em directly above a molybdenum boat. The boat contained

tiny chunks of Bi chipped from a bipg lump of pure Bi metal.

.
"

1.0 ‘amp. of a.c, through the molybdenum boat. The Bi film of the

The Bi was evaporated onto the microscope slide hy passing

desired size and shape just tewches the silver paste c¢onnections.



4

/f,f’“_ﬂ_;_“‘a\\ - Vacuum at 0.1 microns Hg
- 5lide wrapped inm Al foil with Opening
__i_‘ _ downward

I a————- Qoating Chamber { Bell jar ).
L} : ri

-Aiuminum Etand

Molybdenum -boat
_J R & L_ h_(___“' Bismuth chips
Fﬁ ﬁi i
— Elegtrical leads

Fig.5 CGCopating Chamber,

A pair of glectrical wires were zttached to the 2rop of
cpoxy mixed with ground driez colloidal silver {(prepared in the lab)

depnsited on the silver paste connecticns.
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Fig.® Finishod Bi Film with Electrical Leads.

-

Bi films of five 2ifferent values of thickness were prepared
by placing different amcunt of Bi chips in the molybdenum baoat for

each coasting.

},E> Measurement of Film Thickness

" The thickness of the prepared EBi film was measured by the
multiple beam interferometry techuique, The method made use of the

optical interference fringes of equal air gap thickness. It was
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assumed .that the microscope slide on which tre Bi film was depcsited
was an cptiezlly flat surface, Another piece o épticallj flat slide
was partially coated with silve;_by evaperation and then cut into small

strips. One of these silvercd strips was placed with the sllvered face

downward to cover the edge of the Bi filwm,

vo-~— Field of view of microscope
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strip, face down

Bi film

Fig.7? Setup for Measurement of Film Thickness.

These formed an interferaometer and was illuminated with o

~beam of parallel monochromatic light from a sodium are at normal inci-

dence.
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Fig.8 Multiple Besm Interferometry Technique.
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& low power microscope was used to view the dark interference
fringes in the vertical direéfﬁoﬁ, fhe field of wview of the microscope
being the center of the éilvefed Elass strip above the edge of the Bi
film.

By tilting one end of the silversd glass to form a wedge
shape air gap, dark inteffereﬁce fringes wil)l gppear to trace cut points
2f egual air gap thickness. By adjusting the relative.positions of the.
two glass plates, the fringes were made to run in straipght lines per-
pendieular to the steps of the Bi film edge. The fringes show a dis-’

Placement as they pass over the step edgze,
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Fig.9 Interference ¥Fringes.

The cisplacement of the fringes was measured in terms of
fraction of 2 fringe width; ¢&x , by using the ¢ress hair of the micro-
% .
stope eye-pliece,

The difference in the air gap spacing for twe adjacent

" fringes ‘is A/2 and the fiim thickness was obtained as 2, AX..
: . 7
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3.3 Mgasurement -of Hall Coefficient and Canduﬁtivity

The Bi film was mounted in a vertical plane_parallel to the
pole picces of an electroumagnet. For convenience in meunting, the
Imicresccpe slide carrying th: film was attached to z piece of thin -
plastic plate with six binding posts attached for electricallcupnec-

tions, The connections and their labels are as shown in Fig. 10.
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Fig.10 Film on the Microscops Slide Attached to the

Plastic Piate for Mounting in the Magnetic Ficld

The eiperimental apparatus coﬁsists éf a battery to supply
the’d,c. through the film, a rhecstat tc vary the current and an milli-
ampe ter to measure it. 4 reversing key was used to change the direc-
tion af current fluw through the Bi film. ‘A 2.c. poteﬁ;iometer capable
of microvolt reading, was used to measurc the Hall voltage, UH, b;tween
poles C,0 and to measure_thc volteze across the film, A,B in conducti-

vity measurement , The connections and arrangement of the appératua

are as shown in Fig. 11,
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Fig.11 General Sstup of the Experiment,

To correct for errors introduced by galvoanomagnetic and
thermomagnetic effects.and the error due to the fact that C and D are
not exactly.at the same equiuvotential, ezch measurement of Hall voltage
was repeated four times under different conditions. With the magnetic

field hointing in uqe'directisn anad the d,s, flowinpg through the film
in one directien;.tbe voltage racrass CD was read on the potentiometer.

a

The d.c. was reversed by use of the reversing key and again the voltage
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across CD was read, *The direttion-of the magnetic field w%s'then
reverse.l by_reversing the direct current through the electrémagnet¢
and twc readings of ?H were taken for the two directions of d.c.
through the film. The average of these four readings will giﬁe.the
correct Hall voltage, as explained in %he Thezry. The minute voulitapge
due to the Ettingshéuséﬁ efféct, Vo, was neglected.

Five Bi films of different thickness were wrepared. For

each film, the Hall voltage V. was measurcd and plotted against

H
magnet;c field strength, with different d.c, passinzg throuzh the film.
£11 measurements were made at room temperaturs. The Hall voltage
wore also piutted against the walue of d.c. flowing throﬁgh the filmf_
| To obtain the valuﬁ of the electrical conductivity @f the
various films, the voltage across the film was measured, using the leads

A',B', while passing the d.c. through the Bi film. The value of the

d.oc. was varied four times for cach film.
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