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The optical cnstants n and k of Nickel hnve been measure
in the wavelength range 0.4-2.5 by analyzing tle elliptically polari-
2ed reflected liyht The electronic parameteIs such as the density N,
rekxation timc r and the effeetive mass m of free electrons are
computed giving a Fcmi energy E, 0f 1.66 e.7. and D.C. conductivity
٥f 0.78 1 101٥ es.u. The threshold wavelength for electronic inter­
band transition is found t beم 0,85 •

IntreductioA

The ekctronic parameters of a metal are related to its opitacal
coRtants, the refrctive index n and the absorption coefTicient k, in
the foLlowing 0ispersion equations, based on the free electron
tkمory (1-3).
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whcre ' ؟ and £ are tl rea! and imaginary parts of the dielectric
constant of th metal at freuuency ot Iight used, N is the free
electron densiy, e the electronic cbarge, m" the efTective mass of
the electron and H its collision freueney defined as the reciprocal
of Fts rclaxation time r. and ه are ه the A-0 and D-0 conductivi-

ties of the metl respectively, wrhere = ه :Hنo 
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Eaperimental Details :

The mirror like surface of opaque nickel film was prepared under
vacuum of 10- mm Hg using spectroscopically puIe Ni wies. The
opitcal measurements mere cArried out in air at room temperature
using Batties method. (4) The description of the apparatus and
method used is given by the author in previous work (5-9)

Reswults an Discussion :

The present results of the optical constants n and k of Ni in the
mavelength range 0.4 2.5 are given in table (1) and representedl
graphically in fig. (1) with data of previous authons (115) for com-
parison.

TABLE 1
» د»ب

n )م( k « )مر( n k
 -د

0.40 2.00 2.09 1.50 3.61 6.31
0.45 2.05 2.33 1.55 3.65 6.42
0.50 2.10 2.55 1.60 3.70 6.65
0.56 2.17 2.77 1.65 3.74 6.69
0.60 2.24 3.02 1.70 3.78 6.80
0.65 2.33 3.28 1.75 3.83 6.92
0.70 2.43 3.54 1.80 3.88 7.06
0.75 2.51 3.77 1.85 3.94 7.19
0.80 2.63 3.99 1.90 3.99 7.33
0.85 £.78 4.31 1.95 4.06 7.47
0.90 2.80 4.50 2.00 412 7.62
0.95 2.86 4.65 2.05 4.17 7.76
1.00 2.92 4.80 2.10 4.28 7.90
1.05 2.99 4.95 216 4.28 8.05
1.10 3.06 6.11 2.20 4.34 8.20
1.16 3.14 5.28 2.25 4.42 8.35
1.20 3.24 5.46 2.30 4.47 8.49
1.25 3.31 5.61 2.35 5.43 8.64
1.30 8.37 5.74 2.40 4.57 8.77
1.85 3.42 5.88 2.45 4.67 8.94
1.40 3.48 6.02 2.50 4.71 9.08
1.45 3.54 6.16

 د، د-،د دد،

• From Johnson and Mattey's Company, London.



121

n  يإ
PresEnl work٥٥، ه ه Aller Dold & Mecke

.Krause & MEyerو 
KiritIova٥SkDrniakoد«٧ 

 ن«Roberts ن

9 ٢

 ي لا

٥ لا

 ن

١٥

•
 ر6

 لإم

c

4

2

2520١
[ )لر( ب٠

٥5 ن0
 م

Iig 1 The refraetive index ( n) mnd absorption coeffieient ( k) ٣er6us ware
leم gd ( ٨).

Fig. (2) represents the relatioa between (k? - n?) and ٨? giving a
straight line according to eq. (1). Considering only the slope of the
straight line in the infrared region and taking m" = 9.1 10-%8 gm,
the pumber of free electrons/cm? can be calculated giving a vwalue
of 0.96 x 10%a electrons/cm3 correspondig to a Fermi energy E٢ =
1.66 e.v., efrective number of free electron per atom n, = 0.11, and
an optiac! effective mass m" /m = 9.09. This may be due to the
existence of different types of free electrons of different mass and
mobility. 'The electroni structre of Ni has a total 10 electrons in
the 3d and 4s states which may overlap, thus the value of n, refers
to s-electrons since the contribution of the d-electrons to relaxation
is negligible.

The effect of the interLand transition appears in Fig. (3) where
٤-/٨ is 1epresented against ٨ giving a threshold wave length of

A areه/ for interband transition. Theoretical values of0.85 م
given also for compaIison showing that the present; results can noأ 
be eplained by a single fre electron term but it is necessary to
involve several types of free electrons as expected by Robert (16).
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Rig. 2- The reAl ،lielectric conمu nt (٤') vereمu tqa٥re of warelenguh ( ))
lصgة hwer with date of pewiouو authare.

The DiEpersion curve for the conductivity is ه 1epresented i fig.
THis may be due.٨is not a citical function ofه showing that)ه( 

to the small value of n,,above the transition region. Also this eurve
supports the ideA that there are three difrerent typeA of free electron
in Ni.

'The relatioa bebween (- ٤+"1) and٤' /A is represented in
fig. () giving a straight line according to e. (1) and e4. (2). From
the slope of the straight line tAken for wavelengths far from the
tranition region, i.e. A > 1.7, the value of the relaxation time ، is
computed giving a value 0f 3.2 x 10-15 sec. Fig. (6) shows that the
s1raight Iine does not pass though the origin, which agrees witl
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Fig. 5 -- 'Tle w gandع diagram,

=-1e.ء Beatti and Conn (317). Since = نه , the value of the D.C.د+ 
conduetivity s ه1 calculated using the present values of+ and N
giving x ,ه=0.78 1010 es.u. The microscopic paLameters N, n,
K, , cand m/m obtained in the present woIk are given in tzble
(2) with data of previous auLhors for comparison.
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-x 1016o, 10-16  رج,
m" m

sec eS. U.
#٤

e.7.n =N x 10-22
cm-Author

0.11 1.56 3.23 0.78 9.09
0.15 2.10 8.30 2.88 6.04
0.045 0.94 7.20 0.76 22.75
0.14 1.90 10.20 3.16 7.00
0.09 5.0 1.02 11.98

،  ي

0.96
1.37
0.40
1.30
0.82

Present Work
Dold & Mecke (10)
Shkdyarevski (18)
Beattie & Conn (17)
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