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Superconducting state parameters (SSP) (viz., electron-phonon coupling
strength 4, Coulomb pseudopotential y*, transition temperature T¢, isotope effect

exponent o and effective interaction strength NyJ) of transition metals based binary
alloys are studied using — for the first time — a potential formalism with a pseudo-
atom-alloy model. In the study, noticeable influence of various exchange and

correlation functions on A and ,u* has been revealed. The SSP results are found to be
in a qualitative agreement with the available experimental data.

1. INTRODUCTION

During last several years, the superconductivity remains a dynamic area of
research in the condensed matter physics, with continual discoveries of novel
materials and an increasing demand for novel devices in sophisticated techno-
logical applications. A large number of metals and amorphous alloys are super-
conductors, with the critical transition temperature 7 ranging from 1 to 18 K.

Even some heavily doped semiconductors have also been found to be supercon-
ductors. To explain the superconducting state parameters (SSP) of metallic
complexes the pseudopotential theory is successfully used [1-10]. In these works, a
well-known pseudopotential model is employed for the SSP calculation of metallic
complexes. Studying the SSP of binary-alloy-based superconductors may be of
great help for many applications; in turn, studying the dependence of transition
temperature on the composition of metallic elements is helpful in finding new
superconductors with high 7-. Recently, we have studied the SSP of some binary

complexes using the single parametric model formalism [3—8]. The application of
pseudopotential to binary alloys involves the assumption of pseudoions with
averaged properties, which are assumed to replace three types of ions in the binary
systems, while gas of free electrons is assumed to permeate through them. The
electron-pseudoion is accounted for by the pseudopotential, and the electron—
electron interaction is involved through a dielectric screening function. For
successful prediction of the superconducting properties of alloy systems, proper
selection of the pseudopotential and screening function is essential [3—8].

In the present work, a well-known empty core (EC) model potential of
Ashcroft [11] is applied to study SSP (namely, electron-phonon coupling strength
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A, Coulomb pseudopotential ,u*, transition temperature 7, isotope effect ex-
ponent o and effective interaction strength N,V of transition metals based binary
alloys (TMBBAs). To see the impact of various exchange and correlation functions
on the aforesaid properties, we have used five different types of local field
correction functions proposed by Hartree [12], Taylor [13], Ichimaru—Utsumi [14],
Farid et al. [15], and Sarkar et al. [16] (further in the text: H, T, IU, and F,
respectively). We have incorporated — for the first time — the more advanced and
newly developed local field correction functions: IU, F and S, in the investigation
of the SSP of TMBBAs. In the present work, we report the use for this purpose of a
pseudopotential method with five different types of local field correction functions.

In our work, the pseudo-alloy-atom (PAA) model was used to explain the
electron—ion interaction for binaries. It is well known that this model is a more
meaningful approach to elucidate such kind of interactions in binary systems [3—8].
To describe the electron-ion interactions in the binary systems, the mentioned
above Ashcroft EC single parametric local model potential [11] is employed.
According to Ashcroft, the form factor W (g) of the EC model potential in the

wave number space is (in au):
—-8Z

—)COS(QVC)v (1)

w(g)= od’ela

where Z,Q,,¢(q) and 7. are the valence, atomic volume, Hartree’s dielectric

function and the parameter of the model potential of TMBBASs, respectively. Our
study is differentiated from work [11] in such a way that the model potential
parameter is there mostly fitted with the experimental data for transition
temperature 7, while in the present work the model potential parameter 7. is

determined using the first zero of the form factor.

2. METHOD OF COMPUTATION

In the present investigation of binary mixtures, the electron-phonon coupling
strength A is computed using the relation [1-10]:

my, Q Zkr 2
o=t [ ¢|W(q)[ dg. )
An” kp M {(w®) 0 [#la)
Here m; - the band mass,
M  — the ionic mass,
Q, - the atomic volume,
kr  — the Fermi wave vector, and

W(g) — the screened pseudopotential.

The effective averaged square phonon frequency <a)2> is calculated using

1/2
the relation given by Butler [17]:<a)2> =0.696,, where 6, is Debye’s
temperature of the TMBBAs.
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Using equalities X = ¢/2k; and Q) = 37z / (kF )3 , we obtain Eq. (2) in
the following form:

_12myZ }X3|W(X)|2dX

1 =
M (0?) o

, 3)

where Z and W(X) are the valence and the screened EC pseudopotential [14] of the
TMBBAs, respectively.

The Coulomb pseudopotential is given in [1-10] as
my, 1 ax
* T kF 0 8(X)

no=
1
1+ 1n( Er ]I dx
ﬂkF IOGD Og(X) (4)

where Er - the Fermi energy,
m, — the band mass of the electron, and
&aX) — a modified Hartree dielectric function, which is written as [12]

e(X) = 1+ (e (X) - 1) (1= f(X). 5)

Here ¢y (X ) is the static Hartree dielectric function [12], and f{X) is the local field

correction function. In the present investigation, the local field correction functions
due to H, T, IU, F and S are incorporated to see the impact of exchange and
correlation effects. The details of all the local field correction functions are found
from their respective papers [12—-16].

After evaluating A and y* , the transition temperature 7~ and the isotope
effect exponent o are investigated from the McMillan formulas [1-10]:

9 —1.04(1+ 1)
To =2 exp —— |, 6
€ Tras L - #*(1+o.621)} ©

2
1 b | 1+0624 |
1457, ) 1.04(1+2)

1
a=—
2

The effective interaction strength N,V is studied using the expression [1-10]:
A—pu :

1+£/1
11

NoV = (7)

3. RESULTS AND DISCUSSION

The input parameters of TMBBAs are computed using the metallic data of
the pure components (PAA model, taken from [3-8]). In Appendix, in tabulated
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form the presently calculated SSP values are given: the electron-phonon coupling
strength 4, Coulomb pseudopotential /1* , transition temperature 7., isotope

effect exponent o and effective interaction strength N,V , at various concen-
trations for TMBBAs taken from available experimental findings [10, 18, 19]. It is
also observed that for TMBBAs the theoretical A value goes on increasing or
decreasing as the concentration of another metallic component changes. The
increase or decrease in A with concentration shows a gradual transition from the
weak coupling behaviour of electrons and phonons to an intermediate one, which
may be attributed to an increase in the hybridization of sp-d electrons of 3d, 4d or
S5d-metallic elements with increasing concentration. This may also be attributed to
the increased role of ionic vibrations in the 3d, 4d or 5d metal-rich region. The
present results are found to be in a qualitative agreement with the mentioned
experimental data ([10, 18, 19]). From the present study it follows that the
percentile influence of various local field correction functions with respect to
the static H-screening function on the electron-phonon coupling strength A is
6.80%46.75%, while that from works [10, 18, 19] is 0.00%—74.54% for
TMBBA:s.

The computed values of the pseudopotential ,u* accounting for Coulomb’s

interaction between the conduction electrons and obtained using various forms of
the local field correction functions are also shown in Appendix. It is seen there that

for TMBBAS the y* value is 0.11-0.14, which is in accordance with McMillan
[10], who suggested y* ~0.13 for transition metals. The weak screening influence

shows on the computed values of ,u*. Similar to above, percentile influence of
various local field correction functions with respect to the static H-screening
function on y* for the TMBBAS is 2.34%—8.16%.

According to the PAA model, the input parameters are used in the
computations of the electron-phonon coupling strength A and the Coulomb

pseudopotential y* , and, afterwards, of transition temperature 7. Further in Ap-
pendix, T~ values are presented for TMBBAs computed from various forms of the

local field correction functions along with experimental findings [10, 18, 19].
These results obtained from H-local field correction functions are also found to fit
these experimental data. The calculated results of transition temperature 7 for
TMBBAs deviate in the range of 0.01%—1500.63% (see [10, 18, 19].

Next, in Appendix the values of isotope effect exponent o for TMBBASs are
given. The computed o values show a weak dependence on the dielectric
screenings. Since the experimental value of o has not been reported in the
literature so far, the present relevant o data may be used for studying ionic
vibrations in the superconductivity of alloying substances. The negative « value is
observed for Vi40Croeo, Vo020Croso, V0.10Crooo, Vo.0s55Crooss, Nbg30Mog 70,
Nbg.10Moggo and Tag0Wogo alloys, which indicates that the electron-phonon
coupling in these metallic complexes does not fully explain all the features
regarding their superconducting behaviour. The reason behind the negative values

45



of the isotope effect exponent « in the present computation may be due to the
increased magnetic interactions of atoms. Also, the electron-lattice interactions are
not deeply involved in the binary alloy superconductors, which may have caused
negative values of « .

The values of the effective interaction strength N,V are listed in Appendix

for different local field correction functions. These values show that the TMBBASs
under investigation lie in the range of weak coupling superconductors, and that
there is a feeble dependence on dielectric screenings.

Studying the data given in Appendix, one can see that among the five
screening functions that due to H (only static — i.e. without exchange and
correlation) gives the minimum value of the SSP, while the screening function due
to F gives the maximum value. The present findings indicate that the local field
correction functions due to T, IU and S are lying between these two screening
functions. The local field correction functions due to IU, F and S are able to
generate consistent results regarding the SSP of transition metals based binary
alloys as those obtained for more commonly employed H- and T-functions.

4. CONCLUSIONS

The comparison of presently computed results with available experimental
findings is highly encouraging for studying the transition metals binary alloys,
confirming the applicability of the model potential. The theoretically observed
values of SSP are not available for most of the TMBBASs, therefore it is difficult to
draw any special remarks. However, the comparison with other theoretical data of
the kind supports the present SSP computations. Such study on the SSP of other
binary and multi-component alloys as well as metallic glasses is in progress.

APPENDIX
Superconducting state parameters of the transition metals based binary alloys.
Present results
Alloys SSP Expt. [10, 18, 19]
H T U F S

1 2 3 4 5 6 7 8

A 0.53 0.71 0.74 0.74 0.63 0.54
" 0.13 0.14 0.14 0.14 0.13 -

Tig50Vo.20 Tc (K) 3.50 8.82 9.83 9.90 6.33 3.5
a 0.37 0.41 0.42 0.42 0.40 -
NoV 0.27 0.35 0.36 0.36 0.32 -

A 0.61 0.82 0.86 0.86 0.73 0.62
/1* 0.12 0.13 0.13 0.14 0.13 -

Tip70Vo.30 Te (K) 6.14 12.79 13.96 14.04 9.71 6.14
a 0.41 0.43 0.44 0.44 0.43 -
NoV 0.31 0.39 0.41 0.41 0.36 -
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Continue

1 2 3 4 5 6 7 8
A 0.65 0.86 0.89 0.89 0.76 0.65
" 0.12 0.13 0.13 0.13 0.13 -
Tig50Vo.s0 Tc (K) 7.31 13.78 14.86 14.91 10.90 7.30
a 0.42 0.44 0.44 0.44 0.44 -
NoV 0.33 0.41 0.42 0.42 0.38 -
A 0.65 0.84 0.86 0.87 0.76 0.65
" 0.12 0.13 0.13 0.13 0.12 -
Tig25Vos Tc (K) 7.16 12.69 13.54 13.56 10.39 7.16
a 0.43 0.44 0.45 0.45 0.44 -
NoV 0.33 0.40 0.41 0.41 0.38 -
A 0.65 0.82 0.85 0.85 0.75 0.65
u 0.12 0.13 0.13 0.13 0.12 -
Tig15Voss Tc (K) 7.02 12.15 12.89 12.91 10.05 7.02
a 0.43 0.44 0.45 0.45 0.44 -
NoV 0.33 0.40 0.41 0.41 0.37 -
A 0.51 0.66 0.69 0.69 0.59 0.53,0.28
u 0.12 0.12 0.13 0.13 0.12 0.20
V0.00Cr0.10 Tc (K) 3.21 7.41 8.18 8.22 521 |3.21,3.21,2.6,2.5
a 0.39 0.42 0.42 0.42 0.41 -
NoV 0.27 0.34 0.35 0.35 0.30 -
A 0.45 0.58 0.61 0.61 0.52 0.48,0.26
u 0.12 0.12 0.13 0.13 0.12 0.19
V0.80Cro.20 Tc (K) 1.90 5.21 5.85 5.89 3.40 1.90, 1.90
a 0.36 0.40 0.40 0.40 0.38 -
NoV 0.24 0.30 0.31 0.31 0.27 -
A 0.42 0.55 0.57 0.57 0.48 0.45,0.32
u 0.12 0.13 0.13 0.13 0.12 0.19
V.75Crg.25 Tc (K) 1.36 4.23 4.81 4.85 2.60 1.36, 1.36
a 0.33 0.38 0.39 0.39 0.36 -
NoV 0.22 0.28 0.29 0.29 0.25 -
A 0.35 0.45 0.46 0.46 0.40 0.38,0.38
u 0.12 0.12 0.13 0.13 0.12 0.19
V0.60Cr0.40 Tc (K) 0.37 1.69 2.00 2.01 0.91 0.37,0.37
a 0.23 0.32 0.33 0.33 0.29 -
NoV 0.18 0.23 0.24 0.24 0.20 -
A 0.31 0.39 0.40 0.40 0.35 0.33,0.43
" 0.12 0.12 0.13 0.13 0.12 018
Vo.50Cro.50 Te (K) 0.10 0.69 0.84 0.85 0.32 0.10
a 0.11 0.25 0.26 0.26 0.20 -
NoV 0.15 0.20 0.20 0.20 0.17 -
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Continue

1 2 3 4 5 6 7 8
2 0.28 0.36 0.37 0.37 0.32 0.28, 0.46
u 0.12 0.13 0.13 0.13 0.12 0.18
V.40Cro.60 Te (K) 0.03 0.33 0.43 0.43 0.13 | <0.025,<0.015
a -0.03 0.17 0.19 0.19 0.10 -
NoV 0.13 0.17 0.18 0.18 0.15 -
2 0.20 0.25 0.26 0.26 0.23 0.20, 0.56
u 0.12 0.13 0.13 0.13 0.12 0.18
V.20Cro.50 Te (K) 0.00 0.00 0.00 0.00 0.00 <0.015
a -1.58 | -0.57 | —0.50 | -0.50 | —0.85 -
NoV 0.07 0.10 0.11 0.11 0.09 -
2 0.20 0.25 0.26 0.26 0.22 0.20, 0.63
u 0.12 0.13 0.13 0.13 0.12 0.18
V0.10Cro.90 Te (K) 0.00 0.00 0.00 0.00 0.00 <0.015
a -1.58 | —0.57 | —0.49 | —0.49 | -0.86 -
NoV 0.07 0.10 0.11 0.11 0.09 -
2 0.20 0.25 0.26 0.26 0.22 0.20, 0.88
u 0.12 0.13 0.13 0.13 0.12 -
Vo.055Crosss | Te (K) 0.00 0.00 0.00 0.00 0.00 <0.015
a -1.58 | —0.57 | —0.49 | —0.49 | -0.86 -
NoV 0.07 0.10 0.11 0.11 0.09 -
2 0.85 1.16 1.21 1.21 1.02 0.88
u 0.12 0.13 0.13 0.13 0.12 -
19.50Nbo 50 Tc (K) 930 | 1494 | 1582 | 1589 | 12.57 9.3
a 0.45 0.46 0.47 0.47 0.46 -
NoV 0.41 0.50 0.51 0.52 0.47 -
2 0.90 1.20 1.25 1.25 1.06 0.93
u 0.12 0.13 0.13 0.13 0.12 -
Z1925Nbg 75 Te(K) | 1080 | 1641 | 17.26 | 17.32 | 14.02 10.8
a 0.46 0.47 0.47 0.47 0.46 -
NoV 0.43 0.51 0.53 0.53 0.48 -
2 0.66 0.85 0.87 0.88 0.77 0.70
" 0.11 0.12 0.12 0.12 0.12 -
NbygsMogis | Tc (K) 585 | 10.00 | 10.61 | 10.63 8.31 5.85
a 0.44 0.45 0.45 0.45 0.45 -
NoV 0.34 0.41 0.42 0.42 0.38 -
A 0.38 0.49 0.50 0.51 0.44 0.41
u 0.12 0.13 0.13 0.13 0.12 -
NbpeoMogso | Tc (K) 0.60 2.17 2.49 2.50 1.39 0.60
a 0.28 0.35 0.35 0.35 0.33 -
NoV 0.20 0.25 0.26 0.26 0.23 -
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Continue

1 2 3 4 5 6 7 8
A 0.30 0.38 0.39 0.39 0.34 0.31
u 0.12 0.13 0.13 0.13 0.12 -
Nbg.40Mog 60 Tc (K) 0.05 0.42 0.53 0.53 0.21 0.05
a 0.03 0.20 0.22 0.22 0.15 -
NoV 0.14 0.19 0.19 0.19 0.17 -
A 0.27 0.35 0.36 0.36 0.31 0.29
u 0.12 0.13 0.13 0.13 0.12 -
Nby 30M0g 70 Tc (K) 0.02 0.20 0.25 0.26 0.09 0.016
a —0.11 0.12 0.14 0.14 0.06 -
NoV 0.12 0.17 0.17 0.17 0.15 -
A 0.31 0.40 0.41 0.41 0.36 0.33
u 0.12 0.13 0.13 0.13 0.12 -
Nbg 20M0g 59 Tc (K) 0.10 0.69 0.86 0.86 0.34 0.095
a 0.09 0.24 0.25 0.25 0.19 -
NoV 0.15 0.20 0.20 0.20 0.18 -
A 0.34 0.44 0.46 0.46 0.39 0.36
u 0.12 0.13 0.13 0.13 0.12 -
Nbyg 10M0g 99 Te (K) 0.30 1.59 1.92 1.94 0.82 0.30
a 0.19 0.30 0.31 0.31 0.26 -
NoV 0.17 0.23 0.23 0.23 0.20 -
A 0.43 0.55 0.57 0.57 0.49 0.45
" 0.12 0.13 0.13 0.13 0.12 -
Moy 9sRe0.05 Tc (K) 1.50 4.58 5.20 5.24 2.86 1.5
a 0.33 0.38 0.39 0.39 0.36 -
NoV 0.22 0.28 0.29 0.29 0.25 -
A 0.49 0.63 0.65 0.66 0.55 0.51
" 0.12 0.13 0.13 0.13 0.12 -
Moy 9oRey 10 Tc (K) 2.95 7.38 8.22 8.28 4.90 2.9
a 0.38 0.41 0.42 0.42 0.40 -
NoV 0.26 0.32 0.33 0.33 0.29 -
A 0.65 0.85 0.88 0.89 0.73 0.68
u 0.12 0.12 0.13 0.13 0.12 -
Moy soRe 20 Tc (K) 8.51 15.73 16.90 17.04 11.59 8.5
a 0.43 0.45 0.45 0.45 0.44 -
NoV 0.34 0.41 0.42 0.42 0.37 -
A 0.72 0.94 0.98 0.98 0.81 0.76
u 0.12 0.12 0.12 0.12 0.12 -
Moy 70Req 30 Tc (K) 10.80 18.33 19.50 19.64 14.02 10.8
a 0.44 0.46 0.46 0.46 0.45 -
NoV 0.37 0.44 0.45 0.45 0.40 -
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Continue

1 2 3 4 5 6 7 8
A 0.82 1.06 1.10 1.10 0.92 0.86
" 0.11 0.12 0.12 0.12 0.12 -
Moy goReg 40 Tc(K) | 1261 | 1945 | 2048 | 2057 | 15.72 12.6
a 0.46 0.47 0.47 0.47 0.46 -
NoV 0.40 0.48 0.49 0.49 0.44 -
A 0.80 1.03 1.07 1.07 0.90 0.85
" 0.11 0.12 0.12 0.12 0.11 -
Moy s0Req 50 Tc(K) | 1150 | 17.72 | 18.65 | 18.72 | 14.42 11.5
a 0.46 0.47 0.47 0.47 0.46 -
NV 0.40 0.47 0.48 0.48 0.43 -
A 0.86 1.08 1.11 1.12 0.98 0.91
" 0.11 0.12 0.12 0.12 0.11 -
Moy.s0Tco.50 Tc(K) | 1261 | 1795 | 18.67 | 18.69 | 15.57 12.6
a 0.46 0.47 0.47 0.47 0.47 -
NoV 0.42 0.49 0.49 0.50 0.46 -
A 0.58 0.81 0.85 0.86 0.71 0.59
u 0.13 0.14 0.14 0.14 0.13 -
Zry.97Rhy 03 Tc (K) 3.10 7.57 8.41 8.48 5.62 3.1
a 0.40 0.43 0.43 0.43 0.42 -
NoV 0.30 0.39 0.40 0.40 0.35 -
A 0.63 0.87 0.91 0.92 0.77 0.64
u 0.12 0.13 0.14 0.14 0.13 -
Zrp 96Rhg 04 Te (K) 3.80 8.32 9.14 9.20 6.44 3.8
a 0.41 0.44 0.44 0.44 0.43 -
NoV 0.32 0.41 0.43 0.43 0.38 -
A 0.69 0.96 1.00 1.01 0.85 0.70
u 0.12 0.13 0.13 0.13 0.13 -
Zry 95Rhy g5 Te (K) 4.80 9.42 | 1022 | 10.27 7.58 4.8
a 0.43 0.45 0.45 0.45 0.44 -
NoV 0.35 0.44 0.45 0.46 0.41 -
A 0.76 1.04 1.09 1.10 0.93 0.78
u 0.12 0.13 0.13 0.13 0.13 -
Zro.04Rho 0 Tc (K) 575 | 1034 | 11.11 | 11.15 8.58 5.75
a 0.44 0.46 0.46 0.46 0.45 -
NoV 0.38 0.47 0.48 0.48 0.43 -
A 0.78 1.06 1.12 1.12 0.95 0.80
u 0.12 0.13 0.13 0.13 0.13 -
Zrg.93Rhg 07 Tc (K) 595 | 1049 | 1124 | 11.29 8.76 5.95
a 0.44 0.46 0.46 0.46 0.45 -
NoV 0.38 0.47 0.49 0.49 0.44 -
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Continue

1 2 3 4 5 6 7 8
2 0.78 1.06 1.11 1.12 0.92 0.82
u 0.12 0.12 0.13 0.13 0.12 -
Hfo30Tag.70 Te (K) 6.81 | 11.72 | 12,50 | 12.59 9.44 6.81
a 0.45 0.46 0.46 0.46 0.46 -
NoV 0.39 0.48 0.49 0.49 0.44 -
2 0.44 0.56 0.58 0.58 0.49 0.47
™ 0.11 0.12 0.12 0.12 0.12 -
Re)70080.30 Tc (K) 1.45 4.11 4.63 4.67 2.56 1.45
a 0.36 0.40 0.40 0.40 0.38 -
NoV 0.23 0.29 0.30 0.30 0.26 -
2 0.58 0.78 0.82 0.82 0.68 0.51
u 0.12 0.12 0.13 0.13 0.12 -
Tao5aWo.16 Tc (K) 3.80 8.22 8.99 9.07 5.96 1.85,3.8
a 0.42 0.44 0.44 0.44 0.43 -
NoV 0.31 0.38 0.40 0.40 0.35 -
2 0.49 0.65 0.68 0.68 0.57 0.39
u 0.12 0.13 0.13 0.13 0.12 -
Tag60Wo.40 Tc (K) 2.00 5.37 6.03 6.09 3.58 2.0
a 0.38 0.42 0.42 0.42 0.40 -
NoV 0.26 0.33 0.34 0.34 0.30 -
2 0.41 0.54 0.57 0.57 0.48 0.25
u 0.12 0.13 0.13 0.13 0.12 -
Tap40Wo.60 Te (K) 0.85 3.07 3.55 3.59 1.83 0.85
a 0.32 0.38 0.39 0.39 0.36 -
NoV 0.21 0.28 0.29 0.29 0.25 -
2 0.33 0.44 0.45 0.45 0.38 0.26
u 0.12 0.13 0.13 0.13 0.12 -
Tag.20Wo.50 Tc (K) 0.16 1.06 1.31 1.33 0.50 0.16
a 0.17 0.30 0.31 0.31 0.26 -
NoV 0.16 0.22 0.23 0.23 0.19 -
2 0.27 0.35 0.36 0.36 0.31 0.27
u 0.12 0.13 0.13 0.13 0.12 -
Tay 10Wo.00 Te (K) 0.01 0.20 0.27 0.27 0.07 -
a -0.12 0.14 0.17 0.17 0.06 -
NoV 0.12 0.17 0.18 0.18 0.15 -
2 0.32 0.42 0.44 0.44 0.37 0.32
u 0.12 0.13 0.13 0.13 0.12 -
WoosReo o5 Tc (K) 0.12 0.89 1.12 1.13 0.40 -
a 0.14 0.28 0.29 0.29 0.23 -
NoV 0.16 0.21 0.22 0.22 0.19 -
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End of Appendix

1 2 3 4 5 6 7 8
2 038 | 050 | 052 | 052 | 044 0.38
u 012 | 0.3 0.13 0.13 0.12 -
WomsReoors | Te(K) 057 | 249 | 295 | 299 131 -
a 028 | 036 | 036 | 036 | 032 -
NoV 019 | 026 | 027 | 027 | 023 -
A 039 | 051 054 | 054 | 045 0.42
u 012 | 0.13 0.13 0.13 0.12 -
WosoReoro | Te(K) 070 | 2.83 332 | 336 1.54 0.7
a 029 | 037 | 037 | 037 | 034 -
NoV 020 | 027 | 027 | 028 | 023 -
A 042 | 056 | 059 | 059 | 048 0.42
u 0.12 | 0.3 0.13 0.13 0.12 -
Rep300s070 | Te (K) 114 | 416 | 481 491 221 -
a 032 | 039 | 039 | 039 | 036 -
NoV 022 | 029 | 030 | 030 | 025 -
2 048 | 0.63 0.66 | 0.66 | 055 0.50
u 012 | 012 | 0.3 0.13 0.12 -
WossReos | Te(K) | 226 | 6.18 694 | 7.03 3.87 2.26
a 037 | 041 042 | 042 | 039 -
NoV 0.25 032 | 033 0.33 0.28 -
A 052 | 0.68 0.71 0.71 0.59 0.54
u 012 | 012 | 0.3 0.13 0.12 -
WosoReozo | Te(K) 320 | 778 8.62 8.72 5.11 3.20
a 039 | 042 | 043 0.43 0.41 -
NoV 027 | 034 | 036 | 036 | 031 -
y1 057 | 075 078 | 0.79 | 0.65 0.60
u 012 | 012 | 012 | 012 | o012 -
WozsRegss | Te(K) | 464 | 997 | 1089 | 11.01 6.89 4.64
a 0.41 044 | 044 | 044 | 043 -
NoV 030 | 037 | 038 | 039 | 033 -
2 0.66 | 0.85 088 | 088 | 074 0.70
u 0.11 012 | 012 | 012 | o0.11 -
WossReoss | Te (K) 747 | 1298 | 13.85 | 13.93 9.86 747
a 044 | 045 | 046 | 046 | 045 -
NoV 034 | 041 042 | 042 | 038 -
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SUPRAVADAMIBAS EFEKTA PETIJUMI BINARO SAKAUSEJUMU
PAREJAS METALOS, IZMANTOJOT PSEIDOPOTENCIALA TEORIJU

Aditay M. Vora
Kopsavilkums

Supravadosa stavokla parametri (SSP) (t.i.., elektronu-fononu sakabes
stipriba A, Kulona pseidopotencials ,u*, parejas temperatiira 7, izotopu efektu
eksponents @ un efektivais savstarp&jais speks NV ) binaro sakaus€jumu parejas

metaliem ir pétita, izmantojot pirmo reizi pseido-atoma sakausg€juma modeli
potenciala formalisma ietvaros. P&tijuma atklata manama dazadu apmainas un

korelacijas funkciju ietekme uz A un y* . Konstatgts, ka SSP rezultati kvalitativi ir
saskana ar pieejamiem eksperimentaliem datiem.

11.10.2010.
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