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Tunneling conductance spectrum of metal and metal junction system
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Abstract

The aim of this research was to study the conductance spectrum of electron transfer in 1, 2 and 3 dimensions for a
metal/metal junction using free electron approximation, which is a system that has free electrons moving, so the ki-
netic energy is affected but not the potential energy. Furthermore, the delta function potential wall was set and the
potential strength will only occur at the junction. The results revealed that the conductance of the 1, 2 and 3-dimen-
sions were significantly different from each other. However, it was found that they all had the same character of
decreasing conductance with increasing potential strength. The maximum conductance was obtained when the
barries was zero. The effect of the electron effective mass was also determined. It was found that electrons of the
same effective mass in both of the metals provided the maximum conductance. The results from an off-set energy did

not affect the conductance spectrum, but did change the starting point of the conductance spectrum.
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Figure 1 Potential barrier and propagation directions

of the incident, reflected and transmitted

waves.
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Figure 9 Plots of total conductance G for (a) 1D, (b)
2D and (c) 3D systems. We set Z=0,
E; =0 and varied the parameter 7

between 0.5 to 2.0.
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(a)

Figure 10 Plots of total conductance G for (a) 1D, (b)
2D and (c) 3D systems. WesetZ =0, 7=1
and varied the parameter £, between 0.0 to
1.5.

97 Figure 10 Wadiansanlunsdiliddrnany
L39BIFNUNIAN IR0 dauaznATINaUaIBLEnasouls
Tavenamasdianyiniunu snsasiduwnnuassdnasy
anuin Wi i maasuudasudasnele Waswasns
Fasuasuulas agnslsianuwui ﬁgm’éwﬁmaaﬂi’lw
wWaswllaundsnudaBufimnue sudondsnudaisy
ﬁ]:ﬁNaﬁ‘uamuzl,’%'uﬁuﬁﬁLﬁnmam:mmmang'"LéT atndls
Aonu MImuuasnasulasuiidadaamunsnldly
maRendnsgsvesmUnasuanu il ldanainu
aula

J Sci Technol MSU

asuluan1sdnn
msanwsnasuanuihnidiesannsssruses
suanasauluszuusasdeszninslanzuazlan: 1fe
ATannavesllfdadaunasuanui Wi wun iz
IR BULUANAINY lasaaUnasuanuanusi nia
lunsdh 1 56 2 58 waz 3 86 azldranunlues adnsls
Aouailaasugsnanasiisnanasludnumedeiu e
RNANANNLIIBITNURIANSRande Seilnarinliany
wazidureinsasiuvaddidnaseulidiaaad lagen
mﬂnm%fummﬁﬂﬂﬂwmnﬁqﬂLﬁmﬁa 7 = 0 fofiansan
NAURIdATEIRIIATINATBIBIANATanlUlarE LI @
aLﬂﬂm%‘uﬂmuﬁ']"LWW'lanﬂq@Lﬁamaﬁwamao%lﬁnmau
Tulanziletnefiofientoaniilanodnies dmsuna
PoINFINUTABUNDI1 SnsmsvesRiUnaTuANNIn
Wil msias s Lﬁﬂal,wiﬁ;m‘%mﬁmaaﬂﬁmz
wWagnldaundsudasuiitnue

naanssnlsznia

2aUBUABWURIINYINYURIRIIAY #lwns
aﬁum&unu‘i%’ﬂmamﬁ%‘muﬂszmmﬁmwEJ"I,éT 3240
Feutlszunms 2557

L@N&1591999

1. Shankar R. Priciples of Quantum mechanics. 2™ ed.
New York: 1980 Plenum Press; 1994. p.107-113.

2. Zettili N. Quantum mechanics concepts and applica-
tions. 2™ ed. New York: John Wiley & Sons; 1997.
p. 225.

3. Esposito G, Marmo G, Sudarshan E. C. G. From
Classical to Quantum Mechanics. London: Cam-
bridge University Press; 2004. p.3-5.

4. Srisongmuang B, Ka-Oey A. Tunneling conductance
of a two-dimensional electron gas with Dresselhaus
spin—orbit coupling). J. Mag Magn Mater 2012;324.4:
475-478.

5. Jantayod A. Charge conductance and spin-polarized
current across a metal/cubic semiconductor with

6. Dresselhaus spin-orbit coupling junction. Superlat-
tices and Microstructures 2013; 64:78-87.

7. Wang H B, et al. Interfacial charge current in the
ferromagnet/two-dimensional electron gas junction
with Rashba spin orbital interaction. Phys. Rev. B
2010;78.3:405-409.



Vol 34. No 4, July-August 2015

10.

1.

12.

13.

14.

Srisongmuang, B. Charge and spin transport through
the two-dimensional electrongas/ferromagnet junc-
tions with Rashbaspin—orbit coupling. Physica E
2013;54:167-170.

Pasanai K, Pairor P. Spin-flip scattering and dimen-
sional effect on transport of charge and spin across
metal/ferromagnet material interfaces, Phys. Rev. B
2011;84(22):224432.

Pasanai K, Pairor P. Tunneling conductance spectra
of a metal/ ferromagnet junction within a two-band
model. J. Mag. Magn. Mater 2013;328: 35-40.
Pasanai k. Multiband coupling effect on density of
states and tunneling conductance spectra of ferro-
magnetic material. J. Mag. Magn. Mater 2014;357:
35-40.

Xing Qi Y, D. Y, Dong J. Relation between Julliere
and Slonczewski models of tunneling magnetoresist-
ance. Phys. Rev. B 1998;58:2783-2787.

Li F-F, Zhong Li Z, Wen Xiao M, Du J, Xuand W, Hu
A. Bias dependence and inversion of the tunneling
magnetoresistance in ferromagnetic junctions. Phys.
Rev. B 2004;69:054410.

Beletskii N N, Bishop G PA R, Borysenko S A, Ya-
kovenko V M. Magnetoresistance and spin polariza-
tion of electron current in magnetic tunnel junctions.

Phys. Rev. B 2007;75:174418.

Tunneling conductance spectrum of metal and metal junction system

15.

16.

17.

18.

19.

20.

21.

403

Van Son P C, Van Kempen H, Wyder P. Boundary
Resistance of the Ferromagnetic - Nonferromag-
netic Metal Interface. Phys. Rev. Lett 1987;58(21):
2271-2273.

Jedema F J, Nijboer M S, Filip A T, van Wees B J.
Spin injection and spin accumulation in all-metal
mesoscopic spin valves. Phys. Rev. B 2003;67(8):
085319.

Zutic |, Fabian J, Das Sarma S. Spintronics: Funda-
mentals and applicationss. Rev. Mod. Phys
2004;76(2):323-410.

Yokoyama T, Tanaka Y. Theory of the tunneling
spectroscopy of ferromagnetic superconductors.
Phys. Rev. B 2007;75: 132503.

Xiaowei Li, Shenb R, Xing D Y. Conductance in
normal metal/insulator/ ferromagnetic superconductor
tunnel junctions. Solid State Communications
2003;128:315-319.

Binasch G, Grunberg P, Saurenbach F, Zinn F. En-
hanced magnetoresistance in layered magnetic
structures with antiferromagnetic interlayer exchange.
Phys. Rev. B 1989;39(7):4828-4830.

Baibich M N, et al. Giant magnetoresistance of (001)
Fe/(001)Cr magnetic superlattices. Phys. Rev. B
1988;61(21):2472-2475.



