\M‘J“JME\QM‘déb.TOSJJL&J”r&";mJA

.,L(»:.A ¢ L;){)/—U/":-‘ ¢ J{_.:.A‘;,«j.}/._‘?. GK.:.;/J ;f}b oS ;;{Jﬁﬁ ”};’

s S~

wb o awisd =0 JaiSan o sisd STy s (PDOS) i 5 (DOS) 5 L Il el S ol et e ol o
el 0l LT 5 s (] (Sl g 5 tolons )5l Sl Slsloms Sl eslized L (DFT) I ol s k7 sl o @F(0) 5Kl St/
Dl lao iz 53l Olie 4w w1 Py 5Py slodlon ) 1 20 0 s (Y sloo iz 5 s oo DL i 5 S sloc)l S 5 sols bl il
o ol dilee 3, Silcas Sl b il l] o ctins o JoSSE5 |y Ul o] Sl (sloo pim =5 o iz Ol w ol ool Py el I 36 7
i Jotls Slilesi I DT sabd 3 By 0005 b Sl s slade 0B slanil & Ly o 0 10 oW (sloosi o (Sl S Sl Sz
035 eris Fo KIS (glos Do Ko Spa 5 il ooliza b kol G +/VF 5 aloms (A) 05755 =00 iSH  STUE Cadim Col clas o & (B-B slotiy

LS

The investigation of the electronic structure, phonon dispersion and electron-phonon
coupling in MgB, superconductor

Morshedloo, Toktaml; Rezaei Roknabadi, Mahmood®; Modarresi, Mohsen!

! Department of Physics, Ferdowsi University of Mashhad, Mashhad
Abstract

In this paper, ground-state electronic band structure, total and partial density of states (DOS and PDOS),
phonon dispersion, electron-phonon coupling and isotropic Eliashberg function «’F(ew) have been calculated
within the framework of density functional theory (DFT) by using first-principles calculations and their curves
drown and analyzed. The results of the electronic band structure, total and partial density of states show that
holes at top of ¢ bands, resulting from the boron P, and P, orbitals, sizably and holes of z band, resulting from
the P, orbital of this atom, partially consist coupled holes in superconductivity state. Based on isotropic
Eliashberg function, a large part of coupling takes place between holes on the top of the boron ¢ bands with a
optical phonon mode with E,, symmetry at the /" point ( from in-plain vibrations of the B-B bonds). The
electron-phonon coupling constant was calculated and obtained 0.74. By using McMillan formula,
superconducting transition temperature TC was estimated 40K.
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