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M a Tc = const

M: mass of the element
a~ 0.5

Hg: 0.50+0.03

Zn: 0.45+0.05

Pb: 0.49+0.02

Sn: 0.47=x0.02

BCS theory

Tc ~ 1.140.exp(-1/N(0)V)
Q,oc M2
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Boron Isotope Effect in Superconducting MgBa

S.L. Bud'ko, G. Lapertot,” €. Petrovie, C.B. Cunvingham,! N. Anderson, and P.C. Canfield
Ames Laboratary and Departmens of Phytics and Astronoms, Towa Sate University, Ames, Jows: 30011
(Received 30 Junuary 2001)
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Anisotropic Superconducting Properties of Aligned MgB; Crystallites

O.F. de Lima, R. A, Ribeiro, M. A. Avila, C. A. Cardoso, and A. A. Coelio
Ingiitato de Fisica "Gleb Wataghin,™ UNICAME, 13083-970, Campinzs, SE; Brozil

(Received 15 March 2001)
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High Current-Carrying Capability in ¢-Axis-Oriented Superconducting MgB; Thin Films

Hyeong-Jin Kim, W.N. Kang, Eun-Mi Chol, Mun-Seog Kim, Kijoon H.P. Kim, and Sung-Ik Lee
Nationa! Creaiive Research Initiative Cmur!ar Sup"rmmw Drwrlm! of Physics.

MgB2: Jc = 106A/cm?

104-5A/cm?

=
—
(%)
@)
<
[9)
Il

Pokang University of Seience and Technalogy, Pohang
[t byropt it g e o

In bighquality ¢-axis-oriented MgB; thin Flms, we observed bigh caltical curreat deasies (1) of
216 MAfem? 19 K unr sl lds comparsle 1 hose of copre ighempee
Mo

JostsK

oS T

27 o~ Ao i ded s 1 K. st i comtpousd wesk 1 erypomising
‘candidats fos praccical applications at high temperature and Jowes power consamption. The: varies-glass
capabil

phase is considere 1o be 3. Toe the cberved high
B 1 (s
w
-
-
fe

FIG.3, Rmpeniure, dependeace of e sl curent dev
sty of MgB; thin films for H = extracted from the
S ope sty e 1 oy o T
0.1 MAemi is & common benchmark for peactical applications.

liry,




EAHMR

PHYSICAL REVIEW B, VOLUME 64, 012507
High-pressure study on MgB,

B. Lorenz, R. L. Meng, and C. W. Chu*
Deparamen of Physics and Texas Center for Supercondurtivity, University of Houston, Houston, Texas 772045932
{Received 14 February 2001; published 12 June 2001)

The hydrostatic pressure effect on the newly discovered superconductor MgB, has been determined. The
wansition temperature T, was found to decrease linearly at a large rate of =16 KIGPg, in good quanttative
agreement with the ensuing calculated value of 14 K/GPa within the BCS framewark by Loa and Syassen,
using the full-potential linearized sugmented planc-wave method. The relative pressure coefficient 4 In T, /dp
for MgB; also falls between the known values for conventional 5p and d superconductors. The observation.
theefore, suggests that clectron-phonon interactions play a significant role in the superconductivity of the
compound.

dTc/dP = -1.6 K/IGPa

.
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T FIG. 3. T ¥8 P. The nbmbers cepresent the sequential order of
FIG. 2. Xae v5 T a0 varions pressures. the experimental runs.
R
m:average phonon energy
N(0):DOS at the Fermi energy
186 Y. Wang et al. | Physica C 355 (2001) 179-193  \: gtomic mass
Table 2
a isti of the di Nb;Sn, YBa;CuyOs, and MgB,
Nb; Sn . YB2,Cus05 MgB;
Mg, (@ 99.4 51.5 15.31
Far (om*f .Y B0 583
. (K) 18 90 36.7
Whe (K T2 480
@ (K) 174 633
@' @ 226 §08
¥ (mJ7K? gar) 3 =15 089
N(0) (V" atom™* spin~") 0.99 ~0.13 0.12
L, from Ty, 18 (1.07)
Aep, from y [N(0) L8 : =15 0.58
M} (eVIA'] | 53 109
N(O)(1) (eVIAY) 9.5 6.3
aAC/T. - 25 2 082
AC/ky (carriersicm®) 3.8 x 107 2.5 % 104 33 x 102
HoH(0) (T) 0.52 10 026
E. (mJfem*) 108 2400 27
0.2364yT? (mJfem®) 90 =360 49
24(0)/k T. 48 5 12-42
—o(dH2 /4T )y, (TIK) L6 23 0.56
HuHa(0) (T) 25 150 14
£(0) (nm) 115 15 49
x 34 ~100 38
(0} (nm) 39 =150 185
ot (0) (T) 0.13 ~0.03 . 0.018

Data for Nb;Sn are compiled from Refs. [2,16-20); YBa,Cuy0; from Refs. [15,21]; the EDOS for MgB, is from Ref. [14], tunneling
gaps for MgB, from Refs. [22-24]; other data are from this work. My, mass of one gram-atom (I mol of MgB; is 3 gat); ¥ju, volume of
one gram-atom; T;, average critical temperature obtained by an equal-éntropy construction of the idealized specific heat jump; average
values of phonon energies w as defined in the text; y Sommerfeld constant; N(0), bare band-structure EDOS at the Fermi level; A,
electron-phonon coupling constant; M} , average lattice fc ; N(0)(1), ic Hopfield 3 AC[yT:, lized
specific heat jump at To; He(0), thermedynamic critical field at 7' = 0 obtained by integration of the specific heat difference G, - C,; E.,
measuced condensation energy; 0.2364y72, BCS valuc of the condensation energy in the isotropic, weak-coupling fimit; 4(0), super-
conducting gap; (dHe /dT)y,, slope of the upper critical ficld at 7, as evaluated from the shift of the onset of the specific heat anomaly in
fields 1-3 T; H3(0), upper critical field at T = 0; §(0), coherence length at T = 0; x = A/§; 1(0), London penetration depth at 7 = 0;
e (0), lower critical field at T = 0.
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