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ABSTRACT

(Hg, TI) - 2212 is high temperature superconductor; it has high critical
temperature more than other like YBCO. It is useful to focusing on the
fluctuation of conductivity Ao for this material for achieving critical
temperature and becoming a superconductor. So in this research mercury
based superconducting samples of type (Hg «Tliy). Ba,CaCu,Os.5, Where
x=0.1, 0.2, 0.3 were prepared, in a sealed quartz tube, by a single step solid-
state reaction technique. The prepared samples wer e investigated using X-ray
powder diffraction and electrical resistance. Powder X-ray diffraction analysis
revealed that the studied sample showed a main phase of (Hg,Tl)-2212 with
tetragonal structure (space group P/4Ammm). The electrical resistance R (T) was
measured as a function of temperature using the conventional four probe dc
technique in the temperature range from 10 K to 300 K. The fluctuation
conductivity, above the superconducting transition temperature T, was
analyzed as a function of temperatur e using the Adamazov and Larkin theory.
It exhibits five different fluctuation regions, namely critical (cr), three-
dimensional (3D), two-dimensional (2D), one-dimensional (1D) and short-wave
(sw).

Key words: Superconductor, Solid-state reaction, Fluctuation

conductivity, Transition temperature, Aslamazov and
Larkin theory.
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120 129 139 154
Slaliitay

il aladn by A8 A (Hgoy, Tlog)-2212 Al 40800 & 5ol 3 cia
AL 8 5ol ) s 5 L Al 300-10 5y el sy Jlae b edily oS0 A glial
iulad Alla) o Al 5eSl Ao gladl) il e Laa ) 3 Aa all 5 m da 0 38
2Tc<T< o) ol alap s SR=ReH BT dwnidll dD) ae ain IS
A 3 (55 mosmond) o sha Ll Al @l Ao glad mil dgidas & a .300
O 2 3 5 am gyl ) ekl 5 (RT = A+ By T2 Alalaally calal
dsha ADle el ala 55k JU) Auall ()5S Cum Allaall 038 pe Ayl il
el sadl 3 (5 pall Aapd wped @€ 5 ) el sy Ay g paine Ayl A glaall)
CCAIS 300 5 ) s Aapy (g 480N JEN) B ) s A0 (e

ol Baa gl L (e) Aaall 5y yall da)l LUK (Ac) Al 3 saly 3l il
A V) A dalaial cor dsyall dakaid) 8-1.45-1.0, - 0.5 -0.1 (5 sy Y
e G ) 3 g caf i) e 1D asl gl aed) dilaie s 2D Guaedl dilaia s 3D
UM PRAREEP -t

176



2012 — (A sml) — (28) laall — Al pglall Bias daals Ana

REFERENCES

[1] Poddar, A. Mandal, P. Das, A. N. and Ghosh, B., 1989. Excess conductivity
in TI;CazBa;Cuz04 and Bi;Ca;SriCu,04 systems due to thermodynamic
fluctuations. Physica C 159, pp. 231-238.

[2] Vovk, R.V. Nazyrov,Z.F. Obolenskii, M.A. Goulatis, I.L. Chroneos, A. and
Pinto Simoes , V.M., 2011 .Effect of small oxygen deficiency on the para-
coherent transition and 2D-3D crossover in untwined YBa,Cu,0-,_; single
crystals. Journal of Alloys and Compounds 509, pp. 455 3-4556.

[3] Adamazov, L.G. and Larkin, A.l., 1968. Effect of Fluctuations on the

Properties of a Superconductor Above the Critical Temperature, Sov. Phys.
Solid State, 10(4), pp. 875-880.

[4] Maki, K., 1968. The Critical Fluctuation of the Order Parameter in Type-l|
Super conductors. Prog. Theor. Phys. 39, pp. 897-906.

[5] Lawrence, W. E. and Doniach, S, 1971. Proceedings of the Twelfth

International Conference on Low Temperature. in: Eizo Kanda (Ed.). Physics,
Keigaku, Tokyo, p. 361.

[6] Hikami, S. and Larkin, A.l., 1988. M agnetor esistance of high temperature
super conductors. Mod. Phys. Lett. B 2 (5), pp. 693-698.

[7] Khan, N. A. Hassan, N. Irfan, M. and Firdous, T., 2010. Differ ent r egions of
fluctuation conductivity in Sn-doped CugsTlosBa,Ca,Cus ySnyOins
super conductor s. Physica B 405, pp.1541-1545.

[8] Mun, M. Lee, S. Bae, M. and Lee, S., 1994. Conductivity fluctuation in
HBCCO superconductor. Solid State Communications, Vol.90, N o. 9,
pp.603-606.

[9] Ahmad, N. H. Khan, N. A. and Yahya, A. K., 2010. Superconducting

fluctuation behavior and infrared  absorption  properties  of

T11-xCuxSr 1.6Y b0.4CaCu207-6 and T10.5Pb0.5Sr 2-yM gyCa0.8Y b0.2Cu207-6

ceramics. J. Alloys Compounds. 492,pp. 473-481.

[10] Sato, T. Nakane, H. Mori, N. and Yoshizawa, S., 2001.Fluctuation

conductivity analysis for Bi-2223 super conductor swith different sintering time,
Physica C357-360, pp 244-247.

[11] Abou-Aly, A.l. Awad, R. Ibrahim, I.H. and Abdeen, W., 2009. Excess
conductivity analysisfor Tlg.gHgo.2Ba,Ca,CuzOq 5 substituted by Smand Yb.
Solid State Communications 149, pp. 281-285.

[12] Ghosh, A.K. Bandyopadhyay, SK. Barat, P. Sen P. and Basu, A.N., 1995.
Excess-conductivity analysis of e irradiated polycrystalline Bi-2212
super conductor. Physica C 255, pp 319-323.

[13] Minowa, R. Yamada, Y. and Mori, N., 2008. Characterization of

polycrystalline LaBaCaCuz0O;; superconductors in the fluctuation regime.
Physica C 468, pp. 1225-1227.

[14] Mohanta, A. and Behera, D., 2011. Effect of granularity and

inhomogeneity in excess conductivity of Y Ba,Cu3O7.;+xBaTiOzsuper conductor.
Physica B 406, pp. 877-884.

177



(Hg Tl1,02BaCaCUOs (3Hall Bl 3 il 5ol A 55 — ol g Bodal) 3 g ata

[15] Patapis SK., Papavasiliou I.P., Adamopoulos N., Inyushkin A.V., Uvarova
T. G., 2000. Study of the y;_.er ;ba,cus075 system: Electrical and Fluctuation
Conductivity. Physica b 284-288, pp. 979-980.

[16] Parnthoman, M., 1994.Single-step synthesis of bulk HgBa,Ca,CuzOg: ;.
Physica C 222, pp. 7.

[17] Anderson, P. W. and Zou, Z. 1988. Normal" Tunneling and " Normal"

Transport: Diagnostics for the Resonating-Valence-Bond State. Phys. Rev.
L ett.B60, pp.132.

[18] Rojas Sarmiento, M. P. Uribe Laverde, M.A. Vera Lopez, E. Landinez
Téllez, D. A. and Roa-Rgjas, J., 2007. Conductivity fluctuation and
super conducting par ameter s of the Y Ba,Cu;.«(PO4)xO7_; material. Physica B
398, pp. 360-363.

[19] Nkum, R.K. and Datars, W.R., 1992. Fluctuation induced conductivity in
the Sn-doping (Bi, Pb),Sr,Ca,CusO, super conducting system. Physica C 192,
pp. 215-222.

178



