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MgB, superconductor : a review
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Abstract . Synthesis, structure and properties of the most intensively studied newly discovered intermetallic binary supercondydtaveVigB
been reviewed up to October, 2002. Though this material was known since 1950s, it was recently discovered to be supewitmduotiverd high

T, ~ 40 K. The detection of this binary superconductor by a Japanese research group in January, 2001 initiated the bagicfirebearcbther binary

and ternary intermetallic superconductors like JaBeB, ., MgCNi; etc. It has a hexagonal unit cell with cell parameters a ~ 3.1432 A and ¢ ~ 3.5193
A. MgB, bulk samples synthesized under high pressure (~3.5 GPa) and high temperatur€@y1@@0density ~2.63 g/émThe normal state carriers

of MgB, are holes which have been established from the positive thermoelectric power and Hall coefficient measurements. Theessiemal p
decreases the critical temperaturg) With dT/dP in the range of -1 to -2 K/GPa. Thgdecreases rapidly by the doping of Mn, Li, Co, C, Al, Ni and

Fe but increases slightly by Zn doping. However, no significant change isf dbserved by the doping of Si and Be. It is further noticed that the
anisotropic ratiog (= chab /H%) ~1- 5 with lower critical field (i) ~ 25-48 mT and upper critical field, }0) ~ 40 T. The critical current density

(Jy of it is as highas 1.3x18 Acm2 in the self-field and 9.4x®0Acm? in a magnetic field of 2 T at the temperature of 20 K. The most interesting
feature of this superconductor is the appearance of two superconducting energy gaps-oh®2 meV and the other & ~ 3.45 meV. From
theoretical studies, it is found that MgBuperconductor has a minimum of the density of states (DOS) just above the Fermi level which can account
for the decrease of [Twith the increase of pressure. This review mainly deals with experimental results obtained by different research grogps workin
on this new superconductor. Since more new and interesting results are expected in near future, critical theoretical teakysisting experimental

data has not been made. We hope to do this work in our next review on this subject.
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GA based parameter optimizations for better millimeter and sub-millimeter wave
response characteristics of GaAs quantum wells
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Abstract : The aim of this work is to predict the optimum values of the system parameters of GaAs quantum wells incorporating the relevan
scattering mechanisms for getting better millimeter and sub-millimeter wave response characteristics and to explore lities pafseiaiv applications

of such nanostructures. Optimized parameters have been computed by employing the Genetic Algorithms to get the desired @es@Eodde the

device related work. The optimized parameters like phase angle, ac mobility, channel width, carrier concentration, la¢tiaeiterapd electron
temperature will obviously save the search time for the technologists involved in the fabrication of devices.
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Threshold switching effects in amorphous CulnSeS thin films
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Abstract : The switching effects in amorphous CulnSeS thin films have been investigated. The amorphous CulnSeS thin films wereyobtained b
thermal evaporation of the polycrystalline materials under vacuum of abduTdr® and with evaporation rate about 80 A/ sec. The annealing of the
films at different annealing temperature improves the switching characteristics and decreases the threshol( .volagireshold switching voltage

and threshold activation energy were found to decrease linearly with increasing annealing temperature and decreasing with thickness. Moreover, the
threshold switching voltage increased exponentially with temperature.
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Abstract . Following chemical reaction method, mixed crystals of praseodymium samarium hydrogen selenite were grown in silica del by sing
diffusion method. The difference in growth features by varying different growth parameters was studied in detail. Optimbrocagrditions yielded

good quality crystals of praseodymium samarium hydrogen selenite (PSHS). These crystals were characterised by X-ray, dndVisfbdeed
spectroscopic methods. The energy dispersive analysis by X-rays was utilised to find the percentage of praseodymium anibsarmartioe grown
crystals. The unit cell parameters of the crystals were obtained from single crystal and powder X-ray diffraction teclir@gueseclilar formula of

the crystals was clarified with TG in complement with infrared study. The micro-indentation studies were carried out twe stadgness of well
faceted PSHS crystals.
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Micro hardness studies of pure and doped brushite crystals
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Abstract . Vicker's micro hardness studies on pure and doped brushite (GZHEQ) crystals are reported. The micro hardness valyg @brk
hardening coefficient (n), and first order elastic stiffness coefficief) é@e reported for brushite crystals doped with Ni, Cd Mg and Pb. It has been
observed that the micro hardness has a load dependent part and a load independent part.
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Abstract . To support the use of flyash material as a radiation shielding material for gamma or X-rays, the radiation interactioarparamet
(attenuation coefficients and buildup factors) have been studied as a function of incident photon energy. The attenueitonscaefffound to have
large values in low and high energy region whereas the buildup factor values have a maxima in the medium energy regiariafioaseirv

attenuation coefficient as well as in the buildup factor in different energy regions, have been interpreted in terms alefaepérpartial photon
interaction processes and have been presented in the form of graphs.
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Md. Shah Alam

Department of Physics, Shahjalal University of Science and Technology,
Sylhet, Bangladesh

E-mail : salam@sust.edu

Received 12 September 2002, accepted 29 October 2002

Abstract : Mixed number is the sum of a scalar and a vector. The quaternion can also be written as the sum of a scalar and eheeutodioit t
of mixed numbers and the product of quaternions are different. Here, we studied the mixed product which is derived frdocthe prixed numbers

and the quaternion product which is derived from the product of quaternions. It was observed that mixed product is mené wihsidtysics than
that of quaternion product.

Keywords : Mixed number, mixed product, quaternion product

PACS No. : 02.90.+p




_ NOTE
Indian J. Phys77A (1), 51-54 (2003)

IJP A

— an international journal

Application of MCNP code to shielding analysis for single and multilayers of
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Abstract . Calculations were made using MCNP-4B code to study the neutron shielding effectiveness of polyethylene (PE) and lead (Pb) as
a single and multilayer arrangements againsf fission neutron source. Shielding slabs of 5 cm thickness were employed successively. Transmission
factors for the above-mentioned shielding setups were determined upto 100 cm thickness. Dose spectra have been califfdated tluckhesses

of the shielding arrangements. The results revealed that using slabs successively of 15 cm PE plus 15 cm Pb is as &ffeidingifission

neutrons as using of 30 cm PE shield alone. It was also found that after 40 cm shield thickness, the removal cross ssctibtheaultilayers

and single PE shield are not very much different, and are approaching each other with increasing shield thickness.
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A study of absolute hardness of some organic molecular solids

Nimisha Vaidya* and B S Shah*

Solid State Physics and Materials Science Laboratories,
Department of Physics, Saurashtra University, P.O., Rajkot-360 005, Gujarat, India

T Christ College, P. B. No. 5, Vidya Niketan, Saurashtra University, P.O.,
Rajkot-360 005, Guijarat, India
E-mail : NVAIDYA@yahoo.com

Received 18 November 2000, accepted 23 September 2002

Abstract . The absolute hardness is defined as the hardness number independent of the applied load. An evaluation has been made of |
absolute or true hardness values for the organic solids anthracene, phenanthrene and carbazole using both the Knoop minctoliakeaness
versusload data. The results obtained by graphical analysis agree very well with the calculated results, within experimeiita¢ gmesent note

reports the results obtained, using the method utilizing the extrapolation function.
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Abstract . The absolute hardness value of anthracene doped with phenanthrene using Knoop hardness technique has been obtained. T
absolute hardness is defined as the hardness which is not load dependent. The results obtained by graphical analysidlcsitiptite vadculated

results, within experimental error. The present note reports the results obtained, using the method utilizing the extfapotatmonThe higher

absolute hardness of the phenanthrene doped anthracene is due to the molecular hindrance to slip.
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Abstract : This paper presents new data target fragment modef?AdBr interaction at 200 GeV/n. The data do not favour evaporation
model instead a preferential backward emission of black track is indicated by the data.
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