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HIGH FIELD CHARACTERISTICS OF. Nb
3

(Al,Ge) 

L. D. Hartsough, V. F. Zackay, and E. R. Parker 

Inorganic Materials Research Division, Lawrence Radiation Laboratory, 
Department of Mineral Technology, College of Engineering, 

University of California, Berkeley, California 

ABSTRACT 

The upper resistive critical field for a Nb3(AlO.9GeO.I} compound, 

prepared by hot pressing" was found to be in excess of 200 kilogauss at 

4.2 OK. 
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1 . 
Recently Matthias, et ale have discovered that the addition of Ge 

to Nb
3

Al produces a compound more nearly approaching the ideal stoichio­

metry. The compound Nb3(AlO.8GeO.2) had a Tc above20oK •. Other inves­

tigators have reported high critical fields for compounds having the A15 

structure and high T. Critical fields in excess of 200 kilogauss have c 

. been reported for Nb
3

sn2 and V
3

Ga. 3 Since Matthias, et ale did not report 

any critical field data, we have made several Nb
3

(Al,Ge) alloys and 

tested them in high magnetic fields. 

Elemental powders of Nb, Al, and Ge were mixed in various propor-

tions. They were sintered at a low' pressure in a hot press for 10 min. 

at l150°C. They were then pressed at 500 psi for 5 min at l150°C, and 

at the same. pressure for 15 min at l650°C. Dense specimens having 

dimensions about 0.25XO.25xl.O cm were obtained. The critical tempera-

tures, detected by the change in inductance of a coil surrounding the 

sample, were in the neighborhood of l8~K for all samples. For the high 

-2 2 field measurements the specimens were reduced to about 10 cm in cross 

section; currents ranged from 8 to 20 amperes. The upper re~istive critical 

4 
field, H , was measured at4.2°K by a pulse technique. The field was 

r ._ 

perpendicular to the current. 

The existence of the A15 structure was confirmed by x-ray diffraction, 

which also revealed the presence of Nb2Al (a-tetragonal) and possibly Nb. 

Microscopic examination also showed that the specimens were multiphase 

materials. The current density was estimated from the microstructure. 

Figure 1 shows the Jc vs H. data. The line corresponds to the field 

at which normal resistance was completely restored in the specimen having 

' .. 

i. 
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'.' .'" .:.. .......... . 
a nominal composition Nb(A10~9GeO.l)~' This composition exhibited the 

highest fields of the samples tested •. 

The authOrs wish to thank Bruce Arnold for preparing the specimens 

. and M. Suenaga.;for assistance with the. field m~asurements. This work 

.was . supported. by the United States Atomic Energ·y Commission. 
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o RESISTIVE UPPER CRITICAL 
Fl ELD (PU LSE TECH NIQUE) 

" ~TRANSITION NOT COMPLETE 

150 175 200 225· 
MAGNETIC ,FIELD, kG 

:Fig~ 1 The upper re sistive cri t~cal field vs current 
density, measured at 4.2°K, for a hot pressed 

'material having a nominai composition of ' 

,Nb3(AlO.9GeO.l)·, .' . 
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This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com­
mISSIon, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 

or usefulness of the information contained in this 
report, or that the use of any information, appa­
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor­

mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behal f of the 
,Commission" includes any employee or contractor of the Com­
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor . 






