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Gold is used in contacts for GaAs devices [1, 2], but no evidence has previously been published on the e lec t r i ca l  
ac t iv i ty  of Au in GaAs. Here we report the properties of Au-doped GaAs, which was made either by al loying (in the 
melt)  or by diffusion from a film deposited on the crystal. The GaAs monocrystals doped from the mel t  were of n type, 
but the electron concentration tends to fall  towards high Au contents (Fig. 1), so Au in GaAs evidently acts as an accep t -  
or. The ionizat ion energy could not be determined for gold centers produced in this way, probably on account of  the 
high concentration of a donor impurity and of the l imi ted  soiubility of Au. 

Au was diffused into p- type  GaAs ( in i t ia l  impurity content 1-2 x 1016 cm -3) at 1100~ under the equil ibrium vapor 

pressure of arsenic; the crystals were cooled at 20 deg/hr.  Control specimens cut from the same crystals were treated in 
the same way. 

The Hall constant and e lec t r i ca l  conductivity in the 
& 2  range 100-600*K gave the carrier  concentration and mobi l i -  

-s  ty (Figs. 2 and 3); the temperature coeff icient  of the concen- 
/a" trat ion before doping gave the ionizat ion energy of the im-  

i 
i purity centers as 0. 018 eV at 100-4000K and 0.14 eV at 400- 

2. 600*K, which points to the presence of copper in the in i t ia l  
�9 r - ~  . . ~ .  ma te r i a l  (Fig. a). 

~ "'~'" "-" " " ~ - - /  - -  The control showed a somewhat higher hole concentra-  
- I ~_,  t ion after heat  t reatment,  perhaps on account of thermal ac -  

e a ~ 5 6 7 8 g fo r-~,~" ceptors. The doped specimen had an n-T curve with a part 

whose slope differs from that of  the corresponding part for the 
Fig. 1. Au(wt. %) in mel t :  1) 2.8,  control. The new level  l ies at 0. 046 eV, as determined 
1) 1,5, 8) 0, 5. from n(Fig .  3). 

If we assume that Au replaces Ga in the la t t ice ,  we wouldexpec t  Au to give two acceptor  levels.  The 4,50-600"K 
range in n against T shows some variat ion in slope for the doped specimen, but the ionizat ion energy of this second gold 
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Fig. 2. 1) Control specimen before heat  treatment; 2) 
doped specimen before treatment; 3) control after heat  
treatment;  4) doped specimen after t reatment.  
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Fig. 3.1) Control spemmen before heat  treatment;  2) 
doped specimen before treatment; a) control after heat  

treatment; 4) doped specimen after treatment.  
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level is difficult to determine on account of the thermal acceptors. The acceptor level at 0. 018 eV present before dop- 
ing was absent after doping. 

Whelan [3] assigns the copper level at 0.02 eV with a Ga vacancy plus Cu at an intemode, in which case it seems 
that the Au entering the free Ga nodes leads to loss of the Cu level at 0.02 eV and formation of a complex consisting of 
Au at a Ga node with Cu at an internode, the ionization energy being 0. 046 eV. 
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C A L C U L A T I O N F  OF THE EDDY C U R R E N T S  P R O D U C E D  

IN A C O N D U C T I N G  TUBE M O V I N G  tN A M A G N E T I C  FIELD 
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The results given by Kononkov and Sapozhnikov in No. 6 of this journal for 1963 are not of the general character 
claimed by the authors; they apply only to certain particular cases. 

They considered the motion of a rectangular nonmagnetic tube at a speed v in the field of linear magnet ic  poles 

of masses m 1 and mz per unit  length (Fig. 1); these masses were taken as arbitrary, as were the thicknesses 5 t  and A z of 
the horizontal walls and the specific conductivities a 1 and ~ of these. The vertical walls were taken to be ideal conduc- 
tors. 
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Fig. 1 

The magnetic  field produced by the eddy currents was 

found in the two-dimensional  approximation (the tube was 

taken as unbounded along the y axis). It is assumed that the 

eddy currents have no component along the x axis, so from 

that point of view the tube may be considered as consisting 

of mutually insulated transverse frames carrying current O(x). 

Thus G(x) is taken as the line density of the eddy current, for 

which purpose they used the relation 

; ) G (X) :2~2'51~--1 - -  10~ v , (1) 
. z=-d 

in which q~ is the potential of the magnetic field. 

Now (1) is equivalent to the following relation in the 

three- dimensional case: 

i = ~ [ v B ] ,  (2)  

in which i is the volume density of the current and B = -g rad  
r this involves the assumption that the potential difference 
per unit length of circuit is exactly equal to the emf induced 

in that circuit per unit length. 

These assumptions are not valid in the general case envisaged in the original paper (i. e . ,  the m, o, and 5 arbi- 
trary); this may be demonstrated from the following simple example. 

Let k = m l / m  z = - 1  (densities of the magnet ic  masses equal in magnitude but opposite in sign); then (1) may be 

used with the expression q) they give to show readily that G(x) = 0. This is the natural result of their assumptions, be-  

cause the emf in the upper wall is equai in magnitude to that in the lower one, but is opposite in sign. They thus consid- 

er that there are no eddy currents in this case, but it is easy to show that this is not so. 

Ohm's law for the general case of a moving conductor (tube) is 
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