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There arises a stationary current in crystals without a 

centre of inversion at their homogeneous lighting in the regime 

ot short-circuited electrodes. According to the 

phenomenological theory (1) the expression of the photovoltaic 

(PV) current density has the form: 

s * as * · 
ji = ~inl EnEl + i ~il [EE 11 

where En, E
1 

are the components 
· s as 

field, ~inl and ~il are the 

of the light wave 

third-rank tensor 

second-rank pseudotensor components, respectively. 

0 

electric 

and the 

For the 3m-class crystals, to which LiNb03 :Fe belongs, 

there are four independent components of the tensor of the 

linear photovoltaic effect (PVE) - ~33 , ~ 31 , ~ 22 and ~~ 5 . Three 

of them, ~33 , ~ 31 and ~22 have been measured earlier in 

Refs.(2,3). The fourth component, ~~ 5 connected with the 

spatially oscillating currents, has been estimated by the 
I 

holographic technique (4). 

In this work 

terisor has been 

crystals. The 

the non-diagonal 

measured for the 

method (3) used 

component 
s 

~15 of the PVI! 

first time in LiNb0
3

:P'e 

earlier for analogous 

measurements in LiTao
3

:cu crystals has been Wied. The. essence 

of the method is the following: if the XOY face of the crystal 

is exposed to light at an angle lying in the XOZ plane and 

polarized in the sa~· plane (Fig .. then in this case only an 
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extraordinary wave will propagate in the crystal. Consequently, 

the photovoltaic current defined by the ~~ 5 component will no 

longer be a spatially oscillating one. The value of the 

photocurrent for the given geometry is defined by 

. _ ~s 
1
(t) . 

2 
(t) 

Jx - ,,
15 

sin a , (1) 

where I(t) is the intensity of the light transmitted, Q(t) is 

the angle between the direction of propagation of the light 

transmitted and the normal to the XOY face. The 

the light transmitted is: I(t)=I(l-Ru), where 

intensity of 
2 (t) 

R1=tg (a-a )/ 

tg
2
(a+a(t)) is the crystal reflectivity, I is the intensity 

the incident light; a(t)=argsin((sina)/n ), where a is 
e 

of 

the 

angle formed by the incident light beam and the normal to the 

XOY face. 

The experimental investigations were carried out on 

LiNbo
3

:Fe crystals, 0.03\ by weight, which had the form of a 

parallelepiped with the X:Y:Z sizes being 4.2:5.2:1.7 1m1
3 

The 

experimental layout was the same as :.n Ref. [ 3]. a .ll.l<c3.n-1000 

xenon lamp was used as a light source. The light was 

monochromated by means of a C~-26 spectrophotometer. The 

contacts were made by the method of vacuum deposition of 

silver. The sample was fixed on the measuring head, which with 
I 

the help of a relnote control could be rotated in both XOZ and 

XOY planes independently. The head with the sample was placed 

in a shielded and heat-insulated vessel. The head was rotated 

in the XOZ plane to measure the angular dependence of the 

photovoltaic current jx' which is defined by the ~~5 component. 

When measuring the spectral dependence of ~~ 5 , for each point 

of the spectrum we measured the change in the angular 

4 

dependence j (Fig.2a), according to the slope of which we 
x 

determined the value of ~~ 5 by the formula (1). All the data 

obtained were corrected w~th regard to absorption 

non-uniformity of the crystal lighting according to 

and 

the 

technique reported in Ref.[3]. The PV current was measured by 

means of a B7-30 electrometer. The estimates of the ~33 , 

~ 22 tensor components and their spectral dependences agreed 

the known data [2,3). Fig.2b shows the spectral dependence 

the ~~5 component only for LiNb0
3

:Fe, 0.03\ by weight. 

other components behave similarly. 

~31' 
to 

of 

The 

Juxtaposing the results, one can notice that the 

of ~~ 5 correlates with those of ~33 , ~ 31 and ~22 . All 

increase with the energy of the projectile photons, 

sp• c trum 

of them 

3.nd at 

energies higher than 3eV there is observed a cutoff in all the 

curves. The presence of a small arm in the energy range from 

2.8 to 3.2eV also is a characteristic of all the curves. 

Issuing from the aforesaid, one can conclude that the 

nature of the centres determining the photovoltai c currents, 

which is connected with all the four components, i~ the same 

according to the results of measurements carrie~ out in the 

energy range from 2.4 to 2.6eV for LiNbo
3

:Fe (0 .0 3\ by weight), 

the ratios of the ~31 , ~ 22 and ~~ 5 compon•1ts to the ~33 
component, which is the maximal one in that range, have the 

following values: 

-2 s -2 
B 2 /~33 =(5±o.9)·10 : ~15 1~33=<2±0.15)·10 ; (1

31
/p

33
=o.9±o.o3. 

In conclusion the author would like to express his 

gratitude to S.G.Odoulov for a stimulating conversation and for 

discussion of the results. 
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~ig.2 a) The angular dependence of the photovoltaic current 

density j •A=470 nm. 
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b) The spectral dependence of the tensor 

for LiNb0
3

:Fe. 
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