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[57] ABSTRACT 
A sheet of semiconductor material on the opposite 
planar sides of which a plurality of spaced apart, par-
allel stripling electrodes are disposed. The electrodes 
are offset with respect to each other by a predeter-
mined angle, and the resistance of the semiconductor 
material and the potential applied to the electrodes 
are selected so that the depth of the field zone created 
is equal approximately to the distance between the op-
positely disposed electrodes at their crosswise points 
of intersection. The electrodes on the upper side of 
the sheet are spaced apart by a distance equal to at 
least twice the combined thickness of the sheet of 
semiconductor material and the electrodes. 

10 Claims, 1 Drawing Figure 
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and destroy the metal-semiconductor junction which 
STRIPLINE RADIATION DETECTION APPARATUS acts as the barrier layer. Moreover, the recorders used 

BACKGROUND OF THE INVENTION t 0 r e C O r d t h e n u m b e r o f electrons can overrespond. 

1. Field of the Invention 5 SUMMARY OF THE INVENTION 
The invention relates to an apparatus for measuring It is therefore an object of the invention to provide an 

the magnitude, and determining the location, of an improved stripline radiation detection apparatus for 
ionizing radiation, and in particular to a stripline appa- measuring the magnitude, and determining the loca-
ratus having a plurality of parallel, spaced apart elec- tion, of ionizing radiation, which overcomes the above-
trodes disposed on both sides of a planar sheet of semi- 1 0 mentioned disadvantages of known detectors, 
conductor material for detecting ionizing radiation. Accordingly, the invention provides an improved 

2. Description of the Prior Art radiation detection apparatus comprising a planar 
Stripline radiation detection devices are known in the sheet of semiconductor material, and a plurality of first 

prior art. See, for example, Swiss Pat. No. 460,962. and second stripline electrodes, disposed on opposite 
Generally speaking, the electrodes of such devices are 1 5 planar sides of the sheet. The electrodes are disposed 
disposed on each side of a sheet of semiconductor parallel to each other in a spaced-apart arrangement, 
material parallel to each other, and have boundary and are offset with respect to each other by an angle of 
surface layers disposed in front of the electrodes dis- approximately 90°. The resistance of the sheet of semi-
posed on the upper side of the sheet which are con- conductor material, and the voltage applied to the 
structed of a vapor deposited layer of gold and form a 2 0 electrodes, are chosen so that the depth of the resulting 
Schottky-type transition or junction in conjunction field zone therein is approximately equal to the spacing 
with the sheet of semiconductor material. The elec- between the oppositely disposed electrodes at their 
trodes disposed on the lower side of the sheet are also planar crosswise points of intersection. The stripline 
parallel to each other, and are offset, at a predeter- electrodes on the upper surface of the sheet are spaced 
mined angle, generally a right angle, with respect to the 2 5 apart from each other by a distance which is equal to at 
electrodes on the upper side of the sheet. The lower i e a s t approximately twice that of the combined thick-
side electrodes are generally vapor deposited alumi- n e s s of the semiconductor material and the electrodes 
num layers. The crosswise points of intersection of the t 0 p r e vent overlap of adjacent field zones, 
upper and lower electrodes form individual detectors When a voltage is applied across the electrodes on 
for detecting radiated ionizing radiation, and the device 3 0 both sides of the sheet of semiconductor material, the 
is thus suitable for the detection of charged particles, resulting field zone expands both perpendicular to the 
gamma-rays, x-rays and light rays having an energy sides of the sheet and laterally towards adjacent elec-
greater than approximately 1.1 eV. trodes on the same side. Thus, even at low voltage 

The utilization of radiation locating and detecting levels, the field zones created may overlap adjacent 
devices for rendering gamma-rays visible has been sug- electrodes. Particles meeting in overlapping zones form 
gested. A device for this type resembles an Anger sys- charge carriers which are conducted towards both elec-
tem in which the photo-multipliers thereof are replaced trodes, resulting in the generation of false impulse sig-
by the planar points of crosswise intersection of the nals. The radiation detection apparatus of the invention 
stripline electrodes, which, as previously noted, indi- overcomes this disadvantage, and prevents superimpo-
vidually function as radiation detectors. Instead of uti- 4 0 sition of the field zones in the semiconductor material 
lizing a floroscopic screen for displaying an output, this between the stripline electrodes, 
device utilizes a semiconductor sheet detector as the In the invention, a thin sheet of semiconductor mate-
image amplifier which generates electrical signals in rial is preferably chosen as the detection apparatus so 
response to bombardment by electrons. The electrical that even a relatively small voltage applied across the 
signals gene rated are utilized to determine the center of 4 5 electrode expands the field zones through the entire 
the group of electrons, and further enable the number sheet of material. Semiconductor material having a 
of electrons to be recorded. Gamma quanta, which specific resistance greater than 5,000 ohms per centi-
produce light distribution effects in the image amplifier meter, or even 10,000 ohms per centimeter, produces 
input (which may be curved monocrystal or a similar an extremely sensitive detection apparatus which does 
suitable detector), can thus be located and the magni- 5 0 not overrespond. By further providing a layer of oxi-
tude of the energy thereof determined. The plurality of dized material on the sheet between the stripline elec-
strip-line electrodes enable the location of the inci- trodes thereof, overresponse is further inhibited. 
dence of the gamma quanta to be determined, and the R R I p p n F S r R I P T I G N nf r THF DRAWING 
adjacent electrode strips generate supplementary anal- B R I E F DESCRIPTION OF THE DRAWING 
ogous compensation impluse signals. 5 5 The drawing illustrates a perspective view, partially 

Such detection devices which are utilized to deter- in section, of an improved radiation detection appara-
mine the center of gravity of the electron distribution tus for measuring the magnitude, and detecting the 
of an image amplifier must be sufficiently durable to location, of ionizing radiation constructed according to 
operate at temperatures of 300°C and above without the invention, and will be described in detail in the 
failure. Detection devices which utilize stripline elec- 6 0 following detailed description. 
trodes formed by vapor deposition methods are, how- nPTAtr r n nFcr-RiPTinw 
ever, generally fabricated with components con- u f c i a i l h u u m c k i i m i u i n 
structed of synthetic substances, especially Araldit Referring now to the drawing, there is shown a sheet 
layered material, which burn at temperatures above of semiconductor material 2 on the opposite sides of 
150°C. Furthermore, barrier layer electrodes formed of 6 5 which a plurality of parallel stripline electrodes 4 and 6 
vapor deposited gold are not suitable for operation at are disposed in a spaced-apart arrangement. Rectifying 
elevated temperatures, since high temperatures cause electrodes 4, which are disposed on the upper side of 
diffusion of the metal into the semiconductor material sheet 2, are offset from ohmic electrode 6, which are 
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disposed on the lower side thereof, by a predetermined 
angle, preferably approximately 90°. The spacing a 
between electrodes 4 on sheet 2 is at least equal to, and 
preferably greater than, twice the combined thickness d 
of the sheet of semiconductor material and electrodes 4 5 

and 6. The preferred ratio of the spacing of the elec-
trodes 4 to the thickness d is at least 5:1, and under 
certain circumstances, the ratio is preferably 10:1 or 
more. Since the thickness of the electrodes is generally 
no greater than a few Angstroms, the thickness d is not 1 0 

substantially greater than the spacing w between the 
electrodes 4 and 6 at their planar crosswise points of 
intersection. An exemplary semiconductor material 
which may be utilized as sheet 2 in K-conductive sili-
con. Alternatively, germanium may also be used. 1 5 

The voltage applied to electrodes 4 and 6, and the 
resistance of the semiconductor material comprising 
sheet 2 (which is determined by choosing the length of 
the sheet), are selected so that the depth w of the field 
zone created, whose limit is shown by the dotted lines 2 0 

8 in the drawing, is at least approximately equal to the 
distance between electrodes 4 and 6 at their planar 
crosswise points of intersection. The field zone associ-
ated with each of the electrodes 4 is thus prevented 
from overlapping the field zones of adjacent electrodes, 2 5 

and particles at the edge of the electrodes cannot over-
lap and travel into the field zone of an adjacent elec-
trode. 

A particular advantage of the apparatus of the inven- 3Q 
tion is that practically any method of fabricating elec-
trodes 4 may be utilized. Since the rectifying junction 
in front of electrode 4 may comprise both a separate 
boundary layer and a barrier layer, the electrodes may 
be constructed by vapor deposition of a suitable metal 3 5 
on the sheet of material, by diffusion of a doped mate-
rial thereinto, or by ion implantation in the semicon-
ductor material. 

An oxidized layer of material 10 may be disposed on 
the surface of sheet 2 by oxidizing the semiconductor 4 Q 
material by means of a jet of water vapor directed over 
the surface of the sheet. Suitable oxidation treatment 
mediums are potassium bichromate (K2Cr207) or, al-
ternatively, sodium bichromate (Na2Cr207). Alterna-
tively, the oxide layer may be produced by directing 4 5 
moist nitrogen gas over the surface of sheet 2 and dif-
fusing the nitrogen into the semiconductor material. 

In another embodiment of the invention, the elec-
trodes may also be coated with a thin, electrically insu-
lating layer of oxidized material. This oxidized layer 5 0 
should be as uniform in thickness as possible, and it is 
therefore preferably produced by a vapor deposition 
method. The oxidized layer on the electrodes must be 
sufficiently thick to absorb electrons incident thereon, 
and prevent their passing through the layer, even at 5 5 
elevated temperatures. For measuring electrons having 
an energy of, for example 20 keVm , the oxidized layer 
should be approximately 0.1 to 1 micron in thickness, 
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and preferably approximately 0.3 microns thick. The 
oxidized layers on both the sheet and electrode may 
comprise silicon dioxide (Si02) . 

While there has been disclosed herein what is consid-
ered to be a preferred embodiment of the invention, it 
will be clear to those persons skilled in the art that 
many changes and modifications may be made there-
unto. It is therefore intended in the appended claims to 
cover all such changes and modifications as fall within 
the true spirit and scope of the invention. 

What is claimed is: 
1. An apparatus for detecting ionizing radiation, 

comprising: 
a planar sheet of semiconductor material; and 
a plurality of stripline electrodes disposed on oppo-

site planar surfaces of said sheet and offset from 
each other by a predetermined angle, said elec-
trodes on one of said sheet surfaces being spaced 
apart by a distance which is at least equal to twice 
the thickness of the sheet of semiconductor mate-
rial and said electrodes on both of said surfaces in 
combination, the length of said sheet and said semi-
conductor material being chosen so as to provide a 
predetermined electrical resistance which, in re-
sponse to a selected voltage applied to said elec-
trodes, creates a field zone of a depth equal ap-
proximately to the distance between oppositely 
disposed electrodes at their planar crosswise points 
of intersection. 

2. The apparatus as recited in claim 1, wherein said 
electrodes comprise metallic material vapor deposited 
on said semiconductor material. 

3. The apparatus as recited in claim 1, wherein said 
electrodes comprise doped metallic material diffused 
into said semiconductor material. 

4. The apparatus as recited in claim 1, wherein said 
electrodes comprise metallic material which is ion im-
planted into said semiconductor material. 

5. The apparatus as recited in claim 1, wherein said 
electrodes are offset with respect to each other on said 
sides of said sheet by an angle of approximately 90°. 

6. The apparatus as recited in claim 1, wherein said 
ratio of the spacing of the electrode strips on said one 
side of said sheet to the combined thickness of the 
sheet and electrodes is at least 5:1. 

7. The apparatus as recited in claim 1, wherein the 
surface of said sheet is coated between said electrodes 
on said one side thereof with a layer of oxidized mate-
rial. 

8. The apparatus as recited in claim 7, wherein said 
layer of oxidized material comprises silicon dioxide. 

9. The apparatus as recited in claim 1, wherein the 
surfaces of said electrodes are coated with a layer of 
oxidized material. 

10. The apparatus as recited in claim 9, wherein said 
layer of oxidized material comprises silicon dioxide. $ * * * * 
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