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(71) We, UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY, 
London, a British Authority, do hereby de-
clare the invention, for which we pray that a 

5 patent may be granted to us, and the method 
by which it is to be performed, to be 
particularly described in and by the 
following statement:— 

This invention relates to radiation 
10 detectors and is concerned with evacuated 

and sealed radiation detectors of the type 
which, in operation, need to be maintained 
at low temperatures. 

Such detectors have hitherto been 
15 provided with vacuum-tight "windows" 

which allow the passage of radiation to the 
radiation-sensitive part of the detector but 
serve as barriers against contamination. 
These windows have to withstand the 

20 inwardly-acting force of the atmosphere as 
well as the inevitable slight mishandling of 
the detector. Usuajly beryllium is used as a 
window material but where ultra-soft X-rays 
(such as Carbon K X-rays) have to be de-

25 tected, a beryllium window cannot be made 
thin enough. A plastics material such as 
polypropylene can be used to provide a 
window which is thin as well as robust, but it 
may not be robust enough to stand up to 

30 careless handling of a detector, or be 
sufficiently vacuum-tight. 

Whatever type of window is used, the 
efficiency of the window can be affected by 
having material deposited on it due, for 

35 example, to sputtering, which occurs when a 
target is made to emit radiation by sub-
jecting it to an ion beam. Other material, 
such as small amounts of oil that may be 
present in the atmosphere can find its way to 

40 the window. This deposition of material is in 
fact encouraged by convection resulting 
from the low temperature of the detector. 

Occasional replacement of a window is 
therefore inevitable whether the thin 

45 window has been damaged due to careless 
handling of a detector or whether the 
efficiency of window has deteriorated due to 
the accumulation of deposits. 

However, replacement of a window pre-
sents a problem in that the detector must 50 
first be allowed to rise to a temperature 
allowing it to be handled and, after replace-
ment of the window, the detector must be 
returned to its original low temperature 
before re-use. This thermal cycling may ad- 55 
versely affect the performance of the 
detector. 

The invention provides a radiation de-
tector assembly which alleviates this 
problem. 60 

According to the invention, a radiation 
detector assembly comprises a radiation 
detector, means for cooling the detector, 
means for demountably attaching the 
assembly to a wall of a chamber, a housing 65 
enclosing the detector, the housing having 
an aperture aligned with the radiation sensi-
tive part of the detector, a window outside 
the housing and also aligned with said part 
and a closure member movable across said 70 
aperture so as to close the housing and 
isolate the detector from the ambient 
atmosphere. 

Preferably the detector is movable to-
wards or away from the window, and at least 75 
part of the housing may be of flexible con-
struction so as to accommodate this move-
ment. 

An embodiment of the invention will now 
be described by way of example, with 80 
reference to the accompanying drawings, 
wherein:— 

Figures 1 and 2 are side views, partly in 
medial section, of a radiation detector 
assembly but in different operating 85 
positions. 

With reference first to Figure 1, a 
radiation detector assembly 1 comprises an 
evacuated and sealed solid-state detector 2 
(which needs to be maintained at a low tem- 90 
perature), a heat-conducting metal rod 3 
connected to a heat sink 4 whereby the 
detector 2 is cooled, means including a 
flange 5 for demountably attaching the 
assembly 1 to the wall 6 of a target chamber 95 
7, a housing 8 enclosing the detector, the 
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housing 8 having an end-aperture 9 aligned 
with the radiation-sensitive end part 10 of 
the detector 2, a window 11 of plastics 
material also aligned with the part 10 of the 

5 detector and a closure member 12 slidable 
across the aperture 9 so as to close the 
housing 8 and isolate the detector 2 from the 
ambient atmosphere 30. 

In further detail, the radiation-sensitive 
10 end part 10 of the detector 2 comprises a 

silicon-lithium detector unit. The heat sink 4 
comprises a container of liquid nitrogen 
coolant. 

The non-detecting end of the detector 2 is 
15 supported by and is sealed to a plate 13. A 

flexible bellows 14 is attached to and ex-
tends between the plate 13 and a plate 15. 
The plate 15 has a central aperture 16 
aligned with the aperture 9. An obturating 

20 means 17 for closing off the aperture 9 is 
sandwiched between the plate 15 and flange 
5, and the closure member 12 constitutes the 
obturator part of the obturating means 17. 
The flange 5 is attached to the target-

25 chamber wall 6 by screws 18. The obturating 
means 17 is attached to the flange 5 by 
screws 19 and the plate 15 is attached to the 
obturating means 17 by screws 20. The 
obturating means 17 does not cover the 

30 screws 18. "0"-ring joints 21 are provided as 
seals. 

The housing 8 comprises the bellows 14 
and adjacent parts of the plates 13, 15 and 
the obturating means 17. The closure 

35 member 12 is lifted and lowered by a 
handle 22 attached to the member 12. 

The flange 5 is provided with a tubular 
extension 23 which carries the window 11. A 
passageway 24 extends radially outwards 

40 through the flange 5 to allow the bore 25 of 
the extension 23 to be connected with an 
evacuation pump 26. 

The plate 13 carries internally screw-
threaded blocks 27 at its periphery and the 

45 internal threads of the blocks 27 engage with 
the external threads of screwed guide rods 
28 rotatably carried by the plate 15 so that 
simultaneous rotation of the rods 28 results 
in axial movement of the detector 2 towards 

50 or away from the window 11 and thus to-
wards or away from a radiation source 29 in 
the target chamber 7. The rods 28 are 
rotated by handles (Not shown). 

In this example, the detector assembly 1 
55 is used to detect low energy (i.e. less than 1 

KeV.) X-rays emitted by the source 29. The 
source 29 is made to emit radiation by sub-
jecting it to an ion beam. The target 
chamber 7 is evacuated to a pressure of 

60 about 10"6 Torr which corresponds to the 
pressure already existing in the evacuated 
detector 2. At the same time the closure 
member 12 is lifted and the pump 26 
operated to evacuate the annular space be-

65 tween the detector 2 and bellows 14. 

To use the detector assembly, the handle 
22 is employed to lift the closure member 12 
clear of the aperture 9, and the rods 28 
rotated so that the detector 2 enters the 
tubular extension 23 of the flange 5, as 70 
shown in Figure 2. X-rays streaming through 
the window 11 then strike the radiation-
sensitive part 10 of the detector. As also 
shown in Figure 2, insertion of the detector 
2 into the bore 25 results in contraction of 75 
the bellows 14. This contraction is limited 
by a stop pin 31 carried by the plate 13 and 
which contacts the plate 15. 

Should the window 11 need to be re-
placed, the rods 28 are rotated to withdraw 80 
the detector 2 from the tubular extension 23 
and the closure member 12 lowered so as to 
seal-off the housing 8 once again. Pressure 
in the target chamber 7 is then allowed to 
rise to equal that of the atmosphere and, 85 
with the heat sink 4 still in use, the screws 18 
are extracted and the assembly 1 removed 
from the wall 6 of the chamber 7. 

With the assembly 1 removed from the 
chamber?, the window 11 is replaced. This 90 
can be done quite easily as it is not attached 
to the cold detector 2. The assembly 1 is 
then re-secured to the wall 6 of the chamber 
7. 

Replacement of the window 11 results in 95 
the bore 25 of the tubular extension 23 being 
filled with atmospheric air. Consequently, as 
the target chamber 7 is re-evacuated, the 
pump 26 is used to evacuate the air from the 
bore 25 once again before the closure 100 
member 12 is re-opened. 

WHAT WE CLAIM IS:— 
1. A radiation detector assembly com-

prising a radiation detector, means for 
cooling the detector, means for de- 105 
mountably attaching the assembly to a wall 
of a chamber, a housing enclosing the 
detector, the housing having an aperture 
aligned with the radiation sensitive part of 
the detector, a window outside the housing 110 
and also aligned with said part and a closure 
member movable across said aperture so as 
to close the housing and isolate the detector 
from the ambient atmosphere. 

2. An assembly as claimed in Claim 1 115 
wherein the detector is movable towards 
and away from the window. 

3. An assembly as claimed in Claim 1 or 2 
wherein at least part of the housing is of 
flexible construction. 120 

4. An assembly as claimed in any of 
Claims 1 to 3, wherein the window is of plas-
tics material. 

5. An assembly as claimed in any of 
Claims 1 to 4 wherein the radiation-sensitive 125 
part of the detector comprises a silicon-
lithium detector unit. 

6. An assembly as claimed in Claim 2 or 3 
wherein the detector is supported by a 
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structure movable towards or away from the 
window on guide rods. 

7. An assembly as claimed in Claim 6 
wherein said guide rods are screw-threaded 

5 and are rotatable and said structure is 
provided with means for engaging with the 
screw threads of the guide rods so that 
rotation of the guide rods results in move-
ment of the structure. 

10 8. An assembly as claimed in any of 
Claims 1 to 7 in combination with means for 
evacuating the housing. 

9. The combination of an assembly as 
claimed in any of Claims 1 to 8 and a 
chamber to which the assembly is de- 15 
mountably attached. 

10. A radiation detector assembly sub-
stantially as hereinbefore described with 
reference to Figures 1 and 2 of the 
accompanying drawings. 20 

K. LEAMAN, 
Registered Patent Agent, 
Agent for the Applicants. 
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