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INTRODUCTION 

Two prototype Cerenkov Viewing Device Calibration Light systems for the 
Mark IV CVD have been fabricated. They consist of a maintenance unit that 
will be used by the IAEA maintenance staff and a field unit that will be used by 
IAEA inspectors. More detailed information on the design of the calibration 
units can be obtained from the document SSP-39 and additional information on 
the Mark IV CVD can be obtained from the operating manual published as 
Canadian Safeguards Support Program document CSSP 6. 

The specifications refer to the prototype units which will be demonstrated to the 
IAEA in 1992 May. Based upon the feedback from the IAEA, the instruments 
will be changed in the final production models to provide devices that more 
closely satisfy the needs of the end users. 
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1. MAINTENANCE UNIT 

A Cerenkov Viewing Device (CVD) is connected to the light calibration system which 
measures the ultraviolet light throughput of the complete CVD system (lens, filter and image 
intensifier). The lens of the CVD has a light-tight connection to the calibration system and a 
photometer is attached to the back of the CVD to measure the light output. A known intensity 
of ultra-violet light is focused on the lens and the resulting visible light output is given in units 
of millilux on a digital display. The light calibration system is AC-powered with four 
switchable light intensity settings. 

1.1 SPECTRAL RESPONSE 

The light output of the source is in a narrow spectral band centered at 300 nm + 5 nm. 
The full width at half intensity is less than 30 nm. Total out-of-band light is less than 
2% of the main band intensity. 

1.2 INTENSITY 

The light intensity is switchable from 40 nW.cm"2 on range 1 to 4 nW.cm"2 on range 4, 
as shown in Table 1 below. 

TABLE 1: RELATIVE INTENSITIES OF THE FOUR RANGES 

Range 

1 
2 
3 
4 

Intensity 
(nW.cm"2) 

40 
20 
10 
4 

Ratio to 
Range 1 

1 
0.5 
0.25 
0.10 

These intensities have been found experimentally to be the most useful for testing various 
CVDs. A calibrated, 4-mm square, Hamamatsu G1127 UV-enhanced photodiode placed 
in the center of the output beam 2 cm from the output lens was used to measure these 
intensities. The ranges are to be set up within 10% of the specified intensity values. 

1.3 STABILITY 

After a 5-minute warm-up, the light calibration system has a stability better than ± 2 % 
on ranges 1 and 2, and better than ± 5% on ranges 3 and 4. These figures are based on 
one standard deviation errors (la). Note that changing lamps may change the output by 
up to 10% unless the optical alignment is adjusted. The users manual will specify a 
method for doing this. These specifications assume operation at room temperature (20 to 
25 degrees Celsius). 
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1.4 LAMP LIFE 

The platinum atomic absorption (AA) lamp used as a source has a rated life of 
5000 mA-h. This will give 500 h use on range 1 and correspondingly 5000 h on the 
fourth range. 

1.5 POWER SUPPLY 

The device is switchable between 115 VAC and 220 VAC operation, 50/60 Hz line 
frequency. 

1.6 PHOTOMETER 

A commercial photometer sensitive to milli-Iux light levels is supplied to read the light 
output of the CVD units. It has been physically modified to couple with the CVD 
eyepiece. Its calibration is traceable to NBS or equivalent standards. 

1.7 SIZE AND WEIGHT 

The device measures 33 cm wide by 29 cm deep by 8 cm high. When the CVD support 
bracket is extended to the right of the unit for mounting the CVD, the width is 62 cm. 
Its weight is 4.8 kg. 
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2. FIELD UNIT 

This is a portable device for use in the field. An ultraviolet light source with a single intensity 
is connected to the CVD lens and a photosensor measures the light output. Satisfactory or 
unsatisfactory operation is shown by light indicators. 

2.1 SPECTRAL RESPONSE 

The light output of the source is in a narrow spectral band centered at 300 nm ± 5 nm. 
The full width at half intensity is less than 30 nm. Total out-of-band light is less than 
2 % of the main band intensity. 

2.2 INTENSITY 

The source has a fixed intensity, the exact value being chosen to best suit the CVD with 
which it will be used. Intensity is selected by use of a suitable neutral density filter in 
the light source. The source emits .at least 40 nW.cm"2 as measured by a 4-mm square 
Hamamatsu G1127 UV-enhanced photodiode placed in the center of the output beam 
2 cm from the output lens. 

2.3 STABILITY 

The output is stable to within + 10% as long as battery condition is adequate. Battery 
condition is indicated by lamps on the front panel. 

2.4 LAMP LIFE 

The bulbs have a life of about 7 hours of intermittent use. They are user replaceable. A 
viewing hole on the light source allows a visual check for bulb failure. 

2.5 INDICATORS 

Lights on the front panel indicate power on, battery condition, and 'good' or 'bad' CVD 
quality. 

2.6 POWER SUPPLY 

A set of three alkaline ' C cells powers the lamp for 25 minutes of intermittent use. The 
9-volt alkaline battery, used to power the electronics, will last about 50 minutes. The 
specified duty cycle is one minute on, three minutes off. 

2.7 SIZE AND WEIGHT 

The control box is 19 cm wide by 11 cm deep by 6 cm high. It weighs 590 g including 
batteries. The light source is 10 cm by 6 cm by 8.5 cm and weighs 200 g. The 
photosensor is 3.5 cm in diameter by 2.5 cm long and weighs 50 g. 
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