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1 System Overview 
 
 
This manual outlines the entrance optic ‘UV-J1002’ for measuring spectral UV 
irradiance with a spectrophotometer and a quartz light guide in between. The first 
system was installed in 1998. The system provides a considerably improved 
measurement accuracy in comparison to the traditional flat input optic. The direct cosine 
error of this system is typically less than 3% for incidence angles between 0° and 
70°.The integral cosine error for isotropic radiation is less than 2.5%. 
 
This system was extended in 2003 by the possibility of an external temperature 
regulation (UV-J1002-HEATING-REG). 
 
Since 2004 the improved version ‘UV-J1002-REG’ of the global input optic ‘UV-J1002’ 
with internal temperature regulation is available. The mechanical dimensions are still the 
same. 
 
 
The traditionally used flat entrance optic underestimates the true global solar irradiance 
by a factor of up to and exceeding 10%. This factor is not constant but depends on the 
time of day and the atmospheric conditions. 
 
The entrance optic ‘UV-J1002-REG’ is flexible enough to be easily installed on every 
light guide and spectrophotometer. An initial adjustment to the light guide is required. 
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2 Technical Specification 
 
2.1 Drawing UV-J1002 
 

1 QUARTZ DOME 
 
2 HOLDER QUARTZ DOME 
 
3 HOUSING 
diameter 58mm 
 
4 GROUND COVERING 
 
5 FLANGE for FIBRE 
The fibre is fixed in a flange with 3 
screws. The fibre is tilted in the flange 
to guarantee that the optical axis of 
the fibre is the same as its 
mechanical axis. If the optical axis 
deviates from the mechanical axis, an 
azimuthal error (of about 10%) may 
appear. By tilting the fibre the error in 
the azimuth disappears (< 1.5%). 
 
6 FLANGE for DIFFUSER 
 
7 DIFFUSER 
 
SILICA 
blue =< 8% relative humidity 
slight red = silica is out of order, 
replace the cartridge 
 
MONTAGE BAR 
A standard opening for a standard 
bar allows an easy positioning of the 
housing with the spirit level. A bar 
with a diamater of 12mm has to be 
fixed in the hole of the housing with 
2 screws. 
 

 
 
In the entrance optic ‘UV-J1002-REG’ the Quartz dome (Part 1 in Figure 1) and the 
Holder Quartz dome (Part 2 in Figure 1) are replaced by one single Quartz dome ‘UV-
J1002-DOM2’ 
 
 
 
 

Figure 1 View UV-J1002 
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2.2 Description Entrance Optic 
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2.3  Description Quartz Dome 
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2.4 Description UV-J1002-Protec 
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2.5 Description additional Drying Agent 
 

 
 



 - 8 - 

2.6 Description Drying Agent Holder 
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2.7 Description Rod 
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3 Technical Description: 
 
The temperature stabilised version UV-J1002-REG of the entrance optic avoids 
possible temperature effects of the Teflon diffuser. A short description of the 
temperature sensitivity of the entrance optic is outlined in chapter 3.1. A detailed 
scientific description of the is published in ‘Optical Materials, in press Dec. 2004, "Lasse 
Ylianttila and Josef Schreder, Temperature effects on PTFE diffusers". 
 
The temperature controller CT325PD2C5 (Minco) keeps the global input optic on a 
constant temperature. The temperature at which the global optic should be stabilised is 
adjustable. The regulation temperature is preset at 30°C. The signals of set point and 
actual temperature in °C can be displayed on a voltmeter. The sensor element is a 
standard PT100. 
Power supply: 24V DC 
 
The heating is not designed for winter measurement campaigns without servicing. To 
protect the input optic against ice-formation a manual cleaning of the dome is required. 
 

 

Figure 2 View Global Optic UV-J1002-REG with Light Guide and Temperature 
Controller 

 

 
Figure 3 View Temperature Controller. 
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3.1 Report Temperature sensitivity 
 

 
Figure 4 Report Temperature sensitivity of the global input optic UV-J1002 
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Figure 6 Setup for cosine response 
measurement 

3.2 General Measurement Data Entrance Optic 
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Figure 5 View general deviation from the cosine response. 
 
 
3.3 Uncertainty Estimation COS - Justage 
  
 
General Method: Gaußian – propagation of error 
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Application: 
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∆CF … cosine uncertainty 
α  … Zenith angle 
I … Signal measured at zenith angle α  
I0 … Signal measured at vertical incidence 

(zenith angle α =0°) 
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Figure 8 View typical cosine response 

∆ I=5%, ∆ I0=1.0%, ∆ α =0.1° 
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Figure 7 View typical cosine response 
∆ I=0.5%, ∆ I0=1.0%, ∆ α =0.5° 
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Example: 
 
Figure 8 and Figure 7 show the measured cosine response of a typical cosine diffuser 
J1002 with fixed ∆ I, ∆ I0 and ∆ α . Figure 7 clarifies the influence of a growing ∆ α . 
 
 

 
 
 



 - 14 - 

4 Parts 
 
4.1 Minco temperature controller installation 
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4.2 Heating Element 
 
The used heating element is a ‘Stego RCE 016’ heater. Power supply = 24V. The 
general description of this element is given in Figure 9 
 

 
Figure 9 Heater RCE 016 Series, STEGO, DC 12-36V 
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4.3 PT100 
 
 

 

Figure 10 View PT100 
 
 
4.4 Cable Power Supply 
 

Name: H05VV-F 
Construction: 24x0.2 mm wires 
Cross section: 2x0.75 mm² 
conductor: copper 
isolation: PVC 
diameter: 6.2 mm 
colour: orange 
standard length: 1.5 m 

 
 
4.5 Cable Connection Temperature Controller to Entrance Optic 
 

Name: H05VV-F 
Construction: 24x0.2 mm wires 
Cross section: 4x0.75 mm² 
conductor: copper 
isolation: PVC 
diameter: 7.2 mm 
colour: black 
standard length: 4.5 m 
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4.6 Thermofit 
 
 
Article number: Raychem 382A012-25-CS-2065-0 
 

 
 
 


