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Abstract—Online laboratories in the field of science are 
gaining a lot of interest in optic field because a great num-
ber of simulations can be found but almost no remote labs. 
Black body radiation is a hard topic specially for secondary 
school students so having the possibility to really see how 
the phenomena happen will facilitate their learning process. 

Index Terms—remote lab, online course, black body. 

I. INTRODUCTION 
The following work describes an online course in a 

field of optics that has the purpose to help students under-
stand the black body concept better. Course structure 
consists of theoretical material, an interactive remote 
experiment and exercises. The theoretical part of the 
course describes the concept of a black body and its radia-
tion, as well as the existence of the phenomenon in real 
life and in nature. Also some other physical parameters 
that would help get deeper in the physical phenomena the 
experimental part of the course provides the details of the 
online lab and the remote experiment, which allows stu-
dents to relate the experiment with the natural process of 
daily life. 

II. BLACK BODY RADIATION LAB 
The first experiment presents the history of the meas-

urement and shows how the radiation power of a light 
source behaves over time. Thus it can be seen that at the 
beginning, when the light source is cooler and the electric 
current is passing through the filament, the resistance of 
the bulb is lower. As the light bulb warms up, his its re-
sistance increases with the temperature, but the current 
through the light bulb remains constant. Related to this is 
the power distribution over distance. This power can be 
measured with different sensors since the light represents 
a form of electromagnetic radiation; it decreases in inten-
sity the further it travels from the emission point. Theoret-
ical concept of Inverse square law is used to predict the 
rate of illumination of a light source. 

To realize a system that respond to all needs of the ex-
periments it has specific hardware and software elements. 

A. Hardware 
The equipment of the black body laboratory can be seen 

in Figure 1 and contains the main following components: 
• A plate with four different light sources and one 

heater element - energy saver bulb (11W), LED (8.1 
W; 400lm), halogen lamp (20W), regular light bulb 
(60W) and a heat element 

 
Figure 1.  Hardware components of blackbody system 

• Three sensors - two photodiode sensors of != 700nm 
– 1800 nm and  != 200nm – 1100 nm and one ther-
mal sensor of !=190nm – 25µm 

• An intelligent black box – control boards and data 
acquisition cards 

B. Software 
The software used to control all mechanical and electri-

cal components from the black body radiation laboratory 
system is LabVIEW. Therefore the Black-
body_Radiation.vi was created to develop experiments 
based on the physical concept and keep the user interface 
structure as close as possible as the hands-on lab looks 
like. 

The black body radiation laboratory application consists 
of two experiments. Users are able to measure the power 
distribution of the radiation sources over time and over 
distance (Figure 2). 

The structure of the interface is commune for both ex-
periments. Input parameters are situated in the right side 
and from there users can choose the light source that they 
want to measure, the sensor, the distance between the light 
source and the sensors and the power of the light source 
on the left side the output data of the experiments will be 
presented. This information appears in a graphical way 
and also offers the possibility to export it in a text file for 
further analyses. 

During performance of the experiment no input can be 
changed. 

iJOE ‒ Volume 10, Issue 5, 2014 7



SPECIAL FOCUS PAPER 
BLACK BODY RADIATION FOR STUDENTS AND SECONDARY SCHOOLS 

 

 
Figure 2.  User interface Blackbody Radiation experiments 

III. IMPLEMENTATION PLAN 
The Blackbody Radiation lab has been included into the 

secondary schools program in some schools from Austria 
and other countries that were partner in the OLAREX 
project (Figure 3), framework in which this lab was de-
veloped. 

 
Figure 3.  OLAREX 

The online course structure was realized in collabora-
tion with school teachers to fulfill their need and to be 
close to each countries curriculum. Students can apply 
their theoretical knowledge from their courses by using 
this remote lab and then analyses can be organized in 
groups of students to discuss their results. 

IV. CONCLUSIONS 
This laboratory enables remote users to observe and 

learn the physical process that occurs in the laboratory 
without the necessity to get in contact with the lab 
equipment of the blackbody system. 

The main advantage of such a system represents the 
fact that users, without having real equipment, can access 
and perform real experiments over internet without the 
need to buy them. 

V. OUTLOOK 
Since the current experiment setup already acts like a 

batched lab - in short: a lab where the user settings are put 
on a batch and executed one after another - the biggest 
constraint is the user interface, which allows only one user 
at a time to work with the lab. Furthermore the installation 
of the LabVIEW Runtime Engine is needed to access the 
lab via browser. With further development the black body 
radiation lab will get a new interface, which allows 
multiple users to access the lab and relies solely on HTML 
and JavaScript on the client side. Thus, experimentation 
with the blackbody radiation lab will be simplified for 
every user and even tablet users will have then the 
possibility to access the lab. 
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