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INTRODUCTION 

Since 1979
(1)

, a lot of epidemiological research has been conducted examining the association between 

residential exposure to power frequency (50/60 Hz, Extremely Low Frequency - ELF) magnetic fields 

(MFs) and cancer in general, and childhood leukemia in particular. Two pooled analyses
(2,3)

 summarizing 

the results of important epidemiological research published up to 2000 pointed to a consistent increase in the 

risk of developing childhood leukemia in children exposed to residential MF levels above 0.3–0.4 μT (OR 

approximately 2). In 2002, the International Agency for Research on Cancer (IARC) categorized human 

exposure to ELF MFs as “possibly carcinogenic” (2B). The Scientific ambiguity and uncertainty about the 

nature of the observed association, implied in the IARC classification, has significant impact on worldwide 

national and local exposure policies, as well as public concerns. This situation is especially complicated in 

Israel, where MFs exposure limits to the general public are among the strictest in the world.   

 

ORCHID project (Hebrew abbreviation of "National Survey to MFs in Israel") was initiated by SOREQ 

NRC and funded by the Ministry of National Infrastructures, Energy and Water Resources. The original aim 

of the project, the first of its kind in Israel, was to collect extensive and reliable information regarding the 

exposure of children to power frequency MFs. Beyond the scientific importance of this data, identification 

of major MFs sources might help to reduce general public exposure. Furthermore, ORCHID outcomes may 

be helpful for policy development.     

 

The innovation of ORCHID is its educational aspect, namely the integration of gifted children as active 

scientific participants in the project. The goals of this aspect are to enable gifted children to gain experience 

in scientific research, and to directly learn from hands about ELF MFs. Furthermore, the involvement of the 

students in the research increases their willingness to participate in the survey (over 80% positive 

responses), and significantly improves the quality of the gathered information. The involvement of the 

children includes various activities such as full participation in the MFs exposure survey and data analysis, 

active learning, and personal research projects regarding different aspects of ELF MFs as described later. 

 

This abstract briefly summarizes the major activities of the project up to the present time. 

 

EXPOSURE SURVEY  

Each child participates in two types of measurements - Spot measurements in his apartment, and 24 hours 

Personal Exposure Monitoring. Measurements are performed using EMDEX II meters (Enertech 

Consultants, Campbell, CA, USA) operating in a broadband mode (40–800 Hz). 

 

Spot measurements are performed during evening hours (typically 16:00–20:00, when children are more 

likely to be at home and electric consumption is expected to be at its peak) according to a predefined 

protocol, similar to one used in previous surveys
(5)

. Five points are measured in each room (except 

bathrooms, restrooms, storerooms, and balconies) at a height of  1 m – one at the center of the room and the 

other four at the midpoint of the diagonal pointing from the center to each of the room's four corners. 

http://www.nature.com/jes/journal/vaop/ncurrent/full/#bib5


Additional spot measurements are performed at contact with the mattress of each bed in the apartment – one 

at its upper part and the other at its lower one. Appliances are left at the state they were found. 

 

At the end of the spot measurement, an EMDEX II meter, continuously monitoring and recording the MFs 

each 1.5 s, is given to the participating child for 24 hours personal monitoring, together with written 

instructions. Generally speaking, the child is asked to continue his regular daily behavior with the meter 

attached to his body, and document his major activities. While sleeping, the meter is placed next to his bed. 

After some 24 hours the meter is picked up by our team, the data is downloaded to a PC, and sent back to 

the child for analysis. Survey results will be published in the future.   

 

EDUCATONAL ACTIVITIES 

ORCHID project has been implemented at three centers for gifted and talented children. The pilot study took 

place at the gifted children center in the town Rehovot. 19 adolescent, mostly 9
th

 grade students, went 

through a program of two hours weekly meetings. During the first semester they conducted different types 

of MFs measurements, analyzed the data themselves, and finally presented their results and conclusions, and 

discussed them with their classmates. Additionally, they assembled an electronic circuit as an introduction 

to the basic principles and limitations of commercial MF meters, and received frontal lectures about various 

related topics. In the second semester, the children were divided into seven working teams. Each team 

performed a Personal Research Project, as described briefly in the next paragraph. At the end of the year 

the projects were presented in posters and oral presentations in a conference organized for invited audience.  

 

The second group that participated in the project was from the gifted children center at Yavne. 20 children, 

6
th

 grade pupils, went through the same process as those in the previously mentioned center at Rehovot. 

Following their own request, some of them perform personal research projects during their free time.   

 

Currently, ORCHID project is ongoing at Davidson-Institute-of-Science-Education affiliated with the 

Weizmann Institute of Science. Nearly 100 adolescent, 10
th

 grade students from all over Israel, participating 

in the "Young Scientist" program, are divided into two groups, each take part in three meetings during the 

year. These students are required to analyze their personal findings, insert them into a common data base on 

the web, and finally try to draw advanced conclusions based on this collective body of information.       

 

PERSONAL RESEARCH PROJECTS 

Currently, the most advanced personal research project, performed by two gifted children together with 

ORCHID team, is the characterization of the MFs inside vehicles. The MFs in the four seats of seven 

different car models, with either gasoline or diesel engines, were monitored either while the car was 

standing (60 seconds at 2500 or minimal RPM) or driven along nearly 1 km road at two distinct speeds (40 

km/h and 80 km/h, two repetitions at each speed). Data is now analyzed and a manuscript with results will 

be developed.  

   

Other personal research projects are already underway or are in preliminary stages. Four projects seek 

circumstances that might influence the results of both Spot measurements (The electric load in 

measurements of residential apartments and the protocol type for school surveys) and Personal monitoring 

(sampling rate and spatial meter movements). Other projects check the MFs in the vicinity of electric 

musical instruments (pianos and guitars) and amplifiers, and the shielding effectiveness of different 

construction materials. A project in preparation aims to study the biological effects of MFs on plants 

(Arabidopsis and Nicotiana tabacum). 

    

SUMMARY 

This abstract briefly presents ORCHID - a national survey of exposure to power frequency magnetic fields. 

While the initial focus of the project was the MFs survey, the extraordinary interest and skills of the gifted 

children and willingness to participate in the project, persuaded us to increase its educational component. 

Over 50 "double" measurements (Spot and Personal) out of 100 planed have been completed. 10-15 



different educational centers in Israel already applied to join the project. Extension of this project into other 

countries is being considered.       
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