






 
 Translation Expert Opinion – Nachum Shachaf 

According to section 24 of the Evidence Ordinance (New Version), 5731-1971 
 

 
Expert Name: 
Nachum Shachaf, MSc 
I.D. 00134403 
 
Address and work place: 
 
President of NATOP (Navigation Targeting and Electro Optical Systems) Ltd., 3 
Habiluim Street Ramat Gan. 
 

I, the undersigned, was asked by Ronny Brecher, CEO of IIREC Technologies Israel 
Ltd. (henceforth "IIREC") for my professional opinion concerning the questions 
detailed below, in accordance with section 24 of the Evidence Ordinance (New 
Version), 5731-1971 and the first addition to the ordinance: 

 
1. Does the aluminum foil marketed by IIREC, also known as ZONE030, equalize 

the levels of radiation emitted from cellular phones and electric appliances? 
2. Does the foil mentioned above constitute an innovation, or, based on the best of 

my knowledge and my proficiency in the radiation field, similar products in the 
market cause the same physical phenomenon and are scientifically proven, just like 
this product? 

3. Does the foil mentioned above affect all cellular phones and appliances, or is its 
effect limited to a certain type and/or model? 
 
I give this opinion instead of a testimony in the court of law, and I hereby declare that 
I am fully aware of the criminal law regarding perjury in the court of law, and that the 
status of my expert opinion with my signature affixed, is considered as testimony 
given under oath in a court of law. 
 
The details of my education are as follows: 
 
• 1970-1973: Bar Ilan University, Department of Physics, BSc magna cum laude. 
• 1970-1973: Bar Ilan University, Department of Physics, MSc magna cum laude. 
• 1974-1977 – teacher's assistant In the Department of Physics, Bar Ilan University; 

lectured in courses for gifted children at Bar Ilan University; developed teaching 
program for gifted children, "Physics and Magic"; lectured about this method in a 
national convention and in meetings with centers of teaching for gifted children in 
the United States. 

• 1981-1988 – advanced studies of the following topics: Image Processing 
(Tadiran); Control systems (Tadiran); AI systems (Tel-Aviv university) 

• 1997 –Ministry of Science and Technology Fellow 
 
 
The details of my professional experience are as follows: 
 



• 1968-1970: IBM Israel – programmer and system analyst 
• 1978 – 1979 – ELSCINT company. Physician, member of the team that developed 

the computerized tomography (CT). Headed the project that integrated the CT in 
the RTP. (Rapid Tissue Processing, planning radiation tracks for curing cancer) 

• 1980 – Test and demonstration pilot of hang gliders in the state of California; 
authorized by USHGA (United States Hang Gliding Association) and authorized 
by this association to authorize testers on hang gliders in Israel. 

• 1981-1988 – Tadiran Systems company. Performance research and system 
engineering physician. Handled: improving shooting systems for tanks; 
developing and forming the concepts for MRVPs and for airborne observation 
systems; developed methods for calibrating, spotting and navigating from MRVPs 
and to airborne systems. 

• 1989-1991 – IAI (Israel Aircraft Industries) TAMAM division. Physician. 
Handled performance research; developed concepts for MRVPs, for shooting 
missiles from assault helicopters, and for tracking ballistic missiles; developed 
methods of calibration, spotting and navigation. 

• 1993 – now: President, NATOP company 
 
The details of my special experience are as follows: 
 
• Ministry of science and technology award, 1997: Ministry of Science and 

Technology Fellow 
• Heads a team of scientists that checks whether the radiation labs at Nahal Sorek 

are fit for testing cellular antennas. This team includes, among others: Dr. Meir 
Danino, chief scientist of Elisra company; Zeev Vishniya, person in charge of 
radiation safety in Elisra; Dr. Shmuel Brener, formerly supervisor of the radiation 
field in the state of Israel on behalf of the Ministry of Environment 

• Lectured about civil protection from unconventional ballistic missiles – 
Department of Physics, Bar-Ilan University 

• Lectured about the effect of the supersonic explosion on the protection against 
unconventional ballistic missiles – Tecnion, Haifa, 1997 

• Lectured about MRVPs to the IDF MRVP unit, 1999 
• Lectured in the annual convention of the American Academy of Forensic Sciences 

(AAFS), 2005 
• Lectured in the Israel Export and International Cooperation Institute and presented 

researches on various issues in the Ministry of Foreign Affairs, 1995, 1996, 2001, 
2004 

• Was a member of the security industry team that forms the concept of protecting 
against ballistic missiles, 1990-1991 

• Headed a team of scientists in Tadiran company that formed the company's 
strategy in the field of visual intelligence, 1984-1985 

• Took part in preparing a proposal to the IDF MRVP (the proposal that won the 
tender), 1982 

• Wrote the following books and documents: 
o Artillery ranging by MRVP – calibrating, spotting and artillery ranging by 

an MRVP 
o Multi-MRVP control system – autonomous capability for MRVPs 
o Super tactical visual – visual systems for the tactical levels, airborne and 

ground systems 



• Invented the method of stabilizing an electronic line of sight, 1985 
• Developed the micro-MRVP method, 1984-1985 
• Developed the line of sight navigation method, 1985-1988 
• Owns several patents, including: 

o Patent for detecting and tracking ballistic missiles, the Israeli Aircraft 
Industry, 1990 

o Patent for seeing through walls, NATOP company, 2001 (presented in the 
Israeli Science Channel) 

o Patent-pending invention for protecting against shooting and explosion-
generated blast, NATOP company, 2005 

 
Description of the Tests I Made and the Proofs Brought to My Reference: 
The check included three phases. The tests were conducted according to the IIREC 
field coherence pattern measurement method and by using a micro-tesla meter (µ 
tesla), to check the magnetic field's density. In the first phase, the power of the 
magnetic radiation was tested in a matrix of field coherence pattern points. In the 
second phase, we repeated the test while operating a cellular phone, and in the third 
phase we did the test after adding the ZONE030 foil to the phone. The results were 
analyzed by computer in IIREC institute in Austria and the computerized analysis 
results were sent to me. 
 
The test was controlled by several means: 
1. The undersigned sampled several reading numbers that were entered into the 

computer 
2. The reading numbers that were transferred to Austria were sampled. 
3. The effect was theoretically analyzed. 
4. The results were tested. 
 
This is my opinion (respective to the questions raised above): 
 
1. The computerized results brought to my reference prove that the magnetic field 

gradient, a significant cause for damages in the human body, reduces after adding 
the foil mentioned above. Even though the maximal power of the radiation 
emitted from the appliance remained identical, the gradients reduced. Thus, the 
gradient was partially equalized and the magnetic field was partially equalized. 
Another effect is the second field coherence pattern derivative, which, according 
to the results obtained from Austria was significantly reduced. The method 
developer, Dr .Walter Medinger, claims that reducing the second field coherence 
pattern derivative significantly affects the damages caused to the human body. 
According to these results, adding the foil yielded significant results in the second 
field coherence pattern derivative, results that can offset health damages. 

2. Based on the best of my knowledge, and following a discussion in which I 
consulted my friend Dr. Zamir, an expert in the field of health effects, we are not 
familiar with any other device that creates physical effects similar to those of 
IIREC's foil. Several existing devices do screen the radiation, but, as mentioned 
earlier, no device has a physical effect similar to the device mentioned above. This 
topic was not thoroughly checked. 

3. In principal, the system should be effective with mobile cellular devices, although 
its effect level will be different when handling devices with linear antenna and 
devices where the antenna affects the entire human body. I have no accurate 



quantitative estimation regarding the differences between the effects over the two 
antennas. 

 
Conclusion 
According to the results analyzed in Austria and tested by me, the ZONE030 foil, 
made by IIREC Technologies Israel Ltd., reduces the first field coherence pattern 
derivative of the magnetic field. According to Maxwell's equation, this should have an 
equalizing  effect on the electrical fields and currents in the human body. By so doing, 
the foil partially equalizes the magnetic field. This should have the effect of reducing 
the health damages caused by using appliances and cellular phones. 
 
Date 
Monday, 12.12.2005 
 

Signature: 
NATOP Ltd. 
511579484 
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Operator:  Boaz Grau

Date:  2005-12-11

Time:  8:00 pm

Mobile: sk-IM-1400T

Meter:  IIREC Precision Teslameter 05/40

This document reports on a measurement of non-thermal effect of a cellular phone in the 
elxtremely low frequency (ELF) range of the magnetic field up to ca. 15 Hz.

1. SOME PHYSICAL BASICS

1.1 The natural background:

The earth’s natural magnetic field (geomagnetic field, 
GMF) is basically a static field, with superimposed 

very slow oscillations.Due to technical (and some-
times geological) influences, distortions in the spatial 

magnetic field arise and result in the formation of dis-
turbance points or zones. The intensity of the mag-

netic field is quantified as the magnetic flux density or 
magnetic induction. Its unit in the International Metric 

System (SI) is 1 Tesla (T). The intensity of the GMF 
lies in the order of magnitude of Microtesla (µT), i.e. 

1/1,000,000 Tesla. Meters for this quantity are mostly 
denoted as Teslameters. Another usual unit is the 

Gauss. 1 Gauss = 100 µT.

1.2 Cellular phone radiation and its effects

It is a matter of fact that electromagnetic waves 
such as microwave (MW) radiation of cellular 

phones can heat the human body tissue. The higher 
the radiation density (measured e.g. in mW/m²), the 

more the tissue is heated. This result is called ther-
mal effect. It is usually quantified as SAR value 

(specific absorption rate). The current limit for mo-
biles amounts to 2 Watt per kg of body tissue.

Now, complaints may occur even if a body heating 
cannot be measured any more. Effects that are in-

dependent of body heating are called non-thermal 
effects.These are caused by signals of extremely 

low frequencies (ELF) at very low power levels. Bio-
logical systems are very sensitive to signals of this 

kind.
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2. THE MEASURING METHOD

Magnetic causes of non-thermal effects can be 

measured by the IIREC Field Coherence Pattern 
(FCP) method. The measured results are subjected 

to mathematical analysis and visual mapping. The 
IIREC FCP measurement is based on the flux den-

sity of the ELF magnetic field from 0 to ca. 15 Hz. 
The measured quantity is the vertical component of 

the magnetic flux density. As a special feature of the 
FCP method is its survey of the spatial distribution 

of the measured quantity.

A single measured value of magnetic induction is 
not sufficient to characterize the biological impact. A 

mapping of the spatial distribution of measured val-
ues in a Field Coherence Pattern (FCP) indicates 

marked differences between measured values on 
neighboring points, strong gradients between 

measuring points etc. The more unequal the course 
of measured values, the more irritating (or stimulat-

ing) the magnetic field will be. Based on the FCP 
measuring method, the IIREC Field Gradient Diver-

gence (FGD) is a mathematical analysis that for 
each measuring point yields a quantification of dis-

turbance.

3.  CONDUCTING THE MEASUREMENT

3.1 Measurement setup: 

On a wooden table without metal parts, a meas-
urement grid in the dimension of 50 cm by 50 cm is 

spread out. Distances between measuring points 
are 5 cm. Altogether, 121 points are measured in 

order to represent the whole area. A wooden rack 
facilitates a measurement ca. 5 cm above the cellu-

lar.

Step 1:  First of all, the field is measured with-
out a cellular to map the initial status.

Step 2:  Then a cell phone is positioned in the 
center of the field and activated by dial-

ling from a distant phone.

Step 3:  To be sure that there is a constant sig-

nal, a period of about 10 minutes is 
waited. (During dialling, the signal is 

somewhat stronger, after that is re-
mains nearly constant.)

Step 4:  With the transmitting cellular in the 
center, the measurement of the field is 

repeated.

Step 5:  In order to demonstrate the effective-

ness of an equalizing device (e.g. a 
foil) on the magnetic field, this device is 

attached to the cellular, and the cellular 
is activated again (cf. step 2). A period 

of half an hour is waited, because dur-
ing this period the foil interacts with the 

magnetic field. Then, the measurement 
is conducted once more, and the re-

sults are evaluated. 
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4. EVALUATION OF MEASUREMENT

The results are mapped in the following ways:

4.1 FCP (Field Coherence Pattern) 

representation

By use of a data analysis software the course of 
magnetic flux density in Microtesla between meas-

uring points is interpolated. Finally, a map is gener-
ated which - like a geographic map - shows “highs” 

and “lows” of the magnetic field, and lines of equal 
vertical flux density. Disturbances in the field yield a 

coherent pattern, so the method is called Field Co-
herence Pattern (FCP).

4.2 3D mapping

The representation in 3 dimensions gives no sepa-
rate representation, it merely visualizes the spatial 

distribution of the magnetic field as mapped in the 
FCP. This is a very good basis for the evaluation of 

the overall condition of the field, but no conclusions 
can be drawn to single points of disturbance.

4.3 Difference mapping

This kind of map is most important for cellular 
phone measurements.

4.3.1 Cell phone minus background

This map represents the effect of the cellular with-
out magnetic field equalization device. It shows the 

change generated by a transmitting cell phone in 
the magnetic field. 

4.3.2 Cell phone with specimen minus cell 

phone alone
This map shows the effect of the magnetic field 

equalization device. It represents the difference of 
measured values around the transmitting cellular (i) 

with and (ii) without magnetic field equalization.

4.4 Overall equalization index
Finally, an index derived from the average of Field 

Gradient Divergence all over the measurement field 
is indicated in a bar diagram, representing situations 

without and with equalization foil on the measure-
ment cellular.

5. GUIDELINES FOR READING THE MAPS

5.1 General remarks regarding FCP maps

Note in particular the distances of the lines of equal 
vertical flux density. Many lines in close distance 

mean strong gradients. The farther the lines lie 
apart or the fewer lines are mapped, the lower are 

the gradients in a region. 

5.2 Results with a transmitting cell phone
From measurements with a cellular, strong gradi-

ents are resulting at the location of maximum power. 
In this position, absolute measurement values show 

maximum deviations from the background, too. In 
the surrounding field, the lines of equal magnetic 

flux density get uneven and jagged.

5.3 Results with a transmitting cell phone with 

an equalization foil

Here are some significant effects to be watched af-
ter attaching an effective magnetic field equalization 

device:
• In the FCP map, lines of equal magnetic flux 

density are more evenly spread over the field.
• The distances between lines are expanded in 

the vicinity of the cellular, i.e. gradients are grow-
ing weaker. 

• Positive and negative deviations of measured 
values from the mean are reduced. 

• Some points of disturbance are completely 
equalized. 
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• In the 3D map, the field grows smoother and 

more equalized in total appearance. The cone at 
the position of the cellular becomes more regu-

lar.
• The overall equalization index shows a general 

reduction of FGD level. Although there may be 
disturbance from outside, the disturbances 

caused by the cellular in the field will be reduced 
to such a considerable extent, that a reduction of 

the overall index results.

Note that the strong energetic effects at the position 
of the cellular phone can not be influenced by a 

magnetic field equalization foil. This is a necessary 
condition for a working radio link of the cell phone. 

The strong disturbance zone in the center of the 
field will not (and is not designed to) vanish.

6. THE RESULTS OF THIS MEASUREMENT ARE MAPPED ON THE FOLLOWING PAGES

6.1 Field Coherence Pattern (FCP) measurement

6.2 Measurement results as 3D mappings of FCP

6.3 Differential FCP analysis

6.4 Overall equalization index
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6.1  Field Coherence Pattern (FCP) measurement

The background represented as FCP (measured val-
ues are vertical magnetic flux densities in µT): 
The original situation of the test field (0.5 x 0.5 m) shows 

no marked irregularities, its gradients are not too much 

equalized, though. Therefore it is well suitable to detect 

by measurement the equalization effect of a technical foil 

designed to bring about this effect. If a background mag-

netic field were too smooth, the measurement would only 

show the energetic effect.

A transmitting cellular phone of type sk-IM-1400T rep-
resented in the FCP: 
The cellular is situated in the centre of the measurement 

field. By its transmitted energy, it causes principally a 

peak in the magnetic induction map. This cone will not 

vanish by a successful equalization because the equaliza-

tion foil is not designed to reduce the energy of the cellu-

lar. Note the lines of equal magnetic induction around the 

peak. They are uneven and jagged, thus indicating the 

disturbance of the field.

The same transmitting cellular phone with an at-
tached equalization foil represented in the FCP: 
The energetic cone around the cellular persists (energy 

transmission is of course indispensable for the function of 

the cellular). However, the lines of equal magnetic induc-

tion around the peak have become rounder and more 

regular. Some of the disturbance zones caused by the 

cellular have completely vanished. Its surroundings are 

settled. The field is cleared from stress points and has 

adopted a better biological compatibility.
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6.2  Measurement results as 3D mappings of FCP

The background in 3D representation of FCP:
The visible situation is obviously calm, the field slightly 

ondulated, showing usual spot variances. At the upper 

and lower edges, there are disturbing influences.

A transmitting cellular phone of type sk-IM-1400T in 
the 3D representation of FCP: 
In the center there is the transmitting cellular. The cone in 

this position shows the effect of the transmitted energy in 

the magnetic field. It cannot be avoided, not even in case 

of a successful field equalization, because the energy of 

the cellular is not reduced by the equalization foil. The 

disturbances along the edges are aggravated.

The same transmitting cellular phone with an at-
tached equalization foil in the 3D representation of 
FCP:
The energetic cone around the cellular persists (energy 

transmission is of course indispensable for the function of 

the cellular). The surrounding field has become calm, 

dents being “ironed out“.
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6.3  Differential FCP analysis

Difference between transmitting cellular phone without foil and background

The effect of the cellular phone: 

Underlying this mapping, the measured data of the back-

ground situation are subtracted from the data of the 

transmitting cellular. Thus, the mapping gives a precise 

indication of the changes caused by the cellular in the 

magnetic field. It is clearly visible that there are not only 

the energetic effect of the transmitting device in the cen-

tre of the field but also significant changes in the sur-

roundings. This structured disturbance, in a phoning 

situation, has a spatial effect in our body: an interference 

with the biological system in the brain, eyes, internal ear, 

mouth and teeth region. 

Difference between transmitting cellular phone with equalization foil  and transmitting cellular 
phone without equalization foil

The effect of the equalization foil: 
For this mapping, the measured data of the cellular with-

out equalization foil are subtracted from the data of the 

cellular with the foil. So, the objective effect of the foil is 

shown. The equalization aims at reversing the additional 

gradients caused by the cellular phone. To read in this 

chart, it must be compared with the chart above. Where 

the magnetic induction was going down (violet or blue 

color), on the difference chart below there should be a 

trend in the opposite direction (red or yellow). Roughly 

spoken: Where above dark blue or violet areas are form-

ing, below red or yellow ones should emerge and vice 

versa. The better this is fulfilled, the smoother the mag-

netic field has become. In this case an excellent equaliza-

tion was achieved (cf. 3D mapping).
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6.4 Overall equalization index

The overall equalization index is calculated by subtraction of a significance threshold of 0.3 from the average 
Field Gradient Divergence (FGD). The FGD is a very sensitive indicator for all kinds of disturbances from insi-
de or outside the measuring field. FGD values were accepted if the original FGD (without foil) was higher than 
a noise level of 0.2, and filtered for disturbances from outside. The filtering criterion was a difference of 0.7 or 
more in absolute measured values between subsequent measurements. By selection of a significance level of 
0.3 for FGD, a signal-to-noise-ratio of 1.5 was set. In this case, a distinct reduction of disturbance was achie-
ved with the equalization foil. By application of the foil, the index was reduced to a value below the target va-
lue of 0.2.

END OF REPORT.

  PAGE 8 OF 8
 IIREC TECHNOLOGIES ISRAEL LTD
 NR. 011/2005

IIREC - specialist in non-thermal effects of radiation	 www.iirec.co.il

0

0,025

0,05

0,075

0,1

0,125

0,15

0,175

0,2

0,225

0,25

0,275

0,3

target value

Overall equalization index
average disturbance in (mT/m2) exceeding a significant disturbance level of 0,3

with foil

without foil

0

0,02

0,04

0,06

0,08

0,1

0,12

0,14

0,16

0,18

0,2target value

Overall equalization index average disturbance in (mT/m2)

 exceeding a significant disturbance level of 0,3

with foil

without foil




