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Hillel (ex) Radio Antenna; annulled due to fears
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תחנת הילל נסגרה למרות שהוקמה ביישוב  

עשרות שנים לפני בית , ליד מושב פורת, צורן

2003האנטנות הוסרו ב.הספר הצמוד לתחנה

.אף שהשידורים הופסקו חודשים לפני כן



11 antennas →

Antenna

↓

Antenna

↓

Yehuda Halevi TelAviv (8.95m)
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אביב לחמו נגד האנטנות בכנסת-תושבי הביניין בתל



Base Station Antenna Pattern: Azimuth and Elevation (Dr. Zamir Shalita)
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Source: ITU-T Report 2014 EMF Considerations in Smart Sustainable Cities
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http://www.itu.int/en/ITU-T/focusgroups/ssc/Documents/Approved_Deliverables/TR-EMF.docx
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RF adverse effects: low-level effects 

• No adverse effects have been established from low-
level exposures, despite more than 70 years of 
research

• No known interaction mechanisms

• No meaningful dose-response relationship

• Speculative

• Inappropriate for standard setting
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Mobile-cellular telephone subscriptions (billions) & Mobile-cellular 
telephone subscriptions per 100 inhabitants, 2000-2018

ITU Indicators Dec  2019

8

https://www.itu.int/en/ITU-D/Statistics/Pages/publications/wtid.aspx


US brain cancer and mobile subscriber trends

Overall, incidence data of the Surveillance, Epidemiology, and End Results (SEER) do not support
the view that cellular phone use causes brain cancer

Based on CTIA and SEER data, and Inskip et al., 2010

Rate per 100,000 person years US cellular connections
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https://www.researchgate.net/publication/45271594_Brain_cancer_incidence_trends_in_relation_to_cellular_telephone_use_in_the_United_States


The Human Eye (Moshe Netzer)

10



French ANFR, RF-EMF 2018 annual survey of over 2,500 public exposure measurements See ANFR Sept. 2018 abstract

Mesuresments no 50% (median values) 90 % 99 % Max

Rural 425;  16 % 0,25* V/m 0,95 V/m 2,8 V/m 3,95 V/m

Urban 2166;  84 % 0,4 V/m 1,67 V/m 5,6 V/m 11,25 V/m

Indoor 1666;  64% 0,31* V/m 1,34 V/m 4,1 V/m 10,54 V/m

Outdoor 914: 36% 0,52 V/m 1,93 V/m 6,3 V/m 11,25 V/m

Total 2591 0,36* V/m 1,57 V/m 5,5 V/m 11,25 V/m

Summerised results 2017: 90% of exposure levels measured in 2017 in rural areas are below 0.95 V/m.
* Values below the typical sensitivity threshold of the measuring devices, which equals 0.38 V/m
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https://www.anfr.fr/toutes-les-actualites/actualites/publication-de-letude-annuelle-de-lanfr-portant-sur-plus-de-2500-mesures-dexposition-du-public-aux-ondes-radioelectriques/


Questions to be raised

Compliance calculations and some periodic 
measurements are essential. However:
1. Why do we need to make so many nation-wide 

measurements?
2. May be ICNIRP reference levels are too liberal?
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Cross-section human skin
General anatomy of the skin with the focus on autonomic nerve fibers and their innervated 
organs. Small sensory fibers branch off from thicker dermal nerve bundles to create thinner 
subepidermal nerve bundles that innervate the epidermis

Glatte et al., Sept 2019

© 2019 Glatte, Buchmann, Hijazi, Illigens and Siepmann
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https://www.frontiersin.org/articles/10.3389/fneur.2019.00970/full


mmWaves mostly absorbed in outer skin layers

Glatte et al., Sept 2019

© 2019 Glatte, Buchmann, Hijazi, Illigens and Siepmann

Energy penetration depth into the skin at 6 GHz is
approximately 4 mm; penetration decreases
monotonically with increasing frequency. At 300 GHz, the
energy penetration depth is approximately only 0.12 mm;
see IEEE C95.1-2019 p. 69, A.2.5.4
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https://www.frontiersin.org/articles/10.3389/fneur.2019.00970/full
https://ieeexplore.ieee.org/document/8859679


International Commission on Non-Ionizing 
Radiation Protection (ICNIRP) 2020 guidelines for 
limiting exposure to electromagnetic fields (100 

KHz to 300 GHz)

Published in: Health Phys 118(5): 483–524; 2020; DOI: 10.1097/HP.0000000000001210
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ICNIRP reference levels are critical for compliance assessment

https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf


2006-ו"תשס, חוק הקרינה הבלתי מייננת

חוק זה מטרתו להגן על הציבור ועל הסביבה מפני השפעות של חשיפה  1.

הקמתם  , ולהסדיר את העיסוק במקורות קרינה, לקרינה בלתי מייננת

בין השאר על ידי קביעת איסורים  , והפעלתם ובמתן שירות למדידת קרינה

.עקרון הזהירות המונעתוחובות בהתאם ל

2009-ט"התשס, תקנות הקרינה הבלתי מייננת2.
תקנות הקרינה הבלתי מייננת מסדירות את רישוי העיסוק במקורות קרינה בלתי מייננת 3.

התקנות גם מחייבות למדוד את . ואת הרמה המקצועית הנדרשת מן העוסקים בנושא זה

הקרינה ממקור הקרינה שלגביו מבוקש השינוי לא התקנות.  רמות הקרינה הבלתי מייננת

.כאמור בתוספת השניה, מרמות החשיפה המרביות המותרות לקרינה%10תעלה על 
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https://www.nevo.co.il/law_html/Law01/999_543.htm
https://www.gov.il/he/departments/legalInfo/regulations_non_ionizing_radiation
https://www.gov.il/BlobFolder/legalinfo/regulations_non_ionizing_radiation/he/radiation_non_ionizing_takanot_krina03.pdf


ICNIRP 2020: Table 1. Quantities and corresponding SI units used in these guidelines

Quantity Symbol Unit

Absorbed power density Sab watt per square meter (W m-2)

Incident power density Sinc watt per square meter (W m-2)

Incident electric field strength Einc volt per meter (V m-1)

Specific energy absorption rate SAR watt per kilogram (W kg-1)

Frequency f hertz (Hz)

Time t second (s)

* Italicized symbols represent variables; quantities are described in scalar form because direction is not used to derive the 
basic restrictions or reference levels
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https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf


ICNIRP 2020 Web Fig. 4 general public, 
local exposures ≥6 min 100 kHz to 300 GHz 
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https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf


Comparing ICNIRP 2020 incident electric field-strength & power-density general-public exposures, 100 kHz–300 GHz, see Table 6, p. 496: local 
exposure, averaged over 6 minutes (source, Mazar)
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Societal Concerns
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Electromagnetic Hyper-Sensitivity; electro-phobia 

There is no evidence of causality between pains and RF exposure 

Photo’s Source:???
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World Health Organization (1948) definition of 
“health”: a state of complete physical, mental 
and social well-being and not merely the 
absence of disease or infirmity.
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ICNIRP 2020 Guidelines in brief; not from the Guidelines
https://www.icnirp.org/en/activities/news/news-article/rf-guidelines-2020-
published.html
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https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf
https://www.icnirp.org/en/activities/news/news-article/rf-guidelines-2020-published.html


Mitigation techniques to decrease the radiation level 
(1)

1. Don’t use terrestrial TV, as the Tx & Rx are fixed, and cable 
TV and satellites provide TV coverage 

2. Maximize RF to operators in order to decrease number of 
sites

3. Maximize sharing, including active frequencies sharing 
among cellular operators

4. Close the WI-FI access point when not in use
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SAR phantom simulation  (Stefan Chulski & Stav Revich from HIT)

25



Numerical simulation of SAR; for a three years child
Source: Dr. Jafar Keshvari, Bio-electromagnetics Aalto 
University, Helsinki-Finland

Peak SAR 0.096 W/kg; values are normalized dB below 0.096 W/kg
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SAR real measurement for a commercial mobile phone 
Source: Dr. Jafar 
Keshvari, Bio-
electromagnetics 
Aalto University, 
Helsinki-Finland
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Configuration for calculating exposure at ground level

see  ITU-T 2018 K.52 Fig II.1

Compliance
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https://www.itu.int/rec/T-REC-K.52-201801-I


EMF hazards around the mast

Source https://atdi-group.com/
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https://atdi-group.com/


ATDI 3D coverage analysis, to find max 
exposure locations
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https://atdi-group.com/


Calculating far-field safety-distances around base stations using elevation ant. pattern

Ant. tilt 0 degrees; also in azimuth antenna pattern is analysed; typically in 3 sectors 
5G, there is azimuth overlap: 6dB attenuation in ±600 & 3dB ±450

, around mainbeam
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ITU workshop on modern policies, guidelines, regulations 
and assessments of human exposure to RF-EMF

ITU, Geneva 10 Oct. 18

See workshop presentations at 
https://www.itu.int/en/ITU-D/Study-Groups/2018-
2021/Pages/meetings/session-Q7-2-oct18.aspx
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https://www.itu.int/en/ITU-D/Study-Groups/2018-2021/Pages/meetings/session-Q7-2-oct18.aspx


ההמרצשלוהרצאותפרסומים . תודה על ההקשבה
• ITU Conferences on EMF

1) A Comparison Between European and North American Wireless Regulations, 
presentation at the ‘Technical Symposium at ITU Telecom World 2011’ 
www.itu.int/worl2011; the slides presentation, 27 October 2011

2) 2016 ITU R-D-T ‘Intersectoral activities on human exposure to EMF’; Bangkok, 26 
April 2016 

3) 2017 ITU Workshop ‘5G, EMF & Health’; Warsaw, Poland, 5 December 017

4) 2018 ITU workshop ‘modern policies, guidelines, regulations and assessments of 
human exposure to RF-EMF’; Geneva, Switzerland, 10 October 2018 ; see slide

• Papers and Presentations

1) Updated  Chapter 9 on EMF exposure of my Wiley book on Spectrum Management

2) Human RF Exposure Limits: Reference Levels in Europe, USA, Canada, China, Japan 
and Korea EMC Europe 2016; Wroclaw, Poland, 9 Sept. 2016

3) Regulation of RF Human Hazards Lusaka, Zambia; 13 January 2017

4) EMF Concerns and Perceptions Modiin, Israel; 25 March 2019

5) EMF, New ICNIRP Guidelines and IEEE C95.1-2019 Standard: Differences and 
Similarities; Warsaw, Poland; 3 Dec 2019 

6) Module on EMF to the ITU Spectrum Training; April 2020

7) PRIDA Track 1 (T1) Online training in English and in French; April and May 2020

8) Academic_Course_Advanced_Wireless_Communications_Mazar3_Regulation_EMC_
HumanHazards_2020.pdf

http://mazar.atwebpages.com/Downloads/Paper%20%20WT11%20Technical%20Symposium%20TS11%20Haim%20Mazar_A%20Comparison%20between%20European%20and%20North%20American%20Wireless%20Regulations.pdf
http://www.itu.int/worl2011%20on%2027%20October%202011
http://world2011.itu.int/sites/default/files/pdf/TS11%20-%20Mazar_Presentation.pdf
http://mazar.atwebpages.com/Downloads/Human%20Hazards_Mazar_AsiaPacific_BKK_25April16.pdf
https://www.itu.int/en/ITU-T/Workshops-and-Seminars/20171205/Documents/S3_Haim%20Mazar.PDF
http://mazar.atwebpages.com/Downloads/EMC_Europe2016_Wroclaw_Sep%202016_Mazar_20April16_EMF.pdf
https://www.amazon.com/Radio-Spectrum-Management-Regulations-Techniques/dp/1118511794
http://mazar.atwebpages.com/Downloads/EMC_Europe2016_Wroclaw_Sep%202016_Mazar_20April16_EMF.pdf
http://mazar.atwebpages.com/Downloads/EMF_Human%20Hazards_ZICTA_9Jan17_Mazar.pdf
http://mazar.atwebpages.com/Downloads/EMF_HumanHazardsConcerns_Modiin25March19_Mazar.pdf
http://mazar.atwebpages.com/Downloads/WarsawEMF2019_Mazar_IEEE95.1_ICNIRPguidelines_ITU3Dec2019.pdf
https://www.itu.int/en/ITU-D/Regional-Presence/Africa/Documents/Capacity%20building%20workshop%20on%20SMS4DC/First%20week%20presentations.pdf
http://mazar.atwebpages.com/Downloads/Academic_Course_Advanced_Wireless_Communications_Mazar3_Regulation_EMC_HumanHazards_2020.pdf

