
Radiofrequency Exposure at Eye Plane of 6 Year Old Child 
Smartphone Placed In Cardboard Simulation Position

Smartphone

Smartphone placed in a 
position to the eyes as it 
would be placed using the 
cardboard virtual reality 
holder. 
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Dose (SAR) in an Horizontal (axial) Slice at the Eyes 
 6 Year Old Boy Model

1g-psSAR = 1.08 W/kg over 
the entire head 
1g-psSAR = 0.86 W/kg in the 
eyes

White and yellow are the 
highest doses. Smartphone 
Placed In Cardboard 
Simulation Position



Radiofrequency Dose into Eyes of 6 Year Old Child Model
Smartphone Placed In Cardboard Simulation Position

Smartphone
S

1g-psSAR (peak value 
axial slice) in Thelonious 
(6 year old male) 
anatomically correct 
model, 0dB=2mW/g, 50 db 
scale. for smartphone 
placed in a position to the 
eyes as it would be placed 
using the cardboard virtual 
reality holder. 

Eye
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White and 
yellow are the 
highest doses. 



And, when placing the antenna in a more distant position on the top of the cell phone in the cheek position:
1g-psSAR = 1.50 W/kg over the entire head (including the pinna)
1g-psSAR = 1.03 W/kg over the entire head (excluding the pinna) and
1g-psSAR = 0.10 W/kg in the eyes
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Exposure (SAR) in Vertical (sagittal) Slice at the Eye 
6 Year Old Boy Model

1g-psSAR = 1.08 W/kg over the 
entire head and
1g-psSAR = 0.86 W/kg in the 
eyes.

The red cube is the location of the peak 
dose. 
White and yellow are the highest doses. 

Smartphone Placed In 
Cardboard Simulation 
Position



Dielectric Properties of the Three Models  - SAM, Duke and Thelonius. 

With Anatomical Models 
Different Properties of 
Different Body Tissues are 
considered. 

Homogenous  liquid 
inside skull does not 
realistically represent 
brain and skull. 

Ferreira  and de Salles, 2015



The Google Expeditions Kit 

 “kits included ASUS smartphones and a tablet for the teacher, 
plus a router to connect all the devices and run the Expeditions 
app offline.” 
TechCrunch.com 

http://techcrunch.com/2015/11/09/google-expands-its-vr-program-for-students-to-more-u-s-schools/
http://techcrunch.com/2016/01/20/google-expands-its-vr-field-trips-program-expeditions-with-an-app-for-classrooms-more-virtual-tours/
http://techcrunch.com/2016/01/20/google-expands-its-vr-field-trips-program-expeditions-with-an-app-for-classrooms-more-virtual-tours/
http://techcrunch.com/2016/01/20/google-expands-its-vr-field-trips-program-expeditions-with-an-app-for-classrooms-more-virtual-tours/


RF Exposure Information (SAR)

“To reduce exposure to RF energy, use a hands-free accessory or other similar option to keep this device away from 
your head and body.”

“Carry this device at least 10 mm away from your body to ensure exposure levels remain at or below the as-
tested levels. Choose the belt clips, holsters, or other similar body-worn accessories which do not contain metallic 
components to support operation in this manner. Cases with metal parts may change the RF performance of the device, 
including its compliance with RF exposure guidelines, in a manner that has not been tested or certified, and use of such 
accessories should be avoided.”

“Canada, Industry Canada (IC) Notices Radio Frequency (RF) Exposure Information
The radiated output power of the Wireless Device is below the Industry Canada (IC) radio frequency exposure limits. 
The Wireless Device should be used in such a manner such that the potential for human contact during normal 
operation is minimized.”:
from http://dlcdnet.asus.com/pub/ASUS/ZenFone/ZE550ML/e10509_ze550ml_ze551ml_em_0601.pdf 

ASUS Zen Phone 2

http://dlcdnet.asus.com/pub/ASUS/ZenFone/ZE550ML/e10509_ze550ml_ze551ml_em_0601.pdf
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Children Are Wearing Metal Glasses Despite Warnings 
That Metal so Close to Brain and Phone Could Intensify Radiation

The ASUS Zen Phone 2 Manual states: Cases with metal parts may change the RF 
performance of the device, including its compliance with RF exposure guidelines, in a manner 
that has not been tested or certified, and use of such accessories should be avoided. http://dlcdnet.
asus.com/pub/ASUS/ZenFone/ZE550ML/e10509_ze550ml_ze551ml_em_0601.pdf

from Youtube video https://www.youtube.com/watch?v=mKrbDKO5f08

Youtube video https://www.youtube.com/watch?v=0vj3D3spkxc

Metal can increase radiation exposure 
by refocusing radiation. The end result can be 
higher than tested levels to specific tissues. 



Wireless Routers Placed Near Children in Classroom 

From 11/2016 CBS News Report. 

https://www.youtube.com/watch?v=FQsFRUKaL-o
https://www.youtube.com/watch?v=FQsFRUKaL-o
https://www.youtube.com/watch?v=FQsFRUKaL-o


Information Provided to Schools by Google

https://www.google.com/get/cardboard/product-safety/



“The school will need to sign the attached 
agreement and email it back with all of 
the the above details.
Please note that, unfortunately, we are 
unable to share Expeditions with children 
under the age of 7 at this time.”
-From emails obtained by public information request  RE: Google 
Expeditions staff  to Irvine Unified School District.

Schools That Host Google Expeditions Agree To Terms



“School will conduct the event in accordance with all current 
product safety information…”

“School will supervise children participating in the Event and will 
not allow children under seven years of age to participate in the 
event …”

“Waivers and Release: ...School hereby waives, releases  and 
forever discharges Google and its agents… of and from any and 
all claims, demands, debts,  contracts, expenses causes of 
action, lawsuits, damages and liabilities of every kind and nature, 
whether known or in law and equity, that School had or may 
have, arising from or in any way related to the Event or 
Cardboard , including claims for property damages, personal 
injuries and death,  whether caused by the ordinary negligence 
of Google or any other party…”

GOOGLE EXPEDITIONS EVENT AGREEMENT



5.Limitation of Liability: EXCEPT FOR ANY MATTERS FOR 
WHICH LIABILITY CANNOT BE EXCLUDED FROM OR LIMITED 
UNDER APPLICABLE LAW: (A) NEITHER PARTY WILL BE 
LIABLE UNDER THIS AGREEMENT FOR LOST REVENUES OR 
INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL, 
EXEMPLARY, OR PUNITIVE DAMAGES, EVEN IF THE PARTY 
KNEW OR SHOULD HAVE KNOWN  THAT SUCH DAMAGES 
WERE POSSIBLE AND EVEN IF DIRECT DAMAGES DO NOT 
SATISFY A REMEDYING (B) NEITHER PARTY MAY BE HELD 
LIABLE UNDER THIS AGREEMENT FOR MORE THAN ONE 
THOUSAND US DOLLARS.

GOOGLE EXPEDITIONS EVENT AGREEMENT



What Do Manufacturers State 

On the Safety of 
Other Virtual Reality Systems? 



Samsung Virtual Reality
   

SAMSUNG GEAR VR

http://www.redstar.co.jp/GEN_SM-R320_GEAR-VR_English_User-Manual_KK_R5.pdf

http://www.redstar.co.jp/GEN_SM-R320_GEAR-VR_English_User-Manual_KK_R5.pdf
http://www.redstar.co.jp/GEN_SM-R320_GEAR-VR_English_User-Manual_KK_R5.pdf


OCULUS Virtual Reality
Health and Safety Brochure



Gotan: Virtual Reality
Health and Safety Brochure

   

http://www.etc.cmu.edu/projects/gotan/wp-content/uploads/warnings.pdf 


