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Abstract

The novel coronavirus disease 2019 (COVID-19) has shown the danger that can be caused by small, airborne and contagious
virus particles such as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). To prevent the mass spreading of
such viruses, the use of electromagnetic waves could be used to combat the spreading of the virus. Particularly, the waves
could force any virus particles to oscillate in resonance with the frequency of the wave and destroy themselves before the virus
would enter the respiratory system. This paper describes the use of numerical simulations to analyze the effects of exposing a
SARS-CoV-2 particle to electromagnetic waves at a range of frequencies and to determine which frequencies have the potential
of causing resonance within the virus which would yield to the maximum energy absorption. Such technique could be utilized

in preventive/protective devices and disinfection equipment.

Hosted file

Main_Text-Raad-Engineering Reports.pdf available at https://authorea.com/users/436540/
articles/538783-the-potential-use-of-electromagnetic-radiation-to-combat-severe-acute-
respiratory-syndrome-coronavirus-2-sars-cov-2-particles-a-numerical-analysis

Hosted file

Main_Text-Raad-Engineering Reports.docx available at https://authorea.com/users/436540/
articles/538783-the-potential-use-of-electromagnetic-radiation-to-combat-severe-acute-
respiratory-syndrome-coronavirus—-2-sars-cov-2-particles-a-numerical-analysis


https://authorea.com/users/436540/articles/538783-the-potential-use-of-electromagnetic-radiation-to-combat-severe-acute-respiratory-syndrome-coronavirus-2-sars-cov-2-particles-a-numerical-analysis
https://authorea.com/users/436540/articles/538783-the-potential-use-of-electromagnetic-radiation-to-combat-severe-acute-respiratory-syndrome-coronavirus-2-sars-cov-2-particles-a-numerical-analysis
https://authorea.com/users/436540/articles/538783-the-potential-use-of-electromagnetic-radiation-to-combat-severe-acute-respiratory-syndrome-coronavirus-2-sars-cov-2-particles-a-numerical-analysis
https://authorea.com/users/436540/articles/538783-the-potential-use-of-electromagnetic-radiation-to-combat-severe-acute-respiratory-syndrome-coronavirus-2-sars-cov-2-particles-a-numerical-analysis
https://authorea.com/users/436540/articles/538783-the-potential-use-of-electromagnetic-radiation-to-combat-severe-acute-respiratory-syndrome-coronavirus-2-sars-cov-2-particles-a-numerical-analysis
https://authorea.com/users/436540/articles/538783-the-potential-use-of-electromagnetic-radiation-to-combat-severe-acute-respiratory-syndrome-coronavirus-2-sars-cov-2-particles-a-numerical-analysis

iminary

be p

ed. Data m

view

and has not been peer re

2

2.26°

)2

ed. No reuse without permissic https://doi.org/10

ler. All rights reser

11

uthor

opyright holder is t}

2021

25 Sep

Posted on Authorea

T D S 2 Optimizer &
“ B E N @i |

[ Copy View - Project + | Solver+ Simulation & Logfie - |

vt [0 S

Nogaton Tree BT

[ B B B G

History Calculator Paramet; 0 bl Troes Oy

st Se @ nkomation | Report~
Repor

V Nome Expression Value Description ”0 L =
ot | Rk N tmges | rogs

QIO QO & o @ 18 fater=10000] Mescels=688500 | Nomal | om P s K|

Resdy
n £ Type here to search

- — ot i &

pomel iy WL 2 %
Cutting PR Wi Giobal  Updote | Close Mesh
Plane -~ + [JBoundingBox Frame Trmsporert | @ CheckMesh +  Properties  Properties = Vit

Sectional View Visity Mesh Control Close

V Nome Expresion Value Description

Puramater Lat_| Rask Nt besssoes | froges

Modeing
prour A 4 s~ Pick Points ~
& Bwsee Bea0G-B- [ 5 send Toos # Pick o [
inponipor MLy o N | oo Bt Gletyioaty | o | WAl | o e, o ot B | cutng
. @ Newtst - . B oo @ShapeTook e e QCewPicds  propenies st [ Pa WS- L4 panes= e
Exchange Materis Shapes Tooks Cures ks wes Sectional View

|

X vt @ | [ Ve v Ol " £

| ——

o

i

POREPRE BPRBRREREREE
i

=
=
gmﬂou E-Field (000)
4 e Eres

Erpression Vie Deseption 040 &

[P T v | pogem
QPO RQW I8 D 19 Rester=10000| Meshcels=688.500 | Normai | nm Pz ns K




i Moterial Library -
© Newest -

L] /2

e Tools

B 0 | [ von wts o

%3??”553

tes

8 FNRRRENNNREE
34}

1

T

i
i
i

i

PRRIeeEew

¥

Expression Ve

([ raamstr [ i

£ send Toos ~
& Moy Localy -

(0 Shape Tooks +

Description

# ko -

# Pick Lists ~

ks
-+ @ ClearPicks
Picks

Curves

i Calculator

@ nformation

Y
T parameters =

W Rensme/Change =

[
W posiion 0
Cuting

QEeqy Uy D

¥ Raster=10000 | Meshced

500 | Norma | m Pz s K

& i-1) (8] 69 Phase & Minos ) Auto  Min: 0.1 ) Auto & Annotatior X Avis: - | Parametric Labet No.ofCurves (20
e & © Restimeg - DD Va3 tog. | Mesfos e X s ot | e Ve 25 £9)
Properties Uinesr 9B 9" polar = % | ca c NewPlot
8 - Morkers » b A Marker = Curve et -] @ ShowLegena W
Pt ropertes PltType Xais ¥ s Markers 0D Resuit Avs ot Legend
NavgatonTee X e mtroves @
. Probe Vakue [Magntude in d8]
g 06
—— E-Fiekd (0.0 0)(Abs) [pv]
05
o4
=
¥ 8 03
3
2
T 02
¢ B
3
5 @ ooy
, /
01
0s 1 15 2 25
<] Frequency / PHz
® Soneme 4 (00 ) o] €]
Pt et X oo x
V Name Expression Value Description [} WO
oo sessoes | roem

@® (68) 9 Prase © M @ Auto | Mine[13 2l Auto I Annotations - | X ks Poameticlabel 7 NoofCuves 200
' = (@ restimag - M3 Max 2 o ssure Point | Parameter s [2 S
Propertes o Y 0 e = o = < | e New Plot
5 5 rkers + b Avi Marker = Curve Set 7] ShowLegend Window
Pot Type XAvis Vasis Markers 0D Resut s Pot Legend Cuvemt Windows
Navgrion Tree w0
® Probe Valie [Magnitude i dB]

N

[\ L\

Fa Y,

\
Nl

Electic Field / d8(V/m)

—— E-Field (0 0 0)(Abs) [pw]

-15
05 1 &5 2 25
|; = Frequency / PHz
8 Efield 00 0KY) low] o “Schematic
R ER000@w] | mask vt X Haseager x
i V 30RuniD oG =
:;;aj: ~ R 2 Masiram mbe of puse b siled, ser stoppe. = -
Py —— =
(o= grr— e | pogem
2500 | Normal | nm Pz s K

Bl 2 verecosnan




& ) [(6B) 9 prase i 05 Ao M |25 % Auto K2 Amnotations + | XA | Parametic Labet NoofCuves  12Q
& I @ resinag - @ log Mac 30 - & Moane it | Pt ) e (25 =
Properties Linear d8 9" polar < e =2 Curve = New Plot

5 Markers - b, Axis Marker = | Curve Set ~| I showlegend Window
Pt Propertes PltType Xsis Vasis Markers 00 Result Aus Pt Legend Guvelimt Windows

Novgaton Tree X | [ ves-sanpe TeT £ | [ oncpleArtra wth Custom Sl ok

P88 Componerts Probe Valie [Magntude i dB]

- » obe Value [Magnitude n dB]

ol —— E-Field (0 0 O)(Abs...(c=250)
o 25 ﬂ —— E-Field (0 0 0)(Abs....(c=1000)
% wes —

58 ArchorPores 2 EFeld (00 0)(Abs...(c=2500)
& Ve 15 "

08 Vo =

58 Demensons 3

= £ A Vs / i

s 8 2 N A A
@ Fabed Sources ~ 5 V eef
@ o s 3 e
2 Pots 2

@ Grctsten Sones g
Q@ Feid Montors g
T Votoge and urert Mondos 2

+ g Frbes

o g Ve

5@ 10Remts
P G Potoonos
¥ G Bewy

T Prbes
0 Ehed
® G Probe Sonals 08 1 12 14 16 18 2
- B2
e E4 0000w Frequency / PHz
i E5eld 000X fow] = Schamatic | -\ wid 00 0)0be) o] () |
14 E5ekd 000@) ] | nant e X Moo x
gtk V 30RiniD < B IO
5 - 250
G Tables -2 1000
- 2500
gy Mo | rogem
8 R I8 Rerters500000] Meshcolin3243552 | Normal | nm PHz ns K

[ PR

h@ Phase DS

=) Min 0 Auto Min: -25 ] Auto EE Annotations ~ X Axis: - | Parametric Labet 7] No. of Curves @
= @ Real/imag - Max Log. | Max|15 . Qyrmre s | o | [toutor g™ 5 =l
Propertes Lnesr  dB o S Gume New Plot
- . < Makary « L. A Marar + | Crve et ~|| @ showiegena s
ot Propetes PotType Xiis Vads Markers 0D Resut A Potlegend | Curvelimt | Windows
Navigabon Tree L T Ty
-8 Components Probe Value [Magnitude in dB]
18 Grome s
8 Maeras
S £-Feld (0.0 0)(A.
8 Cuves 1 —— E-Field (0 0 )(A.
wes g
B e /J\ % E-Field (00 0)(A...
Wies 5
8 Vol Dete ~
Dmensons £
Lumped 0
@ Pl Viove 1l
P Saces 2
L kS 3 s
Pons 2
@ Exctaton Sonals o
e i E 0
@ Votageand Curer Morkas 3
-l Probe -15
o
S 1R
Pt Potsns 20
¥ Bew
S0 Pobes
@ o E 25
2] s o 05 1 15 2 25 3
O vl
18 E-feld (0.0 01X fpw] Frequency / THz
158 Eield (0.0 0KY) fow] L1 S
12 ERcd 000 bw] | sest e e x
Iy g Y 30RniD 4 5@ a G
5 20/30 Remts =i 50000
 Fotes - 100000
3 Tabes - 20000 =
et e g
Ready R B Raster=20000000 | Meshcells=1404928 | Normal | nm THz ns K




