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photon energy
hv (electron volts)

frequency wavelength

v (hertz) . A (centimetres)
- ' ~15_ .
— 1 025 10 | 101 0
- - gamma rays | i
- 1020 10719 105-]
- X-rays j ]
- - ultraviolet light 5] i
- -infrared rays 7 i
) radar waves i ]
—1010 microwaves 17 .
| | 10 5
- Ttelevision waves 7 i
L -radio waves . §
105 5 -
10 1057 o]
— 1 10— .

10 10-16

visible light

violet
indigo
blue

green

yellow
orange

red
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Energy of a photon

We can measure the energy of a photon using Einstein's eguation:

hc

E=hf ==

h=6.63 x 10* Js = Planck constant
f = frequency of photon/electromagnetic radiation
c=3x 10° m/s <> speed of light in a vacuum

% = wavelength of photon/electromagnetic radiation
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Ionizing
Radiation

Hazard.

Do NOT operate
without lead
shield in place.
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Name Wavelength Frequency (Hz) | Photon Energy (eV)
[Gamma ray|Less than 0.01 nm| more than 10 EHz | 100 key - 300+ GaV
X« ray 001-10nam | 30EHz-20PHz | 120 oV- 120 keV

Ultraviol21 | 10 nm - 400 nm | 30 PHz - 780 THz JeV-124 eV
Visible |30 nm-«750nm |790 THz - 406 THz | 1.7 eV -33 eV
Infrared | 750 nm- 1 mm |£05 THz - 300 GHz | 1.2& maV-1,7 eV

iccowsve | 1 mm - 1 mater 300 GHz - 300 MHz [1.24 & eV - 1.24 meV
Radio I mm - km 300 GHz - 3Hz | 12.4 faV - 1.24 meV
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Group 1 Group2A ||Group2B ||Group 3 Group 4
Carcinogenic Probably Possibly Not Classifiable Probably not
to Humans Carcinogenic Carcinogenic
to Humans to Humans to Humans
Evidence that an Limited evidence of Limited evidence of Evidence indicates Evidence to prove agent
agent is "proven” an association with an association with that it is not possible is "not associated” with
1o be nsscciated cancer in humans, but | | cancer in humans, but | | to classify an agent human cancer
with human cancer sufficient evidence of insufficient evidence of | | based on the avadable
cancer in experimental | | cancer in experimental | | inforation
animals anmals
Examples Examples Examples Examples Examples
107 Agents including: 59 Agents Including: 265 Agents Including: 508 Agents Including: 1 Agent:
> Aconoic Bavirages > Hardressec > Cofted lumary bladder) | | > AcCrySc ackd > Caprolactam
> Asbastos (al forms) or barber > Diesal fuel, marine > Chiornated
> Arsonic foccupational expomre) | | > Dry coaning drinking waler Note that Caprotactam
> Banzena > Patrokum refining foccupational exposirel > Elactne Fiekds [ELF) £ toxde and shoulkd not
> Formaldehyde focoupational exposurs) | | > Firefighteor > Fluorescent ighting be considored as “safo”
> lonizing Rackation > Shiftwork that imvolves | | feccupationsl exponcee) | | > Hair colouring ghven this classification
(o types) crcadan dssuption > Magnetic Fieids (ELF) products
> Painter |Ssruption 10 noemal > Picked vegetables Ipernonal use of)
foccupationy exposire) Meog) pattersy) > Styrona
> Sunlight ok racation) > Toxtio manufacturing
> TokxIcc0 SmoKing., Incustry (work b
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International Council on Non-lonizing
Radiation Protection {ICNIRP)

miW/cm?

10¢ T
_ Reference Levels ;

'"]5 .......... .:..:. ........... ..,..,..:..,. ....... Time and YWhole Eﬂﬂy ...................
H i i i i i i I“J'ETEQE[:I :

. Averaged .
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Fabrication of electrically conductive
superparamagnetic fabric with microwave
attenuation, antibacterial properties and
UV protection using PEDOT/magnetite
nanoparticles
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Shielding Material:
@ Copper

2 Aluminum

2 Gold
_ Other

Conductivity

Relative Permeability

Shield Thickness:

Shielding Frequency:

f: 2000000

Shielding Effectiveness:

Reflection Loss
Absorption Loss

Shielding Effectiveness

2.80

mils -

kHz -

75

299

374
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(x107S/m)
https://cecas.clemson.edu/cvel/emc/calculators/SE_Calculator/index.html
Calculates the plane wave shielding effectiveness of various
materials using the equation:
t
5.B.=20log 2% + 20loge” =R(dB) + A(dB)
47, '
No Ns
Einc ESfﬂb_ trans
Eref
(dB) j ,
x=0 x=t —x—
(dB)

(dB)
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EM Source:

@ Electric Field

Source to Shield Distance:

r: 2 mils -
Shielding Material:
@ Copper
) aluminum
_ Gold
1 Other
Conductivity 5.80
Relative Permeability 1
Shield Thickness:
t: 2 mis -
Shielding Frequency:
£: 2000000 kHz
Shielding Effectiveness:
Calculate
Reflection Loss 22 {dB}
Absorption Loss 299 (dB)
Shizslding Effectiveness 321 (dB)

) magnetic Field

IA v 19
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https://cecas.clemson.edu/cvel/emc/calculators/SE_Calculator/nearfieldSE.html
Near-Field Shielding Effectiveness Calculator
Calculates the plane wave shielding effectiveness of various
materials using the eauation:

5.8.=20log® + 20loge =R(dB) + A(dB),

T
(x1075/m)
M Ns Mo
Electric Field
— ] —
| I
x=0 x=t
M Ns Mo

Magnetic Field
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https://www.accurateperforating.com/resources/technical-information/emi-shielding-effectiveness

EMI SHIELDING EFFECTIVENESS

Using Perforated Metal to Attenuate Radiation

Shiclding Effectiveness- Aftermation in dB
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EMI SHIELDING EFFECTIVENESS

Using Perforated Metal to Attenuate Radiation
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