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ms Spectrum of Light

—(Visible range) -—

Radio
X-ray Ultraviolet ray Visible ray Infrared ray wave
AN I 1 /
10nm 380nm 780nm Tmm
- Visible ray . '
Wavelength ' ' Wavelength
(Short) '

' {Long)

{*1)Wavelength: Physical distance between cycles of periodic wave propagating

through space.




S (qurbolisiog 58U Zlgal i 5l (oS 4 e 8 (yg0le 2oL -
5 50lsS 5 Sy e anels 3 gaik gl zee Job a5 058 oo
FlE ¥ U 5,68 Ver iS5 05k )0 50,8 (ygobe Zlsal -

0555 o B e VO b e e ) zse Jsbo s



Division Name

Mear-infrared

Short-
wavelangth
infrared

Mid-
wawvelangth
infrared

Long-
wavelength
infrared

Far-infrared

Abbreviation

NIR. IR-A DM

SWIR. IR-B DI

MWIR., IR-C DI

MR Also

called intermediate

infrared (11R)

LWIR, IR-C DN

FIR

Wawvelength

0.75—1.4 pym

1.4—3 pm

3—8 pm

8—15 pm

15—1000 pm

Frequency

294—
400 THz

100—
214 TH=

37—
100 TH=z

2037 TH=

0.3—20 TH=z

Photon Energy

886—1653 mew

413—-886 me'w

155—413 me

83—155 mew

1.2—-83 mew

Temperaturet

3.864—2. 070 K
(3.591—
1.797 °C)

2 070—966 K
(1.797—
593 =C)

S66—362 K
(693—89 =C)

3I62—193 K
(89 — —80 =C)

193—3 K
(—80.15 —
—270.15 =C)
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Spectral Common detector

bands materials

NIR S

SWIR INGaAs, PbS

MWIR INnSh, Phse, Pt5i,
HgCdTe

LWIR HgCdTe

VLWIR
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785nm: Compact 1450nm: Acne 1550nm: Long

Disc Drive Scarring Range LIDAR
b, =i i o«
< ‘ ie o . e
950nm: Remote 1470nm: Spider
Control Transmitter Veins

INFRARED

DIODE APPLICATIONS

RADIO

MICROWAVE VISIBLE

ULTRAVIOLET GAMMA RAY

Spectral Applications

bands

NIR Telecommunications

SWIR Remote sensing

MWIR High temperature
iInspection (indoors,
scientific research)

LWIR Ambient temperature
(outdoor, industrial
Inspection)

VLWIR Spectrometry, astronomy
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Ideal Mixer
(Multiplier)

Input
Signal

|

Local
Oscillator

Output
Signal
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RF RF

Filter Amplifier Mixer
‘ >

~

_

IF Amplifier
& Filter

=
~

Audio

Demodulator Amplifier
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CO2 LASER

FAR-INFRARED LASER

Y

" Off-Axis
Parabolic Mirror

\

\

1
Fabry-Perot
Cavity

?

Frequency
Synthesizer
)

@---- ------

\Schnttkyr -

Diode RF Circulator
Mixer

Spectrum
Analyzer

Acousto-Optic
Modulator

(optional)
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Formic Acid (HCOOH)
O-Deutero-Formic Acid (HCOOD)
C-Deutero-Formic Acid (DCOOH)

Methyl Chloride (CH3CI)
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Far-infrared Laser Frequency Measurements

Listed | Listed  CO, Harmonic Measured Measured ‘ Measured
Gas Wavelength  Frequency™ Pump  Number Frequency Wavelength minus Listed
(um) (GlHz) Line n (GHz) (pum) (GHz)
Formic Acid 336.3 891. 9R 14 59 894.974227(100)  334.973286(100) +3.974
(HCOOH)
O-Deutero 351.9 852. I0R 22 60 849.829463(100)  352.767785(100) -2.171
Formic Acid
(HCOOD)
C-Deutero 341.8 877. I0R 16 54 878.882035(100)  341.106594(100) +1.882
Formic Acid
(DCOOH)
Methyl Chloride 334.0 897.7 9P 42 59 897.759382(100)°  333.934085(100) +0.059
(CH,Cl) 897.759948(100)"  333.933874(100)

" - wavelength as reported by the CRC Handbook of Laser Lines
* - frequency as reported by the CRC Handbook of Laser Lines
* - as calculated from the measured frequencies

* - measurement of Methy!l Chloride line with acousto-optic modulator
" - measurement of Methy! Chloride line without acousto-optic modulator
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