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1.- Instrumentations: CEFOP (UdeC) LALINET station

- Sunphotometer AERONET
- LIDAR System

- DOAS System
2.- CMAX-DOAS Instrument and AMIS acquisition

- Instrument Capabilities.
- The Optical Head and Tripod.

- The Fiber Optics: Five Track Fiber Bundle.
- The Atmospheric Monitoring Image Spectrometer (AMIS)

3.- Retrieval Aerosol Properties from oxygen dimer Os4 Absorption

- Molecular identification of trace gases.
- Aerosol optical properties.

VIl Workshop LIDAR Measurements i America / Tryp Cayo Coco / CUBA / 6 to /April / 2015




36.82°S, 73.05°W, 170 m.

Pacific Ocean

}
UdeC

LIDAR-CEFOP




Emphasis on tropospheric aerosols, water vapor mixing ratio in lower
troposphere, trace gases, radiative transference calculation.
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Emphasis on tropospheric aerosols, water g |
vapor mixing ratio in lower troposphere, |
trace gases, RTC.

LIDAR System

Elastic LIDAR
532, 355nm
Raman LIDAR
387, 407nm

ica / Tryp Cayo Coco / CUBA / 6 to /April / 2015
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Emphasis on tropospheric aerosols, water
vapor mixing ratio in lower troposphere,
trace gases, RTC.

Multiple Telescopes
DOAS Syst
3,5,10, 15y 90 degree
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Actually: Elastic 532, 355 nm

Raman 387nm N2, 407nm H20

Optical Design
Mr.Sc. Cristofer Jiménez
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Q-switched Nd:YAG

1064 nm, 532 nm & 354.7 nm

850 mJ) (@1064)
400 mJ (@532)

185 mJ (@354-7)
ns:; 10 Hz

Telescopetype [Newtonian

ocallength  182.9cm
oV 1.6 mrad

Detector PMT (300-900 nm) 4 channels

2 LICEL transientrecorder
Acquisition 20 MHz/12 bit

/:5M
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he MAX-DOAS technique identifies and quantifies the trace gas abundances with narrow
band absorption structures in the near UV and visible wavelength region in the open
atmosphere using scattered sunlight collected by different viewing directions.
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The CMAX-DOAS (Concurrent Multi-Axis Instrument Capabilities:

Differential Optical Absorption Spectroscopy) ® High sensitivity to measure the total column

the troposphere and stratosphere: 03, 04, NO2,
gas abundances with narrow band NO3, BrO, HCHO, 10, OCIO, H20 and others.
absorption structures in the near UV and ?
P L = mmtﬂf’?ﬁl‘enus m'surements at  different
visible wavelength region in the open viewing directions, allowing a ¢ fﬁ‘n‘ﬁﬁt&ement of

_ . the tempural Mﬁh (typ
atmosphere using scattered sunlight collected
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% Five refractor telescopes, UV Silica 180-1100
nm, 7 arcmin FOV with external UV Silica flat
windows for environmental protection.

® Telescopes pre configured in 3, 5, 10, 15 and
90 of elevation angles.

| Waterproof construction, stainless steel,
aluminum, brass

B Accurate leveling theodolite.

Zenith telescope

Front telescopes at 3, -
5, 10 and 15 degree of I .
elevation angle

Optic head

hheodalip, — ™+

Tripod

)
"tay % )
(S &

iences and Mathematics,
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The Fiber Optics: Five Track Fiber Bundle.
Optical Fiber:
= Five Track Fiber Bundle.
e
' ~200um core diamete

i@- i

with _mters;iace-p

5 single SMA
con nect

180-1100nm.
 total length.

SMA conne lear array connector

Linear array
connector

g

Image Spectrometer:

Main access
spectrum
image

Tilt control focus
image plane

Adjustment

QHYS - \

camera
adapter

Middle resolution Littrow image spectrometer
FWHM 0.42nm, 0,08nm/pixel.

Manual selection of wide spectral range, 340-
1050nm. ( 280nm spectral range).

Optical aspheric off-axis parabelic mirror.
Multiple objects input, five maximum sources.

Slit 20 microns.

Lamps reference kit for spectral wavelength
calibration. (Ne, Ne-Kp, Ne-Ar, Ne-Hg).

Control access to
camera rotation

Cover spectrometer
optical system

access

Height

Control

Fiber optic adapter input

To request more information, please contact to:
D, Rodrigo Fuentes Inzunza
Maik: rodrigo fuentes.inzureza@iceiopudec.cl
Telephone - 56- 41 - 2661371

-

The Atmospheric Monitoring Image Spectrometer
(AMIS)

AMIS Software:
Camera Monochrome, 16-bit, 3326x2504 pixels.
Spectral response 340 nm to 1050 nm.

" Internal Shutter (noise calibration : Dark, Flat,
Bias). '

Temperature Stabilization, (Thermo Electric
Cooler) -50 Celsius degrees below ambient .

Line Curve correction, Wavelengt "C}]éatlon,
configurable auto-save schedules.

Communication port USB 2.0, 05 Win7, Wi

E
=S=

=

AMIS Software for control
spectrometer and the data ac




Dinamic evolution (11/Dic/2014)
Clear sky, 577nm

Intensidad Espectral Integrada 499-638nm

Espectro medido 90° zenit
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Dinamic evolution (11/Dic/2014)
Clear sky, 577nm
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Dinamic evolution (11/Dic/2014)
Clear sky, 577nm
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2) .- Aerosol extinction profile 1) .- Aerosol Optical Depth (AOD)
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Wide angle lens 18mm
(FOV 90 degree)
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Funcién de Superposicion
- Campo Lejano

RIGEL \‘

- IFOV +—>
20

Intensidad retro-esparcida

w__ LIDAR
TFOV 6’
MIC G
ADC - - <
= | ® Titulo: Un dispositivo 6ptico micro-LIDAR transportable para la deteccion
s ' E activa de material particulado emitido en chimeneas y calderas alimentadas

R S, con biomassa. [J.P.I. No 03574-2014, 30 Dic. 2015.




1.- Telescopio receptor de LIDAR, 50mm.

2.- Laser de excitacion Visible 532nm (Laser 2).
3.- Empufadura de sujecién manual.

4.- Telescopio receptor telémetro .

5.- Laser telémetro IR 905nm (Ldser 1).

6.- Botdn de modo de medicidn telémetro.

7.- Botén de encendido y disparo telémetro.

8.- Rosca de sujecién 1/4-20 para tripode. o
9.- Botonera de control Micro-LIDAR j
10.- Botdn pulsador para emision Laser 532nm (14) —
11.- Pantalla LCD de visualizacién \
12.- Mira telescopica 6X para buscador de target,  (13) N
13.- Sistema de seguridad a control total Micro-Lidar o f
14.- Periféricos (memoria micro-SD, USB, cargador). //5
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CONCLUSIONS

The potencial of the MAX-DOAS developed can serve to determine the atmospheric
aerosol optical properties, such as LIDAR and sun photometers optical systems.

- A Radiative Transfer Model have to do implementated.

- Aerosol extinction profile at several wavelength (360, 447, 477, 577 and 630 nm)
- Aerosol Optical Thickness (AOT)

The two major advantages of this method are:

- It does not require absolute radiometric calibration, because use differential oxygen
dimer absorption structures.

- A Better resolution can be achived changed the telescopes by pixels in a CCD array.
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