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Aim of the project

Perform measurements of the aerosol attenuation of UV light in atmosphere
simultaneously and on the same air mass using the typical techniques mainly
used in cosmic ray observatories:

Distant Laser Facility - Elastic and Raman LIDAR

L‘*amgr (CO) *




Four techniques compared

ELASTIC LIDAR RAMAN LIDAR
Multi-angle analysis Vertical and inclined shots

backscattered light v

Hp: horizontally homogeneous 2 equations for two unknowns.
atmosphere. It needs a powerful laser.
Faster method.
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LIDAR+AMT
Laser Simulation Analysis

LIDAR+AMT
Data Normalized Analysis

Comparison of measured light profiles

with modeled atmosphere.

Comparison of measured light profiles
with reference clear night profiles
( ~ molecular atmosphere )

Aerosol attenuation described by a

3 parameters).

parametric model (2

Selection cross-checked with lidar

measurements.



Atmospheric Monitoring Telescope (AMT)
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owned by Colorado School of Mines
three columns of 16 PMTs, UV bandpass filter



AMT installation

April - May 2014
L. Wiencke, M. Coco, J. Eser, M. Buscemi
and L. Valore



observed light

1 1 1 webcam
open / close Q
> shutter R _
. office
HV w \\\\
\
AMT "
SBC v . .
A \\ \\
i ? § \\\\
E ¥LED<— ~--1 SERVER
1
1
1
] /
: telescope /
1 V4
1 7
| weather ,/'
' station LED /
! SBC / Internet access
1
1

6



20

Time [50 ns]

race
s L
1800

LR
CHHHHHHHAHNR
qesetetotedetedetetods
..........

L
1600

CHHEHAH AR

L AR N
1200 1400

I L
1000

IBOOI

|60l)‘

b im0 Bt & oot o1 b e 1 Y i o e et B $ o hm o By & 11 NS L il i it o 3
200 400 600 800 1000 1200 1400 1600 1800 2000

c - |
O z __ f
oy nlwnkm Ll . 1s
_ mn mmmm g - =~
qv; i=g o)
- .
= 5
§®)

I O£ O

O c > 2 €

S O o8
T Q = neC

PSunla o=09

S O &= <

M 2 £ © O0F

mw.ﬂ ¥ oo

)

Simulation of the telescope via Geant4 + simulation of the laser
track and transmission in atmosphere using the Auger software




Raman LIDAR design

: : Raman filters
Primary mirror: and PMTs

@ 250 mm, f/3

1 Light collection

Laser exit 8




Depolarizer

5 dichroic mirrors for
ultra-pure 355nm laser
line
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SCALE: 26,0008 MILLIMETERS

APERTURE

DIAMETER: 25.40PBD

4 RAYS THROUCGH =

81.394

% rays through

-
o
o

80
70
60
50
40
30
20
10

0||||

o

50

100

150

200

250 300 350

400 450
distance (m)

Zemax simulation
of the receiver

10



Data acquisition

E Beam Splitter Materion Transmit avg > 90% 380-420 nm,
Reflect > 90% at 354.7 nm
25.4 x 36 mm, 45° incidence angle

F Bandpass Filter Materion notch @ 386.7+0.15 nm,
OD 10 @ 354.7, 532, 1064 nm

G Bandpass Filter Materion notch @ 354.740.15 nm

Signals are amplified 20X and then
sampled with the CAEN digitizer DT5751
(1Vpp - 10bit — 1GS/s)

Software-based signal processing
(charge integration, photon counting)
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Acquisition tests in L'Aquila
at CETEMPS:

Simultaneous sampling with
an EARLINET Raman lidar

Steerable Raman lidar
based on a Nd:YAG laser (6mJ - A=355nm)

/ 1 =
~ Steering tests in Torino:
Checking optical stability with red lasers
TN - TR -
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Vertical scan: signals are the sum of 25k laser shots.

ELASTIC CHANNEL

N, RAMAN CHANNEL

rFrrrTrT
|

rrrrrerr IIIIIIIII Tl

Distance r (km)

Distance r (km)



Vertical scan: signals are the sum of 5k laser shots.
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Extreme case: high peak in elastic channel, no contamination on Raman channel

18



Horizontal scan: signals are the sum of 100k laser shots.
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AMT data

Sum of 250 side scattering laser events compared to different simulated events.
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Installation

Construction, tests Data taking, analysis
1st year 2nd year 3rd year
we are here

We are working to stabilize the acquisition
Data analysis has just started
Analysis comparisons will start soon!
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In late 2015 the Raman lidar of ARCADE will be improved:
- new HV control

- new PMTs

- additional H,O Raman channel

Extensive tests of the upgraded system in L’Aquila

This lidar will be a reference for the Raman lidars deS|gned for CTA and will
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