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Atmospheric monitoring with LIDARs at the Pierre Auger Observatory by V. Rizi and A. Tonachini for the Pierre
Auger Collaboration, M. larlori and G. Visconti

Ground-truthing a satellite-based night-time cloud identification technique at the Pierre Auger Observatory by J.
Chirinos for the Pierre Auger Collaboration

Observation of Elves in Auger by R. Mussa for the Pierre Auger Collaboration and G. Ciaccio

A beginning investigation into the possible role of cosmic rays in the initiation of lightning discharges at the
Pierre Auger Observatory by W.C. Brown et al.
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Atelier ASTROPARTICULES et The group photo of the participants of the ASPERA days of the ATMON'08 conference

ATMOSPHERE in Prague:
ASTROPARTICLES and ATMOSPHERE
(AA) workshop
Paris, 26-28 May 2003

2008

ATMON'10: Madison, Wisconsin

Second Workshop on
Atmospheric Monitoring in Astroparticle Physics and Astronomy

0 AtmoHEAD: Atmospheric Monitoring for
High-Energy Astroparticle Detectors

A-l'mo H EA D 10-12 juin 2013 CEA Saclay
2013

Dates: from 13 September 2010 08:30 to 14 September 2010 18:00

Timezone: US/Central

Location:  UNIVERSITY OF wisconsin memoriac union 2010
800 Langdon Street 3
Madison. WI USA




Colorado School of Mines Astroparticle Group
Pierre Auger, JEM-EUSQO, ...

- |

|8 Water Cherenko'
| : Detector
: o

-
L3

AMT Detector k‘
1

- -~ T
A
b ) 1

\ W L

.’(",i J







Motivation for speed-dependent analysis

Application to CLF laser shots Shower Speed USing Stereo

Application to CR showers
Conclusions & perspectives Events

: » Use the cross product of the two different
SDPs to locate shower axis and shower
sho‘u\.:\er axis core

» Project pixel directions into the SDP

* Within the SDP find the geometry
Parameters Ry and y,, to use in timing fit
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Keri Kuhn (MSc), Eric Mayotte (MSc) & Fred Sarazin c . .
I_» Physics Department, Colorado School of Mines Auger collaboration anaIyS|S meetmg, June 2011



MultiEye timing fit for velocity (Laser Data)

Velocity Distribution Only Lasers All Cuts
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RMS = .0051 ¢
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photons/(mA2 time bin)

Laser — Air Shower Equivalence
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High Resolution Fly’s Eye
1999-2004
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Elastic Side-Scatter vs Raman LIDAR techniques Aerosol Optical Depth @ 4.5 KM
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L. Valore

ARCADE

LIDAR (elastic + Raman) and telescope for side-scattering measurements
(Atmospheric Monitoring Telescope). The laser source is common.

LIDAR will Tilt Toward The AMT

Turin + Naples

AMT Laser 355 nm Laser LIDAR

Telescope



AMT Atmospheric Monitoring Telescope

COLORADOSCHOOLOFMINES
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High Resolution Fly’s Eye
Optics - Mirrors
Spherical Mirrors

Glass slumped over a mold in an oven

Sputter deposit aluminum over front surface
Anodized

Radius of curvature ~480 cm
Each detector mirror has 4 segments
Made enough mirrors for 3 2pi sites.

Spot size ~“1cm modified by spherical abberation
Effective Spot size about degree equivalent






Figure 7. The AMT s camera has 1 degree pixels in
a 16x16 arrangement. It includes 128 PMT assemblies.
Only 2-3 vertical rows will be required to measure tracks
from vertical laser beam.

Figure 8. Detail of camera
backplane. Each D connectors pgus
carries differential signal pairs
for 8 channels.
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Figure 9. A PMT assembly including
base and preamp. The PMT is the same
model used in the Auger FDs.
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12. February 2010
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TEMPERATURE CONTROLLED UV LED (CSU J. Brack)
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A plot with a familiar features?
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S/Gigabyte

The Incredible Shrinking Cost of Hard Drive storage

from 1980 to present
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Chart: honesthypocrite.blogspot.com

Data: http://ns1758.ca/winch/winchest.hitml
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Outlook:

AMT disadvantages
too fast digitization — need a slower readout and deeper buffer
Importing instruments into Argentina is challenging
FOV may be a bit narrow



Outlook:

AMT disadvantages
too fast digitization — need a slower readout and deeper buffer
Importing instruments into Argentina is challenging
FOV may be a bit narrow

AMT advantages
It exists
very sensitive 3.5 m? optical collecting area
fast digitization (Currently 20 Mhz)
could look at different wavelengths
absolute photometric calibration

Interested in collaborative efforts



29



	The Colorado Atmospheric Monitoring Telescope as a detector for Elves?
	European Physics Journal  Focus Point Issue�“Interdisciplinary Science with Cosmic Rays”   �EPJ Plus Vol 127 No. 8 August 31st  2012�Guest Editors Antonio Bueno and Lawrence Wiencke
	Slide Number 3
	Colorado School of Mines Astroparticle Group�Pierre Auger, JEM-EUSO, …
	AMT: Atmospheric Monitoring Telescope
	Shower Speed Using Stereo Events
	Slide Number 7
	Laser – Air Shower Equivalence
	Slide Number 9
	Slide Number 10
	Slide Number 11
	ARCADE
	Slide Number 13
	High Resolution Fly’s Eye Optics - Mirrors
	Slide Number 15
	Slide Number 16
	An example shower:
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29

