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1. FD relative optical calibration systems (w/ Catania)

2. APF (aerosol phase function) light sources
3. New central laser facility (w/ Utah)
4. Other collaborative projects (P. Sommers’ talk)

() Roving laser/LIDAR(s) and FD absolute calibration
(b) Fixed LIDARs (near each FD) site
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4. Relative optical calibration
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Schematic of Auger fluorescence telescopes showing
relative calibration diffusers.

(® The relative optical calibration system was
used to monitor time variations in the tele-
scope calibration between absolute calibra-
‘tioms. |

o This was done with three xenon flash lamp light sources
coupled to optical fibers to distribute light signals to
three different destinations (denoted A, B and C) on
each telescope.
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4. Relative optical calibration (con’t)

Photograph of one of the three optical ¢

sources at each fluorese

e Fach calibration light source included a xenon flash
lamp at the focus of a f/1.5 lens, quartz beam split-
ter (to a monitoring fiber), filter wheel and /2.4 lens
focusing onto a 1:7 optical fiber splitter.

e (Quartz optics were used through-out.

e The optical calibration light sources mount on a 18” x
30" optical bread-board which are in-turn supported on
simple wall-mounted shelves.
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4. Relative optical calibration (con't)
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Typical light pulses from the “A”-source.

Each time bin is 100nsec. The arrows show different integration times

used to monitor the observed signal.

e The A-source included a Johnson-U filter that approx-
imated the wavelength acceptance of the fluorescence
telescopes and a filter wheel with 5 different neutral
density filters that provided a dynamic range of ~ 100.
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4. Relative optical calibration (con’t)
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Optical calibration sources’ intensity during last year.

The plot shows the light pulse intensities (average + RMS ) versus
sequential day since January 1, 2001. The intensities are normalized

to the average intensity for the entire time period.

@®@The xenon light pulses were very stable with an
RMS/average-pulse-intensity of ~ 0.5% for typlca,l 50-
pulse calibrations.

®Over many months of operation the xenon
calibration pulses varied by ~ 1%.
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4. Relative optical calibration (con’t)
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Time history of the normalized A-source calibration signals.
All 440 pixels (PMTs) of telescope-5 are shown.
The vertical axis records each pixel’s observed signal normalized by the
average of that pixel’s signal during the 5-month period. The horizontal
axis is the sequential calibration run number.

e The vertical smear for each calibration run shows that the .giaiﬁs
of individual pixels changed in time in comparison to the average
(coherent) pixel trends.

e The vertical motion of the centroid of each smear shows that there
were some coherent, time variations of the pixel gains. |

(®The relative pixel to pixel Variationé with time, and

the coherent variations with time, were typically < 5%.
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