Elastic Lidars

Cloud DB comparisons

HW : new Standa Laser

R.Mussa,  AtmoSession Auger Italia Meeting 4 Feb 2025
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Comparison of OLD and NEW DB 2013-2018:

BEFORE GPS=1078480815 AFTER GPS=1078480815
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From OLD to NEW DB we see that NoData bin is now empty, and also the Cloudy from CloudCam is reduced, in
favor of : ClearSky, COV>25%, and ShowerBelowClouds



Updates of Flow Charts of Cloud Cut procedure
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Updates of Flow Charts of Cloud Cut procedure
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Cross check of lidar DB

Preliminary conclusions

= Current cloud cut behaves at 2 steps differently than expected, but this inhibits only the
identification of two types of ,,surviving” events

= Unfortunately, the period with overlapping lidar data (old and new analysis) coincides with
a transition phase of the very early cloud IR cameras to the newer type (2012-2013)

= Final plots for conclusion are being prepared, but only for the limited period of
overlapping lidar data

* From advanced energy comparisons no “surprises” are expected

23 November 2024



E(SD)/E(FD) from standard reconstruction

NEW DB
- 1.5:
% 1.4§H
2 —
2 13 E—
A =
CloudCut>0 RED :  “E[F
¥ 1.1 =T
CloudCut<=0 BLACK i3
O.B;—
D.Bz—'*
=
= : . . : . , : , , :
el o b poae b b o Toea bt wop o b b $op e ol ey B woo Blica 2 eope sl
] 200 400 600 BOD 1000 1200 1400 1600 1800 2000 2200
CloudCut>0 BLUE -
&
CloudCut<=0 BLACK  §
g

I SRS I (PN DT S [T SN [N VRPN S Y PR IS ST DU WUN| SNSRI U NS S GRS N NPT UN N ST S | |
200 400 600 BOOD 1000 1200 1400 1600 1800 2000 2200
day since 1/1/2013




energySDienergyFD
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Energy spreads: see features shown

also by F.Salamida, but step is
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Before GPS 1078480815, CloudCut>0: good conditions

old(red) vs new(blue) DB, dN/dlogE(FD) old(red) vs new(blue) DB, Xmax vs E
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Before GPS 1078480815, CloudCut>0: good conditions
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Approximately, ~5% more good data, homogeneous in Energy, and in Elong.Rate



Before GPS 1078480815, CloudCut<=0: bad conditions

old(red) vs new(blue) DB, dN/dlogE(FD)
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Before GPS 1078480815, CloudCut<=0: bad conditions

old(red) vs new(blue) DB, dN/dlogE(FD)
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AFTER GPS 1078480815 (until 2018), CloudCut>0: good conditions

old(red) vs new(blue) DB, dN/dlogE(FD) B old(red) vs new(blue) DB, Xmax vs E
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AFTER GPS 1078480815 (until 2018), CloudCut>0: good conditions

old(red) vs new(blue) DB, dN/dlogE(FD)
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Essentially , ~12% more data, homogeneous in Energy, and in Elong.Rate



AFTER GPS 1078480815 (until 2018), CloudCut<=0: bad conditions

old(red) vs new(blue) DB, dN/dlogE(FD)
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Lidar Analysis : summary and prospects

Comparison of NEW and OLD Cloud DB before march 2014, shows a ~6%
Increase in good available data

After march 2014 we have a ~12% increase in good data with biases on
Energy or Xmax.

Cloud DB (Juan) ready until 4/23; processing until 12/23 was completed a
week ago, but JP found a mistake and is reprocessing them. Will be ready
by end February. During March shift we’ll probably finish automatization.

Horizontal analysis 2024 in Torino: after VM upgrade, | have problems re-
compiling some library. Hope to restart soon.



Hardware news : Laser Standa

Universita degli Studi di Torino

UNIVERSITA Corso di Laurea in Fisica
DI TORINO Anno Accademico 2023/2024

Ottimizzazione di laser ultravioletto
per
applicazioni Lidar.

Relatori: di
Roberto Mussa; Helian Beltrami
Marco Aglietta. (#944950)
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® ottimizzazione del trigger esterno.
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® Time Jitter.

Lo scarto temporale tra
I" accensione del Q-switch
el effettivo lasing in spari
consecutivi.

f—— —

lus

Il Q-Switch verra utilizzato per
il Lidar al FD
(GPS time)

Il segnale del eil
della misurazione

* un elevato Time Jitter porterebbe ad

errori di sincronizzazione con FD e nel
calcolo delle distanze
(es. nuvole)

1 ns porta un errore di 15cm

errore in metri <15m



(® Misura divergenza del fascio.
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(@ Test inclinazione.

Potenza in funzione
dell’ inclinazione
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