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« CTC introduced in H.E.S.S. phase | to assess the transparency

of atmosphere

« calculated on per run basis as a mean over all active

telescopes

« hardware independent for H.E.S.S.-I, sensitive to atmospheric

conditions only



Cherenkov Transparency Coefficient ‘ Cta
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Atmospheric monitoring using CTC in H.E.S.S.



CTC for CTA ‘ Cta

« plan to use the CTC within Atmosphere calibration WP

« atmosphere monitoring using CTC:
— contemporaneous with the data taking

— performed in the same direction and FoV as the actual
observation

« consequently, CTC can be used for data correction

— first attempt made by Hahn et al. (2014) for H.E.S.S.
observations of Crab Nebula

— more detailed feasiblility study foreseen for CTA
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Problems applying the original scheme from H.E.S.S. to CTA:

« multiplicity factor M:

— corrects for different telescope rates in runs with various numbers of
active telescopes

— does not account for different patterns of telescope layout

— hard coded as one mean value taken over all possible layout
scenarios

* not a solution for CTA: >> 4 telescopes, different telescope types,
enormous number of possible subarray layouts

 different trigger thresholds between scheduled observations

— unrealistic look-up tables needed



Influence of telescope pattern ‘ Cta

Lessons learned from H.E.S.S. data:

(many thanks to people at MPIK and H.E.S.S. coll. for providing me with
data and advice)
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CTC for CTA: Used MC dataset
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CTC for CTA ‘ Cta

» so far limited statistics but
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Zenith angle correction ‘ Cta
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Data correction using CTC

cta
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Future plans

« zenith angle dependence

« geomagnetic field:
— azimuthal dependence
— explore CTC for Paranal

MC trigger rate [Hz]
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* mirror & hardware degradation e
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Future plans

— potpi—2pycos(B.p,) 4 pyocost(0.,)

« zenith angle dependence Lt — e
 geomagnetic field: s
— azimuthal dependence
— explore CTC for Paranal E—
+mirror & hardware degradation [N N
« need to check the performance %, MonteCarlo
for worse atmospheric conditions el
* none of this could be done so far

— all roads lead to Monte Carlo:
simulations of specific
observational conditions
would be very helpful




Further future plans

cta

monitoring devices planned for CTA

— especially important after hardware changes
— collaboration within the Atmo. Calibration WP

« example: H.E.S.S. vs MISR satellite

Cherenkov transparency coefficient

— cross-check with CTA data
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Further future plans Cta

 intent to periodically cross-calibrate CTC with other atmospheric
monitoring devices planned for CTA

— especially important after hardware changes

— collaboration within the Atmo. Calibration WP
« example: H.E.S.S. vs MISR satellite

— cross-check with CTA data

-
N
-
N

1.2

=
Q

o
o)

J. Hahn et al.,

Astropart. Phys. 54, 25,
2014

©
o

MISR (443 nm) MISR (555 nm) MISR (670 nm)

0.4 r=0.85 0.4 ¢ r=0.84 104 = r=0.81
m=0.75 m=1.01 m=1.31

Cherenkov transparency coefficient

0506 0.7 08 09 1.0 05 06 0.7 0.8 00 1.0 0.5 06 0.7 0.8 0.9 1.0
MISR atmospheric transparency



Summary ‘ Cta

« Feasibility study of the CTC for CTA started and ongoing
« available simulations for protons allow only limited progress

« new MC crucial for further feasibility study — but it is the only
“‘investment” needed for this method

 CTC atmospheric measurement is a mean seen over all
telescopes which should observe the same conditions

« Tomorrow: calculation of CTC improved in terms of geometrical
configuration of array, cross-calibration



