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Observing the spectrum of a planetary atmosphere implies that
the stellar spectrum should be stable at least at the 10-100 ppm
level during the collection of the data;

For a single transit observation, the timescale of data collection is
of the order of 5-15 hours (full transit duration + baseline);

If N successive transit spectra are to be summed up, the data
collection timescale is NP, ~ tens of days;

The Sun can be used to study the phenomena that affect the
stellar background spectrum on those collection timescales.



Solar activity

* In the Sun we can study stellar activity in detail, thanks to the spatial and time resolution (down to
50-100 km and a fraction of a second, respectively);

* In the photosphere, the features associated with magnetic fields are sunspots, faculae, and the
network.




Variation of Solar Spectral Irradiances
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An example case: CO lines in the Sun

Wavenumber = 4296 cm™ corresponds to A =2327.7 nm
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Fig. 9. CO first overtone vibration-rotation band lines ob-
served in an umbra (solid) and in a plage (dashed). The
wavenumber scale has been used to facilitate comparison with

the data published by Ayres (1978)
Riedi et al (1995)



A rough sketch of the quiet Sun atmosphere
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Observing the Sun as a star

To fully exploit the exquisite precision of space-borne spectra acquired by ARIEL,
we need to correct for the effects of stellar activity on timescales from a few
hours to tens of days;

The Sun can be the best template to understand stellar activity;

We have a large body of spatially resolved optical and NIR data (cf. Penn 2014),
but very few observations of the Sun as a star;

Therefore, we devised a system to obtain spectra of the Sun as a star from the
optical to the NIR;

This lead to the development of LOCNES: LOw Cost NIR Extended Solar telescope.



The LOCNES Team
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Science cases

e Study the impact of solar acoustic oscillations, convection, and
magnetic activity on the measurements of the radial velocity of the
Sun as a star from the optical to the NIR;

 Study the variation of the optical and NIR spectra of the Sun as a star
due to its magnetic activity.




What Already Exists

North Hemisphere:
LCST @ TNG

South Hemisphere:
HELIOS @ ESO 3.6m
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The simultaneous acquisition of the HARPS-N optical spectrum and the GIANO-B NIR spectrum is made possible thanks
to the use of fibers feeding the two spectrographs with the light collected by LOCNES.



LOCNES Scheme
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LOCNES: The Telescope




The telescope main components
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Quantum Efficiency (%)

The Guide Camera
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Figure 26. Quantum Efficiency - Monochrome Sensor



LOCNES: The Mount

Mount
Body Materials
System

Primary Payload
Secondary Payload

Mount Weight
Gear

Motor
Transmission
Resolution
Tracking
Tracking Rate

Hand controller

Slew Speed

GPS
Sensors

Levelindicator
DovetailSaddle

Counterweight

Battery

Battery Running Time
Battery Charger
Wireless Control
Firmware Upgrade
Computer Control

Tripod

AltAzimuth Mount
Die-cast Aluminum
GoToNova®
33lb
101b
131Ib (including CW shaft and battery)
Aluminum worm wheel/Brass worm gear
128X microstep stepper motor
Sychronous belt
0.1arc second
Automatic

celestial, solar, lunar and user defined

Go2Nova® 8407 with over 212,000 object database

1x,2x%,8%,16x, 64x,128x,256%,512x and MAX(~102/sec, 2400X)

32-channel GPS
Position and angular detection
Yes

6" Losmandy/Vixen dual saddle
Optional secondary Vixen saddle

101b
Built-in rechargeable Li-ion battery (11.1V, 4.4AH)

10 hour at20°C
100-240V AC input /12.6V DC2000mAoutput (Included)
Yes, full control via built-in WIFI adapter
Yes, via serial port
Yes. PC via ASCOM and Mac/Tablet/SmartPhone via WIFI

2" stainless steel tripod

Two year limited warranty for mount

Warranty 90 day limited for battery




LOCNES: The Dome...a transparentone?




LOCNES: The Dome




?

ill be mounted

Where LOCNES w

=




Schedule
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Conclusions

LOCNES in conjuction with HARPS-N and GIANO-B will allow us to characterize the
variability of the solar spectrum from the visible (400-800 nm, R = 115 000) to the NIR

(950-2400 nm, R = 50 000) observing the Sun as a star;

A variety of time scales will be accessible from less than 1 minute to years (cf. LCST in
operation since 2015);

The Sun will be observed starting from the current activity minimum to the maximum of
the next 11-yr cycle and hopefully beyond,;

We expect to contribute to ARIEL by a better understanding of the impact of stellar
activity on optical and NIR disc-integrated spectra.
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