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Closeby Habitable Exoplanet Survey (CHES)
Kutan

https://www.space.com/china-habitable-exoplanet-mission

[ToncK 3K30MnnaHeT 3eMHOro TMna B 30He 0OUTaHUSA He panblue 10 nNK oKoso 3Be3n,
F, G, Kno BO3MYLEHUAM KOoOpANHaT. aCTPOMETPUA C TOYHHOCTbHO MUKPOCEKYHAO, AYIN.
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Figure 4. Hematite concretions the size of "pebbles” "marbles" and "golf balls” (the largest five cm) from
Utah's national parks. Reproduced with permission, courtesy of Fantasia Mining and Ashley Rouech.
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Life on Mars Discovered by NASA’s 1976 Viking Landers:
Lichens, Algae, Moss, Microbial Mats, Vesicular Trace Fossils in

Utopia Planitia and Chryse Planitia
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L.2Astrobiology Research Center, California, USA

ICenter for Astrophysics, Harvard-Smithsonian, Cambridge, MA, USA

ABSTRACT

Vesicular rocks and thick clumps of green-colored matter photographed in Utopia Planitia and Chryse
Planitia by NASA’s Viking landers were subject to morphological and computerized quantitative pattern
analysis. These vesicular rocks are not homogenous and include those similar to vesicular basalts, marine
trace fossils, and “tafoni” which on Earth are fashioned via the interactional influences of moisture,
powerful winds, the leaching of salts and lichen-chemical weathering. Upon magnification the green-
colored vesicular substances closely resemble “vegetative matter” similar to green algae, lichens, mosses
and vesicular mats. The green colors (based on false colors derived from spectra) may be indicative of
chlorophyll and the capacity to produce oxygen via photosynthesis. These observations, when coupled
with the continual replenishment of atmospheric oxygen and evidence of surface frost, subsurface water-
ice, and past cycles of flooding and ponding of water, are supported by the positive results from the
Viking Labeled Release and Gas Exchange experiments and should be viewed as confirming that
beginning in 1976 the USA and NASA’s Viking Landers 1 and 2 detected, photographed and discovered
life and evidence of past life on Mars.



'ijz__un: 4: Chryse Planitia, Mars. Photographed by Viking 1.

Figure 35: Utopia Planitia, ¥ 1]-:1|1 2. Vesicular gmrn]un:d matter and vesicular sediments.




Figure 21: Utopia Planitia Viking 2. Approximate colors based on derived spectra.




Figures 43. (Left) Mars, Sol 740, vesicular basalt photographed in Gusev Crater. (Right) Earth, Vesicular basalt, photographed
by A. B. Joyce.

Figures 49. Earth, Pacific Ocean, Santa Crue, CAL Mollusk trace fossils with bivalves within vesicles. Photos, B Joseph.
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ABSTRACT

As a major approach to looking for life beyond the Earth, the search for extraterrestrial intelligence
(SETI) is committed to searching for technosignatures such as engineered radio signals that are in-
dicative of technologically capable life. In this paper, we report a targeted SETI campaign employing
an observation strategy named multi-beam coincidence matching (MBCM) at the Five-hundred-meter
Aperture Spherical radio Telescope (FAST) towards 33 known exoplanet systems, searching for ETI
narrow-band drifting signals across 1.05—1.45 GHz in two orthogonal linear polarization directions sep-
arately. A signal at 1140.604 MHz detected from the observation towards Kepler-438 originally piqued
our interest because its features are roughly consistent with assumed ETI technosignatures. However,
evidences such as its polarization characteristics are able to eliminae the possibility of an extrater-
restrial origin. Our observations achieve an unprecedented sensitivity since the minimum equivalent
isotropic radiated power (EIRP) we are able to detect reaches 1.48 x 107 W.

19-beam receiver, 20 min/candidate
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Figure 3. Schematics of the MBCM strategy. (a) In MBCM targeted searches, an ETI signal detected by Beam 1 cannot
appear in the 6 outermost beams, otherwise it is RFL. (b) An example of permitted signals in MBCM blind searches. (¢) An
example of forbidden signals in MBCM blind searches. Beams 5, 6 and 17 are arranged in a line, thus an extraterrestrial signal
cannot cover them simultaneously.

3. DATA ANALYSIS

We record our data using the spectral line backend with the L-band 19-beam receiver across 1.0 — 1.5 GHz. The
frequency resolution of the spectra is ~7.5 Hz and the integration time of each spectrum is 10 seconds. Each FITS file
contains four polarization channels of two spectra recorded by one beam, and the total volume of our data is 66.5 TB
(including calibration observations). The FITS files of one beam observing one target are concatenated and converted
into two Filterbank files (XX and YY), a data format accessible to the Blimpy Python package (Price et al. 2019).



Panoramic SETI: Program Update and High-Energy
Astrophysics Applications
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Figure 2. Pictured here are two PANOSETI 0.5-m telescopes with one of the 12-m VERITAS telescopes (T4) in the
background. Joint observations were performed in November 2021.



PANO-SETI

. Broadband (320-1700nm, UVA/Visible/NIR).
All observable sky, all time. Hmn:nmn:.oum &mﬂ)

Field-of-view coverage

IAC2017, Adelaide, Sept, 26" 2017, PANOSETI

2. PANOSETI: PROGRAM UPDATE

The PANOSETI experiment aims to observe 2,350 square degrees instantaneously by making use of multiple

large field-of-view telescopes. PANOSETI is currently in its final design phase, and at final production two
dedicated observatories will house 24 telescopes per site. Each part of the sky is observed simultaneously from
two locations for direct detection and confirmation of optical transients.

V2350 = 48°
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