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ABSTRACT
Recent 5%Fe results have that the estil i of supernovae in the last few

million years should be reduced from -100 pc to ~50 pc. Two events or series of events are
suggested, one about 2.7 million years to 1.7 million years ago, and another may at 6.5 to 8.7
million years ago. We ask what effects such supernovae are expected to have on the terrestrial
atmosphere and biota. Assuming that the Local Bubble was formed before the event being
considered, and that the supernova and the Earth were both inside a weak, disordered
magnetic field at that time, TeV-PeV cosmic rays at Earth will increase by a factor of a few

hundred. Tr ic ioni; will increase proporti y, and the overall muon radiation

load on terrestrial organisms will increase by a factor of ~150. All return to pre-burst levels
within 10kyr. In the case of an ordered magnetic field, effects depend strongly on the field
orientation. The upper bound in this case is with a largely coherent field aligned along the line
of sight to the supernova, in which case TeV-PeV cosmic ray flux increases are ~10*; in the
case of a transverse field they are below current levels. We suggest a substantial increase in
the extended effects of supernovae on Earth and in the “lethal distance” estimate; more work is
needed. This paper is an explicit followup to Thomas et al. (2016). We also here provide more

detail on the computational procedures used in both works.
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Phase Angle Dependent Ultraviolet to Far-Infrared (0.25-100 pm)
Reflectance Spectroscopy of Mukundpura (CM2) Meteorite: Potential
analogue of (162173) Ryugu and (101955) Bennu

Authors

indhu Varatharajan ()5, Alessandro Maturili, Bhala Sivaraman, Jorn Helbert (1), Matthias Grott (), J. K. Meka, S Vijayan, Anil Bhardwaj
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Abstract

Specialized spectral library measured under controlled planetary surface conditions is important to accurately derive the chemical
and physical properties from remote observations. It's a general practice to powder the planetary analogues during spectroscopy
studies as most surfaces are made up of fine-regolith materials. However, upon arrival at C-type asteroids Ryugu and Bennu,
Hayabusa2 and OSIRIS-REx revealed these surfaces filled with rocks and boulders. In this study, we built a phase angle dependent
ultraviolet (UV) to far-infrared (FIR) spectroscopy (0.2-100 &micro;m) of a rocky piece of Mukundpura meteorite having five surfaces
including fusion crust. Mukundpura meteorite is the freshest carbonaceous chondrite belonging to CM-chondrites in the entire
collection which fellin the desert village of India on June 6, 2017. The two sets of varying viewing geometries having incident and
reflectance angles includes ; a) asymmetric viewing geometry at 13&deg;-13&deg;, 13&deg;-20&deg;, 13&deg;-30&deg;,
13&deg;-40&deg;, and 13&deg;-50&deg;, and b) symmetric viewing geometry at 13&deg;-13&deg;, 20&deg;-20&deg;,
308&deg;-30&deg;, 40&deg;-40&deg;, and 50&deg;-50&deg;. This study found that overall spectral shape, reflectance values, and
band depth of diagnostic absorption features are affected by viewing geometry and surface roughness; however, the fundamental
band centers are not affected. The comparison of 2.72 &micro;m absorption band of fusion crust and fresh interiors of Mukundpura
with published Ryugu and Bennu spectra supports that Ryugu surface has experienced extensive heating in its geologic past
compared to Bennu. Overall study shows that fusion crust and internal surfaces of the Mukundpura meteorite is a potential
analogue of Ryugu and Bennu both spectrally and morphologically.

Will appear in Journal of Geophysical Research - Planets
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references(Mars water sediment year:2010-2019) year:2010-2019 database:physics property:refereed X n
€ Start New Search
etumed 1,083 results with 32,603 total citations

lllustration of the type of content now discoverable in the ADS. In this example
we are interested in Martian hydrology found by searching for recent papers
mentioning physical/geological processes related to water and sediment. We
use the following query

references (Mars water sediment year:2010-2019)
year:2010-2019 database:physics property:refereed

With this query we generate recent refereed literature in the physics database
cited by recent publications on the subject.
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Roger Wiens is a planetary scientist and Fellow at Los
Alamos National Laboratory. He is the project leader for both
the ChemCam instrument aboard the Mars Curiosity rover

) Wiens, R 4/ Bethany Ehimann is a planetary scientist at JPL ( evolution of
___ Mars, chemical weathering and hydrothermal alteration, and
Ehimann, B “42  the development of planetary science instrumentation)
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The ADS Team seeks advice on the following:

e Should we establish a relationship with publishers/societies (like the ACS) or
just rely on CrossRef? Establishing relationships needs strategic help.

e Should we start indexing additional e-print sources
o  bioRxiv?
o ESSOAr?



