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Recent COMPRES Workshop on “Nuclear Resonant Inelastic X-ray
Scattering and Data Analysis”

This workshop was held on November 2-5, 2018, at the Advanced Photon Source, Argonne National Lab. It was organized by
Wenli Bi, Ercan Alp, and Jay Bass. Guest speakers included John Tse (Saskatchewan), Wolfgang Sturhahn (Caltech), Jennifer
Jackson (Caltech), Anat Shahar (Geophysical Lab), Nicholas Dauphas (Chicago), Justin Hu (Chicago), and Jiyong Zhao (ANL).
This two-and-half-day workshop was held to promote the application of the state-of-the-art Nuclear Resonant Scattering (NRS)
techniques for characterizing the properties of materials under high P-T conditions of planetary interiors. The workshop was
designed to train current and potential scientific users in nuclear resonant inelastic x-ray scattering and data analysis using
PHOENIX and SciPhon. Nuclear Resonant Inelastic X-ray Scattering (NRIXS) provides information on vibrational and elastic
properties, such as the phonon density of states, sound velocities, and isotope fractionation. NRIXS technique has become a
powerful tool to understand the lattice and thermo-dynamics of Fe-bearing planetary materials in extreme pressure temperature
conditions.
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Making tissintite: Mimicking meteorites in the multi-anvil
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ABSTRACT

Tissantite is a shock-induced, Casrich mineral, isosiruciural o jdeiie, observed in several meieoriie
samples such as the martan ghergottite Tissint, It may fom within o “Goldilocks Zone,” indicating o
pentinl o provide strict constraints on peak pressure and lemperaiire conditions experienced during
imipact, Here we present the first lnbortory symhesis of tissimie, which was syithesized using a large
volume multisanvil apparatus ot conditions wanging from 6-85 GPaoand 10001330 °C. For these
experiments, we utilized o novel heating protocol in which we reached impact-relevant tempe
withim 1 & el in doing so approxi el the il inaj lsock melt, We hinve
established that heating for impast-rebevant timeseales is not sufficient o completely tansform erysial-
lirve lnbraclorite 1o tissintite st these pressures, Owr findings suggest that tissintive forms from amomphous
plogioclase during decompression e

Kaeywaords: Tissintite, high-pressure, high-temperature, shoek, malti-anvil 50 I_J m
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RESEARCH ARTICLE  High-Pressure/Temperature Behavior of the Alkali/Calcium
" Carbonate Shortite (Na;Ca3(C0y)s): Implications

for Carbon Sequestration in Earth’s

Transition Zone
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ABSIFSCY The behuvior of shotits (MayCa 00,0, has o ]

-y aacrion and Rlaman spectioscoy Lawer haating cabon
eteniion waith, and phas carbonate-rich syisems. Above 15 GPa,
3/ Arithon 1 the shortile 8 Sructurs oecers st 500 K. This phss Is novel as it involves a lirgs distosmon of the
carbonates, with am onset of 3 + | coordination and near.cimesization of carbonale geoupn. Above 13 Gfa.
shortite-§ amonphiari. Samphes biver haabed o petiunes between 11 and 30 GPs crptallios in 4 new
wArnscture, dnortie 8L Below 11 GPa, this phase appears 1o decompons ieeo 3 midure of thortite, rreseseite
(LAl | and araganite (CaCOy) in accond weth price phase equiibeia resits. The high-pressure
nehrbens 6 frp i isa aring R 4psbet wat s v 25 G, The |

shortiie 10 pressure i modulated by the sodum cations in the stnaciure; hence, the behavior of akalisich
carbinalins wishin kimberbic iyibemi ot depth is Mty dependint on the bandieg and kcal georetry of
alkal cations. Our resubts sthow bhat complen. derne high-presure sanicanes. ane generated in the shortite
wystien, s phane edquilinia of the prosaliths of carboratites and kimberiites a1 desp upper mantie and
tranuton zone pressaes will involve inbermediate alkad-cakium Carianate phases, inciuding the
high-pretiune phases of sharite, Monecwss, 5+ 1 coorcdhination of carbon i observed at b lower preiiures
than otier systems: this coordination coukd become importan in compbes carbonates snd possibly louids
# substantially shalower depths than previcinly anticipated.
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Machine Learning Directed Search for Ultraincompressible,
Superhard Materials
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Congratulations to Christine Beavers

Congratulations to Christine Beavers on her new position as Principal Beamline Scientist at
Diamond Light Source in Oxfordshire, UK. Christine was a COMPRES Beamline Scientist at the

ALS 12.2.2 from 2013-2018. We will miss you Christine, but we hope you can still attend the annual
meeting!

Farewell to Shannon Clark

Shannon Clark will be leaving COMPRES and UNM at the end of February to embark on a new
chapter in her life in Colorado. Shannon served as COMPRES Program Director since 2015 and
has been at UNM, working with Carl Agee and the Institute of Meteoritics, for over 15 years. We also
welcome to COMPRES Shannon’s new successor Gloria Statom (gstatom@unm.edu).

We are pleased to announce that the 2019 COMPRES Annual Meeting will be held on August 2-5, 2019 at the Big Sky Resort,
Montana, USA._http://compres.us/events/annual-meeting/2019/2019-compres-annual-meeting-general-information

Friday 8/2. Arrival day with 5 PM poster session + reception, followed by 7 PM dinner.
Saturday 8/3. Full day of meeting

Sunday 8/4. Full day of meeting

Monday 8/5. Morning meeting, noon departure.

More details on registration and program will be posted in early 2019. We anticipate offering one or more pre-meeting COMPRES
supported workshops to be held on Friday 8/2, with resort check-in on Thursday 8/1. We also plan to offer a pre-meeting all-day

field trip to Yellowstone National Park on Thursday 8/1, with resort check-in on Wednesday 7/31. Meeting Questions? Contact Beth
Ha: beth3ha@unm.edu. See you in Montana, August 2019!

Contact: Dr. Carl Agee
COMPRES President
agee@unm.edu
505-750-7172
www.compres.us

The National Science Foundation supports COMPRES
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