


Brief introduction

A X-ray Thermal Diffuse Scattering {)

A X-ray thermal diffuse scattering (TD$an be used to measureingle-crystd elastic properties of any crystalline materials
(includeopaque material$ using regular diffraction setups. IncorporatioBAEin TDS experiment is possible

A Newanisotropic elasticity measurement methdar highpressure mineral physics field.

A UniversaMembrane cagor most DACs

A convert screwriven DAC into membraweivenDACS remote pressure control

A Universal cap that coufd different DACswithout losing DAC opening

AStandar d 0cheatafpr®@AQ esi st i ve
A Cheap, reusablgstandard heaters (~$10/pc comparing with >$200/pc)

A WebsiteModification
A TABmeetingppts Notes

A Tools including instructions for downloads
A Techniques and Facilitiesnto to all COMPRES facilities at APS; Updates to technical development

A Facilities

A P» commissioning, membrane tubing system in 13BMC
A Sector 34, addin viewing and optical system for higiessure experiments

A

A" IEDAKickoff workshop




Time Line;

B> o coverech -
m/ AmbienfrDSmeasurement: sample suitable for DAC, Si (15um t
m/ 1st test OrW-A1203 heaters Wit major revision: Tools
D e i st SENGS T s o S
1st python code for getting Si singlgystal elasticity tensor fronss based on BVK mod
1st python code for getting singbeystal elasticity tensor froniS crystals (any symmetry)
il o et 54D i o et 190 > ke b e S
R e s o s
m - IEDA Alliance Kickoff workshop

AGU meeting presentsSresults Membrane@afinished and tested with DAC for thétime

received the 1st set of modified-A 1203 hecters

Webeite revision: Facilities

1sth=cier user: U of Arizona




X-ray thermal diffuse scattering (TDS)

X-ray thermal diffuse scattering ( ) is caused byattice thermal vibrationgphonons

Shapeof the TDS signal tells how anisotropic the sound velocitee:
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Example of single crystabi ambient condition
Project
2014.11 2014.12 M 2015.5
tl mellne 1 join 13BMC PX? S first high pressure TDS first python inversion  First universal python inversion code
! COMPTECH commissioning, measurement on Si, test  code for getting Si for getting single-crystal elasticity

first TDS test on flight-path setup for TDS  single-crystal tensor with any crystalline material
ambient Si measurement @ 13BMC  elasticity tensor with any symmetry

M 2015 2015 2015(8) 20159 M
e Testing new inversion me

first beam time at 34ID,first  first beam time at 13IDC, high-pressure TDS
measurement on algorism for TDS data

foresterite using ener f i iy by e
g gy oresterite 40GPa @13BMC

scan, Mar CCD setup

high-pressure TDS on high-pressure TDS on

Major effect during 2015.12016.1:
New Data extraction cod&41DE (python code) and 13IDC, BMC (IDL program within AT|R

New inversion algorismmtensity scaling factor fitting within each individual image




X-ray thermal diffuse scattering (TDS)

: y Incidant .,

A Current Status B
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Constructive interfarence

A Sample testing: i~ whea

nA =2dsin 0
A Ambient condition:Si (100) (111)and forsterite (111) Bragg's Law

A High-pressureSi (100)(~ 6GPg; forsterite (111) (~40GPa) 341D | 13IDC and BM

(

A Experimental Setup:

A Angular scanapproach + Pilatus100K:13BME3IDC (beam size 30pm)

A Energy scarto find Brag peaks, then monochromatic beam for TDS measuremdatCCD 341D
A Software development:

A TDS calculation : micrBV modelfor Si and Macresingle crystalelasticity modelfor all crystals

A Datainversion: new optimized inversion code witlbetter efficiencyfor lower symmetry materials

A Data extraction: graphical output from ATREX for Angular scan data (with Przemek)

data output fromlgorLaueGot python for energyscandata (with Ruqging)




Dataextraction: graphical output from ATREX for Angular scan data (with Przemek

1. Crystal orientation: 2 peaks (partially solved by using >8 peadks)t SPEC has limitation: no symmetry constrai

2. Detector XY to HKL conversion: originally assupaignormialit H(x,y) K&,y) , L&,y)

Close

s | Zoom | Task List | Help |
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1. Utilizing the obtained 11 peaks and angles to get
Lattice parameters with constrained symmetry (SPEC d
not do thato it treats everything as triclinic)

2. UB matrix can be read into the ATREX softwarkekior
calculation of each pixel.

3. Detector calibration can be made according to the m
scan result.
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