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Lu- ggi‘l_’ﬁ’{gité Transport in the Earth mantle

Heat transport in the Earth’s
mantle

- Conduction in upper and lower
boundary layer (lithosphere
and D")

~  Solid-state convection
Velocities: cm/yr

Process: solid state deformation
- Dislocation glide
- Dislocation climb
- Diffusion
- Grain boundary sliding
- Etc

ChangesinPand T

Illustration N. Coltice, Univ. Nice Phase transformations
S. Merkel, SEES-ISRD 2025 Joint Meeting
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Solid-state deformation

{110}

8 2%
L. IA
Gomez-Rivas et al. - SGC10 < 100 “.110

S. Merkel, SEES-ISRD 2025 Joint Meeting Video at: https://www.youtube.com/watch?v=mfqprkOH6fE

Sample ELLE simulation: halite
during shearing

Colors & grain orientations

Grain shapes and orientations
change with deformation —
changes in “microstructures”

Impact on
- Microstructures
- Mechanical properties

- Wave propagation features
(i.e. observations with
seismology)



https://www.youtube.com/watch?v=mfqprkOH6fE

Lu- ggi‘l_’i?{:ité Phase transformations

Olivine
a- phase B-phase

Wadsleyite

S. Merkel, SEES-ISRD 2025 Joint Meeting



&- ggi‘l_’ﬁ’{gité Phase transformation microstructures

Coherent

Coherent

Olivine
a- phase

~ 13 GPa @

Coherent transformation Incoherent
(200)01 // (042)wd, transformation
(060)ol // (0 4 4)wd

[OOl]oI // [1 0 O]Wd

Wadsleyite
B-phase
S. Merkel, SEES-ISRD 2025 Joint Meeting

Smyth et al, PEPI, 2012



Lll- ggil‘_’ﬁ’{gité Follow grain rotations under pressure?

Goal
- Use
. A diamond anvil cell Diffracted
. Synchrotron x-ray diffraction Xray: beams
- Increase pressure (at Earth’s mantle |
temperature)

. Requires laser heating

(G
- Follow grain rotations ) Q)
. Incoming . b s
between pressure increases x-ray beam SIS
_ Al in-situ, without Z
opening the DAC....

Solution: multigrain XRD
(3D-XRD, HEDM, etc)

S. Merkel, SEES-ISRD 2025 Joint Meeting
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Diamond anvil cell

Diamond anvil cells @ Univ Lille
S. Merkel, SEES-ISRD 2025 Joint Meeting

Synchrotron
X-rays

/ Infrared
laser

Diamond

Sample s

Infrared
laser
X-ray
Diffraction




(L Sjniversite Experimental layout

de Lille

X-ray diffraction + laser heating + diamond anvil cell
P02.2, PETRA III, Hambourg

S. Merkel, SEES-ISRD 2025 Joint Meeting High quality equivalent beamline at GSECARS, APS




(L Sniversite Specifics of LH-DAC experiments

Synchrotron

X-rays Sample is small
- ~20 to 50 ym diameter
Infrared - ~10 pm thickness
= ~ Grain sizes: ~ 1 ym or less

Laser heating

- Shape of the laser — typically
gaussian

- Homogeneous temperatures over
~5 um diameters

X-ray
e - Beam focused to less than 5 ym
X-ray laser - Available 26 range: up to ~25°

Diffraction

S. Merkel, SEES-ISRD 2025 Joint Meeting



Lll- ggil‘_’ﬁ’{gité Follow grain rotations under pressure?

Goal
- Use
. A diamond anvil cell Diffracted
. Synchrotron x-ray diffraction Xray: beams
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- Follow grain rotations ) Q)
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&l— ggi‘l_’ﬁ’{gité Follow grain rotations under pressure?

Goal
- Use
« A diamond anvil cell
« Synchrotron x-ray diffraction

- Increase pressure (at Earth’s mantle
temperature)

« Requires laser heating
- Follow grain rotations

: w-rotation
between pressure IncCreases C:

- All in-situ, without
opening the DAC....

2D
detector

=4

L->»X

1
e ——
1

r -— .

Incoming A an »
x-ray beam _ :‘5"““‘ ------------------------- w >
_________ e 3 Diffracted /
X-ray beam

S. Merkel, SEES-ISRD 2025 Joint Meeting
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X-ray diffraction: single crystal

Polyxsim simulations for post-perovskite
(orthorhombic Cmcm space group)
Random crystal orientation

Ideal peak positions

S. Merkel, SEES-ISRD 2025 Joint Meeting

de Lille
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L'l- ggi‘l_’ﬁ{:ité X-ray diffraction stackings

100 pPv grain - w in [-28°;+28°] - 12300 peaks
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1 O . o H O . (o]
w in [-28°;+28°] w in [-28°;+28°]
1 grain 2 grains
125 peaks in 26 229 peaks in 26
range range

w in [-28°;+28°]
100 grains
12300 peaks in 26
range

Polyxsim simulations for post-perovskite (orthorhombic Cmcm space group)

S. Merkel, SEES-ISRD 2025 Joint Meeting
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Multigrain X-ray diffraction in the DAC

+ -6.0t0-55A
+ -551t0-5.0A
= -50t0-45A
= 4510-40A
+ -40t0-3.5A
O -3.51t0-3.0A

S. Merkel, SEES-ISRD 2025 Joint Meeting

DAC sitting on w rotation stage

Collect data every 6w step (0.5°) over Aw range

(-28° to +28°)

Extract diffraction spot database with 26, n, w,

intensity for each

Incoming Racn
x-ray beam PRNEID

e
e
-
- -

2D
detector

Diffracted
x-ray beam




(L Sniversite Indexing procedure

de Lille
Typical numbers Results
- ~10% spots per P/T point Average sample
- Random walk through orientation space - Fine matrix vs. grains volume ratio
to identify grains with convergence _  Phase proportions
criteria

- Average cell parameters
-~ 10° iterations

_ ~ 5.102to 1.103 indexed grains per P/T Grain scale, for each indexed grain

—  Orientation

point

- Cell parameters

- Relative volume
Nisr et al, J. Geoph Res. 2012
Nisr et al, High Pres. Res. 2014
Rosa et al, J. Appl. Cryst. 2015
Rosa et al, J. Geoph Res. 2016
Langrand et al, J. Appl. Cryst. 2017
Ilustration: Gay et al, EPSL, 2023
Wejdemanna and Poulsen, Ledoux et al, Am. Min. 2023
J. Appl. Cryst. 2016 Ledoux et al, G3, 2023

_ _ Gay et al, Geophys. Res. Lett., 2024
S. Merkel, SEES-ISRD 2025 Joint Meeting



660 km

750 km

R Application example :
Pyrolite microstructures
In the lower mantle

2000 km

3150 km Gay et al, EPSL, 2023
Gay et al, GRL, 2024
S. Merkel, SEES-ISRD 2025 Joint Meeting Magali et al, Nature Geoscience, in review



Lu_ Universitée Phase transformations and deformation in
de Lille

pyrolite

Volume (%)

20 40 60 80
2001 Olivine
4007 Wadsleyite Garnets
—~ 600- Ringwoodite
=
X 8004
=
8 1000+
O N{ Bridgmanite N\
2400- Fp -
=
2600- S
2891 Post-perovskite -

Cpx: clinopyroxene Fp: ferro-periclase
Opx: orthopyroxene Ca-Pv: calcium-perovskite

S. Merkel, SEES-ISRD 2025 Joint Meeting

Pyrolite = model composition for
the Earth’s mantle

- In the upper mantle: 60%
olivine, garnet, pyroxenes

- 600 km: 60% ringwoodite,
garnet

- 1000 km: 15% ferropericlase,
75% garnet, 10% davemaoite

Effect of phase transformations
on grain orientations?

Effect of deformation on grain
orientations?



Lll- ggi‘l_’ff{é’ité Experimental P/T path

- 4 experiments on pyrolitic

3000 —oe composition
Diffraction MGC
B ® Pyr01 &
2500 | o D . - Trying to follow geotherm
I Geother™ temperatures
<2000 = = S & 2 @ - Powder diffraction images
— ’ - .
o [ |e we i1t I . ® taken to monitor phase
-] i
g 1500 - 12 2| occurrence
@ ()
Q i & . . .
£ o0 L |5 S Deformation Experiments - Pressure increases and phase
|_ H(T) G) . .
L |22 transformations at high Pand T
S 0
Ll el oo . . ____ll - Multigrain to characterize
[ sample microstructures
| | ] ] L | L | ] .
% 20 40 60 30 100 120 collected after quenc;hlng as
Pressure (GPa) close to transformation

conditions as possible
S. Merkel, SEES-ISRD 2025 Joint Meeting



(L Sniversite Sample preparation

Process
1) Pyrolitic composition sintered in a piston-cylinder
2) Cut and polished to 20 pm diameter / 10 pm KCI Pressure 2l

Medium

thickness
3) Coated with 200 nm Pt
4) Loaded in DAC with KCI pressure medium
5) Laser heating + XRD Platinum

Flake

Starting
material
EBSD E
phase [

IR laser

10 ym

A

> 20 pm

PR
o o : - < B
W Garnet

ivi Diopside i
100 um M Olivine p I Enstatite

S. Merkel, SEES-ISRD 2025 Joint Meeting



Lll- ggi?_’ﬁ{gité Sample data

Raw diffraction image

- Powder from pressure medium (KCl), spots from sample grains, diamond
spots

- Median background filter
- Diamond spot easy to detect and mask (large intensity)
- High pass intensity filter - sample diffraction spots

S. Merkel, SEES-ISRD 2025 Joint Meeting



Lu_ Université Phase identification - Step 1
de Lille Peaks extraction

Pyrolite + KCI, 34 GPa

Potential phases:
- Bridgmanite (Mg,Fe)SiOs
- Ferropericlase (Mg,Fe)O
- Davemaoite CaSiOs3
- Left-over garnets

24000 extracted peaks, with known
mean 20, n, w, intensity for each

S. Merkel, SEES-ISRD 2025 Joint Meeting



Lu_ Université Phase identification — Step 2

de Lille Peak histogram vs. 1/d (or 20)
400 -
+ 300 |-
100 |-
0 ] ] | | ] ] ]
0.3 0.4 0.5 0.6 0.7 0.8 0.9
1/d (A1

S. Merkel, SEES-ISRD 2025 Joint Meeting



Phase identification — Step 3

lu_ Université
de Lille Le Bail analysis
1200 Unindexed ,
- B Bridgmanite (Bm) =8
| = Davemaoite (Dm) r
1000 -, 1100 o
800 |- <
o
S T 2
a =
O 600} § s EE- ge | E &
e R D = D N TS g § 7
: o : a I N " 5% Nge. S ER
Phase identification wol & e Ef5 5 C N ":“?5
- | g B sl Y EE |28 NE
Unit-cell parameters for | 3 ol ke = 22|75 .
each - d 532 7° | a2FE L
200 s 2l fI°Le )L 3 '
Cut-out : = gR \
- 20 regions with Kcl l :I ” =
~ Regions with large 26 (too Y T E—-y 26 07 g
much overlap) 1/d (A1)

S. Merkel, SEES-ISRD 2025 Joint Meeting



(L Sniversite Sample indexing result

Grain 42

40 ; ; { ® Measured O Predicted}
i 30+
2000 wr] ® Measured O Predicted}, 7y ® 8l & 8
-y 8 20} L w |
) .
= .
O 10} )] M i- el
) *' » Jf
E al L] e ®
1500 | . -
, = SR, S [ |
~—~~ /- peak (0,1,1) 8\ -10 .
(0)) Wi m’ttheta =(42,42,00) () Beak 01,1
— 4 eta = (160.2, 160.1, 0.1) \ ttheta = (4.2, 4.2, 0.0)
() omega = (-24.4, 24.1, -0.2) ! sm-asoamgrlop
» b | {pred., meas., diff‘,), ] L O [(pred, meas. diff) &
'S 1000f |l U7 TR THN y "
(@l il L i 30
N’ /‘.'1 Ji
> 4 5 10 15 20 25
2theta (degrees)
500 -
Sample bridgmanite grain
inside a polycrystal

500 1000 1500 2000

Peaks:
« Squares: predicted
. Circles: measured

X (pixels)

S. Merkel, SEES-ISRD 2025 Joint Meeting



L'l- Universite Indexing, Pyrolite + KCI, 34 GPa

de Lille
Un-assigned
Davemaoite
. . Ferropericlase
GrainSpotter Indexing . Bridgmanite

Peaks

- 14000 un-assigned (overlap with
KCI, or out of 20 range)

- ~2000 ferro-periclase peaks
- ~400 davemaoite peaks
- ~7600 bridmanite peaks

Indexed grains
- Brigmanite: 241
- Davemaoite: 36
- Ferropericlase: 144

S. Merkel, SEES-ISRD 2025 Joint Meeting



de Lille

&_ Université

Indexing, Pyrolite + KCI, 34 GPa

GrainSpotter Indexing o
Indexed grains
- Brigmanite: 241
- Davemaoite: 36

- Ferropericlase: 144

[111]

P A\

‘{_,, ~_ Grains: Grains: / \ Grains:

g v o :'.' _'... t..-'.','-\‘:\.\ 2 41 3 6 // . .‘n\ '

e ) .-'"}:::}\ / . \ 144

o® ’."'.-..'-...'.;. // :_IHH_

‘.-.;-._--...--.:“- _“..\

. .‘2-...:.'-.. - o ‘é\ / . o .I', <
SEASIUCR I / ' s

S ’ ”\\ / 3 (o " e
RICHPTR R 001 101 001]
[001] [100] [001] [101] [001] [101]

Bridgmanite Davemaoite Ferropericlase

grain orientations grain orientations

grain orientations
S. Merkel, SEES-ISRD 2025 Joint Meeting
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660 km discontinuity

Lower transition zone

60% ringwooditer “SOME
(Mg, Fe)2SiO4

/ .
N

o s )
7%
i

b |

Lower mantle

80%
bridgmanite
(Mg,Fe)SiOs

T 660 km i
' 24 GPa 15% # o #
1900 K ferropericlase i o
(Mg,Fe)O "
. 2 5%
40% garnet c davemaoite

(Mg, Fe,Al,Ca)s(Al,Fe)2(SiO4)3

S. Merkel, SEES-ISRD 2025 Joint Meeting

, CaSiOs




&l— ggi‘l_’ff{é’ité 660 km discontinuity experiment

(Mg,Fe,Al,Ca);(Al,Fe),

(Si0,): (Mg,Fe),SiO,
Garnet Ringwoodite
[111] [111]
2500 Grains: ' Grains: "
95 232
2000 o® ®e Pyroz g ‘
Geotherm - - * & ® . ) "
g R * é fooi] 1617 [0';1'] T [101]
o 1500 - ® Quench
% i [111)] [111]
g DiFI)’(f)r‘g(C:iteign MGC Grains: Grains:
qE,1000 — ® Pyr02 O 22 89
a i * Pyro5 ¢ Pyr05
4 Pyr07
500 Heat
F -~ -0 -------=---- o -=--- 5= [001] [101] [oo:']:” - [101‘]
= e
Pressure (GPa) Gralnls?.’ Gram;l.
Pyr07
Gay et al, EPSL, 2023 {001] [101] '[0'0'13. [101]I

S. Merkel, SEES-ISRD 2025 Joint Meeting



L'l- ggi‘l_’ﬁ{gité 660 km discontinuity experiment

(Mg, Fe,Al)SiO; CaSiO; (Mg,Fe)O
Bridgmanite Davemaoite Ferropericlase
[010] [111] [111]
7y T H . H .
2500 KANELN Grains: Grains:
AR 208 - 33 . 3.0
i RN AP Ce.
PS ° 4 W RTRAERE AR
2000 o ' [ g . ..
Geotherm g B @ - ° e 2.5
3, SR N .
o I « o *© LONE St i S :
¥ [ ® [001] [101] [001] [101]
o 1500 - ® Quench
=]
5 [111] [111]
{ i Powder MGC . . . 2.0
bt Diffraction Grains: Grains:
QE) 1000 ® Pyr02 O 54 ' *
= i e Py05 o AN
] Pyr07 [ R 1.5
500 Heat A u
F - Fl- - -9 -G -—-—-————-—- - — = oF----6- o]
[001] [100] [001] [101]
0 : l . l . ! . 1.0
20 25 30

Pressure (GPa) Grains: Grains: Grains
270 56 0.5
Gay et al, EPSL, 2023 \ : 0

[100] [001] [101]

S. Merkel, SEES-ISRD 2025 Joint Meeting



&l— ggi‘l_’iel’{:ité 660 km discontinuity experiment

(Mg FeANSiO, Casio,  (MgFe)O Systematic 001 transformation
° Pavemaoite P texture in bridgmanite

010] [111] [111]

Bl . . :
.-+ Grains: Grains: <%

. Grains: \
\ 33 S\ m3o

: 495

208

T S 011 / 111 transformation texture in
oo nooy oo : :\[101]‘ o1 .[1611‘ CaPV / davema0|te

010] [111] [111] 2.0
I . : \ . \ '
=, Grains: Grains: ~ |\ Grains:

YR 334 54 o 230 in

s Origin: nucleation / growth under
e | i compressive stress

(0017 “[100]  [001] [101] (001]

010 (111] [111]
Ao . . A . ‘
i Grains: Grains: % | Grains: |
st 270 182 ity 56 v\ 0.5

LaEe T L U
SRS wall A SR N J\J e e | 0
[001] [100] foO1] (toi] [001] T o

LY T Y
LR A T
Mo

S. Merkel, SEES-ISRD 2025 Joint Meeting Gay et al, EPSL, 2023



Lll- ggi‘l_’ﬁ{:ité Seismic anisotropy in subducting slab

Vs Anisotropy (kmy/s) Vp (km/s)

¢
(TDX

Compression

Max Vs Anisotropy (%): 0 \p Anisotropy (%): 0 Direction
AVs (km/s): 0 Mean Vp (km/s): 10.08
660 Km 22 GPa/1700 K
———————————————— Discontinuity 27 GPa/15900 K
AVs = 1.289 Vs Anisotropy (km/s) Vp (km/s)

Vsv > Vsh 0.09 10.84
660 km discontinuity il 0.08 10.838
0.07 10.836
0.06 10.834
0.05 10.832
0.04 10.830
0.03 10.828
0.02 10.826
AVs = 0 0.01 10.824
Max Vs Anisotropy (%): 1.28 ° Vp Anisotropy (%): 0.17
AVs (km/s): 0.08 Mean Vp (km/s): 10.83

S. Merkel, SEES-ISRD 2025 Joint Meeting Gay et al, EPSL, 2023



&l— ggi‘l_’ﬁ’{:ité Deep mantle deformation

Volume (%)
200 40 60 80

2001 oyl Cpx

400+

Wadsleyite Garnets

600+ Ringwoodite

800+
1000+

3

2400-

Depth (km)

Bridgmanite

7
V74
!

Fp
2600+

@ Bridgmanite Ferropericlase Davemaoite
' (Mg,Fe)SiOs (Mg,Fe)O CaSiOs

2891 Post-perovskite

Cpx: clinopyroxene  Fp: ferro-periclase
Opx: orthopyroxene Ca-Pv: calcium-perovskite

S. Merkel, SEES-ISRD 2025 Joint Meeting Gay et al, GRL 2024



L'l- ggi‘l_’ﬁ{:ité Deep mantle deformation

by VPSC Simulation Identification of 3 regimes
Low P Exp. High P Exp. H . H
[m_o]ow ” N i Transformation (001) Of g rain Orlentatlons
i 270 Grains s 165 Grains a o
: 30 GPa e 34 GPa .
. Transformation ; - Tl"a nSfO I‘matIOI'l
Texture

Scale in m.r.d.

microstructures, with

f’.:, L S R linear
CE L | (001) orthogonal to
= 442 Grains . *30% strain . maximum stress
Lot P p " P (100) Slip direction
2 Deformation
5;& 20 2.0
N - Deformation below

o

75, 122 Grains

e 122 Grains ~50 GPa, dominated by
slip on [001](100)

S, 207 Grains
© i, 55GPa

nr Deformation ‘ : 0.5 High P (010) Slip 0.5
€ - Deformation at P >~
VI oGmns | 50 GPa, dominated by

slip on (010), either
[100] or [001]

\

70% Strain

Increasing Pressure
S. Merkel, SEES-ISRD 2025 Joint Meeting Gay et al, GRL 2024
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Deep mantle deformation

Table 1. Relative CR5S and Slip System Activity in Bridgmanite Modeled Using VPSC

Slip system

(100)[010]
(100)[001]
(100) (011>
(010)[100]
(010)[001]
(010) ¢ 101 )
(001)[100]
(001)[010]
(001) ¢ 110

{111} (110

30

CRS5

Low P
Activity (%)

18.0
34.7
6.0
2.2
11.3
9.4
4.3
11.3
1.2

1.6

30

CRSS

High P

0.6

9.0

3.9

36.9

34

1.4

4.6

1.3

4.3

1.6

Activity (%)

S. Merkel, SEES-ISRD 2025 Joint Meeting

Above
>~ 50 GPa

Gay et al, GRL 2024



Lu- ggi‘l_’ﬁ’{gité Anisotropy in the Earth’s deep mantle

i i Vs Splitting (km/s) Vp (km/s)
Bridgmanite LPO VPSC Simulation ,0.30 11.40
Pyr07 Pyro1 | ’
Low P Exp. High P Exp. J 111.35 ¢
[010] Transformation (001) 0.25
i 270 Grains *-_ 165 Grains a po 11.30 z
" 30 GPa . 34GPa Transformation 0.20
TR Transformation . Texture R 11.25 ’
Texture .
’ le in m.r.d. 0.15 11.20
| R 60
20 30 Discontinuity 0.10 11.15
442 Grains 300 strain 11.10 T
34 GPa 25 . 2
o p b Low P (100) Slip = gr0s 11.05 Compression
Deformation \ 660 km Max AVs (%):2.05 3 Vp Anisotropy (%): 0.41 Direction
Max AVs (km/s): 0.13 Mean Vp (km/s): 11.20
15 15 750 km
}2\24(?2;: ) . Vs Splitting (km/s) 0.30 Vp (km/s)
High P : 30% Strain | 111.30
Deformation ; 0.25
05 High P (010) Slip 05 — >
¢ Lawip 0.20 11.25 z
. oo 6ok ow Pressure .
220 Grains 2 Deformation
108 GPa 0.15 11.20 2
750 km
. 27 GPa 0.10
r i 70% Strain 1900 K 11.15
Increasing Pressure 0.05 Df_:g:";n
0 11.10
Max AVs (%): 1.99 Vp Anisotropy (%): 1.85
Max AVs (km/s): 0.13 Mean Vp (km/s): 11.20
Vs Splitting (km/s) Vp (km/s)
0.30
13.50
0.25 1345 o
High Pressure 0.20 13140 z
Deformation i 13.35
3150 km 0.15 13.30 X
2030 km 13.25
88 GPa 0.10 13.20 ¢
A260'K 13:15 Shear
0.05 13.10  Direction
0 13.05
Max AVs (%): 2.31 Vp Anisotropy (%): 3.58
Max AVs (km/s): 0.17 Mean Vp (km/s): 13.24

S. Merkel, SEES-ISRD 2025 Joint Meeting Gay et al, GRL 2024



U

ggit’ﬁ{jité Integration into mantle evolution model

Deformation modgl

0 bl
2, e
250 4 ) Initial random textures in the Initial transformation textures 08 3
84 surrounding mantle inside the slab a b
5001 o c 8
§, 750 R T R oot |
g 1ooo-":>;:.'v."; K § 2
JEueT e .
8 170 g é Penetrating slab
1500 "¢ e g R G s
1750 B Qs
rono e R AR R
0 1000 2000 3000 4000 5000 6000
Horizontal extent (km)
0.0 25 . T | Anisotropic discontinuity
Natural strain, Eg AﬂlSOtrO py J ST
0 = - N e - 5 v/
100) - Z)"
X 2
— 1.025
E 800 ‘1 o :
S Vg > Vsy S~ - v Ty Y Bdm (010)[100]
£ onn IR ] B, ¢ e ——— i
2 1200 o & region
[
a
2000 v v y ’
0 1000 2000 3000 4000 5000 6000

Horizontal extent (km)

Depth-dependent deformation in the Earth’s lower mantle reveals
anisotropic discontinuity at 1000 km

S. Merkel, SEES-ISRD 2025 Joint Meeting Magali et al, Nat. Geoscience, in review



L'l- ggi‘l_’ﬁ’{gité On Multigrain Crystallography in the DAC

Novel diffraction technique in high pressure science
- Study bulk samples using X-ray diffraction
- Map individual grain

In the diamond anvil cell
- Map grain orientations / rotations
- Phase transformation / deformation microstructures
- Several 100’s of grains, multiple phases
- Grain positions ?
« We never succeeded, grains and samples are
small
Imum - Strains ?

. I never succeeded, but others did (B. Chandler in
Berkeley)

. Need high resolution detector (i.e. data on
Perkin-Elmer not suitable)
- Requires further investigations
S. Merkel, SEES-ISRD 2025 Joint Meeting
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Details and manuals

IUCR commission on
Diffraction Microstructure
Imaging

- Established 2021

- Goals standards,

~ThelUCr ~NEWS ~PUBLICATIONS - PEOPLE

2p
o) COMMISSION ON DIFFRACTION MICROSTRUCTURE IMAGING

» RESOURCES

~EDUCATION  ~ OUTREACH

or > resources > commissions > diffraction

community, training, and

discussions
- Please get in touch!

TIMEleSS Multigrain Wiki

Trace: - start

Introduction

= About this wiki
= Literature

TIMEIleSS Multigrain Wiki

Log In

A

Recent Changes Media Manager Sitemap

Table of Contents

TIMEIeSS Multigrain Wiki
Content
Current users

Solivarg Welcome to the TIMEleSS Multigrain
= Fabian wiki. This page is part of the s ANR- T, ME,eSS
= Imagemath DFG TIMEIeSS Project, a joint ¢~
» Pealcaarch French-German research project N P
= ImageD11 R
between the s Université de Lille, the
= GrainSpotter 5 R
Pok . %/ Westfalische Wilhelms-Universitat,
= lyXSim
« FitAlIB Minster, and the Deutsche DFG
= xfab & GeoForschungsZentrum, Potsdam.
= TIMEIeSS tools You can check the s TIMEIeSS homepage for details on the project and its members.
= MTeX

S. Merkel, SEES-ISRD 2025 Joint Meeting

e imaging

COMMISSION ON DIFFRACTION MICROSTRUCTURE IMAGING

This new Commission on Diffraction Microstructure Imaging was established at the Prague General Assembly in August 2021

WHAT IS DIFFRACTION MICROSTRUCTURE IMAGING (DMI)?

Diffraction microstructure imaging (DMI) encompasses a variety of hard X-ray and neutron diffraction techniques for mapping the
microstructure of materials including engineering alloys, ceramics, and geological materials. More specifically, these techniques are
used to non-destructively characterize the 3-D spatial variation of the atomic lattice within crystalline materials. The 3-D state of the
crystal lattice often plays a decisive role in determining the mechanical, thermal, and electromagnetic properties of materials.

While the techniques are varied, a set of common characteristics unite these techniques. The first is that these techniques take

> Commission home page
Facilities

> Software

» Educational resources

> DMI workshops

> Forthcoming meetings

» Job Postings

> About the Commission

> DMI Messageboard

TIMEIeSS Multigrain Wiki

- Manual written by the Lille
and Munster team

- Dedicated instructions and
software tools for DAC

experiments

- Free and online, anytime!
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