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Intro

Comparison to other white-beam LVP stations

A competitive edge
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Proposals: area of research

B Geoscience
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Overbooking factor at P61B

- . .
Materials science 20
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1.0

Since 2020,
~24 proposals 05
accepted for
beam time yearly 2020 2021 2022 2023 2024

Ideal place for high-energy (> 30 keV)
energy-dispersive x-ray diffraction (ED-XRD)

Farla et al. J. Sync. Rad. 2023
Page 3




Intro

P61B LVP

Beamline station layout and experiment types

The study of properties and structure of solid & liquid materials o |
under (ultra-)high pressure, temperature and stress incident:slits

WC anvils

gauge volume |

(sample)
to X-ray

microscope

P61B DESY Wiggler i
: hite &
Collimator Experimental hutch (EH2) ;ve;m Y
(20 cm Pb) Movabl
P6 1A HZG . Beam ShUtter A toer table diffracted X-rays
Optics hutch (OH2) oAl 4 (A = hc/E)

Beam Energy-dispersive XRD
ﬁ,_toocﬁ Pb) - HP-HT phase relations studies

. 5ml
10x Wiggler 5 rpon (4 mm) filter

array /diamond beam gacrificial | Im

position monitor ghsorber Adjustable slit system
(incident slits)

wuw o°L

Full beam size

Risetime
Ultrasonic Acoustic . ,,T— g Couns
velocity Emission |5 i (W
. < LE Threshold

measurements E3 detection

. . . Time

= Investigate seismic - Investigate origins S 22 mm High resolution imaging
structure of Earth
of earthquakes Farla et al. J. Sync. Rad. 2023
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P61B LVP
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The Aster 15 LVP, financed by BMBF grants 05K16WC2 & 05K13WC2

-
|

1193

——

Z1-Axis
+100mm

X1-Axis
+100mm

Y1-Axis
100mm [T

C1-Axis |~ .
+30°

Y2-Axis
+100mm

- .

1400

893

1200

Maximum load

15 MN - 5 MN/axis

Ram position control

1 um step - 100 mm

Oil pressure control

0.5 bar - 620 bar/ram

Anisotropic compr.

Axial symmetric, triaxial

9-axis stage

x,y1,y2,z (£ 100 mm), rotation: = 11.5

o

Combined weight

ca. 45 ton
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P61B LVP

Other investments

AC heating system, 3.3 kW (BGI) Glovebox (RAC/BMBF # 05K200LA)

DC heating system, 10 kW (in house)

H—
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High-pressure techniques

‘Kawai’ 6-8 mod® AR | 5 ™R ‘Cubic’i6-6imode
(octahedral PTM) 1. | - (cubTeTRPaIv)
...for routine & UHP experiments jam I ...for in situ_roekideformation studies

[ 4

ecovered aggembly
__ after compgession
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| HP/X-ray methods | |
X-ray techniques using white beam

WC anvils

ED-XRD and Absorption Contrast Imaging in the Large Volun

gauge volume 1717

(sample)
1. High spatial resolution (defines a gauge volume) nooae | _— fnxiﬁ
—> avoid high temperature & pressure gradients Ty——
- no diffracted X-rays from sample environment Véi?\?t':' T SOllimator-—= Q&{etector
eam = S )
2. Fast acquisition (can be < 10 s), large Q-range (12 A1) g o S
iffracted X-ray~ i
. — 1 9 A = h E gy,
Experimental procedure: n@ Sm = :"'llf“-'-'-"-'?”"'- |
measurable observable

Radiography image X-ray microscope

+ il Lt
5 iz Izt‘f?“ 4 edge 5.5MP
E N f 100 Hz (full res)
8 - e 1 kHZz (ROI)
= A/
—i

; - é Optique Peter
Two objectives

(5x, 10x)
Scintillators

- GGG:Eu (32 ph/keV)

- GaGG:Ce-HL (54 ph/keV)
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— | "Hpix-ray methoos | —

X-ray techniques using white beam

ED-XRD and Absorption Contrast Imaging in the Large Volun i B
(sample) ‘
1. High spatial resolution (defines a gauge volume) Sl . - fnxiﬁ
—> avoid high temperature & pressure gradients — e ‘\)ie,eg -
- no diffracted X-rays from sample environment wige e i COllimaror s Q&{etector
beam 1* M
2. Fast acquisition (can be < 10 s), large Q-range (12 A1) VN e
iffracted X-ray~ ‘ ,}

hc _
Experimental procedure: n@;smﬂ (A=hc/E:n|mm“

measurable observable

Radiography image ED-XRD 20 = 5.0298°
1 . 4.6 MN /770 W

spectra
}L (~8.2 GPa / ~1140 K)

o ® §
=8 § CsCl-Pt
At \e

1 mm (anvil gap)

L ]
MgO

Set incident slits
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Intensity
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Energy (keV)
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— |

X-ray data analysis

Ch2En . .
calib. Detector energy calibration

. 20 detector angle calibration

. File conversion to GSAS-II / csv
a GSAS data extraction tool

& _‘ ~— NXS c!:n(j::z & txt
. ;gmr:;. Frameviewer & exporter GB@@ XS frame P ‘
Eos v ] 1

EosCross fit PT EoS estimation

Cross

i Stress (lattice strain) calculator

vp % /

 Microstrain Qhk/

2 Ge-SSD

Aster-15

Aster-15 Log viewer and profile maker

. W Acoustic Emissions Detection tools
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X-ray data analysis

. . File conversion to GSAS-II / csv
. a GSAS data extraction tool

NXS to GSAS & TAT converter

JNAL: Load Ch-En calibration file eloaded.

cho (D2) ch1(D1)
1. Enter approximat (for GSAS)
Ch0: | 5.0000 ° Ch1: | 5.0000 ®

s and view R* val

NXS to GSAS & t

Converter

P61B
LVP

Quadratic

fit function
O Juadratic

4. Convert to GSAS and txt formats in

Cho (D2) Ch1(D1)

| prepared a guide for Le Bail full profile
refinement of ED-XRD data (on the website)
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ﬁ GSAS-Il project: BT925_Sample.gpx

File Data Calculaste Import Export | Operations | Help

- Notebook
- Controls
- Covariance
- Constraints
- Restraints
- Rigid bodies
= PWDR 1+BT925+5ample-roomPT+ 100 sec_00000_Ch1.gsas B~
Cornrnents
- Limits
- Background
Instrument Pararneters
- Sample Parameters
.. Peak List
Index Peak List
- Unit Cells List
- Reflection Lists
- PWDR 3+BT925+5ample-47bar+200 sec_00000_Ch1.gsas |
- PWDR 4+BT925+ Sample-47bar- 1mm_oscill+ 200 sec_000(
- PWDR 7+BT925+5ample-47bar-48W+150 sec_00000_Ch1,
- PWDR 9+BT925+5ample-47bar-118W+ 100 sec_00000_Ch*
- PWDR 10+BT925+5ample-47bar-118W-repeat+ 130 sec_0(
- PWDR 12+BT925+Sample-47bar-180W+ 150 sec_00000_Ck
- PWDR 14+BT925+Sample-47bar-236W+ 150 sec_00000_Ct
PWDR 16+BT925+Sample-47bar-285W+ 150 sec_00000_Ck
- PWDR 17+BT525+ S5ample-47bar-285W+ 150 sec_00000_Ck
- PWDR 18+BT925+5ample-47bar-285W+ 150 sec_00000_Ck
PWDR 20+BT925+Sample-47bar-309W+ 150 sec_00000_Ck
- PWDR 21+BT925+5ample-47bar- 309W+ 150 sec_00000_Ck
- PWDR 22+BT925+Sample-47bar- 309W- def+ 150 sec_0000D
PWDR 23+BT925+ Sample-47bar-309W-def+ 150 sec_0000
- PWDR 24+BT925+ Sample-47bar-309W-def+ 150 sec_0000
- PWDR 25+BT925+Sample-47bar-309W- def+ 150 sec_000D
- PWDR 26+BT925+5ample-47bar-309W-def+ 150 sec_0000
- PWDR 27+BT925+ Sample-47bar-309W- def+ 150 sec_0000
- PWDR 28+BT925+ Sample-47bar-309W-def+ 150 sec_0000
- PWDR 29+BT925+ 5ample-47bar-309W-def+ 150 sec_0000
- PWDR 30+BT925+5ample-47bar-309W-def+ 130 sec_0000
- PWDR 31+BT925+ Sample-47bar-309W-def+ 150 sec_0000
- PWDR 32+BT925+5ample-47bar-309W-enddef+150 sec 0
= Phaszes
- Phase-a

intensity

- Forsterite

Mouse RE drag/drop to reorder MB: Azimuth is used for p

* by relative intensity changes

Density of phases
Phase proportions*

Mame (default) Value
2-theta ( 4.995161): 4.996276 O °
XE (0.000000): 0
YE (0.000000): ]

Refine?

« Unit cell volume of phases

[=)- Project: EADESY Beamline\Inhouse beamtime'Farla-Lathe\raw\BT925y Histogram Type: PXE Bank: 1 H °

+ obs
50004 calc
—— bkg

4000 -

T

3000

2000 +

T EEEEmE -

v
=

_1000_ L} 1 1 1 1 [ [ I B I |

I  Forsterite
1 Phase-a

10 +

OAfo

40 50 60 70 80 90 100
E, keV

110
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X-ray data analysis

Eos

. EosCross fit PT EoS estimation

Cross

EosCross by R. Farla - powered by Burnman

Usage instructions Launch script

Welcome to Eos Select Material 1

om the dropdown
on the ‘open’

Select Material 2

port to td file.
import (e.g. from

a tion of temperature
d unit cell parameterivolume to
correlation maty

Materials 1 Materials 2
list; list;

Loading scripts takes a moment!

R.Farla v1.3 - Gitlab DESY
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Enter lattice parameters

a0

56402

aesd VIvVo

a

P(GPa) Pesd

vo v Vesd VIVo

Calculate..! Append

P(GPa) Pesd

el 600 B 10 [

Phase Diagram: Quartz-Coesite-Stishovite

SiO2 Phase Diagram

Jurnman &

EoS (* preferred)

Matsui2012* -

EoS (* preferred)

Angel2001 (C

5i02 Phase diagram

Temperature (K)

-== Bose and Ganguly (199

----- Ono et al. (2017)

I Quartz
Coesite
Stishovite

) 10.0 125 15.0

Pressure (GPa)

EosCross: Joint P & T estimation
(Farla J. Syn. Rad. 2023)
https://gitlab.desy.de/robert.farla/eoscross

®

BurnMan

A thermodynamic and geophysics
toolkit for the

Earth and planetary sciences

Simultaneous pressure and temperature determination by two EoS

~sure (GPa)

Phace Diagram

-=-- Dorogokupets (2017)
--- Dorogokupets (2017)
fcc-Fe
hcp-Fe
1600 L _ve=

1800

1400

1000

Temperats

—— NaCl_B1
— sioz

600 620
Temperature (K)

Fe Phase Diagram
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Monochromator development

Monochromatic flux (67.4 keV)
101

10°

Flux (ph/s)

108

0 20 40 60 80 100
Graphite absorber thickness

Mono beam (1 mm?) — 10 sec

White beam (1 mm?) — 0.03 sec
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T

No filters

BN 10 s acquisition

| ~4x101° ph/s/mm?

32x absorption
10 s acquisition

~1.2x10° ph/s/mm?2
‘Anvil gap’

(‘worst’ case
scenario)
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| HP/X-ray methods | | | |
Monochromator development at P61B (PETRA Illl)

Monochromator design Diffraction operation (AD-XRD)

Design: Stefan Sonntag

\\u

| | |Beamstop \
<

)

Varex 4343CT detector (26,,,, ~ 12°) — HJ

Unused
Ge-detector

;@, —

i
Beamstop rotation (10°)
-> To avoid blocking vertical
anvil gap for MA6-6 mode

= I 1

N distance: 1.0 & 1.8 m

/i
/
b o
e
[ifer===eieiT
| B -
|
|
Il
|
|

Selectable energies:
45 — 80 keV
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| HP/x-ray methods | | ! |
Monochromator development at P61B (PETRA lll)

Imaging operation — using an X-ray eye before the detector for fast mode switching

N
> — o
Imaging position Diffraction position
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| HP/X-ray methods | | | |
Monochromator development at P61B (PETRA Illl)

Imaging operation — using an X-ray eye before the detector for fast mode switching

Scintillator (GAGG:Ce) Commissioning of the monochromator,
/ & mirror AD-XRD detector and imaging system
planned for July 2025

L If successful,
Objective : .
_Bx —> looking for friendly users,
- Resolution ~3 pm —> long-term proposal (LTP)
submission

Camera: Manta G507

- Pixel size:

3.45 um x 3.45 um

- Resolution:

5.1 MP: 2464 (H) x 2056 (V)

- Sensor area: 8.5x7.1 mm?

- Good for ~1 mm?2 beam (5x mag)
- Global Shutter

- Frame rate:

23 fps (full resolution)
-> Good enough for deformation exps
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| l Geosciences —
Research directions

Geoscience research at P61B

PVT equation of
state of (Earth)
materials

* Farla. J. Sci. Rad. 2023
* Chanyshev et al. Chem.
Phys. Chem. 2024

\

Stability of high-P @

hydrous minerals

+ Lathe etal. Eur. J. Min. 2022 & 2023 Deep-Earth phase
« Sieber et al. Am. Min. 2023 relations (solid-state
transformations)

« Chanyshev et al. Contrib Mineral. Petrol. 2021
« Xie et al. Rev. Sci. Instrum. 2021

« Chanyshev et al. Nature. 2022

« Chanyshev et al. Earth Space Chem. 2023
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—_ —

Research directions

Geoscience research at P61B

\\
PVT equation of

state of (Earth)
materials

 Farla. J. Sci. Rad. 2023

* Chanyshev et al. Chem.

Phys. Chem. 2024

A
Stability of high-P
hydrous minerals

Lathe et al. Eur. J. Min. 2022 & 2023
Sieber et al. Am. Min. 2023

Geosciences

* Néri et al. Rev. Sci. Instrum.

&

-

Ultrasonic wave

[] Sintered alumina

[l Sample

speed in materials
(seismology)

2024

i)

I'LUP
-

EH
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Deep-Earth phase
relations (solid-state
transformations)

Chanyshev et al. Contrib Mineral. Petrol. 2021

Xie et al. Rev. Sci. Instrum. 2021
Chanyshev et al. Nature. 2022

WC anvil

trigger

—= 5
fast-relay |
witch (EH)i

Waveform generator

Oscilloscope

—

X-ray radiography

Control
computer

Python script
« 3-cycle burst

eupto 10 Vpp

« 20-70 MHz

« high sample rate

> Obtain travel times for
Vp and Vs calculations

Outside EH CH
200 . T
cube-BR 10/5 assembly
150 |- 36° Y cut LiNbO,, 70 MHz
140 ton load, room Temperature
100
T P BR-sam'pIe sample-BP
< —
e 2t
Pyl Amplifed
150 L Schoes — Splitter (before)
—— Fast relay + Amplifier
-200

104

Chanyshev et al. Earth Space Chem. 2023

Al
10.6

T
10.8

T T ) T
11.0 11.2 14 11.6

Travel time (pus)




— | Geosciences
Research directions

Geoscience research at P61B

_ \
Ultrasonic wave

speed in materials
(seismology)

PVT equation of — _
state of (Earth) « Nérietal. Rev. Sci. Instrum.

Amplitude (dB)

materials ﬁ 2024
W -

* Farla. J. Sci. Rad. 2023
* Chanyshev et al. Chem.
Phys. Chem. 2024

@\ P61B
N LVP
Stability of high-P | /> Iy}

hydrous minerals

Deep-Earth phase
relations (solid-state | ™
transformations)

 Lathe et al. Eur. J. Min. 2022 & 2023
* Sieber et al. Am. Min. 2023

« Chanyshev et al. Contrib

- Xieetal Rev. Sci. Instrur "7

-2

« Chanyshev et al. Nature.
« Chanyshev et al. Earth Sp
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Ma et al. Rev. Sci. Instrum. 2023

—

Crack propagation visualized by AE

Crack propagation in Mg,GeO,

Acoustic Emissions

(nano-quakes)

Detection

=

3d event relocation

4~

-3

L -

Min. size: 0.0

Max. size: 2.3

0

Y

MAKSE Energy, n=osu |

Possible transformation faulting
in Ge-olivine to spinel transition
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l
Research directions

Geoscience research at P61B

l Geosciences

Macro-strain =

N\

_ \
Ultrasonic wave

speed in materials
(seismology)

PVT equation of
state of (Earth)
materials

&

* Farla. J. Sci. Rad. 2023
* Chanyshev et al. Chem.
Phys. Chem. 2024

\

Stability of high-P
hydrous minerals

-

* Néri et al. Rev. Sci. Instrum.

2024 Acoustic Emissions

Detection
(nano-quakes)

i)

A\ P61B
—
 LVP

N

e Ma etal. Rev. Sci. Instrum. 2023

N

0.006

Rheology of
mantle minerals

 Lathe et al. Eur. J. Min. 2022 & 2023
* Sieber et al. Am. Min. 2023

relations (solid-state .

and H,O ices

e
=]
=]
7]

Deep-Earth phase

Howard et al.

transformations) In progress
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Chanyshev et al. Contrib Mineral. Petrol. 2021
Xie et al. Rev. Sci. Instrum. 2021

Chanyshev et al. Nature. 2022

Chanyshev et al. Earth Space Chem. 2023

Lattice strain (stress)

—

Peak compressive stress

Peak tensile stress

110 200 211
Det 1
I

Energy (KeV)
BT816 ~5GPa
/ 200
Start v
deformation
,f"*\‘/\-xff

Increase

displ.
rate: 4x

Zero stre:

Macro-strain
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| ' Material sciences —
Research directions

Materials research at P61B

Nanomaterials

e Gaidaetal. J. Am. Cer. Soc. 2018

i)
P61B
LVP

N

A\
Magnetic materials wd
& P4/mbm
nma
« Shanbhag et al. Physical Review B 2024 . _
« Mishra et al. Frontiers Chemistry 2023 Phase transitions of R,BaCuOs (R = Sm/ Eu)
« Ma et al. Nanoscale 2021 Mishra et al. Front. Chem., 11, 1166475, 2023

DESY. In-situ HPHT experiments at P61B LVP | R. Farla | 20.01.2025 Page 21




| ' Material sciences —
Research directions

Materials research at P61B v o e | @sn
b pe It P ‘Ge
Y A novel High-P Tin oxynitride :g e = '
. Sn,N,0 N PN
Nanomaterials AR |
o S : _ ‘/—~ I:"’?, s ’
f //
* Gaidaetal. J. Am. Cer. Soc. 2018 = ‘,_17
c % \/ e
C
é_ P61B L5
Nolanite-type SnGe,N,O, (P6smc)
‘ va S e e A Golle’-Leidreiter et al. . Acta Cryst. (2024)

Nitride materials : @

Q

A\

* Gollé-Leidreiter et al. Acta Cryst. 2024 _ _
« Ambach et al. Inorganic Chemistry 2024 Magnetic materials .
« Lietal. J. Adv. Ceramics 2023

» Bhat et al. Scientific Reports 2020

. Bhat et al. Chemistry — Eur. J. 2019 ° Shanbhag et al. PhySiCal Review B 2024 - _
« Mishra et al. Frontiers Chemistry 2023 Phase transitions of R,BaCuO; (R = Sm / Eu)

e Ma et al. Nanoscale 2021 Mishra et al. Front. Chem., 11, 1166475, 2023

P4/mbm
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| ' Material sciences —
Research directions

Materials research at P61B P [ T —A,
JDGe § /A
w4 270-725°C: Y A novel High-P Tin oxynitride :g g -
" Trigonal K,SiHg _ Sn,N,O AP P
TA A TA 8-13GPa Nanomaterials R LR |
T i 7. < L2 ®
i N INE D 7
cubic K,SiHg ) L/
<7 GPa Hydrogenation + Gaida etal. J. Am. Cer. Soc. 2018 - ‘/,_7
synthesis ﬁ D\
~ |
* Vekilova et al. Inorganic Chemistry 2023 : 4
- Spektor et al. Frontiers Chem. 2023 5 p6‘|B < ° Uy * 7 . .L> b Y
.t /
: ' Nolanite-type SnGe,N,0, (P6:mc)
Y va ST S Golle’-Leidreiter et al. .,z\lct‘cll C‘r‘yst. (3024)

Nitride materials : @

()
A\ ‘
* Gollé-Leidreiter et al. Acta Cryst. 2024 _ _ , :
«  Ambach et al. Inorganic Chemistry 2024 Magnetic materials . Q e
 Lietal. J. Adv. Ceramics 2023
P4/mbm

+ Bhat et al. Scientific Reports 2020 Shanbh | Phvsical Review B 2024
- Bhat et al. Chemistry — Eur. J. 2019 ° anbhag et al. Physical Review " _
« Mishra et al. Frontiers Chemistry 2023 Phase transitions of R,BaCuO; (R = Sm / Eu)

e« Ma et al. Nanoscale 2021 Mishra et al. Front. Chem., 11, 1166475, 2023
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— " eetRAn | —

he in situ Large Volume Press Beamline at PETRA IV

Top View
adj. EH1 EH2
Undulator SLT Filter SIT : ; o adj.
[ ! R Pre-tocusing adj. ROT sample
e | I I _ ] lenses former EH1 st Sample SLT beam
28m Adj- T ) | | . GI | l | t
0.7x0.7mm’ gT shutter 1 ] | adj ] i 1] - ! n ] Stop
Bent Lave Defocusing SLT shuttter ufocus  DET gq¢ DET
RIsix] lenses lenses shutter
P N Y CRL 65 m 72 m 85 m 100m 101m  105m 110m 115 m

Bent Laue Double Crystal Monochromator
h /| 40-120keV

S~__-" /> peakflux at 6 (odd) harmonics
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— | peTRAV | —
g T

he in situ Large Volume Press Beamline at PETRA IV

| Diamond Compound Refractive Lenses

Top View CPMU-18(3.8m) undulator flux before BL-DCM
adj. 5 BrightneSS mOde :Harmonics_110m_1x1_U18_BI‘u‘I_1F.iIter
Undulator SLT Filter SIT : ; o Low Timing mode _ K_:_l_(;5é
I I RS Pre-tocusing —~ (K. = 1.76)
_ | i I I | lenses former | E
28m Adj. 1 _ S
0.7x0.7mm’ gT shutter ! ! | Eldj.' )
Bent Laue . o 13 |
— Defocusing SLT ‘ c 10 15
lenses %
PN ' P CRL 65m 72m =
: £
X
21012
- | Bent Laue Double Crystal Monochromator
l , |
\ K /40— 120 keV
b ? /> peak flux at 6 (odd) harmonics 10t . . . - >
L e, P (0dd) 40 60 80 100 120

Energy (keV)
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| | | ! PETRAIV ‘
pa— The in situ Large Volume Press Beamline at PETRA IV

— LVP-XPRESS: X-ray Probe for Research in Extreme Synthesis and planetary Studies

The new beamline will accommodate multiple LVPs and a larger portfolio of in situ HPHT X-ray techniques

AD-XRD (Powder/Single-crystal/Multi-grain/PDF/Rietfeld), ED-XRD (?)
Absorption & Phase Contrast radiography, high-frame rate

Absorption contrast p-tomography, diffraction-scattering computed tomography (DSCT), time-resolved, ...

Multianvil (6-rams) EH2 | Earth’s convection Paris-Edinburgh LVP | EH1
Aster 15

& plate tectonics

diffraction/scattering -CT

Angle-dispersive XRD - Structure refinement @ LVP-XPRESS

J Wi

ai2e

absorption p-CT -
2 0
radiographics

Raw 2D
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T

he in situ Large Volume Press Beamline at PETRA IV
B LVP-XPRESS: X-ray Probe for Research in Extreme Synthesis and planetary Studies

The new beamline will operate using the latest detector technologies and systems

» Photon-counting efficiency at high energies — CdZnTe — Bawniiraamsiew ‘Magic angle’

« Small pixel size for high spatial resolution — e.g. 55 um u

 Large radial coverage, access to high Q-range — 700 mm

» High acquisition rates — typical 10 Hz, up to 200 Hz

» Gapless technology between modules

 High bit rate (counting depth) — good for weak scattering

&,
 Versatile detector positioning — 1.5 m to 4 m from sample | | | TN
« Goniometer rotation akin to ID06 LVP (ESRF-EBS) ViA6-6 MA6-8 SR MAG6-6
10 Hz 10 Hz 5 mins 1 mint
Linear sequential Linear sequential Cartesian, 2D Polar, 2D

 High-speed (1 - 10 kHz), sSCMOS cameras for absorption/phase
Diffraction detector geometries for different types

contrast imaging of LVP experiments (courtesy of W. Crichton)
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PETRA IV

The in situ Large Volume Press Beamline at PETRA IV
— LVP-XPRESS: X-ray Probe for Research in Extreme Synthesis and planetary Studies

The new beamline is a Phase-l beamline at PETRA IV:

Original
decommissioning
of PETRA Il Projected
PETRA Il
shutdown Commissioning

Today | PETRA IV Pr¢-Project PETRA| v

Beamline CIVII construction PXW
CDR due

Keeping LETRA ]|
operational for the
next 3-5 years
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Summary

* LVP ready for in situ and ex situ experiments
over wide range of HPHT conditions.

« Ge-detectors provide excellent XRD data quality,
high count rate (> 1 Mcps), low acquisition time.

* Operation with user-friendly GUIs and tools.

1. Controlled rock deformation (2 Ge-SSD)
2. Acoustic Emissions (AE) w/ deformation 3.
3. Ultrasonic wave speed measurements - | '
(using 26 mm or 32 mm WC anvils) Visit the beamline website
4. Falling sphere viscosimetry
(w/ GaGG:Ce scintillator)
Announcements
Calls for proposals
LVP access w/h X-rays
1. Monochromator / ADXRD system e o 1 e e
2. Impedance analyser (electrical cond.) and more...

DESY. In-situ HPHT experiments at P61B LVP | R. Farla | 20.01.2025
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http://tiny.cc/petra3p61
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Electrical conductivity experiments

To be commissioned (2025-1)

The ZENNIUM PRO is a modular high-

end potentiostat / galvanostat
including a frequency response

analyzer (FRA).
*DCvoltage ranges: £5V and £15V

*Current up to £3 A over 12 current ranges

*EIS frequency range from 10 pHz to 8

MHz

*AC amplitude of 0-6V or 0-2 A for EIS

*Up to 5 parallel channels for EIS (1 PAD4

card)

*Switchable floating / grounded mode
PESIHiZ-probe addon included

P61B
Electrical conductivity on melt-bearing olivine at HPHT https://tiny.cc/petra3p61
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Figure 2: Impedance spectra in the Nyquist plane and equivalent electrical circuits (Huebner &
Dillenburg, 1995) obtained at low (A: T<1200°C) and high (B: T>1200°C) temperatures on the pure
basalt sample. R, C and L in electrical circuits stand for resistance, capacitance and inductance
respectively. The real resistance (yellow R) is shown by a yellow symbol.

Laumonier, Farla, et al. 2017

Thales XT software for acquisition and processing

&

Python — scriptable communication

Page 32



