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Introduction

Possible picture of core formation:
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Introduction

What are the chemical
reactions between metal

and silicate?

Method: High P-T
experiments, FIB recovery,
TEM chemical analysis

Under what P-T-fO,
conditions (or range of
conditions) did the core last
equilibrate with the mantle?

What is the composition of
the Earth’s core?

Possible picture of core formation:
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Previous work
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Diamond anvil cell
experiments

Pressures of 39-77 GPa
and over 4400 K

Metal contains Fe, Ni,
Co, V, £ Si

silicate

Fe-rich alloy




Experiments in our lab

* Double-sided laser-heating (A\=1.064 um)
e Spectrometers measure temperatures from cental 5 um in real time
e Camera captures images of laser-heated spot



4-color temperature imaging system
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experiments




ray
iffraction

X
d

hd

(@]
WoO o<C ocC oC
. o N < (o)
5 =) .. O
© © S
MP oo IO
= + + +
o2 Saa S
o LN 668 WS
(St q N m o~
U N S S
m O < © o X ©

008 @1poom3uly

T0C o4 doy + £€S+T €/ 21 poom3ury
00¢Z @4 doy

vy @1poom3sury

OTT o4 dyy

Oty @Hpoom3uly

TTG+EEE aupoom3ury
Tty d1poomsury

10T 24 doy
70094 doy +
00t @1poom3ury

00T @4 day

TTE 91poomsuly
07 dHpoom3uly

00¢ @Hpoom3uly

TTT @Hpoomsuly

Ajisuayu|

15 20 25

Two theta (degrees)

10



+ 160 K
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At high temperature
*+ 6 GPa,
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hcp Fe-alloy:

o

a=2.390+0.004 A

o

c=3.856+0.006 A

fcc Fe-alloy:
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Silicate perovskite:
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FIB at Jena

Sectioned and
recovered two high
pressure samples last
week, began one
more




Initial view of the sample Milling a trench on first side

| mode| tilt | 200 ym - .
SE |52°] R142 3% 9.8 mm|30.0 kv |187 um |1.99nA| SE |52°] R142

WD HV | HFW | curr
10.0 mm| 30.0 kV | 597 pm | 1.99 nA




Beginning to expose the LH spot Deposited Pt and polished

trench LH spot

trench

T — T p—

52°] R142

$| WD Hy | HFWY curr | made

titt | 20 pm WD HV HFW mode
98mm | 300kY |[124pm | 199n& | ZCont

52° | R142 9.7 mm | 30.0 kV |99.5 um|1.99 nA |Z Cont




Thin sample from both sides to
expose center of LH spot

Milling a trench on the other side

T

WD HV | HFW ‘ curr | mode | tilt | 50 pym
9.8 mm |30.0kV | 149 um | 1.99 nA |Z Cont | 52 ° | R142

-“f\"?

HFW | curr | mode | tilt | 10 ym
98mm 300kV29.8 HmM|1.99 nA|Z Cont|51 °‘ R142



Milled out sides, attached to Fixed to a TEM grid and removed
needle, and lifted out needle
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tilt | ——1 VR UL ; ‘ W HV HFW ‘ curr | mode | tilt | 10 ym
7° R142 £3%110.2 mm| 10.0 kV | 42.6 um| 1.33 nA | Z Cont| 55 ° | R142 pos C top
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30.0 kV 995 um|30.0 pA



Thinned to ~100 nm View from above

‘e

~| wbD HV | HFW | curr ‘ mode | tilt | 10 um HV ‘ HFW | curr ‘ tilt | 10 ym
“110.1 mm|10.0 kV|29.8 pm| 166 pA|Z Cont|52 °| R142 pos C top 30.0 kV |29.8 um | 100 pA | 52 ° | R142
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Conclusions: Progress so far

- Seven high P-T experiments run
- Two samples sectioned and recovered by FIB

- TEM analysis on these two samples
- K, values for Co, Ni, Si
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