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Coordination Geometries
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Electronic Configuration
— Absorption Spectral Multiplet




| S K-edge T ransitions

L-edge advantages over K-edges: 1) a spectral multiplet which
is sensitive to electronic structures (due to the strong 2p-3d
interaction); 2) a dipole allowed transition; 3) a better energy
resolution and 4) a bigger XMCD effect.

L VSs. K Spectroscopy
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Hamiltonian

Ground State Hamiltonian:

Final State Hamiltonian:

H:H.H. -H H-H
Is mu c.3d 3d c cls

H c.1s - core hole spin-orbital coupling, 5-20 eV
H. - chemical shift, 1-2 eV / oxi st.

H 34 - energy of the 3d states, ~ 5 eV*

H .34~ Coulomb/Exchange Interactions, 0-2 eV*
H mu - all 2-electron integrals

H 15 = 3d spin-orbital coupling

* The crystal filed strength is roughly ~ 1-5 eV

Ligand Field Approach
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Core Hole S-O Splitting
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Fe L3-B Diagram
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Ni Sum Rule Analysis
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ngand Fleld Effect
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1adtive Absorbance

Z
=

L
850 855 860 865 870 875
Energy (eV)

1 1 1
850 852 854 856 858
Excitation Energy (eV)

R .
\ s b
[ i <8F 1_\11 I.E-Nin covalentNi"
/ . ¢ 5
S 5[ ]
R .

Branching Ratio
0.7
Z
<z

R s gl ]
I O

R s
-2e || +2e

R S
I S U B S 7 R 7

X-ray Excitation Energy (eV)




R S
L

100% ionicity .~ |

"Calibrated" 3 Holes
—1 2

ve

we

X-ray Excitation Energy (V)

. ) _tl Ni '
0, Nii, 45 4T 44 2,34

— T O| ls—>2p

_____

355 550 355 540 545
X-ray Excitation Energy V)




o
o

o

‘ Calculated
50 w5 %0 %5 g0
X-Ray Excitation Energy (eV)

Volbeda et al., Nature, 373, 580 (1995)




NiFe Hydrogenases States
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Experimental Setup
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Samples in UHV
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NiFe Hydrogenase L-edges

L3 Absorption Centroid

NiFe Hydrogenase L-edges
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