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Motivation

Spectra of gas-phase uranium fluoride have
been obtained for the first time by LIF,
REMPI, and ZEKE techniques.

Actinide compounds have unique bonding
characteristics in which the role of

f-electrons is not thoroughly understood.

Spectroscopic results are benchmarked
against high-level computational efforts.




Some Related Studies

L. Kaledin and M. Heaven, J. Mol. Spec. 185 (1997)
Electronic spectroscopy of UO

- Proposed LFT application to actinides

 R.Huntetal., Inorg. Chem. 33 (1994)
Matrix IR spectra of the products from F_, CIF, and Cl,

reactions with pulsed-laser evaporated uranium atoms

- Similar setup but Ar(s) is insufficient

 D. G. Fedorov et al., J. Chem. Phys. 118 (2003)
An ab Initio study of excited states of U and UF

- CASCI with SO-MCQDPT at aug-cc-VTZ level
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Photoionization TOF Mass

Intensity, a.u.
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Photoionization TOF Mass
Spectrum
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Temporal gates enable facile REMPI probe to find two-photon ionizing resonances,
confirmed to belong to UF states




LIF

Spectrum
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Dispersed Fluorescence Spectrum

4 4 4
1.2 4 X(l,,) T.,0orH
1.0 4
» Taken from pump of Q-line
. 0.8- « V=1 appearance confirms
o assignment from
> 064 Hunt et al. [1]
c
)
£ 04-
] v=1
0.2 -
0.0 -
-0.2 T I | ! |

— 1 — 1 — 1 T T T 1 '
-1000 -500 O 500 1000 1500 2000 2500 3000 3500
Energy, cm”

[1] R. Hunt et al., Inorg. Chem. (1994)
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UF signal, a.u.
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Resolved Ground State (UF™)
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ZEKE Survey
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Resolved Excited State (UF*)
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Resolved Excited State (UF*)
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UF* Parameters and Term Energies
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UF*versus UO

AQ) UF* T, Uo T
X(4) 0 0

1(3) 511.821 651.12
1(2) 738.836 958.66
1(1) 771.718 i

1(5) 1011.263 1043.00
2(5) 3321. -

2(4) 1512.147 2096.00
1(6) 3232. 4469(5)
3(3) 3067. 1941.48

[1] Kaledin, L. and Heaven, M. J. Mol. Spec. (1997)
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UF*versus UO
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X Theory
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CASSCF/PT2 Calculations

X Theory
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Future Work

 Complete assignment of UF* states

 Calculations encompassing f°s? configuration
and alternate PP sizes

* |nvestigate additional actinide compounds
with 3™ row p-block elements
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