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Photon Science at UConn

e Additive manufacturing

* Negative thermal expansion near
structural quantum phase
transitions
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e f-electron physics via RIXS
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Resonant Inelastic X-ray Scattering (RIXS)

Resonant Raman spectroscopy, with resonance at an X-ray edge
Bulk sensitive - can probe surface-sensitive samples
Large momentum transfer, 3D control
Atomic-species and valence-specific information
Lots of control (polarization, angle, Q, Ej)

Entering new era of energy resolution UniSuter

X-Rays
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Some excitations observed with RIXS
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Resonant inelastic x-ray scattering studies of elementary excitations
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Yb versus Ce compounds for RIXS experiments
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The Kondo problem - new area for RIXS

* Kondo effect - metallic electron states exchange- : ”
coupled to a localized magnetic impurity %

%M%N”\%’
- Theoretically challenging problem- solved by Ken (L

Wilson and others (1982 Nobel in Physics)
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Difficulties arise from mixture of localized and metallic electronic states



Valence transition in YbINnCuas
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describes magnetic,
valence behavior



Resonant Inelastic X-ray Scattering

Rare earth L edge: most sensitive to

/ itinerant 5d electronic states
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RIXS study of valence transition in YblnCug

Absorbance (ut)

Strong changes with
temperature from
divalent-excited RIXS
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RIXS study of valence transition in YbInCuy

Sum over +2 state to simplify spectra
Compare to electronic calculation LSDA+U
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High-contrast DOS behind valence transition
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RIXS at a different edge

Rare earth M edge: most sensitive to

localized 4f electronic states |
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RIXS at a different edge

Rare earth M edge: most sensitive to

localized 4f electronic states
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RIXS at a different edge

Rare earth M edge: most sensitive to
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RIXS for studies of the hybridization gap

—
>

n

Optical Conductivity

1.2x104 UL NI LB SR
7a™N

8x10°%

o,(w) (2 lem™)

4103 PNz Infrared _|
T>T, YbInCuas
o 07 B L I T [ RO I I B s AN N0 O o e | L3R|XS
0 6000 12000 ’ - YbInCua
@ (om™) k ————
0.1 2-3 4
Encrgy Loss (eV)

Garner, JNH, et al PRB 62, 4778 (2000)
Dordevic et al. PRL 86, 684 (2001)
Georges et al. RMP 68, 13 (1996) Degiorgi et al. EPJ B 19, 167 (2001)
P. Coleman, PRL 59, 1026 (1987) H. Okamura, ef al. PRB 75,041101(R) (2007)
C. M. Varma, RMP 48,219 (1976) Matsunami, et al. Phys. Rev. B 87, 165141 (2013) Jarrige, INH, et al PRL 114, 126401 (2015)



Infrared optics and M edge RIXS
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Polarization dependent
Ms RIXS of YbInCu4

® EPU polarization switching permits tests of
single-impurity Anderson modeling
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Heavy fermion physics in three spectra
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