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B8 : Coherence and Crystal Fields in Ce-based heavy Fermions
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The establishment of coherent Bloch states in heavy Fermion materials involves entangling the f-spin degrees of
freedom with those of the conduction electrons with corresponding change in the Fermi surface. Coherence only
develops when excited crystal field levels become depopulated in heavy Fermions, intermediate valent materials
belonging to a different regime of f-electron - conduction electron coupling. Kondo insulators are argued to be a

particular instance of coherent behavior, with data from LasBisPts - CesBisPts alloys showing how coherence develops

only at high Ce concentration.
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11:30-11:55 NUGROHO, Agustinus Agung (Institut Teknologi Bandung)
['Spin and Orbital Ordering in the Layered Hybrid Organic-Inorganic Compound (CéeHsCH2CH2NHs)s
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[Exotic Properties in Single-Layer Materials |

P : Charge density waves (CDWs) in single-layer, multi-layer, and bulk titanium diselenide -
dimensional/confinement effects and the physics of CDWs
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Titanium diselenide (TiSez) is a member of a vast family of transitional metal dichalcogenides, many of which show
charge density wave (CDW) transitions at low temperatures. The CDW order can compete or entangle with other
transitions such as superconductivity and antiferromagnetism, and it is a basic phenomenon of great interest in solid

state physics. Specifically, TiSez, with a simple (2x2x2) CDW transition at Tc ~205 K in the bulk, remains a fascinating
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case. The transition has been attributed variably to excitonic interactions, band-type Jahn-Teller effects, etc. A
detailed investigation of the electronic structure is complicated by the three-dimensional nature of the CDW order.
The perpendicular electronic momentum is not necessarily conserved in angle-resolved photoemission spectroscopy
(ARPES) measurements, making it difficult to pinpoint the gap locations in the Brillouin zone. A single layer of TiSes,
by contrast, has a much simpler two-dimensional electronic band structure. Experimentally, it exhibits a (2x2) CDW
transition at Tc ~232 K, which is, perhaps surprisingly, higher than the bulk Tc. The experiment reveals a small
absolute band gap at room temperature, which grows wider with decreasing temperature T below Tc in accordance
with a BCS-like mean-field behavior. The results are rationalized in terms of first-principles calculations, symmetry
breaking, and phonon entropy effects. In light of these results, a careful re-examination of the bulk case reveals two
transitions, one coming from the (2x2) ordering in individual layers and another coming from the anti-phase locking
of the vertical stacking of layers in three dimensions. A further study of N -layer films, with N = 1-6, reveals how the
CDW is affected by confinement effects and dimensional crossover. The results provide some detailed answers to long
standing questions about CDW physics.

In collaboration with P. Chen, Y.-H. Chan, X.-Y. Fang, Y. Zhang, M. Y.Chou, S.-K. Mo, Z. Hussain, and A.-V. Fedorov
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