
Supplementary information: Dynamics and

Resilience of the Unconventional Charge Density

Wave in ScV6Sn6 Bilayer Kagome Metal

Manuel Tuniz1†, Armando Consiglio2†, Denny Puntel1,
Chiara Bigi3, Stefan Enzner2, Ganesh Pokharel4,

Pasquale Orgiani5, Wibke Bronsch6, Fulvio Parmigiani1,6,
Vincent Polewczyk5, Phil D. C. King3, Justin W. Wells7,

Ilija Zeljkovic8, Pietro Carrara5,9, Giorgio Rossi5,9, Jun Fujii5,
Ivana Vobornik5, Stephen D. Wilson4, Ronny Thomale2,

Tim Wehling10,11, Giorgio Sangiovanni2, Giancarlo Panaccione5,
Federico Cilento6*, Domenico Di Sante12, 13*, Federico Mazzola5, 14*

1Dipartimento di Fisica, Università degli studi di Trieste, Trieste,
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Supplementary Note 1. High-resolution Fermi
Surfaces and ARPES measurements along the ��- �K
direction across the critical temperature

Here, we show additional ARPES measurements collected with various light polariza-
tion and both above and below the transition temperature. Both Fermi surfaces and
energy versus momentum maps are shown (See Supplementary Fig. 1).

Supplementary Note 2. ARPES and measurements
without surface states

The ARPES measurements have been performed across the transition temperature,
i.e. 98 K, for ScV6Sn6 both with and without the present of surface states. While the
surface states presence is guaranteed by a successful UHV cleave, in order to suppress
them and to remain on the same sample’s spot precautions are needed. Indeed, we
noticed that by cleaving the samples both at 16 K and at 120 K (in the CDW phase and
above it) the surfaces states are present. However, if one cleaves the samples at 16 K
(or at 120 K) and varies the temperature up to 120 K (or down to 16 K) the surface
states are killed, possibly to absorption onto the sample’s following a temperature
change. To a suppression of the surface states an overall reduction of the ARPES data
quality was observed. In order to get high quality surface states, as in the main text,
we cleaved the same sample one time at 16 K and one time at 120 K. Then, in order
to detect the bulk electronic structure as in S1, we waited a sufficient time at the
selected temperature until the surface states were suppressed by aging. This ensures
a better overall quality of the ARPES data, compared to a forced aging by thermal
process, and allows us to be sure to be on the same area of the sample with the light
beam. We noticed also a variation in the aging time. For samples cleaved at 120 K,
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Supplementary Fig. 1 Measured electronic structure of ScV6Sn6 across the CDW crit-
ical temperature. Fermi surface of ScV6Sn6 collected above TCDW by using linear a horizontal
and b vertical light polarizations and c-d corresponding energy versus momentum dispersion along
the Γ̄-K̄-M̄ direction of the Brillouin zone. Fermi surface of ScV6Sn6 collected below TCDW by using
linear e horizontal and f vertical light polarizations and g-h corresponding energy versus momentum
dispersion along the Γ̄-K̄-M̄ direction of the Brillouin zone. In the figure, ’surf’ indicates a surface
state contribution, ’qm’ the quadratic minimum of parabolic bands [1].

despite the initial lower quality, the surface states resisted for a longer time, i.e. 15-24
hours. For samples cleaved at 16 K, we noticed an initial better quality for the ARPES
data, but a faster degradation time of about 4-6 hours. For the data in the main text,
above the transition temperature, the surface states appear weaker. Such a weaker
intensity recorded for the surface states above TCDW is not surprising given the more
pronounced degradation expected for the highest temperature cleave. In this regard,
we even noticed that by increasing slightly further the temperature, the surface states
get completely suppressed. However, the electronic structure remains the same, with
no changes in van-Hove singularities (red arrows in Fig.2 of the main text) and overall
dispersion.

Supplementary Note 3. Identi�cation of the surface
states and their quality

ScV6Sn6, similarly to other kagome metals, is characterized by the presence of sur-
face states, after the ultrahigh vacuum (UHV) cleave. These surface states have been
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