
Generation and control of localized THz fields in photoemitted electron plasmas
– SUPPLEMENTARY INFORMATION –

Eduardo J. C. Dias,1, ∗ I. Madan,2 S. Gargiulo,2 F. Barantani,2, 3 M. Yannai,4
G. M. Vanacore,5 I. Kaminer,4 F. Carbone,2 and F. Javier García de Abajo1, 6, †

1ICFO-Institut de Ciencies Fotoniques, The Barcelona Institute of
Science and Technology, 08860 Castelldefels (Barcelona), Spain

2Institute of Physics, École Polytechnique Fédérale de Lausanne, Lausanne, 1015, Switzerland
3Department of Quantum Matter Physics, University of Geneva,

24 Quai Ernest-Ansermet, Geneva, 1211, Switzerland
4Technion - Israel Institute of Technology, Haifa 3200003, Israel

5Department of Materials Science, University of Milano-Bicocca, Via Cozzi, 55, Milano, 20126, Italy
6ICREA-Institució Catalana de Recerca i Estudis Avançats,

Passeig Lluís Companys 23, 08010 Barcelona, Spain

A C E

0.1 0.51 5 10
0

2000
4000
6000
8000

Time (ps)Te
m
pe
ra
tu
re
T e

(K)

0.1 0.51 5 10
Time (ps)

0.1 0.3 0.5 0.7 0.9
0.0
0.1
0.2
0.3
0.4
0.5

Surface position s

Fi
el
d
nh
an
ce
m
en
t

A C EEA B D (b)

(c)

A B C D E

(d)

(a)

FIG. S1. Sample temperature dynamics. (a) Near-field enhancement upon illumination by a light pump beam (incident
from the right, see Fig. 1 in the main text), as a function of surface position s for wedges with tip a radius r = 1 µm (blue) and
0.1 µm (red). The vertical dashed lines indicate the positions of points A–E along the surface of the wedge in Fig. 1(c). (b)
Same as Fig. 1(d) in the main text, but for a wedge with tip radius r = 0.1 µm and all remaining parameters unchanged. The
vertical dashed lines mark the positions of points A, C, and E along the wedge surface, with points B and D omitted, as they
lay very close to point C in this geometry. (c,d) Temperature profile as a function of time at the positions A–E in the wedges
studied in (b) and Fig. 1(d) of the main text, respectively. The dotted black lines in (c,d) represent the time t0 = 0.25 ps of
maximum incident pump laser intensity.
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FIG. S2. Plasma-induced electric field. Same as Fig. 2(c-j) in the main text, but for a wedge with tip radius r = 0.1 µm
and all remaining parameters unchanged.
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FIG. S3. Probing THz fields with e-beam pulses. Same as Fig. 4 in the main text, but for a wedge with tip radius
r = 0.1 µm and all remaining parameters unchanged.
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