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2 | met Prof. Perruisseau-Carrier during my undergraduate
studies, in 2012.

= He came to UPCT, Spain, to present the on-going research
of his group.
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2 Later we started a UPCT-EPFL collaboration on graphene
plasmonics.
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Reconfigurable LPF In Graphene Nanoribbons
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Quasi-static Approximation for Modal Dispersion

0 Generalization of modal dispersion
from a single simulation.
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7th order LPF

ON =7 6,=37%¢ =18 W =150nm, f. = 2.3 THz

Section Z [ (nm) He,nominal eV) He tunedl (eV) He,tuned?2 eV)
Ports 1 500 0.17 0.27 0.41
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9th order LPF

ON =9, 6, =39%¢, =3.9,W = 100 nm, f. = 3.3 THz

Section Z [ (nm) He,nominal (€V) He,tunedl (€V) He,tuned2 (€V)
Ports 1 200 0.17 0.35 0.46

1,9 1.36 156 0.1 0.21 0.274

2,8 0.58 367 0.43 0.93 1
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5 2.48 85 0.023 0.078 0.1

0 B 0

LR
(=}

|
N
o

Scattering Parameters (dB)
o
[}

Scattering Parameters (dB)
&
o

-40 ~40
¥ v / = Nominal
=501 — = Scaling Law + TLM =50 o — —Tuned 1 |
- —-HFSS \ - — - Tuned 2
—_ I I I 1 1 _60 I 1 1 L i i L J
60 1 2 3 4 5 1 2 3 4 5 6 7 8
Frequency (THz) Frequency (THz)



Ideal vs Realistic Electrostatic bias.

@ Graphene

€
@D Polysilicon

a Voltage re
the _é‘)%gméll

D
g gcb
s |

o & ' - '
o.z-‘lg g Maximum Voltage = 5.8V —
W@ '

Xim

q'}?irelments defend on
Volt =31V
ransfer function.

: performajice
21

/"""\ S
"Wl
y A%

R i
- = |deal bias

mMoless
2

W

17
<D

Parameters
N
o

30

T NEaliduu pDiad. 1ir oo

-—v O
w

- - -~ Realistic Bias: Scaling Law

O t=25nm %
2d = 35mm
08¢
0.6}
. 3
1. Electrostatic =
2. Electromagnetic °
ob—

o

Scattering Parameters (dB)

0

-10;

~n

—— Ideal Bias: HFSS
— = Realistic Bias: HFSS
- === Realistic Bias: Scaling Law

2 3 4
Frequency (THz)




Outline

a Spatial Dispersion in Graphene Plasmonic
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Spatial Dispersion

= Electrons have momentum.

= Electron movement depends of:
= Electric field in a point
= Wavevector

J(k,w) =0k, w) E(k,w)

o(k, w) is non-local
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Spatial Dispersion in Graphene Sheets
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Equivalent Circuit
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Graphene PPW. Symmetric Mode
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Graphene PPW. Antisymmetric mode
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Graphene PPW. Antisymmetric mode
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Spatial Dispersion in Plasmonic Devices

0 Spatial dispersion may impact device performance
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2 Conclusions



Conclusions

2 | have reviewed my collaboration with Professor
Julien Perruisseau-Carrier.

= Only a small part of his vast multidisciplinary research

2 THz plasmonic filters
= Dynamic control
= Efficient design technique

0 Spatial dispersion in graphene
= Equivalent circuits
* Related to quantum capacitance
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