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* Plasma thrusters for medium and small satellites.
* Plasma diagnostic using electric probes.
* Atmospheric plasmas for materials modification

The large Arges plasma chamber is a stainless
steel cylinder of 2 meters of length and 0.8
meters in diameter. This vacuum tank was initially
designed for basic plasma physics experiments.
The baseline pressure is 10-* mBar and the
external set of coils impose to the plasma column
an axial magnetic field.

The small plasma chamber is
operative since 1992 and is also a
stainless steel cylinder of 0.8
meters in length and 0.4 in
diameter. The baseline pressure is
10~ mbar and the working
pressures when operating our
small plasma thrusters are
between 10->and 10-* mbar of
Argon with a gas flow around |
sccm



Prof&ﬁiPHlE: Alternative Low Power Hybrid lon Engine

This 10 X 12 cm gridded ion thruster operates
with less than 400 W and is intended for small an
medium satellites (*).

The plasma plume has different regions
characterized by different collisional mean free
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The electric probes are employed to
characterize the spatial profile properties
of plasmas

* Langmuir probe

e Emissive probe

* Retarded Potential Analyzer

* Faraday Cup (under development)

UPM-Aernnova application patent PCT/
EP2015/074879 submitted to the European
Patent Office on October 2015

(*) “Desarrollo y caracterizacion de un sistema hibrido de propulsion espacial
por plasma”. ESP2013-41078R, Grant funded by MINECO (Spain).
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. Develogment of semi-analytical methods for solving the transport equations with
abrupt boundary conditions

Prof. D. José Manuel Donoso Vargas.

* Such new methods are applied to kinetic and fluid transport equations of non-
thermal, weakly ionized plasmas in our experiments.

* The objective is to model the charged particle transport under spatially
inhomogeneous and time dependent electromagnetic fields.

» Two PhD students with ESA funding in collaboration with DLR (Germany).

The following figures show the response of plasma species to a sudden jump in the
electric field. The new methods permit to cope with multiple time scales.

1 004- | dobeddadt 4 2 I R e e o
@ 6 « 6f ISP,
Y 0.2 0000000, lons Neutrals | ., 0000000
E . [~ | 3 - T . ) 3 = | O
o Electrons | Ed—;ﬂIlIlIg | ,Qdﬂm
40.0f@ | ole ole B
= | esen 55880 %)—D:I:nmu
=0, 2} oo -3[{Bo=0.1 O “. =3 f O, 0
. coc0s000000 [Eq=0.2 © 20600 000)  Seoonoood
- ........~§'| -GNB =0 3 . "”""‘ —6" ',-,‘-Q,,,,l
=0.4 , L . , -0~ , , , , , A , .
™ 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Time (ms) Time (ms) Time (ms)

e 5



Thank you for your time and interest

For further information,

Prof. Luis Conde
e-mail: luis.conde@upm.es

Dpto. Fisica Aplicada

ETS Ingenieria Aeronautica y del Espacio
Universidad Politécnica de Madrid

Plaza Cardenal Cisneros 3

28040 Madrid. Spain.
http://plasmalab.aero.upm.es/
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