Faraday cup study on 1on beam

for various electric propulsion technologies
IEPC 2019 — A — 803 E\.,]

V. Hugonnaud?, D.Krejci: ENPULSION, Viktor Kaplan-Strafse 5, Wiener Neustadt, 2700, Austria

S.Mazouffre, T.Lejosne: CNRS, ICARE, EP team, 1c avenue de la recherche scientifique, 45071 Orléans, France

Q.Koch, E.Bosh: ESA, ESTEC, Keplerlaan 1, 2201 AZ Noordwijk, Netherland E ‘ \\ P U LS I O I\I

a valentin.hugonnaud@enpulsion.com SPACECRAFT TECHNOLOGY

Plume/Thruster performance parameters

- Related 1ssues
accessibility

% Complete scan of j; profile < SEE

 CEX

< lon current : [; = nr? fé ji(@) sin(p) do
2 s» Material Pulverization

» Divergence half angle (6)

O o < Particle Deposition
» Propellant utilisation (n) P
» Thrust, specific impulse @
. ji profile (1150V, 0.33 sccm / Mo, 10mm) Collector (V) and Collimator (V,.) Potential
—e— 5 = GND
30 - T V= 1150V, 0.33 sccm / Mo, 10mm - v
— 2 - “* Vs GND V<V
E = 20 - vSs Vr (V) Vp 10 30 s
| E
%]5 ] VS: —20V VS (V) GND —20 —20 Vr > VS
Ll " wo- . ¢
O - » Damped instabilities at high DIe\:atlor;o 4.08% 1.47% 1.29% > Better
0 angles i 'rom i, determination of I;
—-a80 —-6e0 =40 —20 II] 20 40 B0 go
Angle (®)
IV (200, 9.55ccm /' W, 5 mm) i profile (200V, 9.5 sccm /f W, 5 mm)
044 = Vr=Vp-0° <
X Vr=-70V-0° o Vr: —70V % Vr: Vp VS Vr: —70V
024 @& Vr=+70V-0° _ i .
o » Complete e~ screening » Weaker signal
0.0 - - - .
& 5 > Loss of i signal S — Low energetic 1ons not collected
IQ_) 2 V.V, 2 — Better recollection of SEE
2 I > V.<-25V e~ screening " > Narrower signal
. Vi +70V — Sub-collection of low energetic
I o8 > Signal over collected lons at high angles (E; < 15)
0000 175 150 125 100 95 %0 35 0 75 =50 -25 O B 500 75
Voltage sweep (V) Angle (%)
Collimator dimensions Collector Material
- IV {250V, 9.5s5ccm [ Mo) ji profile (250V, 9.55com / Mo) i profile (250V, 9.5sccm [ Smm)
—e—10mm - 0° : —— 10mm —e— Mo
] == Smm - 0" 0o - . == Emm 107 1 —_—
) = = imm-g" l /f* —&— 3mm
3] —%= 1lmm -0° \ —a—  1mim
E 1 E 107* E 10-1 h
- B : - 2 IH‘
0 ; \\ 5
107 1 1|]—2_:
00 175 150 125 100 5 %0 35 6 = 75 -50 -25 0 % 50 TS 75 -0 -25 0 % 50 75
Voltage sweep (V) Angle (*) Angle [®)
*IV:d<3mmwvsd>=5mm  Jiprofile:d < 3mmvsd = Smm % MovsW
» Underestimation of the ion properties > Flattening of the profile » Weaker signal collected
— Poor collection of ions’ thermal branch — Over collection of sputtering particles due to — Reduction of SEE

excessive exposure of the collimator

Mass flow rate (m) Emission parameters (Ug, I,/ UL, 1)
ji profile (250V / Mo, 5mm) - ji profile (Mo, 10 mm) 100
% High | = Ny =] 2o * Highvs Low E,
¢ High vs Lowm | ¥ 3 - 101 - ud=250v —~-ur=usv b » SEE/CEX management
> Weaker signal collected | C Eog| oM7Y P e R issues
— Better SEE recollection g g . - % % High vs Low current
due to less energetic particle 1. ; P density
collisions T g o = > Signal collection
— Fewer production of high 2 02 o management issues
density 1ons . 00 o % Wide vs Narrow Beam




