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Figures Of Merit electro-optic beam steering
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Experimental Facilities
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Experimental Facilities — Plasma Diagnostics
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Experimental Facilities — Plasma Diagnostics
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Experimental Facilities — Plasma Diagnostics
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Experimental Facilities — Plasma Diagnostics

« PTFE foil coating from 300,000 shots at same parameters (Al, 500 ps, 71.7 yJ)
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Experimental Facilities — Surface Diaghostics
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Experimental Facilities — Surface Diaghostics

Z [pm]
1.93

1.50
1.00

commercial white light interferometer (Veeco NT9100)

0.50
0.00
-0.50

-1.00

3D crater geometry measurements - ablated mass

- = crater 1

target surface roughness 0]

- - crater2

positioning and adjustment: 05/

* positioning of the targets in the focus
« step size for target positioning/scanning speed

for beam-steering

i DLR




Chart 14 > Motivation > Overview > Plasma Diagnostics > Surface Diagnostics > Thrust Measurement > Summary > Outlook

Experimental Facilities — Thrust Measurement
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Thrust Measurement — Vacuum Facilities
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Thrust Measurement — Balance Design
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Thrust Measurement — Voice Coil Calibration
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Thrust Measurement — Measurement Options

* open -loop,
open-loop with active damping
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Thrust Measurement — Measurement Options
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Thrust Measurement — Measurement Options

* open -loop,
open-loop with active damping
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Thrust Measurement — Measurement Options
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Thrust Measurement — Calibration with Thin Disk Laser

* test of alternative calibration method based on radiation pressure .
« 1 kW thin disk laser =
« HR mirror on balance R >99.98% O
* power meter + 5% accuracy power ®

meter g

extra-cavity: | HR mirror
beam from laser on HR mirror on balance

P S
Fragiation = (L +R) - z * cos(V) o
)
-
intra-cavity: o
HR mirror on balance = laser cavity mirror, =0 ;
output coupler T = 2.4 %, P = Py, power Oufput E
1 =T meter coupler -

Pint = Pext ._I laser IHR mirror

T




Chart 23 > Motivation > Overview > Plasma Diagnostics > Surface Diagnostics > Thrust Measurement > Summary > Outlook

Thrust Measurement — Calibration with Thin Disk Laser
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Summary

« flexible design torsional pendulum thrust
balance

« open-loop, open-loop active damping,
closed-loop options

« calibration:

* Voice coils
* test of thin disk laser based method

« commercial white light interferometer
thrust measurement

charged plume components: Faraday
cups

surface diagnostics

plasma diagnostics  all plume components: test of PTFE
substrate coating
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Outlook

* microthruster:
 ablation pattern:

« currently: evaluation of KTN crystal based electro-optical scanners

» expanded study on ablation pattern and angle of incidence
* laser parameters: shorter pulse lengths (ps)
* plasma diagnostics: implementation of optical diagnostics (ICCD)

« thrust balance: further tests and improvements, also single shot for....

* space debris:

 higher pulse energies: large area single shot ablation

i DLR




Chart 26

Acknowledgements

« calibration laser design: J. Mende

* scientific contributions: S. Scharring, D. Sperber, C. llig, D. Forster

* technical support: Institute of Technical Physics’ mechanical and electronics
workshops




Chart 27

Acknowledgements

« calibration laser design: J. Mende

* scientific contributions: S. Scharring, D. Sperber, C. llig, D. Forster

* technical support: Institute of Technical Physics’ mechanical and electronics
workshops




Chart 28

Acknowledgements

« calibration laser design: J. Mende

* scientific contributions: S. Scharring, D. Sperber, C. lllg, D. Forster

» technical support: Institute of Technical Physics’ mechanical and electronics
workshops

i DLR




