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Laser ablation propulsion using shape-memory propellant
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In this study, we demonstrated the feasibility of the laser ablation
propulsion using magnetic fluid as a propellant. First, we verify if the magnetic fluid can be
ablated experimentally. The surface shape of the magnetic fluid did not changed after the ablation.
Secondly, we observed the splash during the ablation using a high-power laser. The result shows that

the droplet generated by the ablation can be returned to the remaining propellant because it was
attracted by the magnetic force.



1Ns

Tsuruta,
et.al, J.Proppul Power, 2014

Phipps, et.al, J. Propul. Power, 2012

o

ND

Magnetic fluid Nel YAG Laser
\ f3 fa \
i { \
%f— i
/ ]
MMagnet ' s

Collimating optics

Fe304
[mT] 36
[wt%] 40
[mPa s] 356

@20 [Pa]  1.0x 107

Nd:YAG

FTSS 355-50

[nm] 532
M2 <15
[am] 450% 150
(kW] 38
[ns] 0.9-1.3
TEMoo

LC2969-C LA4874-YAG
[mm] 6.0 150.0
@532nm(%]  85.2 93.7




@

co2

Ba

g

REPEFERE

40mm

CO,L—H—

€Y

ND

4.3 ~ 1.1x101 MW/cm?

EAR

RIRY y 7T~

@

T. Sakai, S. Yokota, K. Shimamura,

“ Feasibility study of Laser Ablation
Propulsion using Magnetic Fluid as a
Propellant,” Propulsion and Energy Forum,
Atlanta, Georgia, U.S., 2017.

http://spl.kz.tsukuba.ac. jp/research.ht
ml



@D
YOKOTA Shigeru

30545778

@
SHIMAMURA Kohei

90736183



