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Electric thruster is a form of spacecraft propulsion that uses electric energy to accelerate plasma propellant. Due to its larg
specific impulse, the electric thrusters are suited for long duration operations such as missions to outer planets. On the oth
hand, the performance of many of the conventional electric thrusters is severely limited by electrode wastage. The HEAT
(Helicon Electrodeless Advanced Thruster) project aims to solve this issue by conducting research and development of electr
thrusters without using any electrodes that are in direct contact with the plasma.

After briefly describing the background and the targets of the project, we will discuss some current issues we have beel
dealing with, including (1) how the helicon waves (bounded whistler waves) are excited in the cylindrical plasma and how they
can possibly be converted into the so called TG waves in an inhomogeneous background, (2) merits and demerits of the thre
plasma acceleration schemes we consider in the project; acceleration due to the rotating magnetic field (RMF), rotating electri
field (REF), and the ponderomotive and ion cyclotron resonance (PA/ICR).

The helicon plasma is collisional and dissipative, and this is essential for some of the acceleration schemes to operate: fc
example, the RMF would not work with a collisionless plasma since no magnetic field can penetrate into it. Plasma nonlinearity
is another important element for obtaining a DC thrust out of the externally applied AC electromagnetic field. The presentation
will be given from a basic science rather than technology point of view. Possible fruitful collaboration with plasma physics
community in SGEPSS will be emphasized.

00000000000 0000000O000000O000000O000OO00DUOOoOOoOUDOoOoLOOoOoUOoOo
0000000O00o0O0oOo0U0OoOoUOOoOoUOoOoUOOoOoOooOOoODbDCUOOO0OUObOODODOOUODOOUDOOOODOOUOO
oo oboooooooobbobobbbobbodooDb bbb L b
goooooobbobobobodooooooooobobobobbobooooobD DL b bbb oooL B
000000000000 000000000000000D0000000DOHEAT (Helicon Electrodeless Advanced
Thruster)projecD 000000000000

vbboooooobooboboooooooboobobobobooooboobobobooboooooooboooboOon
goooooooooobobobobooooooobooboobobooobooboooobDobOoboboboobLoDOoD
obooooooobobobooooooobooboboboooooboboboobooooooobobobooooon
oboooooooboboboooooooboboboooooooobooboobobooooooobooboboboooon
oboooboooobooboooogd

gobooobooooooooboooboooooobooobooooooooooobooobbOoOO 0L 00 0ORMFID O
O0O0O0O0O0ORERO 0000000000000 O0O0OO0O000O0OOOOPAICROODDODODOO0OORMFOOOOGOO
oooooooO0oooooOooooOoo0ooooboooOoooDOooOoOoJXBOoDOOOoOooooOOoOoOoOooDooOoOOoooD
O0O0OREFOOOOOOOOODOOODODOOOOOOOCOOODOOOOOOOPAICROOOOOOOOOOODOOOO
booobooboboboooobooboobobobooobooobooboboboooooboOoboobOobobooooon
gooboobooboboooboobooobbooboobobooboboooboobooobooboobbooobag
gboboooboobooboobboobooboobooboobooboobobooboobooboobobon
ubooaod

bobooboooobobooooobooboobobooooobooboobobobooobooboobOobOobooboooboo
booooooboboboooooooobooobooboboboooooooooobobOobooooooooboaonn
goooooooooobobobooooooooooobobobooooooobooobobobbooboobDoDbOoD
ooooooo



