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Bxcitation Methods

1. Beat-wave

2. Wake-field

3. Laser wake-field

4. Relativistic electron beam

5. Stimulated Raman scattering



Properties of Lange Amplitude
Plosma Waves
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Beat-wave exclation
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Beai-wave exclation
Ponderomotive force
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Beaf-wave exclation
Laser Beat-wave Accelerator
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Beal-wave axclaiion
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Beat-wave exclation

Other results relevant to accelerators
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Imjection phase spacs
lor nonlinear waves
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Walke-fiald exeliation

1 :
clop ] driving beam |
driven beamn F

" Fast dr\’m‘n’ beam disglaces plasma elechums

At end of beawn, o large parihive charge s le Gt behind |
This cawser o plsva arcillelan ob W log,

e vake War K x> welc .

Injeck an clechm banch ax proety ghase 4 be

ocCeleratred . .
The Aviven bundy whfo waker a waka . E
This waka Wi\ cavcel 4t OF:’ind veky | thas

h.k-‘na meit of e tner-ra sub of +ha plafrma uw-g}

Tha, Ariver buncdy can be n-\s\\' $ince & plasimg wave
haf a wminiwaum widil o—.‘ l.,uf .

Thns , 4a acceleraicd clechrvms 4y et fee the
radial grakiend 1w E,



Walke-field eschation

Green's S'.“uq-,‘ah resgonse
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Case of driangular baneh
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Rellavistic Elactkon Beam
Excliation

Nation, Anselmo, and Greenwald, (Orsay, 1987; CERN $7-11)
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Plasma Sowess for Acesleratons
Required characteristics

L High density: 10" 10'* cm 3

2. Long: 10--100 cm, butcan be only 4 mm in dismeter

. Quiescent

. Density reproducible (if pulsed) or constant (if DC)

- Density uniform longitudinally [with controllable gradient]
. Density uniform radially [with controllable reverse gradient]
. Fully ionised (low 2)

. Heavy ioms (high Z)

. Zero or small magnetic field; or trareverse B i swiatron
Beam access along axis

11, Simple, cheap, rugged, and dependable

12. Efficient, with simple power supplies
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Plasima Sourees
for high-density plasmas

High current arcs

Theta-pinch

Z-pinch

Multi-photon ionization

Laser (avalanche) ionization in gases
Laser ionization of foils or tubes
ECRH (electron cyclotron resonance)
RF (radiofrequency) ionization
Ultra-violet ionization

Capillery discharges

High current arcs
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Multi-photon ionization (1.06 pm)
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Laser ionization of gas puffs
Martin otal. Madison, Wisc., 1986 {AIP Cond. Proc. 156, p.i2
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High-frequency and radiofrequency sources

ECRH (electron cyclotron resonance)
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Proposed methods

Ultraviolet ionization
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