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Generation of high-power sub-single-cycle
500-fs electromagnetic pulses
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Fig. 1. Electric-field interferometer.
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Fig. 2. Interferogram obtained by collecting the total
FIR energy transmitted through the analyzing polarizer
as a function of delay in one leg of the inlarferometer.
Inset, spectrum I"(») of the FIR pulses obtained from the

interferogram.
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Computational study of ultra-short-pulse reflectometry 331
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Figure 1. Pulse propagation and reflection with no density fluctuations present. (a) The
initial configurations of the clectromagnetic pulse and the plasma density (m IS plotied) as
functions of position. (b) The reflected electromagnetic pulse against x at 1 = 30{)0 (c) The
moduli of the Fourier coefficients of the initial (1) and reflected (2) pulses as a function of
frequency/wavenumber. (d) The tangent of the phase of the complex Fourier amphludes of the
reflected pulse as a function of frequency/wavenumber.
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1. E= Eo cos(kz — wt + 6)
SINUSOIDAL WAVL

2. exp[—z2 / 1#]cos(wt)
UNIPOLAR, STATIONARY PULSE

3. expl—(z— vpz‘)2 / lz]cos(kz — wt + 0)
PROPAGATING PULSE (DISP.=0)

4. exp[—(z—v,t)* 1 I°(t)]cos(kz — ot + )
PROPAGATING (DISP. # 0)
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Maximum and minimum velocity shifts Av (denoted by circles

‘013).05 0~ 0.0%

and squares respectively typically) of particles with various

Initial velocity v¢ after interaction with a pulse.




vo dependence of velocity shifts of electrons interacting with a
relatively long wavepacket. Solid curve depicts Eq.(4a), and

broken curve Eq.(58b).




EFEBL/NIV A 2 FEAT W TRIIIE D &

Yoo#/N VA EfTRRENGE &
f [ 5t

2 O i B AR 13 4 FE A
1. EfTKEME
2. Quasi-Trapping

3. SIENH

s 8 VA

4 . FERIE IS




(1£m%

5&@FA)

1 %W 7 > F U E

IN IV A
- WVm 78T Bl ETRF Fﬁﬁﬂﬂﬁ@?}‘?
(ETETE)

JESMIBPE TR0 & R

47 IR [ 5t
Quasi-Trapping.

(i & RH) .
Ponderomotive &

- oA

SRR DIK T = HHE DB K
— ek 4% K 0D 184




EOUATION OF vMOTIOI]
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11. Electrmdnetlc Pulse

in B

_The Equation of motion is in this case

8yv +mV — Ny _ qE+—q-v><(Bo+B).
o"t oz C

| e ~olution with nitial conditionyv(0)=0 at 7=a is

i gE +exp(10)
2

pI =

At X +,

myo

+ = Z1(Wo,t)Y (wo,t) — Z1(wo,a)Y(wo,a),
Zi(w,t)=2Z(—wAt/2+iot/ Ar),

Y(w,t,v) = exp{—i woit— (ot / At)z},

where

vi(t)=vx(t)tiovy(t) = perpendicular velocity
perturbation, E+=FExticEy, Q=|gB/mc| = usual

cyclotron frequency, and o is the sign of the
charge g, respectively.

The linul perpendicalar yvelocity becomes

__\/__E_ 9E|A! {expl[—(wo+£€2/ ()!’}/0)2 At* | 2]
2 mYo '

Vi =

+exp|—(wo—€2/ Ot’yo)2 At? | 2]
+2cos(20)exp[—(wo + Q! ay)* At | 4
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Final perpendicular velocities
by transit-time and cyclotron acceleration
for a plane-polarized pulse:
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+ 2¢08

a=1- Vo / Vp_’

ﬁ = ( Vo~ vg )/ (VO - vp) .
The maximum perpendicular velocity shifts can be
obtained by putting ¢=0.
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<Parameters>
1. Phase Velocity: Vp=0.1c
2. Group Velocity: Vg=0.05¢c

3. Field Strength:

E
Egp=—2-=0.0 3, 0.00|
mcaw,,

By =0 etec.

4. Pulse Length: In@or

Impulse
Wavepacket
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