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Background
B High-intensity lasers

Focusing of the laser power is necessary.

GEKKO-X II 10PW =10"W, 30um spot, Ips pulse = 10*' W/cm”
GEKKO-EXA 02EW =2x10"W, Iumspot, 10fs pulse = 10 W/cm®

JAEA J-KAREN  0.2PW =2x10"W, 5um spot, 50fs pulse = 10*' W/cm”

ponderomotive force

g 1 (light pressure) ® Ponderomotive force appears in the direction of V|A|
P ® |Fp|oc V |A|2 inthe 1st order of e~MA/L.
A
S — Charged particles will be ejected out
= "M from the laser field immediately.
\“K — A mechanism to trap the particie:
—L o%
ﬂ {\ | — Fp

Betatron oscillation
" - * = The curvature of the laser amplitude
7 may become important.

(Cf. 4 =800nm «> 3 fsec)



The 2nd-Order Particle Motion

B The 2nd-order trajectory
(Backward-Lie transformation contains only the rapid-oscillation — z"" =7" )
— The slow time scale motion in the original oscillation-center coordinate:

(— . 11 --=slow oscillation ---
P, =asin(67) for C R 20 (1)  (bounded solution)
<
— 1 1
P = ﬂ[exp(é? n)—exp(—é’n)] for —+—<0
\ > R - = =unbounded secular
g (UL 1 ‘ oo meay, [ 1 ay, ( 11 j % motion --(2)
kSN2 R (L L kGe R \a S
L’ R i&\ /ff*’;”f/ | ™
5, - o 5
b= mca,,, {l_ Axo (L+lj:| \\‘;::i:/ ’ x’)/ \\f‘"x_
1t oalL k&L R Vi VY
Z L‘F-i_ﬁ‘ 5\\"&,‘

Cf. The orbit obtained by the perturbation analysis directly to the eq. of

’ 2kzé'VO

L kzé/o

(B Rﬂn ---(3) unbounded solution
® (1)=(2)=(3) up to the 2nd order if we expand 68N in Egs. (1) and (2).
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FERTUOUNRILEBIE (1)

L.N. Tsintsadze, T. Tajima, K. Nishikawa, J. Koga, K. Nakagawa, Y. Kishimoto
Physic Scripta. Vol. T84, 94-97, 2000

U= mocz{(1+u2)l/2 —1}

g2 Pilre )(l—i—p )'/zzzj K k.ot

m,c> (27[)3
\ e’[E(k, w,r,t)’
L—H—LEBT5“ AN DHETZX< P(k’w’r’t): m2c2 g2
0

(flowing plasma or current carrying plasma)
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FERTUOURILEIE S (2)
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