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A = 2Acoskz(—sinwz - &, + coswr + &) + xB,2,, (¢)]
Hb & GRERAER, of 22 HREROHE, EFOEMREETRN
H == myc?r = myc’[(p/msc + cA[myc) + 1]1V2, )

b m, A TFREILRE, ¢ 006, v JHEMIEETF, p HERZE. ¥ (1) ARA
QR R/, BLm T =AEMZEH#H:
1) F, = p.(x + p,/eBy) + yp, + p.z;
2) p. = (2pemow, ) cosO31" = (2ps/ myw )*sin 63
3) F; = pu(0 — wt) + p.z,
XEFE-ANEHROBHEBOEHDN p, REKA x, MO A SHLOMLS=%. E-4
FHOBRORAE—FHHENLE (9.,2) EMEHREAR—ATE (5,0). F
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HAE R EHE S
H = myc*r — wp,,
7 = {1 + 2[myo.py + 2(2pemyw. )’ eAcos kz sin ¢

+ 2¢’ Alcos’kz]/ mic® + pl[mic )2, 3y
HRESETHROAERXARD
ny = ke/ow = {1 — o} /[0(0 + 0;)] — v}/ [0(0 — 0, )1}, 4)
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BOQIAE & = cd/me (FEH/NSRAB)RFTZE—H, BB

H = H, + &H,, 5)
Hy, = myc?7y — 0pl/ (2myw,), 6) -
Hy= ) P gin(kz + o), (7)
j=—~1,1 0
7y = (1 + pi/myc® + p}/mic* ), )

Hip p, = p,,p: = Qmyw p, ), BN RBIILIRFH
lkzlo + idl) =0 (j= =%1),

B0 (o] 0 ) (k*c*] o' -- 1)(py/mc) + (2ike] 0 )(pg/moc)

— (0] ) (pr/me) + (1 — &*/wl) = 0, >
Hrh 2|, = 0H,/0p,,d1, = OH,/0p,,j = +1, HERIIBETEHBEGHE(6)RF
FERME(IR., =% | ERERTFERERGHHEEERMERX, HRHE Chirikov #|
Y UXRIMRRXREESN, B TFREZHMEPA. TEseF A Chirikov@ BT
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B5E:
H = Hy + €(cj/7,)(2myw.p,)"*sin (kz + jb), (10)
H H, R 7, B (ORFBRAH, HTH o N LR HFERKhEE, L
AEFHENER, BERFARERNEH#:
4) Fy = p(kz + jo) + pi.z; 5)F, = po'(@ + =/2),
XEE, S TR MR Y — BT :
H = H, + €(cj/7,)(Zmy0,jp,)* cos @, (1)
ATHFBETH p-@ BELBUDRE r,-e HEEREENEA (L) BF. B
HHETRHEE:
OH,[3pyleqe, = 0,
OH,/ 3|y = 0, a
B TOADARRRES HEWERRMBARHA (accidentally degenerate)™, B it P ¥
(ADABEA 2, BFF. HODORBHAM s, 4
: Rpo,/moc = —(p./mc + jwy/nyew) £ {(w,/myo)? ,
+ [1 — i/ 0® — 2j(w./80)(p,/mee)]/(nk — D2,  (13)
RAGH/INEFHIRIRBSEERY
AH = H(py, @) — Hy(pq,>0) = G(Ap,)/2 + €F cos p, (14)
Hrh "
APy = Py — Poyo
F(pg,) = cipL/ 7ol og,,
G(Pg,) = 3Ho/ 0Pt 15, = @*(mh — 1)/ (moc?7,) | g, (15)
UOAXA, B FESIRREXANEHEUTREZNED, SETEDN.SREEB
gD, HESHNRSEERE T kL g
Aponsx = 2[eF/G|Y? = 2{|ep moc?/ [w*(nk — 1)]]e, }2. (16)
HTE# 2) TR po= 0, & DMEH )8 jp, = po = po. Hit, 1 =10 po=>
0,j = —10f, p, <0, RLRILBRFEAEBHILRE(EESE), i RERT
BEWMNLRZ AR, LIREIE 6(kp,/mec) FE 1 4 H,Hh

F1 RRPEF BT &Rz A0 R

i=1 S.<—T, I.I<T,

kpo/mec = —S, + Ty jkpo/me = =S, — T, |kpo/mc = —S, + T,

i=-—1 S(kpy/ mye)
kpw/M.c=—s,+T, Isl_sz—Tl-'-Tll 15, =5, + T, +T,| |sl_sz"'T|+Tz|
$.2T,
kp/me= =5, —T, /{8, =8, - T, = T,| |1§; =8+ T, ~T,| |1, =5, —T,— T,
I$:|<T, kpo/mec = =S, — T, | 18§, =8, =T —T,|[I$, =S, + T, ~ T, 1||5, =8, — T, — Ty

Pui = Puo — Ribuyssi = p',',-/m,,c + i/ nra;
T,‘ - {[("na - l/n,a) e Zi(p’,,-/m,,c)]/[an.(nﬁ - 1)] }1/1.
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BAKIRERN Chirikov HIE™Y
al’ = (A?Omx‘i-| + prmax !i-—l)/an- ? 1,

B B R A
& 2 {0(kpy/mec)| [2(|nk/(nk — 1) « (2jkpy/ npamee )2 | |jm )
+ (Ink/(sk — 1) < (27kpo/ meamee )| |j=- )11 (17

WLEEBLERE 4, BQ7D)RTRIEEREE AR RE.
THITRLSRER, ELBBHR(c— )T, H(DXE
E=—g® —0A/01 = E_[cos(kz — wi) + &, — sin(kz — w2) » 21, (18a)
B = —B_[sin(kz — wt) - 8, — cos(kz — w2) * &1, (18k)
Hip E, = wA,B, —= kA, X, ¢ = cA/mec = eB,/mkc, BT ps = ipy,iX
Apumar = 1A Pomars
HEBF P~ P, — ko = W, Aprmas = kBPomix» BILBBHIIRFE KK X%
Vime: = Ap,nae/my = 2w,/ %, (19)
HPREHE o, %
w, = {nkekB,V ,/[m(sk — 1DI}7, (20)
Hit V, ARFHBEETSIGHHOEE. % > LN, QOXMBAAUMSRR

£ FH 19,10
R,

4 FHEWH

TEHEERESEFARTETHEILMEER. Sk, SRTERHALTH, S
H = H[myc?, py = pylmec, pi = piimc, py = pos.[myc?, 2’ = zwfc, § = P we

=a¢,8 = w,/wy, T = wt, X)X, BHETHBNREIHGEANH(REZHS)

po = —24/ 2 e(70)"pY2cos (& /) cos (maz), (21a)
& = 711 + \/-Z—b‘p;"‘sin (¢/a)cos(nyz)] — o, (21b)
p. = 2eng7 [V 2 pYsin (pfa) sin (mpz) + esin (2nz2)], (21c)
z=1p.7, (21d)

Hod v={1+2ps+p + 4\/78?¥’§n(¢/0)cos (myz) + 261 + cos(2ngz)1}2,
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RELATIVISTICALLY STOCHASTIC ACCELERATION OF
ELECTRONS IN PLASMA DRIVEN BY
A STANDING WAVE
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AsstrACT

The possibility and conditions of stochastic acceleration of an electron in plas-
ma by a standing wave is discussed and numerically calculated. The analytical re-
sults show that the stochasticity of the motion of the electron is due to overlap of
the two resonances imbedded in the interaction between the electron and the stan-
ding wave. The threshold of stochastic acceleration is evaluated analytically and
numerically. The energy of stochastic acceleration of the electron is also calculated
pumerically with the trajectories of the electron being traced by using Poincare’s
surface-of-sectiun plot technique.
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