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electric and magnetic flelds. It is slwwn tha.t in tmg ‘.

field, the pertinent velocity-diffusion coefficient ha.s th!k

‘2’9'/ 3, where
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gtate, in which case a number of simplifying aséuih@tié;ﬁ;:
It is the purpose of thiz note to show that some of t,h.asﬁ‘:.?
applicable without being re-striepéd‘to the steady state, m ;
in ﬁme of the elactron velocity distribution can be des v
accuracy long before the stationary state is ¥e'achexl. " cﬁm,:g o8
certain features in comrnon with that presented i:y Luaim
the case of high-frequency electric fields in the abseaee oiw
In this paper we restrict ourselves to ataﬁtie.;, etgctii-"i’a

fields that are everywhare erthogonal, Furﬂzermar,-e. a’ith

of a strong magnetic field, Ey this we mezn

conditions 'mqh

gymfchuency @= eB/rm. m sauch larger thas the electron

A0 '.‘_‘_r'gréqagmcy for momentum transfer.




the drift frame.

In this frame the electgic field is zera.aa that

calculations of the electron velocity distribution wh,eneavar le

compared with the mean random speed of the electrons. >



\‘Efl;"é’et}{‘l - xv(v)& ¢ Where in generval v{v) i8 to be imerpr"
frequancy for meomentum transfer summed over ail type;s of" 0

of wvlwﬁmr ihey are clamtic or mehatm. .

that v, = \.E./B}&., the wmponents of eq, (4} mecame

!

We amneeii&wiy see that § i

‘The components £, and §l¥ are rolated Lo ean“h

) 1x
gy&aquuemy w and are driven by the terza {4 550/ av). If w

i ;..e:uiamnn 5




If eq. (6} is valid, great simplification results. T
aspuming that relation (6) holds in general and thau:uethar ce
under what conditions the assumption is indeed justified,

From egs. {5a) and (5b) it now follows that |
£oa v afo _ Rl
iy ix - , 2 2 oV . : (gt

We see, therefore, that the oviginal requirement |f, i e

| satiefied whenever we have

Bfo‘

Wadv (S5
where we have substituted a =wvy and introduced the dimens. 7

v o= W (uz +V )l/?...

by -z* YWY Ow e,




where it is already poiamd out that tlﬁu term mptueﬁﬂéﬁ :

of the isotrepic diatribution Iﬁiv t) in vclccizy spaca wi’&:a-
; : efficient D = 3- é v(v) Loreuver, it is ahow:e. there aw
s that the effect of a finite fas temperature ’I’ can be inciudeé

. 'a

term by generalwing the veiocxty diffusion eoeiﬁciem o read_.

3(‘(? (‘3kT /M),

where k is Bolmmann's constant and M reprééents the ma}s

nizad as the mean equare vqloc:ty of the gas m@leculea in the
i.e., iu the frame in which the electro:m are txed Lt the. atatios
field li'nea. It should be note:l that now w{v)is essenﬁau? the

mementur: traansfer for elastxc collisions.

' li:a:icms by simply _intraducmg a dimensignieu mumpuar" A

Y

ﬁhe recoil 1eaasea. “:I‘ize empirical functilon' l= l(v) << M/?lm




Wwie re

' with respect 3o ¥ iG swe:ric&!.-'ﬁ;,mus,.\atry. Yar noble gas¢ 8,
where N §, sy (11} is guile satisfactery as long a8 electrom

q
.

& , and ionization are negli zible,

CiWhen My) and Yév}; an be approsimated by c«:ma*emts

' golaticu of ra, éli}, as ;s well known, is 2 stasewelliian matr%m
ef viv), Tike mean enerpy in that case is-given by Fa S

= {'Ygf"v’ivﬂg ¥ 3&'2'@_};’3&. i’s;'iskc.l'ear, then, ‘t’:‘at wi‘t;: rather sho &

sV this mean ensryy may becorie very large provided the sl

drift cut of the uniform field regisn, Therefere inelastic col

1 wwever, we nay ude eq. (11) te estimate the rate of gdin c:yi mm e >

; i 2 ‘ . -
by maltiplyiog by ¥ mv’ and integraticg, The result is

7y o {1 B z B . v o
%EE = ": <(y L;{.vd ¢ kaﬁ) W ‘i’; > }) Z z;(k. :

i Tg and 9+ 8v are neplected, the iuitial value of 8¢ /8t Gan

Lo 3 2 L 3 iy
(5. raated by v o q Y. The evelution of € {t) for vy = 1 is shown g

s

v : iy
in fig. 2 with the assumption that €(0) = € and that inelastic qauﬁﬁi‘

-

B o= ! *a \ & 9 3 R g A A . ,_
Lk '1,9. to _v&luﬁ mach lower than Vi Avd :




The reasoning we have employed in jue

criticized because we use conclusions that could be
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Pig. 1, Flectron g'rbit:iz; ‘c,_rfd sed fields.

Fig, 2, Mean electron energy as a function fb'ti‘f&xér.; ‘
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