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o Let us wule the ﬂon-afujh‘brium distbubiou funehou as.

o

:I (C) Relaxahon tme anpux;ma{lou_&m)__

$RE = L) + WEEL
: syzwné%'.—: term m.zﬁa asymmetne ferm in momenton
momentum (fé?e) | | (small ferm)

Fa'c nm-degenerﬂé SC , the coliision jntegml is of ke form. |

ﬂ/ s [ 8) Jk) - sIEEIf(E)] =
Eloot - i"d : (34s/ 3o

1

0 U)e inow mnsndcr e cases:

q.-
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E

(@) equiltbriun condthious 3 fs=Ffo ; fa=0 = a?c L
| Ltull

Ch) Now- eqwbbnﬁu condi -[-mus. qu*o Tn msmse we.
. tougider dwo i flecent eondibeous:

Wit Te=T.. Tn this case. 2{s

at mII—O . |

t-i—seclt.uhbnmu <ioruu In fhis case: _,&él B

coll
 In both case (@) and case (b)), o plawsible forne for the
-}erm Cﬁﬁkf'&b}lwn i v

LT TP _'_'}}Tkeou To

 here 'E_c is @ chamcteriskie tme fhat describes how e elishi+

@w}'tm(;unc’nou meigxe.shuﬁ eqwbbnuw Jorw. EENEE

(0 Low - cf«elcl eonditiou — f< retamns its eﬁwbbnuw i

(@) “*5]‘" J:‘EH condidious — | T =Ti. and Ls does hof rcﬂmu,..

f-————n-___.ﬁ_,.%__,_._-—-—--—-—a
=3 [8®, D) (2 srﬂﬂ)fsrﬁﬂ +'Z[sn"u ma) sm&)ma)]
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D) %c_l.wng the BTE in the RTA

jo Let us conwicler @ 8¢ Hak is zzmy‘é':w -d&/@of /no aymézzéym]v?w?&)-
In Huscase Vrf=0. Under steady-state condlitions, we also have
/3t =0, Wit fe above 3{‘%90&&25@«.19@&5, Heo. BTE teclices va :

| B 7l L FGf = ot
| Elpt=o £ Gf at/w:.

® For parabolic banos ano! spatial gn:wﬂfez-n‘a along one o’.«fecﬁb;ﬂ,
OHE can dxpmﬁ' the distrbutou Oﬁ/nﬁé"m into Ldjwnoffe /oo{y—
hemials _

Jzp)=fozp) + ,’Z gn(€) Fr(eost)
7=

where : Po=1, Pr=cosb , pr= 2c0s*0- 5, ... In the abose
expressiov, 6 s He ang& betweew  He agplied electric a&e&!
fa"bﬂg_ the symmetry axis) , and the momentum of earriers. for
Low Feeldls, and no spakial gradfenfs , we Aace

(f{p);‘fa(p) + 91(p) cos& '
T |
Falp)
Subshtubng s result on e LHS of the BTE gf‘r«'es:

L}S =~ ;—’;_ .‘3 ' e [.{;(PJ +9:p) wsé] v f? g-?xoﬁ(p)

For Parab_m’.'e dispersiou telaticy  and f‘soﬁup“e wass

7€ dE m* 2E

rée,reﬁr?, fhe LHS can be weitten as.
HsS-e . Tk o o o (£.7) 2 c-eevest ),
i 2E 2F JE

wlare, as pravicusly noted 675 fw angle betweew He
electne cfaf&f audg@_? ¢
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— @ We now consider the collision x‘u#gm:’ on e RHS:

%‘; /coff

:&'
ﬁl

=7 [S('g’, E)J'ﬂ{ﬁ_:) = 3’[{1 fﬂ’)gﬁi_{‘é,)] > This ferm vanishes

Bt S————~ by detas ledl balance .

i [S(t‘%aj E’)gﬂ"ﬁ*)cosé}' = Sf%@_})gdﬁ)mst}]

L}

£ e
7 1) Q4L E) cos@ SIEVE )G (B )eost!
y TG )91 3 [ S'ff:fﬁ’)g-:ff)w;@ f_-l

3(F,£1)9:1(%) cosé

The use of the principle of detailes! balance grves:

(24

stBf) _ 4lt)
SIER)  flR)

& =3 .,)
2 o <t B! )= -,G;{l%)g;ff @_sf‘_’
jglw”" g!(ﬁ}wﬁe %_. / )[ o&ﬂgr)g;ng) bosl ]

e cau (ﬂ/rﬁf_ﬂ/ g;‘wip/?é[ Ha above rexvlf, 6; consr;"derf:;[
the oﬂ‘ffow:‘néy cooedinate sys fem :
5 L2

13 :‘ - {c:—- (00 R&)
Do e B R'= (#'sivdecsy, E'stydsiv ¥ Lleosd)
A Y € = (0, €s/vb, % cos0)
x : [’ 742.’91'? .
|

! ,”_\?} g-é—*?fé‘ms@'

______ J/ =Rt ('5;'114 a}/ﬁ"":ﬂw(y‘ + CﬂSa!cméﬂ

.-ﬂfej]rm’:bn ever ¥ inll maue
This terw fo vanisiE
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> summanze:

e <0 5/1‘?1@ L {olR) () sod
%/m“ Jutidn %"; )[ Jol®)g, (%) i ]

tor the RTA approximiG tiou +v he valid ,.
this teru shevld lead 4o 2 relaxation

; Hwe tuat does net c!eFend upor te |

distriiputrou famction.

@ Cousider new the case of ELAST/C s_cfczééermg joroeess . |

Then =

ﬂ}-_— EF wd M: i IVES
JEl=]t] o o £00,10) O, whick, gve

- = I 3
8 o S (BB )(1-cosd) = JilBeost _ fa
T e ) Tnl®) | Gnll)

Hence, wley the scattering process is ELASTIC | the chatacter/she

L fwe g e?ao/s the momentune rilaxation +we. ;

| d .

o T{ the scaﬁeﬂhﬂ prcessrs TSOTRIPIC | they S/Zf!f*’)a/oes 20t |
depewd wpon o, Ii Wos case , the second terw iy fhe square |
beaciets averages +v 2em and

&/ = - GB)eost 3 Sfé:fﬂ’)ﬁ - %f&)_uw - T4
At ool & (%) ) |

Thus, iu lis case , charaeterishe fwe is He 6:-‘4:.#&:*"::(7 Huwe,
o fle average brure betweee collision evends.

e To summarive, under low- freld conditions, wlen e scatberig
process is eitler /SOTROPIC o7 ELAST/E , the collis/ou Ferwy
o e represewted as - fnltid) , where iu yewam/ Zr(2)
/s He wowentnu welakation tiwe that elepends aw?r wpou
the nakure of H scaltering  process.
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— o The BTE€ cau luws, be wiitten as.

-eewo/g'a (%)= - 9:(%) cokp

mi(k)
o’

Gi(R)= e €V tm(8) (%%)

The d/sinéaﬁ‘oa Uﬁmmﬂ:‘w /s ?‘fe.as; é_?uq; to:
JIB) = fol) + € € Veos O Tm(E) (%—?)

Assamr'nj Hat E-¢7e , TeosP = Vz and we fave!

Fl8)= fol#) + € €Uz Tu() iﬁ;

&

We now want 4o .r'm-es/vym‘p the ﬁrw of s st botroy
%uneﬁav. For s purpose , we use.

o o 2o Dz _ o oA e
46 HKz PE Pr hzfz/m T A

9%a
whicl, [eads fo.
J1k)= foll) + e EFEmIR) _L e _ folf) +LEDR) e
hyE Kz FKz
T ————
[0&#‘5 lixe 7‘/«9 /)mﬂ/‘
ferm iy Toyler-semes
“/w/wfc:ué,( f/&ff
Henee:
J{ﬁ,\»’% é-z-) —[ (fx, ﬁ&/ 'ﬁg + —-"25n(£)]
flke)

Note that the assumphou mads
/8 ey f at Mis result rs Bal
€ /isswall , Hence, drsplaced Maxaellak

isa 940(1 represea tation aqf fle DF
>l under dow -je/d conds bons .




