§ />_T‘l 12|: ﬁ % O) E E éj\ #E EIJ gas-mol-distribution140804.tex

1 Y IRATIIVDEESHE

< v 7 A7 L)l (James Clerk Maxwell, 1859 4E, A ¥V Z) 1FEM72D 0 H VIR
BIZH DMK FENIZH LT, HEROEZAHZEALT, O DODEAIZE
W/zoo BERDHIZGIRDR AT WD LT B L, ZDRMRZENET 5 EKRAEHD
DTAEENCEZE (L) U720, BEROBELfHZEL7-0 LT, MATHEZZ
SRS EHLTWS, L1, [P BSEERREBIZHNIX, 5 TR 0EE
BAEFZUBRVWEIRET D, THhbL, HL5HEHPFTEEL TWDE0 1O
(R EIE) REE o TWA ERET 5, 72, ZOEEI () 5 T 124K
FLUTRESTWDEERD (HESMA],

DL E, NTRBNMEDS L, HED xR D ((ve, v+ dv,) DN B D HER
& v, DB f(v,) ZHWT f(vg)do, \CHBIT B LD, 53 FOEE AN 2, y, 2
FiTEDRN GEHEDRKRIT ) &EZ DL, HEXRT MUVA (v,v+dv),
T2 ED x,y, 2 AT DY (Vg ve + dvy), (vy, v, + dvy), (v, v, + dv,)) DN D BT
(%

F(02) f () f (vz)dvgduvydo, (1)
CHHIT B, T UT, EWERMOFIEERER S L,
F(va) f(vy)f (v2) = F(v%) (2)

ERTIELNVTED, TIT, BFOHES v(= 02+ 02 +02) &TD2ROEK
F?) 27z, BRR (2) DKL T B 720 DBEFDEMIE f(v;) = Ae i (i =

Ty, 2, ANFIEDER) L RINBDZ L TH 5,
(FEBH) : 2 FRIOEEIELMENTH D &, EHET XL —IRFEINDE DT, H
TO2F 2 E—ELHD, XNQ)DOHELOWNMESZZ, 2WMnELdL
f'(va) f'(vy) f'(v:) df (vz)

d dv, +

f(Ux) f(vy) Uy f(vz) dvg }

BRSNS, FRRIZ, 02+ 0] + 0 = 0> OMLOWD (WMD) 2L,

Vg + dv, =0, [f'(vs) (3)

Ve dvy + vydvy + v.dv, = 0 (4)
PESND, 2T, AUOFHET, HI v P—ETHDI a2V, 512, R 3)+
2Ax N (4) 2EZ B L

K

f'(vy)
f(vy)

f(v2)
f(v2)

+ 2)\%] dvy + + 2)\112} dv, =0 (5)

#—QAUy]dvy%-[

1



"EoND, TIT, HERX (1) ITBWT, 5 dug, duy, dv, 1FKESIDENTH S Z
ELMAMZIFMERE RO T, ZOHIOBREBPE e TRITNIER S, #£-T

f'(vz) _ f'(wy) ()
2\, 2)vy 2\, 6
Flon) T ) T T ) ©)
MEALT B, o T RDESIT. XN iF vy, vy, v, ITIIMKFE L RWVERE 725,

2Ux f(Uac) B 2Uy f(v y) - 2v, f(vz)
X (6) ODHUEEATT DL

log f(rl)z) = _)\U’LQ (Z = x7y7 Z)
= o) = AN (A BHER) (®)
HERIIERDMETRITNIERSRVDT, A >0, DIIT,
F(?) = APexp[-A(v}+ 02 +v2)]
_ A3 exp(—)\v2). (9)

LR TEE N & TR BERS D (v, ~ v, + dog, vy ~ v, + doy, v, ~ v, + dv,)
DN H 57T DEAN 1%

dN = N - (Ae_M’Q”de) ' (Ae_’\vzdvy) : (Ae_’\vgdvz) (10)

YRTIENTES, EBMANIUTOISICLTHRD S, £9. HED z kD
D (v, v, + dv,) DfE% & BHERN AeMidy, TH O, z HHDBE KD IZDONWT
X, —co 75 00 ETHOMZID 5 5DT, WHEOHMN I THE I s

+oo
1 = Ae” ’\”Idvx

= 2A/ —NE o,
o0 2 2n—1
o . 2n —azx
= A-,/)\<i§:‘cﬁ/0 ™" e d:zc— ST on \/ TEHW3 )
A
- A = \/; (11)

RiZ, mzEHDFIEOEREL T 5L, 5FOEFHT R ILY —DEEMEDN

1 3
?n<02>:§kT (12)

ERINBZ L, EESHOEFFEZHWT

1 kT
<V2>=< vl >=< vl >= - <v? >= — (13)
€T Yy z 3 m



nEonsd, A (13) oAdE2RODLSIZ, GETEE

+o0
<vi> = / v2 - Ae i o,
+oo
= ZA/ v e i d,
0
1 /m
= 245/3
ANV A
1
—S<vl> = — (14)

20\
A (11),(13),(14) £ T

m m
A"Eﬁf’fi_’V2wkT (15)

REONE, EED KD DDA Ae ™ 2RDIT 5 7IZm5RT, ZDT T T»

A.e Vet

>Ur

5. @D L EFEHRD & SITHART, HEOREVWFTFOEENELERHI L
MRS, £, NFRBELADAEZKXHLRNDT, 77 IVELNIRICE S,

2 EXDHFAE
HEDMPERNTDH 556, REEBIZE T 5EBER dv,du,do, 1

dv,dv,dv, = dmv’dv (72720, v = \/m) (1)

YREZENTES, fEoT, BERY MUA (v ~ v+ dvo) BIZH 55 T O AN
%

AN = N-A3.e ™. dvgdv,dv,
= N-A e amldo (2)
Y735, ZIT, Al OREMFIEAEREZETE LTSI 7ITRT &,
ERD, BRDOE SIHMERDO L ZIZHART, EXDODKREWSFOEIENELL 5,

3



Uz p A
dv
dvz
dv
v dvy ’ v
1
1 Vy Vy
0 — > 0 >
/ ‘1) I
0] N
Uz 6 Vx
3_/02_ '/1'02
A \ Tigss
/
Ts=
v

3 ZEESHR, ESORMADEWNE

FHDORE < v >, FHEHTR S w0, AHERES 0, E VO YHEEE X
5, —IZ. BB IZOWTHMAEB P(x) BEZ5NTWd L, v DEBTERI
NdEQ(x) DM < Q > FRATEHRI NS,

o ®

KRz, B P(r) BRI LT T, [Thbb, [ P(r)dr = 1]

<Q>=

<Q>:/m@m@m 2)

L7535, BIZIE, HESHUOEE{r — v, P(x) — A-e 75}

> 2 e _ m _m
LWP(x)dx = ALwe dv, <t7ib\ A_’/kaT’/\_QkT)
o0 2 Y 2 — 1
= QA/ e N du, /Aiﬁ/ 22 eT Wy = 2n ,/ 75:)5@\1\
0 0 2"+1 an

4



IR < v, >

LA, RIT, K

/OOO P(z)dx =

FHOREX <v> =

SEHERE <0 > (=

2 > 9
<V > = / v
0

- 24 o Ao\f \f (27U, @n—1)=1-3---- (20— 1))

= 1 %ﬁ%ﬂ:é%fmé'

o0 )\2
= / vy A e rdu,

o f/\v
- —2)\/ dvm v,

—_ _2)\ [ef)\v }_OO
= 0 (DX, HERDDOFEIMEIZEL T ; ETE)
[FIRRIZ < v, >, < v, >=0

S DORHADEE {r — v(0 = ), P(z) — A3 - e

/ 47 A3v?
0
o 2 (2n — 1)”

o0 2 . _
47TA3/ v2e N do (’A\iﬁ 22 ey =
0 0

A A3 1 \/> 3/2 3/2
T AL <27rkT> ( )

1 (%ﬁ%ﬂ:éﬂfu\é'

v A2}

y2
e M do

2n+1 .am”

X ﬁ’?&ﬁﬁbé)

> 3.9 2
/ v - ArAve™ " dou
0

) o0 |
= 47TA3/ v3e ™ dy (L\\fi/ g2t gmar® g L’Eﬁﬁb\
0 0 2. qntl)
1!
_ 3
= 47mA°- 5%
_ ( m >3/2 1 (2kT
- Y\ omkT 2
SEkT
_ i 5
— (5)

1 , 4
— —m(<v>)=—-kT
2m( v ) T
<l 4+ vl >)

_ 2
Ar A3vZe M do

— 4 A / T e du(ARE D)
0

b}



1-3 ™
_ 3
B 37T< m )3/2 2k‘T w-2kT
2 \27kT m
B (37r>2( m 3 2kT
N 2 2wkT

")

3kT
- M )
1 ) 1

{3: 3t (z,y, 2), Mﬂ1mmu§mﬁvéﬁb® HE T AL F—DREX }

S E I X DM v, (root mean square speed)

3kT
Upms = V< 02 > =/ — (9)

m

KRR X “Ump(maximum probability)

- [

= 47TA3 . dci} (UQG‘_)\U2) ‘v:vmp

= 4mA? HQU + (=~ 2v)} e_w}

= 4r A3 {U(l — )\Uz)e_/\quzvmp o
= Uy = \/1X = kaT (10)
PAEED
Vmp 1<V > Upns = V2 : \/i: V3=1:1.128:1.225 (11)

Eb, TNFNET T TILRT &
E7250 FTZ Up, < U >, Ups 1EVTHE 1/ /m IZHFILTWS, T40bE, B
DFIFEHEIFIRELLRBZILERLTNWS,

ZOMEDGHE LT, BEFHREDOY 7 VIRKRIOEME 2 EHT 5 HEOO &
DL LT, GURILEELRD 5, Bt 2BEORKEEYNEAET D L. KD T
BEDOXMAKS T, BOTEOLXAD 7L b EECHEEIT S, Tk, BSEHARREE
ZBWTIEEED FOFEHOEEH T 2L F—13E LS bl enonnb, L

6



No T, BDFEDLREDFLEDFRDTIRD FDEIEEL DEEROIITZ
NoDREDLLLA EIZ72 5, NSWA2zET 2HlEEZELS &, KO TEDA
B TFIEE D TEDORERD FITHART, ZOREDOHM Eo@EBERZ2/7RT, L
23T, [REEZE - TN D LRIE, B2 TREROKIRDOE S B L ., BEaE %z
BORWEKDEE D TERORDICEL L D125,

FRY 5 v (1) ks 5 >
238U + 235U S 238U + 235U
(99.3%) (0.7%) (5 3%)

DFD., REZETIEIZLD, B\ PUOHGEZENIELDTH 5,



