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HERME 4 ABIFLY—EHEE AN, HO DELERREE
[7 R o2 YL 55 6 i) 201 (p. 645~)]

FRBIEIT, NI L — 7 EOBIERIEIC, 4 TIEBNC IS < IR MBI E R 52 5,
ABCE T, 4 T OUAEED) & [FHEEEEHIC H T 5 N oL — & BV B i C iR Th 2
ENDH T EEFL, &BIC KB SWCEEROF 5% 3HET 5,

(RETRILF— &S ERRI%)
RN = ARG R TRV X— g ZEHE g OIRBBIZRHTHER 1L 4.1) TREND,
ZIT B=lkeT THY ., qidmoBBis (2 2 TRBRLEE) TH D,

f, = gi exp(—fei) @1
q
q= z gi exp(—pei) 4.2)

PR R F— 35 FHEBICH 2 DR T XX —Th ) | R E T T ORI T 3% — 0
BRI IS T 5, 1 5 Fibe 0 ORE= XA X —OBEE () 12 Yeat Thanb, KATH

ZHN5b,
1

()= azgi gi exp(—pei) (4.3)

fEIRE 4.1
(42) D qiZPNT [MJ =l(a—qJ EEHEL, ZORERE 43) ArbkA (4.4) 2ET,
o ), a\op),
* AR EAERTAIRTVIE, 22 TEHIREICER L TR,
alan
&)=- (4.4)
@2

EANTHZRALX— "U (3T 7F 1 EALHTY ORIETRLE— Nale) ThDHM, LFHEE O/ H
KT DD FLEX— "UO0) bETr I LA EMICERT D ERN 4.5 OXHThkb,

“‘U—mU(O):—NA(alan (4.5)
B ),
TIIERAREIL. TOERTH IR > TEIN D,
me, = Y (4.6)
a
(D FEHNSDFESDHRE)

jﬁ@ ° E$£§ 'Tﬁﬁﬁﬁbiggjf%ﬂﬂi\ ﬁv\ﬁﬂﬁ'gﬁui%ﬁ @ﬁj\@ﬂﬁgﬁl@*ﬁﬁl/\ﬁﬁf‘% é (q = Otrans Grot qwb)
DT, ELAHNHTRNLF— L ENVERIEETSE X2 DFGORMIIHHETE 5,
*FRINCERT 2HZEER0VOT 4.7), (4.8) 1 EE2RMEITK L TCOREMTH 5,

0B 0B o8
=mUtrans +mUr0t+mUVib (47)
mCV :mCV,trans+mCV,rot+mCV,vib (48)
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(A & EERDF5)

78 4.2
(1) ZEFE 3 O (3.9) NHRRE VIZBIT 2 WESEREEIIR D X 51275,

2nmkgT )
qtrans:( Tcth ] \ (3.9v)
4.7) OWAHEEE DT NLNFT RN T — "Upans DR THEZ BN D Z & 2Rt

U trans — % RT (49)

(2) HEME3 TRz, FEESBL %O
i kgT
(linear) =L

& 3.7
Orot oB (3.7

q(non-linear) _ ‘/;nisom [kBT kBT kBle/z
! A B C

Mo, BESEEOE LN RLF— UMK THEZ LD Z EE2RtE, 22 TnldFEHERD
HHETHD (EHBRDFTn =2, FEEHRDTFTn=3),

U rot =n—2‘ RT (4.10)

(3.8)
O

EVELEBE BEA~OIHE L [AERDOFH1X (4.6), (4.9), (4.10) »OLREZIHELND,

mCV,trans :ER (411)
2
n
"Cyrt =—R 4.12
Vo = (4.12)
RBOFS)
m@®%ﬁ§$§%ﬁ0%¥ﬁm\w%@ﬁ®%ﬁﬁ\Xpmwﬂ=%% LA, DFEES,
B
Ny X
™Y =RTS — (4.13)
° ; exp(Xj)—1
mCV vib = R < M (4‘14)
’ i lexp(x;) - 17?
%8 4.3

(1) No, Hb,O OIEEB O (cm™) 1ZLLTFO®Y TH 5,
N> : 2331[cm'], H,O: 3756,3657, 1595 [cm']
ZHNZHITONT, REE 300, 600, 1200, 3000 K (23315 5. ™Cy.vp /R ZatHE X,
* THCEEIRE 2, 3 [AlAK kg [em ™' KT'1=0.69504 245 9 & x;=hvy/ksT = ¥ ;[cm-1]/(0.69504 x T [K]) »

(2) (4.14) KDIRE — 0 (xj—> o) OFEIR, B LRE — o (x— 0) OFRIRIE (FHABR) &Ko,

(1) THRD= "Cy. i/ R DIBELLEZ AT X,  F 7t BRORRNL T 5 &F 2R~
(3) (4.8) KB Ar, Ny, H,O OFEEXAKD "Cy /R ZIEEE 300, 600, 1200, 3000 K THHHE L, EEEIZx L

T7my bEL,

Copyright © 20002008 by A. Miyoshi, all rights reserved.



2008 EJE WP K OVEE I (55 3 ¥6 - #MatE%) 113E 4 (3/4)

A7 ay BERE4 TohOE—

[7 b2 B3k 55 6 ML 201 (p. 645~)]
AH . BSFSIFEOBERNLFE ST [SFHT fo e —] 3. BEIic ks B
faebt—] OFEZESTZO, BAFET —H_X—R 30T F P FIC L > THEE ST
HEESoTHLEE TR, ZORERETIE, = M —»2R0rOoFERERNOES IS
WIS CTHEATEZ 22 A THD,

(SRESECEARY)

FEEME4 TREZL DI, TEARNBT XL~ 1 0FH720 O r X —OMFHFEICT RA
FaEH N, ZNTAZETHELNE, LTy baE—{ZoWTIE, ZOEMABERIILT LD
FRSE L7V, S FHEM OB R, S5 FoBCE q Tk, EASEREEQ 1 HEM N5,
SFEAEN ETUE, FES FERBTEARVEER D Tt g & QBRI T TH A bRE, (4.2)
IL Stirling DITEL InxX!'=xInx—x HENNLD,

N

_a
Q_N! (4.15)
InQ=N(lng-InN +1) (4.16)
W= R — = b= QHDEWEqDRERIL B=1/ksT ZHAVWTCLFTHEZONS,
U - U(0) :_{amQJ :—N(aqu 4.17)
B ), B ),
S :ELEQLmBmQ :E;EQLNWﬂmq—mN+U (4.18)

LD F 53 BLBEEL g 1T —MRITEREIZ B35 D T, MALEFEH 72V O g° ZH\W5H & Ing=
Ing°+1nV &£72 5D T, Ing—InN=1Ing° -~ In(N/V) &725, EEXAKDGEX, IREFEK pV = NkgT 7
HN/V=p/keT £72 5 DT, EEXEDOZ Y hrE—|TRATEHZ LD,

S=5119§D+Nk3@nqﬂ4nE3F+q (4.19)

B

(ELIY FAE—ERFEED L DFESDHRE)

SEEFAEOETNL T P E— S X (419) TN=Np £BL ENkg=R THLHDOTKRATEOND,
m_m
mS:—E——E§2+R@n¢—4n—B—+q (4.20)
kgT

ST EEN S OFEIIGMET 556, RS T TE R0\ Z LIRS 2 I EE) 2 ok
52 &M, WEEHOFEIZED 5,

m U . U Uy
S :{%Jr R(In qrans —lnkBLTH):lJ{T“’tJr Rlnqrot:lJ{TV‘b+ Rlnqvib}

= mStrans + erot + mSvib (421)

D BRI D51 CiE Q = qN OB 22 BIE AN AR AL T B,
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WiEDEL T ba E—X, (4.9) D "Upus & FHND ELLTFORIZR D,

m
ﬂ:iJr In qfrans _1HL (4.22)

R 2 kT
P (T bar, m (T amu &V, MERBE L WEER O ZRR L Tl &, ke 2%,

Swans _ 34, M Sy T P 1517 (4.23)
R 2 amu 2 K bar
4.10) O "U v EEEE= > b v — 3k TE 2 b5,
erot Ny
— 20t 7 In Qo 424
R > N Qrot ( )
NI h j A
m@®%@ﬁm§%%06%fm\w%@ﬁ®%ﬁ@,m=mﬂ%k? L¥nk, UTEE5.
B
"Svib _xn X S
=> - ZIn[l — exp(- X; )] (4.25)

R Sexpxj)-1 5
WSS D 72N (5 2 WIS 2 513 2 354) B IREOE L= Fr e — 3k TEEIND,

PSetee _y g (4.26)
- = elec .
R

Rz 4.4
(1) Ar, Ny, O, DFERKRDFEHESRERIRAE (298.15K, 1 bar) (2B HE/LT 2 b1 B —, ™S00 s, (FAfZ: ]
K ' mol™") ZLATF Dy FE8E % FVCREYE X,
My = 14.0, Mo = 16.0, Ma, = 40.0 [amu]
Ny: 7=2331cm ,B=1.990cm’, =2
0,; V=1556cm ', B=1.438¢cm ', 6=2

@ R SNIzT > b m E— e LR ORI L B X,

5%, 08 15(Ar) = 154.84 J K mol™
MS%,0515(N>) = 191.61 J K mol ™!
™5%,08.15(02) = 205.14 T K ' mol ™!
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