4 AERRE

4.1 KRS
DFINEWINT % &, EilRRE (77 5 ==

DBED I ZREDI B, BLIFALF—0 ”‘"*"f*" 1‘??%?” !t“"“’*

[RNHEIREER R\ 72 REE) L%, T 5,

} 5 F R

AR
DINERIRRE £ 72 B &, %
- SRR < 4
(1) 7 I EIEEHER waaw |
(il S RAEAL w1 |
(iii ) YERERE (DR
DTNz ERIY. Y7AYAF— S,

4474 7 L Jablonski diagram (X 1)"& w2 &, iRED ED & I ZiEfis
fo & o THERIEICEZ D2 RB T EDT gy oy 2w 2 s
3, TR ED3ODI L, EEE O L
SR 1T WTHLYD RT3,
<AV DRG -

KO —BIE LT, AV v oRiEE#2 ¥ or
5%, ZDOHNCE TIIRKEOMIEIZ OV T 20
B25. RREEZOWEC LT, HRE oL =" |
Troposphere, FBER Stratosphere, HREE AR
Mesosphere, #E Thermosphere 12531} 5 K2 RREOWE
nTws (K2), Z0ib, RAHPEERELEZ 2ICEREEZZ 5N 5 KIEH
B o T 2DIEE L REETH 2, AV v ORIGEEICREETEZ >Tw»
5,

BIBBICET 24V VIREZREL TW BRI, FryvIZevda42IL (Fv
v 7Y V##E) Chapman cycle, HO %4 7)b, NO ¥4 7L, CIO %A 77y
ThHd, ZITRF vy T2y I A 7 NVDHZIY T3,

Frv TevF AL INE, UTD4DDRIEDP B> TWwE, 20 42DKIGR
BETHITZLIICES>TVLEIDONEE LV,

(a) BEET, 242 nm X ) EROHEOEMINIC X > THBEIHTHET 5.

O, +hy -0+ 0O (A <242 nm)
(b) R LUIBERTY, BEERGLTEY VEEL 5,
0+0,+M-0,+M
ZZTMBREIRE VG, ERLE O,0NHBI 2N X —%2%E>T 0, 2%EN
T oEEE R T,
(¢) AV v 03240~320 nm DI X > OLRREET 2. ZOKIGE, Adrick
S THERENMEE A Y P T2HEE R LT3,
0, + hy - 0,+ 0O (A =242-320 nm)
(d) AV PBERTFERIGLT, 2HOBEDTHERT 2.
O+ 0,—-0,+ 0,

ffE

HEE

[1] Kb oER SRS, HR
MRS R EICIG L TWw 3,

21 M ZBRFEERTH S,



Fry7eviE, INSADDRIGEVH Y Ao T2 I ETREBDA Y ViIRE
P—FIRINTODE EEZT, TR, Frv 7vrdA 7 VERGEERTRL
T, ERNIZEZTHD,

FOSHER & 1%, ERYOREORHZ 2R T 2 Th 5, mEULETH
DTHL L BAEMWT 25, 7 & ARG A+B->C+D Ics»T

ﬂ9=hWB]

dt @

(hea 1 RIS 85 )

THs, ZnzflvT, (a6 (dDRIGZOGEENTELTEMT L L, AV v
RE[O)IRD XY ICEDLT I EMTE S (L LERT, EEMCHO TROD 4
WIEIZOWTIE, ZDOREORRZNEZ 0 &AL TERREBERZIT)).

1
[05] = [0,] (%) {(1 + 4%%%)2 _ 1}

(kv ko kay K HIEICRISG), (), (0), ()DRISHEER)
I Tl BIUOMIEEEIKET 28 TH D, kI IZBEONMEORETH ) HE
BEWIZERE Y, FLMIBBECERZOBRETH ) HEMEVIZERE L, Lo
TINLEDNTVABENTE A TAHY VIRERRKNERS (DFD, AV VIR
BEIGEEEIC L2 dd> THFICHIR ST 2 D1 Tld A w),

@)

42 REDYINEZ
LRGN, FAZUIW L Tl AfiazElT 28R TH%, LrL, %<
DHENESIGZEERIBTH D, W OPDRRIBICTITLI EBTES, EX

W& X, ALERIEZ WL DODLDOMPVRIBIC T TEZLIENTELLE, ZD
BANBMLO Z E &GS, e 2, BiEHOF v v Sy A 70T, (@25d)o
AODRIE%EFZZT, N6 A42%FRHE VW, IhoxFldl
0,+ 0,—>0,+ 0,

EEARIGE V), AWERIGORELZZ Z 5 L EI2iE, ZNZNORERIBIT2WVT
EZTUI RS0,

7L ADRK
RIGHEERIZOWTIZ 4.1 TBR72EBHTH 5.
7 L= A Arrhenius 1%, JIEEEE IS
L, UTOX)IcETFL I E2FRAL .,

EES E=he Y
R

B o R

k = Aexp (— 5—;) 3

INEFLZDADORE VY, AEISHE Rk
N T 2@ ThH D, EREZFEHEIRIL
=), FEH Lz R X — X, HELLTTH
EHAGIRIE & X1 2 = 7L X — D E W IRRE % Rl
T2 DIDBELRREBOLFINVF—DI L TH D,
KI5 & EZFNX 2R 3D L I ICRT I ENTES (ZOREKIET

—HENHE SIS

ERETD

RIGDEEm >
(R EER)

X3 Rih7a7 41—

274 —0NEWnS),

[4] K@D X9 LiBEKFEEEZT 7
L= R B E WS,

(5] fEZ2HEE b IREICKTFET 2 28
ZOEAVIZI 2 VF — D3RI
WET 2 EE VIR TS TN
XVDT, TITREHELTY
5.

(6] T RL2MEHET 2 L E, K
NI X) kS CHET L
EYh, LhwZltdbdhs, 20
RIKRET 2, L) ER



4.3 Z{bDAM
LB RORE, FERSOG, WESL, BMIcHhE 2 KIGo0 3SEESEZ s,
ED, AERBICE2R0IyHIE="2{LE LTIE, A, 003MEEIEZL SN
%, Tk, ROIVZNLE—=2INT 2 RESNIE 2 EETT 2 D0, Z DI,
LAERORIE R A K O ELHE - SRR i (W - =3V X — 25803 2 75 m™) 1
LEVWIWEHZRODPSTH 2,
< 7 A7 x)L Maxwell 1%, V2R

EHPREEIC B W, KA T DMED
i€ 9 sy A B & Sk oy T B R D> & B \ — e
Vi CREIIRI S (K4)  E )//1—\\
Yo, GESTIRIOCZ AT 2L o sw w0 100 2000
SYARIC L 789 RIBIC o AL e
5.

-IvhOE—

777 A Clausius I3HME - BEFI2RIBLELCIVhAOE= I
AEEALL, v hntE—0FERRI

S = kW (ki3 Ry~ Es, WIsIY 9 2 REO%)

— He
Wye
“oar

probability density (s/m)

2500

M4 =729 VoA

4

Ths",

IvitutE—@@zE5zonich, XY RnEEZ S
A6N7D T 5 ETHAT S (ELM S LM S 29
TH®), 2O s, WMELIY FuE—oBFRE
770K TERSDL )Tk S,

ST, ZDORIGIHEL £ ) 2, KIGRHDO LY b
TE—Dmy L, RIBEAD LY F 0¥ —Dy DRI o
EE iU ke, EREETE, ZofiE-241/,+as ; :
LFEINY (ZZTAHBROZ Y Z IV E—ZAL, T
I, ASFRorviuE—24k), haezdbiic, ¥
7 X Gibbs 3, {WERKIGOENOF %KD BMEHE LT, UTOFTXODEHIR
V¥ A2 ERL 7.

AG = AH — TAS

—MO7TVH—

BE T—

M5 TvimbE—

(5)
FIGICBWT ZOEBPATHIUR", ZORIGVBEFENICED 2 & 2R T, BREZL
DEGFME, UTD3DTH S,
(1) KIGIZ k> TROZy buE—28 L, DORMKIGTH 254,

AS. >0, AS,. =-8H/ >0 - ac<o
@) FIGIc k> TROZY R b E=DEPT 208 RO LY buE—oynzi
% LW 21% EFREKE WA,

AS. <0, AS,. =-8H/ >0, AS_+AS, . >0 - AG<O
(@) RISk >TROZY bu =281, 2 DMO DRIk 2 A ROy buE
— DL % b1l ) B,

AS. >0, AS,. =-8H/ <0, AS_+AS, . >0 - AG<O

[7] =¥ % LVE—IZ,

H=U+pV
TEROINIPHETHS (ZC
T, UL RV ¥ —, pldEh,
VAR TH 5.)

[8] HDERDH & LTI, 72 &
ZATWREEE I & N a DIEDS TR L
TWw2EXICERBT2 &, B
FHCHHTZ I L2 FEZ N X
V, ZOZEMMEEELEATHTH
3 (WH LR TENICTE->
TL BHERIIMD TE),

IFNX—DHEDH & LT
X, SR —EEMAT 5L, #
WREFRDOBENP ERT LI 2%
ANE v, INHHEE LR
DETH D RO 2 NF
— D EICEA L TL BHERIT
R THELS),

9] RO b v Y-,
ARSI (Thbb, %
DIV I NE =D H > T
iz, HRozy re -2
FARDBEDIE ),

[10] =¥ F B E—D#ESDOHIE
LB ZICHFENICKIGD L
DICRL, ¥F7RA0HHZZLY
—Z{LizATH B L ZICHENIC
RIEhitEd, D 2-2%2KER L%
Wk IR,



- BV TIRA

HAEZICBT 22y brE—DZ Lk SICBL T, RO X RERIZE Y 7
O, IhEBANFETFAE V),

T RTOERBWEMIAETSH 5,

cWHh L ZHRBEEBEOH ETH, FE2 O LEORBIRT RO, HFEEEIC

B UL o e,

- HEHEMETIE, Ty huE—ming 3,

CFHAROLY PuE—I3HEICHAL L) LT3,

W2, BHEMGETLAWKIBEETSE 570010k, RERAREEEZ LOK
JE (2 PR E—PRESCHMARTIHG) LllaabELI LT, Ailozy tn
E—2EKT 25 X9 %Y AT L EEUT X0,

44 & IB\EE &k
BRGNS ED &, IERICOMEE L MICDOBEL—HT 2 X H)Icks, 2ok
REZEHE W), ZOHEITIE, WERIGIEEIREBIC R &N ED L IcREIN

ZODEERD, - -
Bs0. By o

L POl & LT, LTORGERY 1if 5, o e
H, + I, 2 2HI o] : el

065 K= [CH™

CORIBIZOVWT, F—Fryasd gy
Bodenstein i3 1894 FFIC/KFE—a 7 RREAVDO =
ORI 2 HKR L (K6), 797X0, o Kot am
HIOATREL 725A4Y, LEH,DATHEL: o

0104

R
g

BoY, WHOTEIOET S LS5, it AETOOOPTT OO
G DHEFTEE % F2 9506 & L OBk a (0<a
LN M
<) mEDD. REIELS DB s Ko N0 LT

WAYDEEGTH 5, 1oL 213, Hy &L LGB IZ1 mol, HIZ0 molEE L 72 & &,
RI&EH DH,, 1,, HIOPERIZIEIC(1 - a)mol, (1—a)mol, 2a molFET 3,
EHT S, 2L E—R Iy - IRERER "L 0T, KIEFRDILEE O
ZNzB VT, Gibbs HHZ ANV X —%aDBEE LTUTD X ) IcHEHIT 5.
G(a) = {(1 — &)Hy, + (1 — O H;, + 2aHy;}
= T{(1 — @)Su, + (1 — A)Sy, + 2aSu;} (6)

XoT, RKIGDOETEE Gibbs HHZ A V¥ —DBfR2H 5 720121%, =¥ %)L
V=2t v ru 2ok aahrnid kv,
IVINE—ZIDORABLVIIEGTH S, mEhs, ZORIGREDOIYF IV
Y =230 7% 51X, K (R#EEe) oy ¥ Ve —Z{i3adHEH» 6 ThH
5 (K7),
IyitubE—Z3z vy -2 3B a0 RES D IEFICE#L Yy, v
FRYE—3 R (FRE)) OREEZIT LT, UYL E—LIZRAED abl
N o bEERZTE, IZFEORGEHICESE, v tuE—DZ X8
DEXHILkD,

% M61k721Kick3z 757 7C
b 5. 77 7 Otk HT D&
(@21 &L E SO HI OFE
&) ZAL, M RIGHER Y 5
DR ERT.

[11] REEEHKE X, WEHORE
2RITBOPT, ZOYWHOER
REIWCHHTIEHDZ L. &
EZ BRI EEZ D, BE
REMETIE R,



0 20 0

2|
sk

_ab H ()
sl © sl G(w)
10 |- 201
0 0'.2 0'.4 0?8 OIB 1.0 L] o O‘.Z UI4 OIS D{B 1.0 0 012 UIA Uis 0{5 10
o ) o @
K7 Zv¥lE— K8 xTviutr— N9 X¥7AHHIRILX—

Pl lXb, Gibbs T2V ¥—G(a) =H(a) —TS(@)% 77 7ICETERKID X ) IT
%5, GPHVNE 2B VR TH L, PR TDa%a LT 5L,
ca<antd, (ERIEHEE) > (ERIGERE) 70 TERIEs
ca=a0rE, (ERISEE) = (URIGBEE) % 0 TFERIES % 5
ca<and, (ERIEHE) < (ERIGHEE) 70 TG
W72 PR O B R E BT R L =" L SRR 72 S5 ) BEHEAE PR L o o L
F—DEZBERBBBEIRILE—L 0\, AGTERT. Thbb,

aG; = ) ac; () - ) a6; (Bitst) %

Thb, Fl, KICEFOERROHHZRNLF — L RIGROHBZRILF — D%
ZRIBBHAIRILF—E 00,

AG, = AG, + RTInQ (8)
EEITSD, ZOMEPIETH D EZRZORIGIESR, ATH D E ZFHRIEINED,
FRIC KM G T RIBIEEQ XS D ETRT Z st E 5",

I, AG, =0D & EF, IERTROLMICSEE RV EE2RT, 20,

FHEHRIETH B, ko T, FHEHIRETIZEO)R X H LT DR 37,

AG, = —RTInQ 9
ZDL ZQIIE)FEERE WFIEN 5.

[12] E#AERBEBBR R LF — L
i, EEEREE (1 RUE. 25°C) T,
BAuYEROLEY B &4
KT 2EEICELDZ R LF—
(HAADOEREA R E BT R L X —
¥ucths), ¥7AHHLFV
¥—4oDT, Tryhp¥—txIyv
INE=D5RD S,

[13] K&
aA+bB—cC+dD
KB W TRIBES Q &
PA*Pg
LRINS,



