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1. A ABASAT R AR AR MAR? iRy
BRARE, BEI G, €9 RREF T

2. BT IASEE Ar B, o-FRGER D
A0, AL 5 -Flaleg3E & A09 r 3% K2 10T,
ey A2, T e AE A A BT Ak 6 Ko
A AT A 7

3. 4B R G MG RENE L, ANEL
B £ B, RSB EE A, ERRK
FAM, MERMETFHAN,, FEEREH

1. #3336 T3 38 & 4 38x 10" km, &
S sk 09 B IR R 45.6x 107 kg/mol, % B A
79x10° kg/m®, #ElesknrF—AEH -
R R, FRMMEREE ARG ‘5T K
w, K

(1) Z4& “FRE” £2F LV T7

(2) 4 “HFRE” WREHNS DY

2. W, L, AEALR E 5 R EZA FE 50
SRR R kR EAE M B T 0 RN LR,
12 AR T A4 IR

VAR B ok BR B AR R AT, RN e B A
Bl % T — 5, FHOHBRIBMHERW SRR EL
AR —

Ak s95E%

A 4H

BH

meg 4 G T e T4, 38 Ta2
R A X (TR AR B S TR —
MNERF AR

4. AARGF R ZIRARK, TR LR
F I3 EA G TR AEATER . AR B
EAZE 5T AP ZTR, ARy T THE
AN IARR F s, o SR K A ABAR AR
TG -TFHIES  HRXAEA, FFARE
FRERET 5T RG-S,

it Ba 4 i b oA — A B E AR A
BABIE, RDCEET —NESFBRRERE
FERE L, XAEEES B AT LR R
KL, FE R R A A R B RAR LR R B K

AET L hEE R, R FELE LN
AR T — 4, FRTH @RI LIRS
MR—,

EoHM: X AR F AR ER FH R
MAF 69 W BR T AR K2R N7 JLAE R,

3. A AL KR FREF T, £2
& LR EH10 K, %4t 10 R¥EFHFAHO, 1,
2, 3, 4 KA T E®mA Lag R, FRHITEHIE
BT RGBRITKT ko REIAA M 2HE?

il B
Yoit 5 4 HAR o 96
S S IR 2 e
0 1 2 3 4
Py
BITAENE (3~4 A—20) 893
BRI (Bl A ) RHIE
oS BT
W TR 17



S BT

MRAERRKESTHARY, 5T EMKRIE
B RINES), »FZREEEMEIER S, X
LR ZEEZTHTHEATREGRERS: &K,
Bk Fei R, AR T RE RS LA R E 6492
PR o

Ak 3y i JB P W AR A K R VLB AL R
RN AR, AR ML, AR H AR B AR A
# e 09 TT A Fe FFH ALK R X R 43 akad . AIE
0B B, B E RO FAETR . KB R
A EARLLARBETHET ELHAE,




BRI R G EIN, KRR
A%t 7k, B MRORT (5T ) HE
HEWE LG TY, RFE LREN
AT A P,

— % FH"

O EEANER

s ?

Bhe—AEEREBRKIETF, BE P
A A, BBEERS, CA16) EIE 5 H)
HPas Pos BESAN AT, Too TFEMK Pa> T Per T
J, mRAEBRSIRERRST RIS, BiT—
BAtE, 28 ANEREZMt 4IRS A B

D) KEsESFES

R — A de T R T, HAFRO R A A%
R P RS, XFERFEP I E - DER
%t (thermodynamic system ), fIfRE&EFR. RHZINGSERGE
KA EAE W HAB ARG FRIN A . Filhn, FEAE KT ik
A AR, AR RS, BRI
ARG, MR AREET 2T

TEJI2Em, AR (Bl ) sk, JAT6E
TR A B B X P, FERRGET, e
REMPRE, BWFFEHR -y e, Xy iEifER
GRS S E (state parameter ), 40, B THIE RS2
G, ZHBEARRY, K& ZaE; 8 T iEsh
F5RFZ RGN 2 [ EH, 2R E

D # % # (Roger Penrose, 1931 — ), EEHR¥ X . WEF K, FERFHF,
FARELEFE(EFHM) WIEHS,

B AUR. BEIHEREE 19




T/IK

t/s
E 2.1-1 WADRGEM R R

L E LI
A i v L

e

R FH Lt R

NI LI Y I

20 IR MBS =

BRp, XE—DNFESE, MEE RGN, @
%ﬁﬁ#Aﬂiﬁi——mER
E B IA R G AVIRS AR, ROV AR RGN

%EA%ﬁ@ Mo SRIMAEE A IR, HE
2 R BT, RGN TR RS S E g A B
ERE . XFRIRASMAVEREZ (equilibrium state ), 75 M5k
pis | 2 O PN

BARGA TSR, REFTA RS S B AABER [H]
Ak, FRATHRE LEHER AR RE AR . a2 EL,
FRATT A A PR 25 1 ] A

) ATEESEE

TS, IR RERRE S B AL
AR, Tﬁa‘lﬁﬂ‘@@iﬁ?ﬁeﬁ%zﬁ‘ﬁ%J‘%ﬁﬁﬂ”ﬁﬁﬁ%lﬂm

WER T RGEAH B AOTE IR, XD RERRES
S AR e . ek —BertiE], 45 H RAS
SEMAFAAT, XUARANRGAE] T, X FhF
M VERE®ET (thermal equilibrium ) o

EERY . RPN RGEDHESE = RGA @J%@
i, ALK WA R G I Z (B g Ah T Il X A4
TFR RO

POPH e R, MWD RE AL BT IO R,
BT B A LR AR, AT R b — It
[] R R o A ey B v Y RS temiperature ). AT TG UG,
T R GE — A R G TSR B W B, B A A
St “IREFCEY R A MRIGEE” (K 2.1-1), F
FEHNH TR AT I IR

LRI P R
i

1184 K (-89.2 C) %
T E ORI 3 Y SR E N B Ak
AR (Rt ) T3 BRI



) EEIS5EF

WER B AR IR, SV AA —Eh ik, XE
BERIBHR (thermometric scale ) .

B — N IR AR B B e B — AP IR BT, AR X Fh
Wy 5 A AR s R R T, AN, mT DR HE K AR i A
RSBk R i 2 7K BRI EE 11, 3 B FRAT TR E 4048 oK BRAE 1) 5
JE SR 0 OC RIR R R . IR AR AR 5 o
AR R AR T (K2.1-2), 5%,

B T IR 5 RN e FH DA I i SRR i 2 i, IR
it Y B TR 25 AR A BE R 7 vk . BN, 8 IR RS 2
PRERSUE R VKRS 0 °C, KA 5 100 °C 5 4Rt
OB ES A 10 “CZIFE 5 100 °C ZIE 2 181145 43 1 100 25453,
FyHEAg L C,

AR AR Z R Rl s . TR R
7 F) R B ] E v D S23B E (thermodynamic temperature )
v ERRA RPN EAY R —, H ST £0R,
BN RFFIRIZ (kelvin ), fRiFEFF, 5 A K,

19604F, EFrIHEARSifE 1 RIER SRR iR
FEFR: BRRIRAR I IR T, BRI AR B 2 1Y
Wt IR, ESHIERET HCRE

T=t+4+ 273.15K

EreeraEit

S

E 2.1-2 A A IR T

> REETARE, EAT
whJE E W BHE T LR K
F(C)RBTFRL(K),
FPl1CchH51KAE, B’
EIAXFPTHEILAK,
tag AL °C .,

M Al g H 1 T H—ANBEFAE, BEXATRBERZ —AZWRL, MR T —AZEWNGY
®F, MIRED REAN S BEA RGWRFAET SR Flde, RE&REITAREZBIK
BERRGRALER ESE—H, BETAN, REBRATURESRETL, FTHIH R
Bk TRE (H21-3), RSB E T ZRERE FRERZ M= A 83 H65 K 0 R E RF
8. wE21-4, Fe— 5L RBLN BN ANE B — KRB MAE B LG T RIEIT, BRAeEE,
WMERANFEZRABEE, B R PRARHE T4, BEEAKR, EHHELEKR, REiBBE
ey MIBIR K, KFE LR ABIRE B LARENG —ANIFE, RFRF LB LT MR R R 6 & E
BB, AWT AN Z FHA3000 CoyZHiE, A 69T AN ZHEELE A REGKE, & LR E T
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K 2.1-3 W4 BEIRETT

it Ty TR T,

K 2.1-4 AR R

RARNE A B 0 B TR REIR JE 09I & TGS RELH RS . W ILeG 25 b [IR i A 4 IR R 5T
FodR @, IR, 40w MRS BT B AT RAF AR T, AR RIS B TR AR 3R e SRk A
FAEGY, E B PLRE W T TR R AR, 2R b i et 2, 228 TIREEGN S,
JE R KGR AR AR R IR IR E AL IRV RG SR s Sk R 4 T 04 R TR 35 SRR
AR, VAR ARABEGARE, BEOEERERANBER K, BRAT R
HBEARRE, ALK (ak) WEARAMERBEA X, ARELTARNBENIFE, RIE
BAEF, BERE., FRIBAT. MEREITSAMUE R, mLXEES BGER,

l‘é)) %3 5 RE

1 MR A BRI R, ke fE
Csn b BB A IR P ik, it —BaT R
BrReil ik ANRE LA, RE LI KTP,
IR B R IRE . HKEBR A LI,
kA B 5K RIS, ARIE R
FEIT A BB B d e R AR AR AU P
IRAM T AT CRGEET MR AT

2. RATMERLE DR GAUIRR 27 C,

5V RIL? HATIKEHE AR, H
HFBEA25K, AL VRKE?
3. L EMB T XERAFBET REMN,
HREIANAXAZAXNAFXEATE R, AEARK
BEIRATRE, BAXEZAXZELET?
SR8 X-T B fe Xt B EE

22 B MBS =

4, 215 Tk Tk LLeE LR E
KOREt R I, e XBeBLs v,
AR BHALR (B21-52), AXELRL
BN BIR K, Fed ik e B IR ) B AR R
B L, HATET — AR ey b R,
R« e Rl b b ) e R FRARE R R 4G,
Wk ERE L, LA EE, AR EARE Y
LI K e 7 B

R B R

o
o 1 , IF‘/

¥ 2.1-5




2 PR TE

B R BEF PR R AR, 2K EAN
AR T , MEAKRNITE, KAEE
B, BEAEER, AREBK - AXk,
— R ARG ER, KBRFRE AR
SAEZRAFBEZG, L, €A E
HEEG TR A R0

FATE LI I — MR D0 . — % B YA, 78
T AR 5% #T,ﬂfﬁ%Wﬁﬁkﬁmigo&Mﬁ
XA AR FiEREE

GED

RRGFRTUANE

B =neEx

HAAEWHARL, RNTUEEZE -—NRAAFRA,
bhtn—EREWZEA, BRRELATHEALT, MEARKE
FREEREHER, BoMAERERSEKRHX R,

FAERBHBR -—BRZAENFRTEL, wE22-1,
EHBTHHNFOAERKE, CAEE-—RE-—KZAHE
HWE, ELRIARFY, —FTHILEZAHENAERNTESE;
H—FH, LFAENEREOFERAR, RIEREEZTK
AR

0 mEeenE

FENEZAANERV AN ERp, AEFEE
W,

EEAWNKEI TLELRERER, SAENKEI -
EMa&mMRSH AR ECHERV, FRALMNEE U B 2.2-1 S
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N BN S E S R

PAEZBMATERE L, BRSNS 58U A5,

Bl #E>H

R FERGER T MYEE p SRRV XA, TR pVEGRKREI, HREH
AR AR B, BB A, BT U R R R R SRR G Ry %
2, EWAUHLEEE, EHRAHNpVEGENF R G & (H222), M4, BaHE
By B 982 T B ORAR AR R R

BT DA — B R R AN AL, DR TR p i A AR, LARR B ] 3 A
&ﬁ,%%%%%ﬁﬁ%ﬁ&ﬁ%i%ﬁoﬁ%p—%@%¢%%ﬁﬁ%ﬁﬁﬁ%@/%
B E(H223), RRHEBRARGEKREL, WEBSKRRAL, BEFE
FA—4E&LE, RONBLREMEZR,

p p

>

(@] vV (@] 1
\%
R 2.2-2 SRS PR S PR 2 F2.2-3 Kl p o IR

Je [E R A R BT H A E R K R4 H i i S
ZH, —ERENENSE, EEREFAZNERT, Eap
SRV Bztl, A

(1)

pV = C (2)

KpCRE%aE, 3H
> CAFE’, E%2Y p,V: = p,V,
p. V EfeEt CogaRd, A p Vo FIp,. Vo 23R AN FRARZS Y s A
e FRERR., iE B
REL. AP ERE AR, (2) BT — 5 o ) FE A AR 09 S5 i AR L L
C I HMA—RERE ., T Em/EIEEEER (Boyle law ) .

24 PR EME S =



SE=D

RERSZRR[UFRLT MMM E

I 2.2-4, PRI RZAELH B FTHEAA,
SRR RAE B BT BT S RSB E, bR
ST AE Lo 2 T vk A AR ARV B ETR
B B AF 6 R IRAA p AT AU R BT VA S A
BR, XA T AR R B ARAR BT AR R 3R 69 2K
18, Wi HPAE B Ak e p-V B4, 3T vl ¥

Brp5 VAT LA RG] R KZ,

Kl 2.2-4 LRI AR SRAL L ML

@) %3] SRR

1AM “WRAKRFETGIE” 655
B, FEAEILRT —AINKE, 2R, )R
AT R PO HUAKERA, PEfRINEHA
TERR A X DEIAA, XIHEKIBERST
WARILT p Sk V RELEHLE, B h AT
p fe V 89 RILFAE; N EHIAA, WmRie
E%%ﬁ%ﬁ%&ﬁﬁ%p\ﬁ&ﬁﬁﬁ%%
AR ER PR E, XAEELGEREE RET
AR E, BRI F AR IR R R R p SRV R
By MLAE , R A 2 Bk

. (HAEBENTA| TAAENGER
A5

A9 K llem p/10° Pa
1 39.8 1.024
2 40.3 0.998

2. —ZREWAM, REBETHFRE
AR, B22-5FHmEAFIRL, EFR
ZAT R B IE L R 2R
A, LA,

T,
T

4 2.2-5

3 —MRFRWEARZ25L, RiTAH LK
MRIRITA, FFiT— R#RIeRAR A 125 mL, /&
%5 KA EABR 6 A ARATIH R RN, e REITR
WK CERRH I L L@y ERE KA EH
Fl, 317 20k 6 R M3 2 AN IR EZ KR AR
0 % VAE? RSB ST E R R T H A RTHE?
S FRAT ALB 09 LA A i R AR 69 AT ARG 7

4. KB R FRANT —AA08, EFIK
BARe) B, EARBRAEEF RBERAALY, % EHF
K AJEAD S T 768 mm & 69 KARAE = A 09 JE SR BT,
A RAR AR G340 2 8 750 mm,  dLEFE P
A9 KAR M B E TR IE B A 80 mm, B XA R
8932 A 740 mmRARAE R, EIRE R AEAM S
T % B4 AR S AW RR? BERERE,

B AR BRI 25



@ AR RIS

ﬂﬁ‘?

Yesn LB ik BEBE—ARIKIBE, &
WIBE P IEN—FIAKAE, A FEARER, &
WAL B| KA NG G IS Sh, X HEBA T H 49

o} T
Pl 2.3-1 JRam AR ARG iR R
KA

26 B MBS =

SR, TR AR RSB A RS, —E
AR AR R I P T s T

D SHNSETK

— 8 BUE AR UA, e SR AERS, (RBRE I
TRy PR AR I F EZE

FEATAT LUHT S 35T — 58 o i A HE AR SR TR s AR
RO T, ARV SPT AR TRCR . IR, 18
V-T Blg, SR — Al IR i EE (B12.3-1)

LR Ao - B v | el S R I T X R
F, EPMEALUERRN . —ERENEMSHE, EEE
ATHERT, BFE YV SRAOFEE TRIEEL, AP

V =CT (1)
H C BwmE, sl

Vi_ VY,

T, T,

Hor v T, fV,. T, iR R SRR AR F A
PR, (1) Xl T — 5 o A SR SR Y 25 AR
R, FRATEEES - BFRE® (Gay-Lussac law ),

D SHNSETK

—E B AU, FEARTRAVERS, TRom bl A2 1L
SRR A F A



12,32 2 TS A Hesi S IR R C R BRI
Kl23-2WnfLIF , 7EEAB il ferh, FRok p SEk e
UR— KRB R, ARREAIE PR, (Ha2, R4
FZABIER £ SRHIAHAE (K123-24 ), B AN ALHR
s, ENHAAR R (E23-2), MB4, AR RS
IR SRR BUEIE L BIRR T,

p p

@) t/°C —273.15 0 t/°C

Kl 2.3-2 RS p-T KR

L ER AR A AL AT 7S R A B, SR
AR B I, AR R 0 5l 1 IR 2 [T AT 26
PRAR

ATRAUERA , AR s AN ROK | R EEAKAR, 4] 2.3-2
P AR AR R B AR TR A T SR Y O K, PRt
TR FLAYE, 78 p-T BB, — & Bom i AM AR 2
BUE—Zl i AR IR . X, X AT PR
BN —ERENERSE, EFRETENERT, ER
P SRNZFIRE T RLIEEL, B p oo T HRAEARIE A0S

Hrp C 2 a, 8iE
n_P
T, T,

Hrpp,, T,/ p,. T, 5 E R SARTEAFRRA T A9 K5 Al
P 2R T, (2) M T — 5 i A0 R Fh AR Y 25 5 A
EHEE, FATIEEMEEIRERE ( Charles law ),

[ R ]

p
A
i
! A
|
i
'B
R
r” I
|
|
I >
) 273.15 TI/K

M

> xRNt HE P, A
B T K& EIJUAE 0 /R 5% AR
STUAENE “EEARAKT,
R FILTHBR R E A
STVAEAE CUBER KK .

RS AR EE S 2 x 10° Pa, AFIH 1 m®, JEEE N 200 K, T4t &R RE
By 2m’, Bl , NS5, IREAR N 300 K, SR SARRY R

B AR FEREREE 27



ot HAZBFPHAKR, ERESTUPAARRERE, AARTHETGER, K
BAfeBELSMNAP. V. T, 28FB3E2Thp. V. T, BFEIFZIRTH,.
V,, T,o BMTASRNEREEF TSR THERE .,

B MIEREHER, A

WRIEABER, A

=T, pV, =pV

T T,
ey k15
PV, _ p,V,
T, T,
5
P, = p.ViT, _ 2x10°x1x300 Pa — 1.5 x 10°Pa

2 x 200

LR R A G SRR Rl 1.5 x 10° Pa.,

28 B EEELMEEE —)

D EiESHK

BT =7 > A AL . 2 TR ISR — AN RS 3 o AR 2
FEFSEAR (AR ), IREEAKAL (XS ) (19
AT BA kR, HRsRARK . IR, i B RE
AR AR S bR 2 R A RO 2200, B, A —
SERTE A, RS KRR, BB 1 m®, RN
0°C. TRMMEAZERIZEAT T, QRS R E] R TUEAY 500

RIS, B NE o

{FR: 300 4% %gﬁmz@F,E@ﬁMﬁﬁﬂgﬁr,
RESZBRAE, PRI R 28 5 A Ak, s
RS AR TR S S R B A A AR

SRR T2 A TR F1, RN
TG I, S T2 MG 1A T iR KR %
SRS TGRSR LT 5 AT, SRR AR
Jo TR, Tl TR — R . RS TN
RV 3T A2 AR, BT R ) T e



i SRR R o XA A TUATEATAIRE | AT e 5 T 4T
BNESE E R, AL EMAEEESA (ideal gas ).
i HECMEAR R B0 T 15 H 00 ) BERL R REAR Gy st e B S P <
REG R PE I AR AR TZ R ILH R I . Rk A
RSB, JEIEPR R S AR AR AL B, iR
ZEAR N

R B
8 DR

ERSERESTTE

A

Wik — R REGENRLBARRENLAETAZA, FERDP, ARVARET, FiE, TE

FE R ZNEEEERAARE —ALERTH AL ZNLLZFNAE, #—FTWARERE
0, —EREHEFZER, EAE—RESTAE KA, RELERD, ARVABET
TR T, 2R ERBPRARVIGRRE R A FRBET AL RFRE, LT 5

RFPCALERDp, KRV, BATAXNFE, ehAKWRE, FEAX, EXPMERAAK

ARSI A,

D SRR

o ¥ Sh B Al LUE MR R U SE e AL

— B TR AP EAL A, IR ANERE, T
FIERE R —E R . ERXMIEI T, RBUE/NE, 7
A&l NI K VAT AT TN R VAT AN R 16 6 e D
2, AR RREE R (K2.3-3) 0 X2 s HE
A IO R

—E B AR IR A, IRETHRI, FRr s
REHE R A TRAYARRRIRI G R, (0 A R B D/
A BEPRFIRIR A o BB - BB e E HE IOV RE

—E TR A AR B A, EROR AN, 20T
WoR RIS AL . EXFEOL T, BETHER, 207 8°F
P BEH A, AU SR I R i i A P T R SOV
iR o

F
FENICH N
v A A, o Q
© o7y 7 490
V1 pl V2 p2

K 2.3-3 ZEiEARk

L

AR TR

29



S nemi

EAEER

B FHR P, AL A TAR T AR P Mo A 53 R AT R AL S8
FAR, ERFRAEEKRE R, ¥R ERkS, ABERENS R BAERIL-FR
AR, AR P ERIMEF AT S0y £ B4, B REBRZ, AR ST
AR, EAXAFE, AMIKTARAERA R X TR, IR TFM
B R, AR T AN K INAfede R FIA M AR, RiZt, FAEER EILE PSR
B, A28 8 T AT RS AT ARG, AR A ML &L, HEF FiE
ARG FTEMENRANBER IS, Hlhe, RE, b, 3 BRERT. 2A

EE i%\ gﬁ‘é’h/ﬁ&%o

@) 53 SR

1. BABAMAL, 17 CHE N4
FLA 89 JE3%52 9.31x 10° Pa, % 4R#LHE] — 13 °C
A T3 ERY, FLAEERE A 8.15x10° Pa, 4@
FLATRARA? AHA7

2. “RKHE” RERBBREFH—FEST
F B, BAER, BEAR EIRGBAFARI A —
AR EA, MERiEde s ek E
BB ST WAL, A G N HEAR R R R B
(A 23-4), &m#Jg MEREEAREH 80C,
Lateg R A 20°C, KA EARERAE, D
BT a0y AREBR A PR T. 4
R EAE A TR, DEX R E S K
H % K? RH B R ERABENHE N F 8T AR
REA F A,

30 MBS =

3. 40/ 2.3-5, @—A%
943 AR AT HE P AEN — R E
MR E, B AEH, & & 2.3-5
BRI A— DA (K
BT ), e BRI K AR T, Xk
=AM BRI, S S AR~ 360 om’,
BE NI g, RBERA 0.2 cm’, RE
KA A 20 cm, HiREA 25 CH, i
BE210cem, HLRE LARZBEAL, 2 E
AEH T EKEFEIANRBRIT N ZERA

4, —AEBRAFEZRANFBIR, AR E=E
AR, BB LN —ATE ST o83k
E, HuRREI, HIEE A
WMBEARAS, FR—HILRER
AEHAEREA | T, o
B 2.3-6, satsrRegRE A T,,

Wie BB ZEBENT, 69 #K T
B, KA T 8 A !
REEA L, FBAEEPAH K

SRR T, HARIEA LRI 0
HEFEBERGREX, K 2.3-6



O ik

"~

|2

WA 3 B AN A0 9N, e
ST & EAR A HEAE?

BB AR A 3 Fe b Bk R 04 50
%, FEHA 2R £ R D2

B MR B S AL T I, AR OB A AU A4 L

D RAFIERIE

[EATT LA A fm AR R A RIS

A, Y WL, SR TR . WK R R A
ALK ZE BRI TE L b A, B AT 18R EAA ALY LA
AR, BIEZEFERA S A (K 24-1)  BEMEREIENR
HARIE, WL EE NERIE, RRA S iR (BFRK
) PR — N SRR, P e SRHE (K2.4-2) .
A RERI . BN LR (K12.4-3) 2.4-1 TR

PR, MRS AE . U BIRGEIEMIR, JEME
B RN INE

Bt < I N KRR

[ 2.4-2 JLFh SRR LTI IR & 2.4-3 AR INE

OzHE-—Mg 4, LERPHBERRSL, TURKR-—FFWEE, HLZH
WG R RE, AXKEHERNER, ZHEARB T LUELZIER.
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R TIRARIE RSN, b ACRIAR S AR TR B B LA
AR FAFEPHE éi . AR ELAG B B R
AR AR A E R AL IRLE E%BUZ— sk,
b ERPE A 22 5% o

$ED

MEIIBM =B E AR XS

ERECT AR RERHBRAEEZ TR £, BB RER RS, RERE
BB Er A NEE (H24-4) o WEHFR =8 R B850 X
Ik (K 24-5)

B KR A AT A7

S R

_l

svidl

G Z EEA
H2.4-4 SRAEE 2.4-5 BALKRITER

ISR ZE IR AT DU Y, 328 A A A AL X SR T AR
LT R, RHBZIEIESA 7 mag s AR R =Bk
A E A AL X IR AR A DY, R = BRI AN [R5 )
P IPEREAT] o A 2L SRS [E) 7 1) ) S L PR REAN TR 5
A L AR AN R 7 o] B2 e BN R, X R M AE=
[ Canisotropy ) . Q1K 2.4-6, J7 A0 fmiA 2% ) Sk
AR, B BEEIE A S P BTV AN [ 7 a1 37 58, TR
AT SIS . AE S AR 254N 7 1) B 4 PR o R 2 — R
P 2.4-6  Jfit i T BL4: XMEZEEME (isotropy ) .

L2) g 5isic

FILE A B AN TR, AR B AR AR S BT SRR JE SR

32 PR =



M4 R BRI LR B, BB ITFZ AN
an A2 ) (B 2.4-7) o BEAS AR AR & — AN/ N B GR (AR
(monocrystal ) , A AR HL45 n) 55404

A, BTSNy R A2 ELTC R, B4
JEEAHE R IUAIEAR, A BRE&mR, (URE TE
—E FE5R T HAT B A SRR IE, RATILE R A 2 &
(polycrystal ) o FEMESZ ) 5 R 7E — 2B BB, Bl ok
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AT g (R Bl FRATATLUN k36 st
VETER SR MG . U PEE R MR AT ROk e 5



JrRg istE], VX R R ERER (half life ) .

AR TR, PR, HE AR K.
filan, %222 A N EN218 1 A SE 3.8 d, 4R 226 AR N
S 222 1 2 I 1 62048, 4l 238 T AE Ay EE 234 1 2 12 1Y)

K ik4.5 x 10° 4F,

XF—MREENEERT, WM RAAETEEEEENET  » 24 240#R2ZET
ROMAHE R LA, — MEEMETETE s, AR
T1sEiEA, WAlREEL0 min Z N EAS, WA[REZE200 7 @4k — T “HA
W2 EHEA, R, BETHR U KERFENITN  musgRcTammn” |
YER G, Fln, XF e, vl LA, LT 5 7E
1s/5. 10 minj5, k200 74FEf5, &&F T AHSZILEA
WA, ETT R, SRR SR

R T ER AR I RS = AR N R A S R e 1,

PRI B b B Ak A RS RN S5 0% A K R filan, —Fp
R IT R, NMEERVRRIEAE, 825 AT
RIEWALE Y, s ey, eEEE, dBAmE
R, ORI T, RE SRS TR A
&, HANS R R TAZ IS5

D &R

R TR A AR, B A A BN T
TR, B e E R ok R EEE T, T
A — P E AR —R 17 F—A s, B

N + 3He —> 1O + iH

O AN — RSB R TF RN THAS . AMUH a ki T,
M. hrEE My A&l — i1, #n]Lise
PR FAZ W FE AR, 3l X R 7 28] LIRS R T A% (R 45 44
AT LR B BT

A% AE AR T S8 & T AR R AL R, R
J¥z R (nuclear reaction ) . 5EEART R —FE, FERE RN
W BRI . TS

D mEtttEfIERERN A

REITCREAATAE—LE R TUER AR, BT8R
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> 5 R RS IRAE
o, NG R L F 8y
AR IR, R
42, B LA R
HEHur, RIFT 2
o 5

R 7,

K 5.2-6 WHHASF

2 I ESYEE)

P 5.2-7  GFLeid I RESE < A
R Y

112 =y BB 5 =0

NTEAPERIGLER o RIRTPERIAL R AT 40 24, iS5k
A A% BN A N TR PR R 2K B ik 1 000 2 6, 4
FOCERARA T A C R PE RIS R o 6 RO P R AL
R IR [ REFT BT A2 s A3 21 7)1z /Y
IAAES

S FAL TV ER T AT A PR R A7 3R A Y
SYERIMRSE . Ban, FLAT A BELAL L n] L2 S 2
JEAL ([E15.2-5), thySERard aite, [CERIMBIRY y Sk
5B AR PR A O, LD A BRI R, i aed ) S A
590 Pk, FF LM ESGR R E S5 AL, wlial
PR ) JBERE AT F Sl o

L ON —‘
r JEL P A il e

._.//.

— kb
Qo S b

¥ 5.2-5  SFF£R s E

s T FEEIT T, BT AR B AT DL 7
G 60 ICHTATT (K5.2-6) . AT AT RENS H TIAI 7
FEWR? JER AR 20 SR TR 32 6 1 SR AN TR, 4
SURAY LAY, TR LR BT A7 BE T R . A58 4R IR
B, AWRRGE EFE Y . JCIR IS AT 2T, AE BT IR
RIS L f R A

AR 4REE Ry SRR T, SRR TR L S
&R S, 2 ik, AT AR T B s fh . Py 4R R
ST IR SEE Y M an s, Ilsese &k 2, K
TR (K5.2-7) .

TR — MU TR IR T, R RT R H
b [ 28 1 A% B A AR R R W -, BRI, AT
FIRCE AR . T, —FoCE RS AR ZEA A
A B A2 . R, FeAiTmT LR S [ 457 AR R A i
SR R R LA AL &, XA i T BRI
WL G — S S5 Ira s, BEGA U R
e, ARSI ok o SRR R R R R R T



FRAEAETFAE . G5Bk 75 28 2 BT, 4wk A me
FEMRAERT T I, BEACRR R, (U2, FFA B i il
Tlim . BEEVEYI N BEAE B Z K f 0] . BEAEAED AR 1R )
A B, A B I ARMERF T o SR 88 (%) T S P )
5 ZE il AR AR AR AL 1 i T, SR B — g s [E) PR
RS R R A R S PR R, T ) I B A e T

NARFUIR R T AR 2L, gl s A7 FR R
o an&5.2-8, 25 A SHal iyl S 1k ) 0 22 131, 3
PRCTR B HUR AR (206, R WEBEME ) . BB s R 5
131 m AL 0, A FHHR I 25 0 o PP PR R B 2 20 4
BRI, A B2 W R R 50

IAEg, B RAEYRIS TS LT Rermise, JL

SEAR A B TR R T K 5.2-8 it 131 F T MR B9
A2 W

) EHE%RS

NE—EHA G E R IR T b Filhn, sk s
IMVERRA K AT L, BAVABR A4, HbdA
P, FATHI A H & RS, AR B AT TR
P, BN, A LK BIRE A TR A B 40, AP
AEN210, KL RBURPERIAIE, A EAT ARG 056 2 AL
TEZ 2RI EZ N,

NIIBuR YR EES0 DN S RS R0 27N (DS I € 127 N ‘ ‘

X M R BN, A A EE5E, N, (] .

B PE RN R, AR BT AR RURE, R AT 74,
[l EE, BEB L o a5 S KR TS5 Y
ST Ty, FREA B WNE 5.2-9 BT /s R F15.2-9 Bl AU

& 14 MER A

AR P 2 28812, WA V20 m1d, FTHERERANEKXALEN, BXAEA 4
¥, PTRERAFPHRINAZEZRE = Lm 14, BRI AER
UN + §n—>%C +1H
B4 LA AGHE, B AR TP EERERR, BREFAENY

FOE T 113



HC —> 4N +ge
BRI F Z]T, A5 7305, LR ZAXRH RE, A2 FHE5 T4, AR, BEXKA
P ST LREE, RAGFL0ZABBRT FH A 14, Ee Ml b o4F R ferd B AE A 5 2R
BB AF, RABRLAG B S5 XA TR, HMUAERE, BERANGRIUADBERT, RBF
R, AR REEAFRIANAL . Bt ARIEACHME IR BRI 694 SLRE T AR A4 S T e B )
1) dm %}Mﬁ eERGFR, TUARNPRE—SHER, MNEFLPHHEILEE, wRE

RIRMAE 5, WAL SR H LKA 1489 — A FEMT,,, #5730,

ﬁfv}\i{a, 4

%ﬁm@%ﬁmﬁﬁ%%%,m¢mﬁikmﬁm@,Wu¢m$ ------
RAAE BRI, — LK, %é%ﬁ#&i% B ﬁﬁan,a¢fﬁ%aﬁia% LT

JEFM TR, EXEUATI3mMIEWALELINT MARAZEL M @GR, BAaR140, X
FEEA~29 285 + 1 350 ., EMKIE, HRIRNTAABZIANMECERBEE, TUMEARE, T

R T, ZHRTLT HA,

AR

B) so5um

LBHEAZ®RE TR, RTFHETEAA S
F, AL AERFETENRTELEB
¥F? BERTINEFSEAZTHPREF A,

(1) *8Bi (%:4%) .

(2) %Po (447 .

2. Z6Th (4242 ) 5%Cu (44 ) A
ﬁ%&m%%aﬁﬁfﬁdmun%ﬁ)ﬁxﬁ
%Rn ( A4z ) 223 LR xE, JLRBEE

&em%um%+ﬁ%mm¢1gﬁm4
213120 dJEi&H % U7 25 heslk 210 89 F 2 A0
A&5d, 21t %V RJ5, 20 g4L210F # 1.259 ¢

4. RIFBHOANTHT SRR T EFHRE
HH LR A7

5. B THRTEATIHETHER T,

(1) BNa (414 ) FRIA ok T 5 5

114 =y BB 5 =0

IR

(2) BAlI (%4 ) FRIA ok T BB
IANFF,

(3) B0 (&#) FHRINMF T EHEHLA
/i

(4) BSi (#4) FRINRT B E LA
5

6. T T FIAZ R R 5 £2

(1) BF+3H—H+ ( ).

(2) 4B+ (

(3) YN+ fn—>( ) +1H,

7. BEHE ARG T, FikAH wH
5.2-9FF W9 AF & R A X3 L XA 1R
& ATHRPAFRL, EAZFAFENY
B, RZEEA A7

) —>n +4N



© wmh5sah

o 7

RTHEAEFFRRTHRG, £R
TR NG ENL, 242 HEleH
ERW R TEERRGE R MR EK
FFoR?

«—107°m —

D ZHSmHERIEEER

AR B2y, AR AR S DR EE A A BAE
RIS I EAEH . mmAHEAER . s AH B AEH An55 A0 B4R
Mo BERF A7, HRATLUE S A TUFh A TAEH

17 T, ATARI T A5 1. IERTAG
AT R AE R B E—i (E5.3-1), A KHER. B EH
MHME R, 51012 ARF N —FEAMEER, iy
VR FIF 2 () B g R | 7 B 3 1 B 30T f)— Fh e PR

191 )5, AT AR 2, ff g 1] A9 A0 B
RER I AR BAE T, MAS L D2 R — A AR B AE FH A AS TR]
RI, XM EAEHPRVEBE#EEE(ER (electromagnetic
interaction ) BXHL#E ST BALE AR R —FPEEAAH B AR
FAVHGE, ZOWP RS T RS 7 H A BRI 1IE
MR FA%. MR Z RS, B, #f . 2R %
S, HRRL TR T ik L LA 2 (] B FEL R AH ELAVE FH o

201H2e, WSRO R IR AR R A Y I FL A Y o
TR R, 2RI, IE B Z A
PHEHEFR B RE T, XFF ez BT A5 RS
Z, UTRFS5RFa a0 B2, YHE2EEN]
K, R Z B — AR R AH B AR, B
FEAE—MZ Ty, BT REME G, B
PR F#% (E5.3-2) . XFERPRAEEEIER (strong
interaction ) . S A G| JIFE IR, HEEHEKRE, #®

K 53-1 A5 iz E 2R
TE—iE I i

|

-
n._.n

*H

= )

3He

& 5.3-2  SEAHEAE A LIAEAET

AT Z [H]

Cisn

1k
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L?)gisine

MIEAEMZRE/N, EREREERAZ10° m, B+
R RN, i AN FERR, X PR AR SR e SR
T, ERMET . XFE, AT, W SR AR
Hor BIAEANR B RO & THER

1922 R 20128 0), AR R TS . Jak
RI, TEHELETR G ThEAE T B o) —Fh AR AR
Fil, # MEStHEVER (weak interaction ) . 540 H /& FH 251
IR LRI, RIS b F— AR i R e . 554
HAEFRRER T, HOR R EAER S, HA710% m,

+.A.06
. gnnﬁb

A TH T g R, AR R A, T
A G MAHEAGE, 188l BB, 51 B aER Ly
k. R, —Fr eI T M
A TSI T A —— R R T —LehE R, AR
FHUEANIT, dE AR T e R,

iy, MRS TRE, BlEENAETH
U RS A S PO RTIEL ANV | LR/ N N R LV S
TR TR AR

J
wE53-3, SURTFHAGHAKTFAmA T o
G oA, BRENS T, FEIK i o
BE. FULR, AAHT B RARTHEA BT -
ML, BT TERNRELSE TG BN <
THA 4 X R % 5.3-3

116 =y BB 5 =0

TR TERR 4 G — B, ZEE
i3 JF, Wi EaEE, Xk T4 SEE (binding
energy ) o IXPEEEUIEL T4 S MR AL MR A RE & o

HR, AR TR TEZ, EREEREER. 5
THEME GRS T2, WELLE S 88 (specific

@ 1967 £, * [E W38 % R (045 B L5 38 40 38 2 R W A % B A2 o 54
H A TRy el LR T R L, R AR IR S
BT —MABAER . BIZ AERIRE T 1979 0935 JURYIE 2K,



binding energy ) , WIY/EFIHZE5GHE. LA G REMC, IR
TR TG, R R .

) EESHE

JRFAZ N ES A AR ME B 1 . s2dy, ZREHE &

BIAFE L TR E S ERRENCR, R
E = mc?

AP TR LRSI E . RSk
HADALER I FoMp R PR B i, SRS EN R, T
THREZFMHELE, & —FMWREREARMNTEZ 2,
SLREHE A R A5 G e

[ 51 ]

CAIPFRY TR m, 2 1.674 9% 10% kg, BT S m, o 1.672 6 x 107 kg, 5%
[ THRE my Ay 3.343 6 x 107 kg, RITAZI HLAE A BE.

D AEAE IANRTRIANFTREEALEGE—RY, ZReNaT, &
BRKAEE, INREREABHLEER, ORBIMBESRAFRENET R ELN
8 ZARTARE 5 X — R E 5 R LA, BRI R T HR B Az b
YN

‘o ’m Ao

R ) i e SR 0 -1 e
m, + m, = (1.6726 + 1.6749) x 107 kg = 3.347 5x 107" kg
XMUE S i s Z 25
Am= (m,+m,) —m, =(3.3475 —3.3436) x 10" kg = 3.90 x 10~ kg
53X JoT 25 AEX N [ RE BN
AE= Amc®=390x10¥x (3.00x10°)*°J =3.51x10"]J
FERZ T, BRI REE (ev), BI
l1eV = 1.60x10")
JiRUA, TR A e

-13
A= 31X10 0 oy 2 19x10°ev = 2.19 Mev
1.60 x 10°
ST LS A BE R
2.19 MeV

= 1.10 MeV
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XA B ] I, TR 5
B/NTFHRE R FRIREZ M, XA
ZIIERESHR (mass defect), RS
PRI, AR R TS G

AR R A% 0 L A RE R AN — R,
Pl 5.3—-4 S 2 B S o i) 2 4455 S 1) 114 JRT %
AILVEH, WS RN R F g G Re ik
PR F R B R 7 oK), X

tbZE 4 rE/MeV

O PN WH U O ©

20 40 60 80 100120 140 160180 200220 240 B EAA

[ 5.3-4

B) so5um

1. MVAT JUAS 7 & sb 342 R 5 AL 5 R
A AR B Fe Al T AL

(1) €428 & BvaF kA48 ZAE A P a9 R
—FF?

(2) BHRABESANEETREHEHT
&7

2. AH 2 RFAEGILE SRR, RTH
AUAR T 7

3 AFF, RMFHRAZNMIRGREETL AL
T oA, AL RERIRRER AN T

4 RF bR HI2RT R D

WA CRTREEL”, Aluk® (lu=
1.6606 x 107 kg ) .

118 =y BB 5 =0

HAAEE =mc*ER . | uta L F931.5 MeV
HAeE., S4mbikcA 2997 9x10° m/s, T &
#ek1.6022x10"C,

5. FP R “FiR— 27 XA F e BH R
FRAALpg (10°kg) . HiXLFEAL 6948
TR TAR R mE B, ETAE—R
AH 26000 kg, #A 6044 E50kg F 48
ATt & % U

6. — Mz R T AR — Aok T,
BEINERIRPEANREST T SV EF?
€ 4n bl A% 09 T % % 3.853 131 x 10 kg, 44
# & 4 3.786 567 x 10 kg, akiF W+ A
6.646 72 x 10" kg.,



N
e
X
iy
N
o
X

ﬁﬂi?’

REGESERTEFR DG, &
AR T E R DGRy, A
THBA BT, BMEBARRTR. A
MR E, ARG ZX MR, AKX
B F P AR B A AR R R 69907

20 {22 304FAR, WA K — AN B R R B Tk
D JRFRAE “pRECRET I, SRR RER

) ZRTWEM

19384 iK, i ]y B2 2 ey LRI iy B T S e por i 2
TEHh R EAZ R I, AW E IR ECh
56 [T Z ., TR b 1) 4 B 2 SR R A0 R o Lt 25 1 T
RS s AR TERL h 2505 5 4 R T i 25 2 i R
(E5.4-1) . o Bt FH 40 o3 240 A= 2 24 ), 4k R
WO 44 2323 (nuclear fission ) o

N 236 %y
N ) Jgd
1 144
Kl 5.4-1 BRAREHE

MR B P e SRR, — b TR A A SR R A
RS (4236 gl R, AERE ), RIS 34
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F, B R
28U + tn—> ¥Ba + 2Kr + 34n

AR T, BAAZA L, b EERA
PR, LARI235 9 B, AR = A e =1
Rixserhy gk 5 H AL 235 K A R, FEGEBAZ R
A5, SUREMI AL RUL S BLAWI HLE T & (&15.4-2) o &b
PR ER A SR 7 A 1Y) PP A SR S I — A — Rk 2 T %
e, IFERRAZ AYHEUR M ( chain reaction )

_
< le®
Q”)
a8 o
g
T A‘f’g 030"6\
Wy - s
& 3 By T
4 235 %)4'6\ F S
Jb \;%rgg
LMY -
% 3
AN
[ 5.4-2 HESR TR ~

A R/ NE RV RER AT N R I
AR /D, IR N R S BRAR K, WA B AR,
e R R aE L i, AR AT BE R AN 2 R 0 2 gk B sk
M, BN AREARS: . R e R, R
PRI A A RS RAIBER ST AP, EE RSO
PEAT T Lo 1 RAERCRAT Y S REAE e A i xS R 1) /M
PR Bl SRR, FH R A4 o I AR S o

FeERb e 5k =5 | R I T 1947 AR A 5 g b &
BUAIAZ L T RE 5> 20 = 7 iR 73, AR R e 2R

i iy Lo B
s Lo L e T
AR A

H = (1913—1092) A KA A% AR A R A AN TR], BRI BE A 22 R,
fipie i (1914—2011) 05—/l 235 0% 4 A5 I RS B BY B i 15200 Me £ 57

120 =y BB 5 =0



1 kg fill 235 4> ¥ 4735 st 54 14 ) B AR 224 T2 800 t A ifi Y
SEEMNBEI R AL o7 RE !

& wrys
BT

JRFHRA R E AT KRB R ey, EMAERR AREBER K M, L ARBARIE,
JRF 3 6 Wk R 4235 R 4R239, £ R K4h P RA0.7% 845235, T #999.3% 2 R G4
T Wg4h238, AAITE| SR E 4235, RALMHATRILE B, B35 F 8K 509K % .
H29EBARARIFRAEL, AMA AEBREE T F LG T FIrE44238, ERUELTERA

41239, KJE BA AL I k4R 239 A4 238 P 4 3 B ok

A54-3,2 “HAR" RFHSEMA. Bk
WA Rk : — A A TR, R AR TR

AR, C NIRRT IE S, FIRET A AL
YE 25 BV 64 0 ok W RB R 4 £ 5 5 e AR G
KR, Bk &k B B E % A AZ R RS 8
FFR, EHATT, IR
b, b F R W E R 238 R T T BA E,

38 A R 8930 FE W, A, BAKE T

Kl 5.4-3 PR TR ER

D RS

JE % 0 B S B AT LAFE N T A7 Ik,
R AR RERL AT DI AR RO i e g5 . HesE, fEs—
AT SR LAET, B R TTE AL T RRER AT PR
1942 4, SERERRMP BLA S SOK il et ar 1t 5 B 5
—AFRN RESONHET N, UG ] R Y B
WESEEL T RLRE TR o

€ 5.4-4 2 4R AR “Pohr (T )" B
WEHER R B SEbr L, PR, B
235 “ERE”, AEARE P e AR AR
SCEUEW], HURE 5 Pz S E A S B P Bl T R R
AR XARRR e PR T, AR T (HE, R

D 1t ARl K e i Y 2,93 X100 By &,

R FEARBAGTE, TR

il

VISR A=
K 5.4-4  JwHERER

> P R M 6 AR AT
A, R AR R AN
K bpah (4h235 8943 b
2% ~ 4%) .
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> FAREANRARTE APEREEERREIRS T, Wik, @A E R T
—ARRTH RS WO i, TERhRR IR FE BT, PR R A
v, e s EE PRETEREES, PR, e, KR
AR, 2o Rl BAA A B EK (K ),
AR K N T R RCH ARSI ROV, 3T B
[lfd it —Ledm ik . SR b RO RE AR IR, 5O T
U, BRI AR —LE, ey, B
IO FR) R JEE A o M — 28 X R R I A A
RZIRRL e A A A T A R e (8 S oy DX JRLE T g o UK
VRS 4 <5 i N S5 A A B HE N AMIE PR R Bl A O o
NIRRT 25, T ArL, Rl S v 4
WK 5.4-5, JOMHERCH A IR AR MUK 28, X L8
i =g TR A 2 e SRR A LA o 3K — 0 ) T i B
BRI 3 e Ll A TR

IKVEBTHIZ

0 HE

[¥] 5.4-5 ZH G TERRA

S — o] % P A K B s A ST, T e R IR S
JCH VK B N BESE I, KR T, AR R AR
JURE AR 2550 Il R K SR SR s o] S 0

FERAZHAR N, 55— [0 g v B A o A ol 9 13
I, e Lliak;

e, B R SO IR A Z IR,
R BIREE AR S T 10 t ARIERESE BRBERCH AYF . —
BT T ILR I Ry, B4 FUHAE 30 t Ze A7 ke, M

122 P B PR SR =



[RIREDIRIY K L, AR 2EREME 2.6 x 10°t |

SR A P 3 N s A 1 T B L S RS P T
ot i, Lkl 0 S 2 X AR A A T RS P 0 S 7K T
S RAMTAE i s e e e i, e SN ERY S I
i A IRAREHUKIE IR, TR SRR = M (25 R A
2o BRNHE P IR PR R A AR R TR, 2R AR
il gy, DRI

D ZRET

WA 2t G BT A A%, IR B A I R Y A Z
275 (nuclear fusion ), fNE5.4-6, — PNtz S—Amk
REWM— DL R —A 1, B 17.6 MeV fiE
B, FHEMETHERERTES MeV D |, AR
N S RN RO BB B K 3 ~ 445 . X AR RN

Tl

H + 3H—>4%He + in + 17.6 MeV

YD

%A
Q thr
>
%A (e
\) A
K 5.4-6 KRARER

PAF R R ABRE, LB CIMIERAS 10 m AR, BAhTREER, & T
R AR B, B fE e AR B XA E, LR AIRE RO ECK A, LA B, R
FHEARKGFHRET LS B B —R, HALAPERIERTRTHEEFEBHHEET L

AR

ARk, PURCENTMRER AR . SYR
AR EE IR B LA T3 IR SCI I ZU A Bz 3l (75— Ji
TREARERZhEE, WL IRIEC T, wifEn 0%
U, RARA. L, BRI . A%

—HRAE, SIAHTEINGERE, A SRR
SN AREE | 25

SEPR b, AR RN A S s 2 2 T, KR
SR E RPN HE (E5.4-7) o KIHEEZR
AL KA OEEIL 16 x 10" K, 7EXFEER T, &
B RS AN N AR AT, AW RE R, K
PHAE AP R ST O RE R 2 3.8 x 107 J, #H24 T 1 0001242 i

[ 5.4-7
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Jf5i
Bt R

SETE

K 5.4-8 3R

TR
CED& R T
. A )

& 5.4-9 IRULASIOLE R R A

124 P BRI ER —

PR BS T B et Hih 204250 2 — 2245 W i R i Bk
U, B ek DIEAEMRER, BARWIR, 4 RKERnid e
K EARPH,  BIRBH P2 R AR B R A% RE

KIATE “Bhpe” W “fRE” AWeit. ©&
A T4 S 5 RO . BEEZAGE, RIBEF “#%
WRbe” IMRBHERFIL LA, 28Kk, S A, XA
AFEIR AR ) KA A C 24 50424 T o

Har, AT p#u i n 2 e aas b, A0k
JEER, EPRR IR 5.4-8 TN, B SCHIAb A REZY 1R
T, PRSI A R e S | R AR

A, AT — EAESS S 2l S Bl n] 8 1 N TAZ R AR,
AR E PR, SEAEMHL, BREHERZ
orio H—, BB =RRRCE R, WHEU, HHE P
PIRZARRE, N = A RE I th i £, 5, Bk DA R
AR RS . H=, BRERETENEE | HiE,

SR, BB LR R, Mk LA as
RENS 28 32 N a7 (RS o IXAB AR T S m 45 A R A 1) £ 22
IXE, R TR HER, BRI TR TS, B
SIFRII 2R

EYy Rk A ORI gh i, FEAISRREES b & T Ig
&2k AR TR R, LA ol RE R R  ok 4R &
IR, Xt ERi 2R, nE5.4-9, Hjids (H

’5.4-10 HERABERIR AR R



tokamak, EIFEAFER D58 ) J& H i RE m A i) —Fh G 20K
o 1 5.4-10 2 H Rl ﬁ%%%ﬁwﬁﬂﬁT
néﬁﬁ FIHAZ R AR B I T 2001 . 2
T, AT LI S RE 2 B PO G X S AT [ S 2
N T, e “B fE—REAERN ., B TZRZR
N BT R, B By R RY RN A & iR
PEIR KA YW 5 8 TR/ g ([E15.4-11) . 7EFRE,
@Iﬁ%@ﬁ%%%ﬁﬁ@ﬁT“H%M”ﬁ%%ﬁ&%ﬁ

R

WO A

BRI R

WP BRI, L2 R AR L
ZHE.

BRI S

K 5.4-11 L HRRER

B) s>5um

1. HaREET

2. EH
81k 7

3. HARERE? BREIEFHREH
A L4 57

4. EHH: FERIR B I G IR HAL R Y
o Tk | T R e B XA A7

5. £ — AR R B B AR AL A R B P
F ik, B AT TH1248, BT
5 A R R AT R R A, T B Ch A
AT AR AZAR L Ak ad

(1) &AL P T 0930 A

S
=
&
.‘:_:\\:
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oK 4.0 kg, FAPRAUHEINEA, GnEBE -1, KBEIFR L
HAE AZREGR R R, JT645H4 10 minids—k, —BiH]
Jai, BEREH20 mini oKl —I . ICsRBHEI RN 26 °C, JE
A AAIE TSSO BRI e D R e R PR R e
ZUK B AL AN R Lo, AR K iR 5 BE IS ) 42 fL 4 K
I—mf e S, AN -2 s .

A1 TR A AE AR BT A 40 T AL

tk}ﬂr:n]?] 0 10 | 20 | 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260 | 280 | 300
7j;gn 101.9194.8|90.081.0|73.5|66.5 61.5|57.5/53.5|50.5 47.5 45.5|43.7|42.040.8|39.8|38.8
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PASTIFTEI Y, ZKAE 90 ~ 100 °C i X [a] H 2k i v e ok T
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IR G, o7 400 6 /KA e T B Bk ] . PR, K AE
PRI, BRI K IABER /N
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4 kg BYZK NE TR FTFE] 50 °C, Z AL Hoindka) 50 C it
1k, RSN 50 CLUTFEK, it KB 4 SRt Q,
IAZ, AHEARE KN Q MM SER A H i, %
FErp, BEoK B RE B0 R B R BRI S G Q, T
T R
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KR EN A A7 6 A IS AH SN G DU S K o FHPR R 2k
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K2 B—RAKRE KA mKGHAZE

" KEGRF | AReER | KRB [ eBETRAR| BB IRAR | s o

XA /kg /C /1C iE# Im® iE# Im® HAHA Im
KA1 (RK) 4.0 26.0 50.0 995.598 5 995.643 8 0.045 3
KA 2 (FK) 4.0 26.0 50.0 995.643 8 995.671 6 0.027 8

M2 2 AT, KIREARIT, BRI K TIANRER K,

Bl % &K K A a3k 3t

FRAELL_EXT Q) Fl Q, MBFE, WI LI AL LA SR A%
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SEEG DR IR )3, BRI s S ARG AT 7%

FHSZ UG 560 0 57 451 P IE B . 3% 3 J& =R [R] i #i
I7 ZRIBFERA N S IR A0

£ 3 MRAE APk BN IR S IHIE (KIS, MIBARRE, FARR )

ZE MBETR A KRR MY | B R A R Im’ HALMR A Im®
FE L (%R K) 995.972 5 996.060 8 0.088 3
FE2 (&P KR) 996.060 8 996.145 3 0.084 5
ZEI (PR, BXK) 996.145 3 996.223 7 0.078 4
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