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BRARE, BEI G, € RREF TR

2. BT IEE Ar B, o -FRGER A
A0, ML 5 -Flaleg3E & A0.9 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
P £ B, RSB EE A, ERRK
FAM, MAERMETFHAN,, FEERREH

1 #3369 T3 38 & 4 38x 10" km, &
S sk 09 B R R 45.6x 107 kg/mol, % B A
79x10° kg/m®, FEle ks F—AEHR A
B HEA R, MARMMIREE AR ‘5T K
w, K
(1) X4 “FTRE” AT
N

(2)ZXF “pFRE” WREHSD?

2.9, L. RERF 5 EZAEE D
ZHAR R B AE R R BR e KN R,
12 AR A T BRAFAIE

VLR B ok BR B AR R AT, RN de B A
Bl % T — 5, FHOHBRIBMHEIRG SRR E L
HHAL N —

Ak 95

A4

B4

Mug sk TR o1, ST arTAZ
# R A X (T A AR B 5T R-—
MNEREF A DR

4. AARGF R ZIRARK, TR EANEARS
FF3 B A G TR AEATER . AR B
EANZ R BTN ZTR, ARy TFITH
AN IARE s, s SR K A ABAR AR
TG -TFHIES , HRXAEA, & HEARE
ARERET ST RG-S,

CAeit SRS B A 0 B — ik BB AR
BABIE, RS EAET —NESBRERE
FEKE L, IANATHEWGEHE 4T ILR RN
AL, R BB R R A R R R K

AR b m AR, LA FAR LA
AR T — 4, FROTH @RI LIRS
MR—,

EHH: X AR F OB ERFHER
MAF 69 0 BR T AR K2R N7 JLAE R,

3. A AL KR FREFF, £2
B LR EEH0 K, it 10 KBIFAHO, 1,
2, 3, 4 KA E@RI LA R, FHHITITEE
BT ROBRITKT ko REIA M 2HE?

il B
Yoit 5 4 HAR o 9L 6 T
SRS S IR 2 e e
0 1 2 3 4
P
BTN (3~4 A—20) 893
BRI (i) A ) HHIE
oSl BT
W STHEE 17



S BT

MRAERRKESTHARY, 5T EMKRIE
Be AN EZ), - FZAAEEMEERN, X
LEZEEZTHTHEATREGRERS: &K,
B R Feig R, SR T REVRS IR RE 64932
PR o

A3t Wy T B PR B IR N R YL B SR B
RN AR, AR M, AT AT AR R AR G At
# e 0 TT A Fe HFH ALK R X A 45 akad . AIE
06 BaTAR, B R0 F AR B B SR B B AR e
A EALLARBETHET ELHAE,




BRI REIN, KL HR
A%t 7k, B MRORT (5T ) HE
HEWNE LG T, RFE LREN
AT A P,

— % FH"

O EEANER

s ?

B — AR EABRKIGT, KEFH
A A, BEBRS, CATE SRR A
HPas Pos BESAN AT, Too dTFEMK Pa> T P T
JE, R AERSIRERRST RIS, BiT—
BAtaGE, 2B ANAREZF 4IRS A B

D) KESESFES

WFFE e — g P AR PeE T, HF X SR A4
HIREDTAHRN RS, XEREPIE-NADZER
% (thermodynamic system ), BFREZFK. RAEZIN SRS
RAAEAE W H ARG FRINA . B, FERS KT i
P AR, ERRIENIFR TS, Bt — i
ARG, MBS LTI

FEJ12Em, R (Bl ) sk, AT
FH T R B4 B B X AP . AEACE T, R E
RGPS, R EAR Ly, XY Ban/ER
LIRSS E (state parameter ), 40, B THIE RS2
YR, ZHAERR YV, XE—AJUTSE; AT #Es
B 5 RG22 sl RGN R Z MU ER, B EIE

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

B AR BRI 19




T/IK

t/s
El 2.1-1 WA RG R R

L E LA
A i v L

e

R FH Lt B

& ONTE LI Y I

20 B MBS =

BRp, XE—NNFESE; MEME RGN, 5
%ﬁ@kﬁ@%?é&r—ﬂmETo
E R MR R G ARSI, oA RS

%EA%ﬁ@ Mo SRMAEE A IR LT, HZE
S AR BB, RGN TR RS S E g A B
ERE . XFRIRASMVEREZ (equilibrium state ), 75 M5k
PiE | TP

BRGAL TSR, R IR S B #AS B ]
Ak, FRATHURE LA e M IR RGEHIRAS . e F B,
FRATT = A PR 25 A ] A

) ATEESEE

TS, IR RERRE S R AL
ﬁoFﬁﬁM%ﬁ%QAﬁﬁﬁ%#A%%MEW%WMMO

WER WA RGEAH B AOTE IR, XD RERRES
S AR B A . ek —BeRtiE], 45 H RAS
SEMAFAAT, XUARANRGAE] T, X FhF
I VERE®T (thermal equilibrium ) o

EERY . MRS RGEDHSE =D RGA ﬂ%¥
i, AKX WA R G I Z (B 8 Ab T A, X A4
FR R PO

POPH e R, MWD RE AL B LTI E,
BT B A SR AR, AT R b — It
[i] Ry R o A B e Y SR temperature ). A TG UG,
TR R GE — A R G TSR B M B, AR A
St “IREFCEMY R A MRIGEE” (K 2.1-1), T
FEHNH TR AT I I

LRI P R
i 2

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



) EEITHSER

WARZE S AR, s — &k, XET
i EiBkR (thermometric scale ) . Q
B o — AR I 1 e B B — R R ) BT, AR i
Py o iR A R R R IR T AN, AT LUAR HE K AR ry EA
2 R il s AR BT, S FRAT TR A A oK AR AT Y
FESIRER R BANE R 18 AT DI SO R i Fil it

s e SRR (P22 ), e, é
W T ISR R P DA 0 SR T L
W L R RIS R I, 3G TR B 2 B 212 (RSO

PRERASE T UK 5. 0 °C, KAk 54 100 °C 5 FFHRIL
OB 10 CZIE 5100 °CZI B 2 [ 35153 A 100 2547,
ByHEAgL C,
AR AR Z R R iR . TR AR R
7N B TR B I AR 3 D Z2R E ((thermodynamic temperature ) ,
EEERRA G P BN A HEY —, AfFST R, > REEBEFE, £XT
PN RFFRIE (Kkelvin), fiFRFF, 75 MK, 03 E W BRI VA R HRK
19604, HEPriHERSHE THRIKER SRR 2 (C) RETFRL(K),
FRFR: BRIEARH AT HRAR T, BREARITf e 1 CH51KAEF., Ak
Bt FR, ESHIERET HCRE BIAXFPTHEILAK,
T=t+4273.15K teg 245 A C

Eree

B A A g 5 T o —ANBEIT G, R
HE, AMIBREDREANS BER RGEREAET %
BERR G LR EESE—R, BRETLE, X
Hokis iR (H21-3), ABIBEE T RRIEREF T4
0, wlE21-4, le—5&BLWFRHNANE 7 — & R
fhERANEEZRAREE, BRPHACHE T L, BE2
ey niBIR &, EIF LR WAL R LARE e — AR A, ST
1838 F 3, A8 TVARE FH3A3 000 CH &R, A 6T AN Z4HE

B AR BRI 21



K21-3 MeEiET

RARIE AR 0 v, P IR B 69 I 2 AL R IR ARG .
FokR v, IR BT, 48 [ELIB 312 B A AR A 69 0R Bt . A
HVERy, H PR E ) AL SR B B, (2R LA A

JE R RGBT A AR R R R T A AR AR
B, BRI T ARA BEGIRE, P50 EiEie BRI
HBENARE, AERK (b3k) GERRERBEARA X, AEL
AR, BERE . B, MBI SRR, WER

B s35mm

1 k4 Rk ey bk A nY, SbleRE
Edn by 2 B e A AR Hp R P Ik, 2t — AT
JGICRBRHENREC I, BECImig KT,
IR E RN IR, HKBRA LI,
XA B G KE R FR ., AR KR
R B B B a b R A AR R AUE
IR AT G HREAT

2. RATAMRERE B0 RS AR~ 27 C,
CRS VIR RATIRE ML, #&
HFBERA25K, AL VRKE?

J.LlEMBEETXESRAFRBET RE,
HRIANAXZAXNAFXEATE R, AEARK
BEtRATRE, BAKRZXLZELZ2F?
o i X-T B fe X-t B a9 H

22 PR EME S =

4, B 21-5FhTEERLLAE LR
KBEtEHHENL, eXBREe/BLE b,
B BHAR (B21-52), AXEELEL
BRIk, A ik A 6 W IR 2 O AR R Y
BER L, AR T — AN ey IR T
R« e Rl b ) e A FRARE R R 4G,
wA Ak EREL LAFEE, AR EAES
i N B

[’ 2.1-5



@ SikmFRE L

o 0

B R BEF PR R AR, 2K EAN
ARG, MEAKRNITE, KAEE
B, BEAEMK, RREBK Ak,
— R EARGER, KBFRE AR
EABZMAEABLZY, AL, EMEHE
KA TR A R0

FATE LI T — MR O0 . — % B Y UA, 78
IREALRZME T, HRsR SRR IE o 5 . AT
XA R ZFRZE

GED

RRGFRTUANE

\

B =3Es

HXABWHR, RNTULEE PRI F RS,
bhtn—FREWZR, ERELTNEFELT, MNEARE
FEEARE R, BT AERERSEREX R,

FAERBHBR -—BEZAENFRTEL, wE22-1,
EHBTHHNFOAESRKE, CAEE-—RE-—KZAHE
HWE, ELRIRFY, —FTHILEZAHENAERNTESE;
H—F W, LEFAENEREMLTERR, RIERELFK
ERBH T,

B mEsenE

ZENERAENERVAEEAANEER, LEEE
W,

FAAWNKEITUBLZERER, ZAENKEl 8
EBBETRSHERECHEMRV, ZAAENER T U M 22-1 SR

B AR BRI 23



I\ B R R A A Y R R R

FPAEEEBRE TERS B, RIS SN K L R LA S,

Bl #FE>H

R FEAALEE R D SERVER, TUH p-VEGKREA, HREH
A BAEAE SARIE B, Al A, T U R R R AR TR L R iy %
A, BT AL R L, ERAHYpVERENTR G L (H22-2), M4, ¥54
TR T R R R R

BT — S A EG R B, BUEEPHI AR, DR 6 3 0 H
A, RN EARAEE LIRS R p- SERE A TR S — 4
B b (EH22-3), RAHERRARYERAEL, WERSARAR L, DETE
Bl—4H%E, RITELREME R,

p p

>

(@] vV (@] 1
\%
R 2.2-2 S ARSI PR S PR 0 R F22-3 Kl p 5 AR

EAESpRE S & - SE RN EpE e S S R S PO
ZH, —ERENENSE, EEREAZNERT, Eap
SRV Bztl, A

(1)

pV = C (2)

AP CREFE, 3H
> CAFwE’, E%LY p,V: = p,V,
p. VEfeEt CogaRd,  HH p Vo FIp,. Vo JR R AN FRARZS T Y s A
e FRERR., iE B
REL. AP ERE 8 AR, (2) AT — 5 o ) FE A AR 09 S5 i AR L L,
C I HMA—RERE ., T EMEIEEEER (Boyle law ) .

24 PR EME S =



S E=D

RERSFRR[EEFRLT MM E

I 2.2-4, PR FZAELH B FHEAA,
AMRERE RSB BT 54 EHE, HiE
ST EE L0 7 BT ik ARG ARV R
A R BTG R IRAA p 23t B AUR R LT vl 52t
R, XA T AR R BB, AR R SR 69 2K
18, 3t AR B A tkeg p-V B, T AF)

BrphVAELLA RG] RHGXZ,

K 2.2-4  JAEEAHRTT RS AL R AL

J

@p %3] SRR

1 M “RAART R TAAIE” 095
P, FIEIRET —RIIKE, 122, L
AT R PO HUAKERA, PEfRINEHA
EARE Ak DEINH, X HARBRST
WARILT p SRV RELAIE, B A HAKIE
p fe V 89 RILFAE; DEHIAA, wRie
E%ﬁﬁ%ﬁ%&ﬁﬁ%p\ﬁ&ﬁﬁﬁ%%
WARF PR, X EEEKGRER AR R
PFRRE, B I B AR R p R VR
BB AL SFHARAT A 4 AT

e BARBENEAR| EAALN R
A6 KJE llem p/10° Pa
1 39.8 1.024
2 40.3 0.998

2. —ZREWAMR, REBETHFRE
AREW, B22-5FHBREFRL, TEFE
ZAT ORI B IE L R 2R
BFT, LG,

4 2.2-5

3 ARG ERAZ25L, AITAFLX
MNREITA, FIT— RARIetkR A 125 mL, &
%5 KA EABR 6 A ARATIHR AR, e REITTR
WRRFCERRHF LT @y ERE KA EH
B, 4717 20RJ6 R W32 A 09 R IR Z KR AR
8 % V457 REAF R eE B R T LT3R
T IRAT AT 6 DUAR 45 i35 R AR GG AT 427G 7

4. KRB R FRANT —AA0E, EFHFIK
AW Loy, ERBAELEFRBRAT, SRR
K AJEAD S T 768 mm & 89 KARAE = A 09 SR 3R BT,
A RAR AR G340 2 8 750 mm,  dLEd B P
A9 KAR M B E TR IE B 4 80 mm, B XA R
8932 A 740 mmRARAE R, EIRE R AEAM S
T % Bk4AR S AW RR? BERERE,

B AR FERRREE 25



@ ARSI RIS

T . -

=R ?

Yesn LB Mk A —ARIKIBE, &)
WIS PIEN—FLKAE, A FEARER, &
WAL B| KA NG G IS Sh, XHEBA T H 49

0 T
& 2.3-1 HSRANARIHATS IR
KR

26 i PR EME S =

SR, TR R SR AR RO, —E
AR AR R ) T R R

=

D SHNSETK

— 8 BUE AR UA, FE SR AR, PR IR A
TR RV E TR I F EZE

FEATAT LUHTSE B 5E — 58 o B SRR SRR TR 5 A AR
AITHOL T, ARV SPTHRE TR . LR, 18
V-T Elg, SR — Al IR i EE (B12.3-1)

LR A5G - B v i S R I T X R
F, XMEILUERRN . —ERENEMSHE, EEE
ATRIBERT, BERRYV SRDFEE T RIELE, Bl

V=CT (1)
H C BwE, i

Vi_ VY,

T, T,

Hpr v, T, MV, T, 505 E R SEIEANFEIRE T AR EUR
PR, (1) U T — 5 o & 1) Fh A ) 45 TR AR
LR, FAHEEMES - BiERE:R ( Gay-Lussac law ),

D SHNSETK

—JE R A UA, FERBUNARIN,  FRom Fif A 1l
SRR A F A



12,32 2 TS A H sl S IR A R BRI
Kl23-2WnfLIF , 7EEA i ferh, FRok p SEk e
UR— KRB R, ARREAIE PR, (HaE, R4
FZABIER £ SRHIAHAE (K123-24 ), LA AN AHR
s, ENHRAAR R (E23-2), MB4, AR EERS
IR RBUEIE L BIRR T,

p p

0] t/°C —273.15 0 t/°C

K 2.3-2 AURSFRARLRY p-T KR

L ER AR AL AT TSR A B, SR
IR I, AR R0 5l 5 IR 2 TR AT AT 26
PR AR

ATRAUERA , AR s AN ROR | R EEAN KA, 18] 2.3-2
P PR AR R B AR IR A T R Y O K, Rkt
TR FLAYE, fE p-T BB, — & Bom 5 m AR ) 2
BUE—Zl i AR I L X, XS] AR
BN —ERENERSE, ERETENERT, ER
p SRNZFIRE T RLIEEL, B p oo T HRAFARIE A0S

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

Hrpp,, T,/ p,. T, 5 E R SARTEAFPIRA T B9 R 5 Al
PR T, (2) e T — 5 i A 3 R AR Y 25 5 AR
EHEE, FATIEEMEEIEERE ( Charles law ),

[ R ]

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

M

> xRN HE P, M
Y T K AR JUAE B JE 5% &
STAENE “EERARAKT,
R FILTHBREN R E A
STUAEAE CUBER KK .

RS AR ETE S 2 x 10° Pa, AFIH 1 m®, JEEE N 200 K, T4 &R RE
WAy 2m’, Bl , NS5, IREAR N 300 K, SRIMIHSARRY R

B AR BEREREE 27



ot HAZBPHAKR, ERETUPAARRERE, AARTHBETGER, K
BABELIANAP. V.. T, 28FB3E2Thp. V. T, BEIFZIRTH,.
V,, T,o BMTASRNEREEF TSR THERE .,

B MIEREHER, A

WRIEABER, A

L,=T, pV,=pV

T T,
ey k415
PV, _ p,V,
T, T,
5
P, = p.ViT, _ 2x10°x1x300 Pa — 1.5 x 10°Pa

2 x 200

LR RAA G SRR ESR 1.5 x 10° Pa.,

28 B SEELE A )

D) EESHK

BT =7 > A AR . 2 TR AR — AR S 3 o AR 2
TEHSEAKR (AR ), IREEA KA (X EE ) (19
AT BA kR, HRsRARK . IR, i EIA R
AR AR S bR 2 R A RO 220, i, A —
SERTE A, RS KRR, BB 1m’, RN
0°C. TRMMEAZERIZEAT T, QRS R F] R TUEAY 500

W RIS, BN E oo

@%i%%%%gﬁmiﬁﬁ,E@%%ﬁﬁﬂEﬁT,
REZSFRAR, R IRE R 25 AL Sk, s
ER L RS AR, MR S S I A R RAT

SEBRAARI A T2 A AR T, IEEAER DA ;
S TWA N, (ESAEST-2 WIS Ay T B KR4
SRS T RSB R LT S SE A 1, ShAEAR S AR/
BT BRI, AR — A . RS T AN
FUAR A 170 LA 2SR, AT LR A4 T 5 25 ke



BEFE A B BB K o SXAE B SARTEAR LS . AR Aol TR T &R
NSRS EE, KA EMAIEIRBSE (ideal gas ).
Fi HE I o BRARU 0T 75 4 04 0 B A RE AR 47 M i B S B <
R IEEE T, TEREAE TR T IL IR . oA
KRR IUREEE, FEE PR Y AR SRR AL 3, 3%
ZEAR/IN

&8 mEs

BHESE

Wik — TR EHERERARRENLASA
Foe BREAN R RAFHAARE AN A ELENF S
W, —EREHEFERAA, ERE—RSTHE]
AT T, A2 IR PRIV RRE R A FBET

.
7 =C

KXFCREERZp, hRAV, BETAXNFE, €54
HREF AL,

D SRR ERRO AR

o> BB a] LUEPEI R AR R SE g e

— R DR A R AR AR, IR ANERS, 2T
FIEhRE R —E R ERXMIEI T, RBUENE, 27
A&l NI R VAT AT TN R VAT PN S 1161 6 e D
Wz, AUARRRERBE R (&12.3-3) . XHteda o E R
(IO

—E U AL AR AR, BT, R sl
REHE R A UARRI R RO, (731~ AR08 BE ),
AREPRRFIRSRAE . Xl o - B = s e A OULAR RS

— 8 T A AR AR T, ORI, 411
WoR RIS AL . EXFEOL T, BT R, 207 1°F
PIEhResg R, AR HsR i . 1R A HiUE HE A oW
Fi R o

F
ey R
N oL o
o7, 7 490
V1 pl V2 p2

K 2.3-3 ZERAEL

B UK. BRI AR
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TR A

BEMRFHRTP, BEBEARZ A TRTHARL
HAE, ERFAAERKREILE, Y EERS
AT . B P ERIMER AT F 0 £ 2454
TS, BRXFTE, AMIGHTARRER
R, AR T AN RN RFrie iR B AR 69 AR
B, feRadat e T AT AR, I
AF T EMEGRZANMERAR S, Flde, RE. &

REE. BRANKRSF,

@) 53 5

1. BABAMAL, 17 CHE N4
FLA#JEFR 2 9.31x10° Pa, L 4R#LHRE] — 13 C
A T ERY, FLAEERE 4 8.15x10° Pa, 4@
HLATRARA? A4

2. “RKHEE” RABBEREFH—FEST
FH BAERT, B BRI A AR H e 2k —
AN EERYEA, MERki NS EE
Bb T A IRAL, A Fp e N EEAR R NS E Rk B
(H23-4), #m#tJs MERYEARES 80C,
LategERA 20°C, KAEAIFERDE, D
HETF O e ARE SR PR E BT, &
HEA T AT A TR, DR E S K
H % K? RH B R ERABENHE N F 8T DA
REAHH R,

30 RS =

3. 4w 2.3-5, @—A% %
6 b5 B SRR P A A — IR B '
MR E, B AER, & K 2.3-5
BAERIIA— D EhA (K
FET AR ), R R KA EH T, X3k
A=A B RIRT, S S ARA 360 om’,
BAE NI G, HBRERA 02 cm’, RE
WA K E A 20 cm, HiBE K 25 CHY, hA
BE2I0Cem, FLHRE LARZ B EAML, 2 E
ALY EAELEANLRIT N ZLRE,

4, —NEBAFZRANBAK, AnEe
BER, ERR LB/ I 083k
B, BoRREHE, HIBE AN
WAB@RA S, FA—HaERE
A EREN | 9= AAE, 4o
B 2.3-6, MEFSPREBEA T,
NAe S B R AEBIEH T, 09K

PORAR AL T o E Ak f
KEEA L, ERERTiAh X
REEA B, EAREA LB

HEFEBRGERAKX, 4 2.3-6



e
OF
>

— e e

"~

|2

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

TR AR A 3 Fa b Bk R 04 5
%, FEHH2H £ R D2

B MR B S AT I, AR OB A AU A4 L

D RAFNIERIE

[EATT LA A dm A R A RIS

A, Y WL, R TR . WK R R A
ALK ZE BRI TE L b Ak, B AT T80 EA AL LA
AR, BIEZEPERA S A (K 24-1)  BEEMIEREIENR
AR, DI SR NIARIE, KRG SR (fEPRK
) PR EE— N SRR, PR SRHE (F2.4-2) . &
A KRR . BN LR (E12.4-3) 2.4-1 TR

PR, MRS MAE . U BIRGEAEMIR, JEME
B RN INE

Bt < I N KRR

& 2.4-2 JLFh SRS JLATT IR & 2.4-3 fHARYINE

OzHE—Mg 4, LERYHBERRL, TURKR-—FFWEE, HLZH
B ERRE, AXKEHERNER, ZHEARB T LUELZIER.

B AR, BEIHRREE 31



R TIRARIE RSN, b ACRIAR S AR TE ) B B LA
AR FAERHE %i . ARG B B R
AR i A E R AL IRLE E%EUZ— sk, I
b ERPE R A 225+ o

GED

MEIIBM =B E AR X SRR

EHEATHEEETHAERF B EEZ T £, BEEEARRK, K5 K
B nHEMFEER A FANEE (H24-4) . WERE K = R a8 X B8
HIk (H24-5) .

BRI T 4

S R

_l

iR Z mhE
[l 2.4-4 SZEGHEE &l 2.4-5 JEAL XS TEAR

MR ZE IR AT DU Y, 3288 A A A AR X SR AR
LT EDE, RHBZIEESA 7 mag s AR R =k
A EAA A XA R 2 R, R = BEAN TR 7 )
) P IPEREAT] o A 2L AR AN [E) 7 1) ) S L PR REAN TR 5
A L AR AN R 7 0] B 2 B[R], X R RS
[ (anisotropy ) . Q1K 2.4-6, J7 A0 fmiA 2% ) Sk
AR, B REEIE A b P ATV AN R 7 a1 3T 58, TR
AT IS . AE S AR 254> T 1) B 4 PR o R 2 — R
B 2.4-6  Jifit i DT BL4: XMEZEEME (isotropy ) .

L2) g 5isic

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

32 PR B =



M4 R BRI LR S, BB ITFZ AN
A2 ) (B 2.4-7) o BEAS AR AR & — A/ NI B GR IR
( monocrystal ), A HLM AR HL45 m) 5544

A, BTSNy BRI A2 5L TC R, B4
JEEAHE R JIUAIEAR, WA BRE&mR, (URE TE
—E FE5R T HAT B s R IE, RATILE R A 2 &K
(polycrystal ) o FEMEZ W) 5 R 7E — A2 TE BB B, B kR
WA B LDEAR . BB AE, 5] LLUZ A
BOBES ) — DA SRR, RS TE— Rl 2 2 i, 3
A I A A R B A AR

D SFRIEMLE

R AT LN I NI LB e DI R | et 2 7 N

MATN AR P BE 2 BT RO E5 A A — . 17 1
g 19ftar, FhEee I T — R, AUl &
b St AR N B B SR F 45 B RN HES 5 1Y, (B2, BT
MR A R, S STTESE , B, ek
RE Bt

720wy, G X G AE AR D ATST R SEES, X
FIMBORA TS RNESL . 7 20 42 704E4%, AMTT T 2%
BEWERE] T A, AR T RIS, 19824F, AMTTHEEEE B
TS B B2 1 s B HES

AR T, i (0. BF) AR —E
FIRLMHES Y, B2 Ea v, K 2.4-8 2 &k ik
T B AN S o R B AL

WY AR R 0T B0 Az BN [5) 19 A A I8 2
PR Ay 2H BB AT 9 THORTE BE 108 2 IR OAS (] R DU 255 [B] o3 A o 8
an, AR SR ] 2. 4-9 IR REHES], SRRCA A AR, TR
K2.4-10 B FEHED, S & WA, A SiE 2 IREH,
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IANF T

(3) 80 (&%) R IAFF BB LA
/i

(4) %Si (A4 ) FERIANARFEHE LA
i

6. T T I BB BT #2,

(1) BF+3H—H+ ().

(2) 5B+ () —>in +"N,

(3) YN+ gn—>( ) +1iH,

7. BEHE ARG T, FRAZ B
5.2-9 1 w9 AR & ARAEM & Mo i X AN AR
E? ATHRIPAS %4, EHXFNFENY
BT, RiZEEH AT



© wmh5sa6

—
N e

o 7

RTHEAEFFRRTHRG, £R
TR NG ENL, 242 HEleH
ERWRTEERRGE R AR K
FoR?

:‘710715 m-—

D ZAHSmHERIEEER

AR B2y, AR AR S DR BE A A B AR,
RIS I EAEH . mEAHEAER . e A B AR A1 5540 B4R
Mo BERF AT, HRATLUE S A TUFh A BAEH o

17 TR, MR T A 1. BRI AL
AT R AE R B E—i (E5.3-1), AW KHER. B EH
MHAME R, 510172 ARF N —FEAMEER, iy
PR FIF 2 ) B g R | 7 s B 3 1 B30T () — Fh e PR

191 )5, AT AR 3, ff iy 1] A9 AH B4
RGP AR BAE T, MAS L D52 R — A AR B AE A AS TR]
R, XFAHEAEHRAEBE#EEE(ER (electromagnetic
interaction ) BXHLRE ST EALE AR R —FPEEAAH EAE
BAVHGE, ZOWP RS T RS 7B A BRI 1IE
IR FA%. MR Z RS, B, #f . 2R %
S, HRR TR T ik B i 2 (] A FEL R AH VR o

204, Wy AR K IR A% B Al IE FL AT Y BT
TR B . SR, 9 IE Y o Z [ A 7R
PHEHEFR R T, AR I EfTZ e T A 5] )1 KA
Z, UTRFS5RFaaHE B2, YHE2EEN]
K, R Z B — AR R i AH B AR, B
FETE—HMZ Ty, BN T REME G, B
PR F#% (E5.3-2) . XFERPRAEEEIER (strong
interaction ) . S A G| JIFE IR, HEEHEKE, #®

K 53-1 A5 iz EER
TE—iE I W

|

-
n._.n

H

= )

3He

[ 5.3-2 SEAEAEH LIAFAET

AT Z ]

L

1k
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L2) g siiic

MIEAERZRE/N, EREEERAZ10"° m, B+
R RN, i AR, X PR EAEH SC bR B8RS
T, ERmE . XFE, AT, W SR AR
Hor BIAEAN R B RUBE B &4 THEH

1922 R 20128 0), WA KRB TS . Jak
RI, FEHELETR G TR AR T B A o) —Fh AR AR
Fil, # HEStHEVER (weak interaction ) . 5540 H /& FH 251
IR LR, RIS R rhF— AR i R . 554
HAERRRER T, HOR R BRI, HA710% m,

+.A.06
. gn (=¥=]=

A TH T m R, AR R A, T
A G MAHERGE, 12 Sl BB, 51 BRER Ly
k. R, —F eI T M
N TSI T ——R R T iR, AR
FHLEANIT, dZ AT e 1R,

K, ARSI TREE, BlEENAETH
U RS A S PORTIEL ANV | 1R/ N W R LV
TR T RN R R

J
wE53-3, SURTFHAGHAKTFAmA T o
G o — e, BRENS T, FEIK i s
F, Ratk, AMBTHAREARTHERHES, A
ML, BT HTERNRESETLEEGH BN <
THA 4 X R % 5.3-3

116 =y B EME 5 =0

PR TR 4 G — B, ZEE
il JF, Wi EaEE, X T4 S EE (binding
energy ) o IXPREEUIEAL T4 S MR AL MR R RE & o

AR, AR TR TEZ, EREEREEOR. 5
TENESGRI T HaZL, MELLESEE (specific

@ 1967 £, * E W38 % R (045 B L5 38 40 38 2 R WA % B A3 o RO A%
TH A TRy el LR T R L, R AR TR S
BT —MABEAER . BIZ AE MRS T 1979 1935 JURYIE 2K,



binding energy ) , HIY/EFIHZEGHE. LA G REM, IR
TR TG, R R .

) EESHE

JRFAZ I ES A AR XE B 1 . sgdy, 2D &

BIAFE L TR S ERNRENCR, R
E = mc?

AR TR LRSI E . F RSk
HADALER I Fofp e PR B i, SRSEEN R, T
THREZFMHELE, & -FWREREERHMNREZ 2,
SLREHE R 45 G e

[ 1R ]

CAIP PR TR m, 2 1.674 9% 10% kg, BT m, o 1.672 6 x 107 kg, 5%
L m, Ay 3.343 6 x 107 kg, RITAZI HLAE A BE.

D AEAE IANRTRIANAFTREEAE £, ZReNaT, &
ZRKAEE, INREEREABHLEER, ORBIMBESRAFREINET R ELN
8 ZATARE 5 X —RE 5 R LA, BRI R T HR B Az b
YN

‘o 'm Ao

R ) i ST SR 0 =1 e L
m, + m, = (16726 + 1.6749) x 107 kg = 3.347 5x 107" kg
XUE S i s Z 25
Am= (m,+m,) —my =(3.3475 —3.3436) x 10" kg = 3.90 x 10~ kg
53X B 22 X N B e A
AE= Amc®=390x10¥x (3.00x10°)*°J =3.51x10"]J
FERZ T, BRI REE (ev), BP
l1eV = 1.60x10™"]
JiRUL, TR A e

-13
A= 31X10 0 oy 219 10°ev = 2.19 Mev
1.60 x 10°
ST LS A BE R
2.19 MeV

= 1.10 MeV

BhE JETE 117
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LA ] I, TR 5
B/NTHR T FRIREZ M, XA
ZIIEFRESHR (mass defect), RS
PR, M AR IR T4 AR

AR R A% L & RE = AN —FERY,
Pl 5.3—4 S ¢ B S o i) e 455 S 1) 14 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 A

% 5.3-4

B) s>5mm

1. AT AN 7 @ Yo s A RO 5 AL 5 R
A AR B Fe Al T AL

(1) eM& aF A wAr R A4 ZAFR 69k
—FF?

(2) HRERBEHSANAETREHZHT
&7

2. AH 2 RFAEGILE SRR, RTH
AUAR T 7

3. AT, RMFRARN WA ETLAE
TR, AH2RERB IR E R A0y T

4 RF bR HI2RT R D

WA CRTREEL”, Aluk® (lu=
1.6606 x 10 kg ) .

118 =y BB 5 =0

HAAEE =mc’ER . | uta L F931.5 MeV
MAeE., SambikcA 2997 9x10° m/s, T &
ek 1.6022x10"C,

5. FP R “PFRiR— 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 & % 0

6. — Mz R T AR — Aok T,
EINMZTIRPBANRETF T SV LT
€ 4n bl A% 09 % % 3.853 131 x 102 kg, 4 #
# & % 3.786 567 x 10 kg, akiFHImE A
6.646 72 x 107" kg.,



O s SR

ﬁﬂi?’

REGESERTEFR DG, &b
MEAFRTER DGR Y, A
THBA BT, BHEBARRTR. A
MR E, ARG ZX R, X
B B P AR B AR R R 69907

20 {2 304FAR, WyHA K — AN B R R B Tk
D JRFRAE “rRECRET I, SR IR RER

) ZRTWEM

19384F )%, il ]y B 2 ey LRIt iy B T S e hor i 2
EHh Rz 8, AR E IR ECh
56 [T Z ., TR b 1) 4 B 2 SR R A0 R i Lt %o 25 1 T
RS BAXAERL 2505 5 4 R B BT i 258 2 i R
(E5.4-1) . o Bt FH 40 i o0 240 A= 2 2 ), 4K R
WO 44 2323 (nuclear fission ) o

N 236 %y
N e ﬁ‘a
#l 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

BhE T 119
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¥, B R
28U + tn—> ¥Ba + 2Kr + 34n

AR T, BAAZAL, b EERa
DA, LARI235 9 B, AR = A e =41
Rixserp gk 5 H AL 235 K A R, FEG RSB AZ R
A5, SUREMI A RUE S BIAWI HLiEAT  & (&15.4-2) o X Fh
PR ER A SR 7 A 1Y) PP A 2 S I — A — Rk 2 T &
e, PPERRAZ AYHETUR 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 Rt R ~

By R/ NE RV RER AT N R I
AR /D, IR N S BRAR K, WER BB AR,
e R R aE L i, AR AT BE R AN 2 R 0 2 gk B Sk
%, BN AREARS: . R e T, R
PR T A A RS RAOBERTT AP, (A EE RSO
PEAT T Lo 1 RHERCRAT Y S REAE S A i 2SR 1) /M AS
PR Bl SRR, AR A4 o I A S o

TRk =5 | ] RR I T 1947 4R 58 b &
BUAIAZ L T RE 5> 20 = 7 iR 73, AR R 2 7 2R

N 2 % ik L 1 N 23 b ZH
s Lo L e T
AT R

H =3 (1913—1092) A KA A% AR A R A AN TR], BRI BE A 22 R,
fipie i (19142011) A5 — A~ i 235 £ 47 I R T A B 4 15200 MeV/ A B

120 =y BB 5 =0



1 kg 1 235 4> s A% i 5 1) B4 R LA M 4 2 800 t B R
SEEIRBEIN R A fL e !

&h wrss

JRF 3 A R E AL L 095k X R )
R F 38 64 MR & 44 235 X 47239, &R
T 940238, A T3 Bk B 949235, kbR
239 B RRIF R AL, ANF R 4R 3
47239, RJGBARLE T k44 4R 239 44 238 F 4

— A4
AR, B
YE 25 1R Xk 89
FRE, Bol
¥R, e
£, FFRHm
1 3% B MR X Y 23R 5
R FEARDET R E,

K 5.4-3 PR T R B IA

) RESZE

Do A2 i e = s Al AT LA N T R A7, XA,
FERAZRE R TT L NS B R e iR 55 . s, 7E5E—
A EFFRR AT, BHEZRNTE S50 T AR T B
1942 4, REE B RFNY2E Pt Bt ar 1S 15
— R CREROVHE” PR, UCGE S A 4 s
oSBT AZ R R

K] 5.4-4 J2& s i ey b (i ) Bx

MHER R ERE . PR, s AR, BlsY Wl 5.4-4 ST R A
Hh 235 PR BARE R BB ARER AR,
SCEIER], B S E A TR RS TR s ol T RS R e R
A, XAEEMTh LR e, sRE R, B2, B3 AR, R R R AR
Kussh (4h235 89462 &
D Lt AR I 2 B 2.93X 1000 B3 E 2% ~ 4% ) .
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> FAREANRRTLE APEREEERREIRS T, Wik, dEBEER T
—ANRRTH RS WO il FERhRR SR F R BT, PR R A
M, e s EE PRETEREEE, PrasEmc, e, KRR
KARRE, 2T R B A BT EK (K ),
AR K N T PR RCH AR ROV R, 3T B R
[ldd it —LefR ik . SR b RO RE AR IR, 5O T
SUS, BRI AR —LE, ey, B
oL FR R JEE A o e — 28 X R R I A A
RZIRL e M A AT A R e (S vy DXJRLBE T g o K
VRS 4 <5 i N S5 A A B HE N AMIE PR R Bl A RO o
NIRRT 25, T4, Rl S v 4
WK 5.4-5, FOMHERCH AIAE R AR MOK 28, X L8
i = TR A 2 e SRR A LA o 3K — 0 ) T A D B
BRI 3 K Rl AR TR o

KPR IZ

0 HE

[¥] 5.4-5 ZH G TERA

S — a1 % FP A K B s A ST, T e R N S
JCH K B N BEEE I, KR T R, AR R AR )
JURE AR 2550 Il R K SR SR s o] S 0 HE

FERAZHAR N, 55 [0 g v B A o A e 9 g
I, e liakt

TERZH T, B R SO IR A Z IR,
R BIREE AR S T 10 t ARIERESE BRI AR —
BT T ILH I Ry, B4 FURAE 30 t e A7 Ak e, M

122 P R EER —



[RIREDIRI K L, AR 2EREME 2.5 x 10°t |

SR A P 3 N s A 1 T B L S RS P T
Aot i, Lol O S 2 o AR A A0 T RS P 0 S 7K T
S RAMTAE i s e e o i, e BB ERY S I
T A IRARIE KR, TR SRR = W 25 Fh A
2o BRNHE P IR B R A AR SR TR, 7 2 AR
il gy, TREMT

D ZRT

WA 28 G U B R4, IR B A I R Y AR Z
275 (nuclear fusion ), N 5.4-6, — PNtz S—A
REWM— DL R — T, B 17.6 MeV fiE
B, FHENETHERERTES MeV D |, AR
N RN T RO BB K 3 ~ 445 . X PIAZ RN

Tl

H + 3H—>4%He + in + 17.6 MeV

L2) e

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

PSR R ABRE, LB CIMIERAS 10 MR, BAhTREER, §F
JRFAZAR A B, B fE e AL B XA R, LR AIRE RO ECK A, LA B, R
FHERARKEFHRT LS B B —R, HAPERIERERTHEEFEBAHEET L

AR

ARk, PURCENTMRER AR . SYR
ARSI B LA IR SC T B Bz 3l 75— Ji
THREARERZhEE, W RIeiRIEC T, wifEn 0%
U, RARA. N, BRI . A0

—HRAE, SIAHTEINGERR, A SRRt
SN AREE | 25

SEPR b, A RN A s 2 2 T, KR
SR E RPN HE (E5.4-7) o KIHEEZR
AL KIEMPOEEIL 16 x 10" K, 7ZEXFEER T, &
B RS AN N AR AT, AW RE R, K
PHAE AP R ST O RE I 2 3.8 x 107 J, AH24 T 1 0001242 i

%l 5.4-7

L
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JEf5i
HAZIRRL
Bt R

SIS

K 5.4-8 3R

R TR
( B2 ok
MR A A )

//(f’—-.‘7\\‘%&m%
\ f'"_ﬁ.\

& 5.4-9 IRV AILE R R A

124 PR EERE —

PR BS T B e fE, Hih 204250 2 — 2245 W i R Bl Bk
e, B HER DIEAEMRESR, BRI, 4 RKEsnid e
K FARPH,  BRRBH P2 R AR B R A% RE

KIATE “Bhpe” g “fRE” AWiit. ©4&
A TIUR TS S RN . BREFRAGTT, RIEXF
WRbe” IMRBHERFIL LA, 28K, S A, XA
BRI AR ) KA A E 24 50424 T o

BT, A= p#u i n F 2 ey b, A0k
JEER, ERR IR 5.4-8 TN, B SCHIAbAREZY R
T, PR SR A R R e S | R AR

WA, AT — EL7ESS ) 22 S BT i N TAZ R AR,
HEMAZRE PR, SEAEMHL, BREARZ
orio H—, BB =RRRCE R, WHEUL, HHE
IRZARRE, N = A RE T tb i £, 5, Bk DA R
AR RS . H=, BRERAEFENEE | Hi,

SR, BRI R, Mk LA as
REMS 2832 N Ry (AL o SXCAB AR T S T 45 A R A 1) 22
IXE, R TR HERE, BRI TS, B
SIFRII 2R

Y Rk A ORI g, TEAISREES R & T
&2k AR TR R, LA o RE R RG34 &
IR, XetER 2, E5.4-9, Hjids (H

K5.4-10 HERbABE IR AR A



HIEAFER S50 ) & H AR

tokamak,

ni%ﬁ A IR A D) S 1A

AW — PG 2R
. [K15.4-10 & E R &%%mﬁwﬁawT
TAWR, TEWEL

R

SR, T S AR B O Gl X BT A T BB G S HOEHA
IR, ] 4% fE—RRERR ., hTERER
BRI AR, B B FE R R R IA A S iR
PR Sy Hos e i T g (#15.4-11) o 7E3RIE, &
@1&%@@%%%%@@%?“w%M”ﬁ%%ﬁ&%ﬁ TR
WFFEE 8, MR, SCZ IR A — AR K i R
i,

E 5.4-11 BHEAFORER
B) so5um

1. HARBEAT? H22BXRE? BiE, PFREGHERAS VT

2. BEAE MR, A A% ki AL
8k 7

3. HuAER
A AT 445 5.7

4. FHH. EHEEENZIERAZR Y
o Bt | VT R A B AR A7

5. £ — AR R B B AR AL A R B P
F ik, B AT T 1248, BT
5 A0 R R AL R B, T B Ch A
FERT BRAZ AR a8

(1) A0 F T 493 A

K7 MR IR P E

2 E,, Zid—Kk

(2) 2zt 5 VR, PFazhaet
AT 10°E, 7

a%mﬁ%%%*%Lﬁ%mK%%
3x10°W, 41944235 ZAMA T = A6
“%%me%,%ﬂmz%Fi%%%ﬁ
TRT Bk, RAFFEHES V442357

7. Kraeg Bk s £ A 3.8x10°W, ©k
=R, XL B RALEREZAESR
AR 3He, BB EMmBARITHE, KL
*% 0V RE?

FOE T 125



—— — —— -
e

- iy iy,
- <__.\_.I“:_~f' _-:,;"-:%-»\

o 0

B ¥ 2w 6952 T A T Ak S kT
B HaE, 20822, A1 ks T oAb A e
FHEOUN, LATRSHAET, X
BRI KT 5 A AILE? S A A 4

*x A7

IERT, pr

1931 ~ 1940 4F

K OARIMHRL TSR A AR

126 =B FE R B2 =

HRI19 2R, AMTAERIN N e 21 ) Jo ) A ml
Or I ER/IMEORL JEARABL T B, IR S
TIRFRAE T H N TR, B A A TR
TRFZ AT T B 524l i A
A B B A R, T ENTIMIE “EAR T o R
iy, R R 2P R R, BHEERA TR B Sk I
AN CHEART KGR, —Tr i, BREERATZ B TR
LA RS HTR T, ENDEARERERHR T o+
T BT AEM; ST, BEERITORBT . BT
FAGWA H O ME RIS, BFrEl, 20t o )5 210
B, R R T, GERRONRLT .

D EWMERF

M 20 4030 AEAR ISR, AATTHEXT 20T 2 A 5% Hh il
GRS R . 19324F &I T IEHL -, 19374E%

BT BT
(SR

1951 ~ 1960 4F

K /T n T b T




P 5.5-1 KALGRFXHEHLA B ) — Rl

BT pr, 10474 T KA T Jakid Ao T —
Seki T, B R TR B RIR S, AR T

1932 4F e WKL Inideas , - BB v RE 3~ i i B4R vy
RER LXSEm RERL T N8, wRE ™ AR B 2 ROk T,
PR E AR RHE L, AN g ML, AT T
WAL R BB TS L AARORE T B 2. e
YO RIS 2% . A 5.5-1, BRUNAZ 10T
FEAFLL IR SR T HEA LR I R e R AR B —,
BCEAE— D 27 km Y BRE L R RETE N . B 42k 854>
E A RAE SOF5HAE, i 8 000 ALyl F R G A4 adt, 4
RPN R AR

NREHAE H 20 4L 30 4R U AW Bl S 1 S
KB — Bk o

LIS ANI SN T HRT

I A1

1971 ~ 1980 4F 1991 ~ 2000 4

W il Z g (¥ A AT T
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LE A, AR RE—RRT, ENREE, &
i, F RSB B it 25 © A R BLRORE T AR [R] T A
SEHAPE BB, XLk MR Ok B, TR R
KL JE IR T, B RS TAHR, Ea A
JiT B SR RO T, LA S BT AR TR, (HAR R
JE L

D HFHID%E

PAEC 28 & IR 715 400 28, B AT RAK AT 9 73
G RN o S P 6 e | 8 5, a3 71|

5% TS S EAE MR, AR ER
JEET .

Y BRTASSEMOEEN. R ENRET AR
T, FERERWETFERFHMTF. p . n PRI
TP Rlt PR BT XN RO . BT IR
e HAX 6 f, Hi o PR FREL R, H
MAHEAE R W D YRR E TR SRR A
KT NFREEE

HIE &5 BEYE O T R AL & R FAE IR T,
W, BT (WHZIEET) . BT, e e
EAREAER, e T S5 EAER, T 1E s A
HAEM,

AR E T A O TR A A 0 B TR .
AR TR G AW S M e . s B a1 2
DU IEAR T i 5 — M R BRI . 20124F, BRIHAZ T
WFFE ORI RS T XHE AL A BT Ak i (67

HSEBFREY, BT LA ARLHE (H55-2
TA AR, AARTHERARGRS AR, XFPRE™
a2 S HMEFREL, SR, €MNALS L,
WAL, ENFQLEIINALEHN+ 5 H— T B
b, AMEENERFEILT A 6F 5 LB LR 5 LA £
#h, ZRZHKMAT 1969 F0EN RPEFZEL,

128 PR ER —E
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SRR R B R YR FRE P oh—
BESHEH, HF RN AE) A RE RIS
AR A A0y R

BA ARG, HFERINZEE T ML 2407
CEHFAEBR—BLEAES, AMMEETRT —EEXT
AR e K F R AFRAT, BUFTRRAG R, EAFEEER
BTk & F AR R e LR TR e kF (B55-3),

RE T 73, i F

s b |Y

&L A JEE T, P
0

Lwit|Z
p T 5 Z g e+

P 5.5-3 AR i B AR R T2

<
oot
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P IX A A4 £
THEFFHRETEN
1942 %, IH SR BES
FHG, FEMRZRTHRLT
JRF R ik 35 B T RE KB R AT,
1954 5, HH TR EBHEFZERR
whE T EF N FAALEN — KRS E®
1956 F, FERGEfIRTIR G, £ ZAERT
1957 4, F ARG A4 60 9 R T PIEE T
BB IR EAR PG TIESE, Ak, HKRT. FH
1974 F, TEPAFHINARINT —FH695T, LT
KARFRFREW 33455 Fok, L—RAFHAEPK50004E, XA
Fuibi—RA5LGTN, EARFREZARELEX—FRIILLIAT
F R AR 1976 Fagis N Rap s, SAIETHS LA IV AT,

B) s5mm

Lokt e infl — A S e R g, ERM 2. ERANAF AT YR AR
THRNARKE N A, A@RAERA T K0 FFiE, B-HLF, FHERFAR.
T

130 B PR B 5 =i



1. Jesh s G fe— R E N, LILEE
FREINT RA., EFMFEX—INL?

2. BET, &MFI T A 4 FrE
%E\ﬁﬁﬁ\ﬁﬁﬁﬁklﬁ%ﬁaﬁﬁT
3| 7 A2 G W65 A SE A 0 KA

INa—> Mg+ e

BU+ itn —> 1 Xe+ %Sr+ 24n

BF+ SHe —> %BNe+1H

iH +iH—>3iHe +n

3. — A o B TFarbE— Ao, B
MR T A2 Ko IR X A& A A6 R

1. 482324236 RoFZEMRARBRE
M FRE L E ., R LEL_
THAE_, RTABE_

2. RAAMAKZIL6 AE, RMTHRA
R, eMFRMAE L VR AELEKEY
B, TTR—HLR AN IZ ST E G RIER,
MAFHAERF A R T 8x10 Kk, AKX
FLA R ABINRE, 8 dJE JE7K P BKAE 1.0 m?
(FTIAABRRCIHGH ), MIFRAFRESA R
% 200K, HAEFAKE PR RAR,

3 MAAMELE AR — MR, TR
Ji# #2014 1u, RAEMEAH40026u, Kb
1kg M A% AN TUAFREGRE, 7
K A t2 F % #NAA6.0x10%° mol™, my A4
2g-mol™?, luta% F931.5 MeV#yst &,

4, AR89 K P B AL & BPu A ok B R T
H BB R ABU ok T, WA AR
ABU LI T AmAERBU, St EkEA
0.097 MeV &gy % F. & % %3Pu &9 SR T mp, A

%G &
i

o

=

Ak s95E%

A4

B

FAARL, FRABAEK S ML R7

4, EKEZERMfEEEIRE N AR,
B A5 BRI ——PUO, 1 h X b 4k
A K E A4S PUO, ¥ 89 Pu L& ARPU,

(1) B Pu LA o REWERNE FHAZ,

(2)%5Pudy ¥ EMA 87.7 F, KHBRT
3V HEAH 8T5% R FAHERARE?

5. &4 %2Ra. %Rn. iHew) & T & % 3
226025 4, 2220175, 4002 6, K H %Ra £
o REERPHBORET (AL FRES L),

239.052 1 u, U & my 4235043 9 ufeo ks
T84 Fm, 44.0026u, Hlutas T 9315 MeV
HRLE .,

(1) BRREFAE,

(2) B4 Z AR TF 833 T 2wk,
RokTogshae.

5. A% v, 3k ) A A R 3 T AR BT ERAL s 69 H
AR AR A AIE S A R ALK b, T AR

TRA, HHEERREHIEARKT .

(1) BB T “BA” 2BU, #H R
PR B 5 AR ¢

BU+ in—> 3Sr 4+ &/Xe +103n

(2) %Az ey JrEmy,#42350439u, FF4)

JiEm, 410087 u, 48 (Sr) H & FEmgHh
89.907 7u, & (Xe) ##yREmy, 4 135.907 2 u,
1uk166x107% kg, k& 4 40 F 423569 4
T E2%, K— 21007 T K o9 4 & 35 4 5
(t=315x10"s) KA EE S VbR 44h?
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SR SRR B 2 BUEIR Sk v Y B
RS AR LT AN R
AU FyReg M ae T =&

2Kk . AU + Q, {
Qu A B AM K AT

— SR A MERMEQ,

IR B, KB BRI T, K i P RERY A5 1k
AU SE RIS 10 PR R . DRI, RSB K I
ﬁ%nzﬁg,ﬁq=mrum+@,ﬁﬁ,g%%M%
FEEBACR n, (BB NG R PR Ok 22
[y Q, RIS SR 5K VL Q.

R AR AR, I AR 2 S R B Qu M
ML, SBITRCR, WK, SEEBKIEE, B
KR 42 S PR Qu BN AT 4 TR, 2B
e

CERE I A ) TR B AR K (R 2

Bl Zokaaik (Q,) AR AL B+

TE—ATkae (HRACRE SRk 2 IR i 4 i 22 W AR )

O AmohFEMLRBEBEAN, UTHERETRGHE.



oK 4.0 kg, FPAUAEINEA, GnEBE-1 R, KBEIFR L
HAE A ZREG NI, JT 645K 10 minids—k, —BinH]
Jai, BERE 20 mini oKl —I . ICRBHEI =R N 26 °C,
A ARAIE T SCI BRI R D R e A PR R
ZUKBYIREAL AN R L, AR K iR 5 BE I 8] 22 fE 4 K
I—mf e S, AN -2 s o

A1 T A AE AR B A 40 T AL

tk}ﬂr:n“i?] 0 10 | 20 | 40 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260 | 280 | 300
7};(/;1 101.9194.8|90.081.0|73.5|66.5 61.5|57.5/53.5|50.5 47.5 45.5|43.7|42.0|40.8|39.8|38.8
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J e — e, KO H P B e TR R T A R R
M LHRRTLIAE R, JKAE 0 ~ 20 min FREAYIRE (11.9°C)
247k 180 ~ 200 min FREMIEE (2.0°C) B9 6 1%, ULHIAE
PASTIFTEI Y, ZKAE 90 ~ 100 °C ¥ B X [a] 2k i v e ok T
‘BTE 40 ~ 50 °C AL DX [E R fy R . s/ INKFE i i
(R IAR G, 7 40 6 /K FE e T B Bk ] . PR, K AE
PRI, BRI K IABER /N

Bl e m#s ABxite® (Q) WAMRALRT

BRAERY K T KA, BesK IR e Jes] K A ] BBl 25 /<)
POIR, 0 B R R AR e K s ] R () 23 SRl i, IR
WTREWR . MU, FRATEREPIRIORE K T, 430l n s &

O FAZEEL, TRET —6HARGRAERTHES.
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M 4 kg BI7K N E R E TR 50 °C, 22 Ar A HOm#R ] 50 °C it
1k, RSN 50 CLITFEK, i KBk 4 SRt Q,
IAZ, AR KT TR Q) o SE 5 rh iy i &, %t
FErf, BEOK B RE B0 R B EOR BRI G Q, T
T R

T2k L RIREIE R K T K 2 RIRAR
KRB A7 6 A AR AN G DU S %) K o FHR R 2k
FIAEAA R B /K ER T 3 50 °CRrTHRERIBR S TSR 2 Fis

K2 B—RAKRE KA mKGHAZE

" KEGRFE | AReER | KEGRE | eBATRAR| BB RAR | s o

XA /kg /1C /C iE# Im® iE# Im® HAHA Im
KA 1(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 T, KRR, BRI K IIANRER K,
Bl % &k ek K A a3k 3t
FRAELL_EXT Q) Fl Q, MBFFE, W LA AL LA SRk
IKETTRETRMG o IR, AKIEA K Sk, hE ek

o ok

JRUVR B 5 I 1, JKIR A= I TR,

G RN T, PO I O I TR 9%
SR IS IE R PE . 3R 3 & =Rl [ i
WIESEEES NIV 72 Y6/

k3 MRAME AT FIHAR AN RIKIE KWRE. WiBAAR, FAmAkE )
mE MBETR A KRR MY | B R A R Im’ HALMR A Im®
FEL(HEXK) 995.972 5 996.060 8 0.088 3
FE2 (%K) 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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FEWRTR K I Sk v 7K 2 AE KT, T R LARAS K Y
WK . X PIREDLT $UK g AR SRR A R 2

Bl #F % 25

HOK AR TAERT, JoUER A FREEL, W= n#iaik i
L . BB —UmkeT, FEHUKERKIRIFE A 38 °C, FHnJE
PPN —Z g CAYERMLBOKAR ), 2] —E R,
TR I TR UERIR R R, s R R A
TRFR, 5 R T AR POk S8 9 I HGE = 8w (il
50 °C ), C RN EAEARFR A K Fris BRI R . AR HUK
RERYBE N AU = cmAt FIFTTSAEROBR T, st nT LA LR Fh
LT AR B

AR BRI HAOK R, A RS VAE, a7 L
B ARG LN IR RN
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