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AN, R BEER

MR AR Z B BRI S|, HIBRAX IR LE
B RGERAE NG ; R SYHER, EMaEhi
RGNS, SEEAYIRLR ARG RA ERAE ; P
i Z FAGIEUF IMER, WARATARNARSEA R
Haeo WD TZEATIHBFARER, BENHRKER
Gt LA SR AT TRERA WHREMED T H6E.
ST HRERI R/ i 4T 1] AR B

— VI FEAERAME B HBTE N Rz 3, Pk
i 3 F PGB S SIRERI 2> T AR B, FROMPIARY
HoeEaE, WRYIAR MEE (internal energy )o

WRiEa i, BT 20 FEsIRER AR ;
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TM5FHEEN R FRIEEA K. ik, PRNEES
Fprab R CHnEE . AR ) AR, TSP afrE
X MRS EBRIR . WIRRREREZN, PETE
AN RBt AL

< iR

1. AAMIRA, B, A WKRGBEN BIkS, RNEFTHZ A DERTEA
B NAEIL B IR S RT A4 ALY
2. #ETUMARE A HIkE AR X AR D7 XEHIHLH,

NEEFIPLAMBE R WA R EER . NEER A0 TH
Wiz, Bia-TRZCHMNKPGES, EAES TRz
MRS FARER AR, FIREE. HRERIMYEER
RIE. PIMEERYAMEWES RA R, RYARMEER
WZBNBIRE SHAEM B, SEETXR. ERARBII
i, —BAE IR DIRAE

S FEh LS —E LR AR B RS HREY, M
U, EAE: ORERRKES TAHRK; 27 KAEEH#
B2 ; s FRFEESI . K.

ST B RPAHER, FIrTsh B Al LU
TRZ GNP T HIPE o

N

| ]

1. BAADTREHRZERAEFEFLGERY, THHEEHAGE ( )
A. 2 F BAER F Je 38 K G D
B. 2 F AR ARRA RN ABREFH
C.oTHARIAAI Hnt, CHIES QB MR
D. 5T ARAAFF e, CHIEB 63 K
2. BHHABTBE R, FEBR—AEK, nAIRBEHFRESFFCNEL,
XM AT

-
\.




i

EFEEBE F=/

3. EAR, MATIHREREHAASLAA, ARBEMNATIINHEZFHRA

T¥; Q- Fa-FHHkE ; ORk,
4. R KB I|IE, %M, KOBEFARAS, Ak q P
S fT AT A A7

5. B 1-4-4 Fr =, fe—3hk ek aBa T AR KA G T %,

1 BEAR T BT, wREBEERBREF KRG, G LER |
BB hL AR TRBRATEHES, HFM—%, FBBXEH L
2 R
H4, A E1-4-4
9 350

é@y&%@ﬁ
ST RS FHEERNEN

Hre R AR LA MG R AR E R, S TRAEESTH, HESTFAhMAE
RpFE, RE5yFasatEEg AL, AbdsTFARYARLLA Sk, 5 FHhit
FIHEMAE “OFAMES, 2 TFHREBD ; TGS, o THRHENR GXFR, R,
SFHEGRDR G, FRIGHNSEEREN, 2 TFARES, BAZT L, ¥ 5 THEES
2F A 3B & 69k R &

EXFREA b, T HAE, S r>nd, 2T HhAH, EE2HXHTHEL
T FIRT| S, PP -F Bk im, BRE r>r b, 2 FHEMY T HER SR MIEX,

LoFREr<rb, 2 FTAAFA, Z2EDSTESE, ALBRFAMSA, FoT
Yaedh, BEr<r b, 2T XA T IEEE R A MK,

B14-5myTRMSTAF 55 THEE Moy THES r RGO XZTERLS A
—& . AV RaTFHF=0, "5FHEE, Ko

F. E

r

A B14-5 ST H 50 THEENIS T RIEEAR AL i ph 2%
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) T HE G A

RATELHIE, HAWRYIFRE KR TEIEANE B
WEANZES, BF— 0 THRESPREA R HAREARRTE
i, B—mZIEEFR e ERE, EATTHER,
WA, KEFFHRTRNEE B AATEAR?

® LGitAE

o B 1-5-1 Frm e K E | Vi R, TR @ P Rk
E—/NRF, REARERGETLTREGKTFS @47
K S HF|EFos4T, THRAF KGR R AR
HEFRGEMN,

H—B N BHERTNBT BN, PRTAETEL
Y 5F ST, REBALX—NMEMEA, B
JUBU D 3k F A BN RF, WX EDRFREEAM
Fl el i, AH 2857
EZRRXEGDEHRTFEAR T, WEIKEBL

) 5 A E1-51 KE/PNERTRA
RAEAG S, A AR 99 A — S AU

FREREI, BABBUNKT, T SEETREN
SFHABA s & RS SRR, DRk PREREEST S
FHESMEEARS AT E CRABRERYE. HRR | x—aitrz, 2—aE
INKTHAIR, BRI NRT MR, T | BORPE
T ATIOUBRI T NG T D, SRELLREI,

MR T B A AAR A, EURRAXAAR.
BT, FAER R NRTFAER — M, HAMRA

FAWE R
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TR ke S=

A ll 5-2 ﬁ%ﬂ@%rfﬂ%

¢ WHRRR

ART T IBME, BRERRTH>THERME $ 6, EFERS
T, 1om’ RAKFHEH 27X 10° AT o XES T AR ERBMAANES,
B TR RME A, EFRERST, —NEASTELs AR T
HREE 100 KX %, AEHARBREN D TEHRENR NPT QRFRR L
AE, BRAASTHEDAMAMY, LA +5REALG, T RAKEE, &
KA AR T AR — R RE 65T RS A IOUT e EHEH 2 AAE?

TR FRB B EEARHE . s s A1
K2 E ., HERMEARFEN, HAESTHE
WRIAEA AR . XAk A REBAFLHE
B ARG, SRR T (B 1-52), B —K,
BT B B RAR R, ARk RE R, B—

ﬁ&ﬂ%&ﬁ@%@%ﬁﬁ%ﬁﬁﬁ%é,ﬁ%ﬁ,@—
ﬁ&ﬂ%ﬁﬁﬁéa

SRR KR BAF AR, BEARED
MEPLEAFRI RN, TORRLPTAA LR, ST
EEATAHRN RS, SR EREM.

@ D FIEEERD

WFE RS S, BREAND FERL—B 23
BE W R /INFI T [ ER 2 BEALAE ALY, (X RRITN S, A7
— MGt R, XM ERIN: TERE—ENRMT
T, FERUESAS FREFLEXE Av N HER R E
W, st l, RS FEREATHTW, HAXRSTFH
BRI G — € BRI

EAe by BUE S $ R TR BT BURO I e s e o OB |
PEATAMTORGE, BN BEAES, BRI RN
PRE. XA RBAH T —ERET, BN EEXEKST
bR TR E SR, F1-5-1 5 HTEHSKSTEOCH
100 CHHEAR 0 1H T
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20

15

10

0

F1-5-1 FSHSFLE0 TM100 CHHEESHAIFR

SR TSN $ﬂﬁ§?%i#&ﬁﬁﬁ%&é

(- s1) BT HETHHI%

0°C 100 °C
10024 F 1.4 0.7
100~200 8.1 5.4
200~300 17.0 119
300~400 21.4 17.4
400~500 20.4 18.6
500~600 15.1 16.7
600~700 9.2 12.9
700~800 45 7.9
800~900 2.0 4.6
9004 0.9 3.9

AR P ABERERA T AR R E T A, WA 1-5-3

Fi7R o

AT A AR A B DL ] R B R S0

thek, i 1-5-4 iR,

PRI 5] (4T3
b B TENES R %

A

mocC
H 100°C

L= i
100LAF  100~200 200~300 300400 400—~500 500—600 600700 700—800 800~900 900LL L / (m.g1)

<«

E1-5-3 HS5
FAEOCHI00C
it B S A AT
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NTE

ESNHHE2HE,
FIBE, FEs, EEXNR,

1 1 1aF 1 L 1 1 1 -
200 300 400 500 600 700 800 900 ##/ (m - s')

A E1-54  EEFAERRIREE T BRI 2R

MR A A, 0°CHI 100°CHY, KEX
o FHE—NaFHEEAE KA/, BEAKRSFIE
TSRS T B R R —E AR ), BERIE “IE
B Grfie MR, XA T BA oK H B 3 3 X 6]
JEAREIR : 0°CHTEEZRFE 300 ~ 400 m/s Z Al 4> T %,
100 °C A B HRFE 400 ~ 500 m/s Z [T 8%, 100°CH
ARPEER T H W HBIZER 0OCHESRE, Hy
AL 0 CHEIRN X W —BENIE T TR,
S FGEshEREIZ 7 IR,

X F— A, A BT T LIS R, R
¥R s E s gERIE . IR R KR/ F I
PIZFIM BRI, BIUE KRS TRaz s 5 aE
AX.

1. FHIXTAKRLSTFREFHMN EGHLE T EAHGE ( )
A RS TFHESEREX, FIARKAE LR
B. A4y FH-FHREMBESHREKX

| mmwnm "
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C. AWy THyiEshik £ &4 M2 3 KA
D. $2EAHN, AhsrTHREKGEEASA
2. HBEIGH, AAKLTHIEFEESH K IlTEA?
3. HAKSTRESHFNETL, — o THREFHGERR K, £ 200 ~ 600 m/s Z /],
2R A IUKZGEK, TTFMEEEZL—2ILA AR Fok, EZH ALK
4, FH—ABFEEFRAL TG T,

IR E)a8

Gt WENARAE

Gt A FRBROALT BB RE A F R, BTG T EHL R EHELRA,
HBFEFRIAEHEAT, RAF (BNEEF=ZFFT ) WRARAGZAR—AINEK, AL
AWMRAFEERRE, R AGHERMERA L TN,

HTHRAETFHEEKR (102 4), EFZRAERRE, RERIFREFNAETY
R, REEAENL, BBREX, RN, #BOUETFOREHS ZAHEFELRALZH
BELENEGKEZ, FELEF TRAFOG M, B, ZMNAG 5 2R E AT E
&, OBE., AR, ARE) SHNE (S FHEE, RE, Bk, . HEF) 5T
B2 £ R, B LEBATRE,

B2, Bt N FRSTREDGHAE R, CHRAGSRTFERBAE A, %itAH
FH®A P2 E IR GHE,
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Y RB -G TH

c

FERRE

1. T RENRZHIER, RVRBARFPIRRARWEZIIL . AN
AR T M EAR A SE IRt A S TR AR Y | Ao A i D 2 SR LA I i 54 0 Yk R
FEROORL T BIAH G

2. P EEARAA RS T oK AME BN RG2S ST Z A
BRI TPt SRERR, A THESYERNEREX, YERONEBES T
AW TEIRERMD TR, MUEMARSYERMREMERA R, HREWRSTHFE
RERAR.

3. AT KSR ODR T BUALE SRS B R, narTERN (EAR) | R
i, B, BT T WTEEMRA, 7EDTTTSERTH 5 foxt oW T2 T SR S A
B, AT ROE S PR S B Bk R AR AR DLW L, BRSS9 J5 v % i RO
20 B 75 TR G O B S S W AR Al SRR R

BENG
1. A FEERaE T IL AN EE?
2. e RN, B MRS S AARE? FIRMIES & B3] THAER?
3. YIREINREMGOR RIS THA? WEW i, BREBEREEEX? E5HReES
AKX 57
4. REHOWRFH#GE A B A AT g 7

HEXZTR
1. iR b KR TARE, QATIESE XA BEIEIE?
2. KTHARKBORIL AR MEILZ [WH AR
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- REFERMT—RA, HRGH01cm’, & —
WA FEA ARG TFHNMFRBELAANTH -
o (ELFRMES ¥ EN,=6x10"/mol,
K B BE SRR IR A V= 18 em™/mol)  ( )

A. 6x10°4 B. 3x 10"/
C. 6x10"/} D. 3x10"4
. KEAKRLTFEFGHEEZE ()

A. AFHERIHELAR

B. #FBANT MEFHHINLAEE

C. RABRERKN, EMEKLSTEG KR
RH—EH K

D. RABEAFTH, ARLSTFEFHH TS
RE—ZHA

RS BRI, R Auk T ERRE,
mRTENDTFHRE, pRTAUREE, V
RTERER, VERTEMTFHER, N,
REMRMEFHEE., THRREEEZ
XAHAERY, EHHE ()

_r =&
A. NA—V, B. N, =
C. V=pu D. y=£
p

- TARARHA L TFHREANETHE ()

A ABRBEHREHE "BR" AZRFHEL
AW E 5

B. €O WBEXBARMAKT, EERMATT
PAILZE B\ B BURL 1y AL 32 3]

C. MEMBERHAKE, EEXTEEHLK
REHED

D. ZXHH, VRAKFFAKES
AR, LA T, FRTEERY, 24
FTHAFEAZH W FLHTHE, LR
BRahE, A LEY ()

A AFARKRTATHEY

B. 22T RERXBRAT 8%

C. ERAFAXNLHKES, RETLLTEM

T A1
D. RRZATFARISTF M, REAT
A% LA FHIET

. TRAXTHRBHHWRET, EHEE ()

A. FHBEFERE

B. i B8 3 R AR T 7 AL 28 3 By R Bk
C. MABERME, HHPEHENAE

D. &Rk, FHEFRAD

- BRATFXEFEIN A, AT LEHERA

ERURBELEERR, ERLFHERAA
HR—EHBBMA, REECNEL FRES
FEER A R RETRE,

L WR, B LW BRREBERTHAKIR

BHMYEE, X—HEIRE, kQTFHEH
YR A T & e

C R g KA QA AERRKE, FH]en’

®ELAEDANALT. B8] molKH K&
K18 g, HRWERAERLYHS5x10"m’, (&
REE LA KRBT

10. £ “RpBEEMNBERYTHAAN HXH

¥, KRA¥RESEET.

OB — g EHLABHA AR, #&R— K
B W e R TR VR
QEEMFTRMA—MEAR, Wl EHK
R,

OQAXRAMAB—EEAAK, BREAN—WHH
REFAER, FHETRE,
OEAXDLEAZBYHA, #HWEY
W B A A S B E AR

(1) ¥ HEFFRETHEIR,
RIE.

(2) A BRIEH A BAER BRI A40.10%, —
T A A AR A4.8x 107 mL, F TR by 3
EHRA40 c’, WTHER A HRYFER
ESN

(3) HRATEEHKEZNI0 " n, &
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EFEBE F=M

ARFEHMNELEREATXNMHER, R
HETREMEE.
HHELH P RBBEATLRETL.

(1) BERRERES,

(2) @HA ZBALH

(3) BAHATEMRAHR,

12,

(4) REREHLLET,
GHAREEAPHRARFREBFE
W, BRWEE, THEFEFETRAHAW
AREEL, flw, REAHRT -F4A
¥HA®, BHARAWAAETHE, HUH
Hi % 4 5 T 2047 808 B LA



Ef— BRI
& EEMEGHE
® @t

TR AKRLRIH
® EEHE

¢ X8 RASKFETAHARE
¢ SHNFERUNEFREEL

B —RKERAR, THAEMR
. " FABETHENATER,
FHRXR, RPREE, " ¥XKK
B, MAEER, kEoRML, AFH
KR, BWEARSK . KARF, W
RA=MREEFH KM, ZEBTL,
REE— AR,



NI EFEERE =M

/ = {4 F0 Bl 47

B AHITEAR . YrERERAIONSS I 2 2R, ikt
TSR T &R0 BN R R A, i 4y E R A
WA, BEERBEANER? RRIKBEA M LRE?

® SIAFIESE

RAARGUER L, AR, B ERDBRE, AACNOHRAMT A
RFE

AT 4>k &Rk (crystal ) FIJEGRM (noncrystal ) B
K%, &RlA. =tk B, FHEEEAMMEILER,
EHRAA, WK 2-1-1 FoR ; 308, MESARA RN
JUMIBAR, Ak ik,

(a) FEARM (b) #IFL
A E2-1-1 Sk

TERCRBE T MBS, AIUFERSERAEENAE,
A 2-1-2 Fims.

A E2-12 FHERBEEE
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£_B8 BN, iXINHE=I

A4 STIRIRTE

B—kEzHhfe—3hEk R, ExFhPEANG—RHHNE L, A
T RAEDBATRE BT LRAE, HATREREFR o N Rk — & F
RO E—E, AEZFAFRBA LEHBRERGTHR, FOMBETEZER
Fosk BB LB RANZARE, WRREFEH L LEH?

SLERM, BETEARRT LA AR R, TR
FRRTERA I ) R SR EREAE R
KREZFHLUEH, SEERRM Y 1 EA U R#PEREAR
[7], T ELHUBGR A T M RE S Tt A—FE .t B B N
R — YRS T A K, XMFEMMEERRRE | ast. nnRsas, B
(anisotropy )o MAESHARK &SR M: R, SR L iiﬁiﬁﬁﬂﬁ’ i 5 —%
#AAMFR, UIEZEEY (isotropy ).
RARBA FI LTI AR HA 1) S0 1) KBRS AR R A
B (monocrystal ), WAZE, BS ; HiFZ Mk
R SRR 2 B 4E (polycrystal ), WIEE . HA%,
HmATERAR FAEENA, B, HEsRh e
P21 BEAR 1o 1 5t ek B A B S5 AR R B AR A

©® S{ABVRONESH

RAVEIE, SAREASF. BT, BSR4 R,
SR FH AR TR X LB RORi g ly, R4, X8 e RN
W23 RIS R — A BN . FBItEHES O E5H, R
SR S S, A 2-1-3 Fin R Rl ik e
(Na") FIEEF (CI) MR SRS .

sl A AR A m 7 W 2-1-4 R,
MHE—ToRL ) &, WA R 1] 45K i 2k Bt AB. AC,
AD, W =Z2RB FMRORIEH HFAHSE, XRIARRF
] ORI HER I A Rl BRI AEAS [R5 ) BRI
R P ERYE T . [l —Fh 4 BRSOkt 7T LB BUAS [R] 19
Mk R, W RB AR WENR. SNG. 78 o
FUEBRIGES B FARE, HEMMERZERBER, A B4 SasEasonmes
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(a) &RI% S ALH

A 2-1-5 REMAR S ER.

(b) AR kLSH

() ERRIGH Skt

A BE2-1-5 SRIE, A85ERE RS LR

MR B SRS, WERA TR, A5y
JEAT A2 BT iR Z B RS . XA BURE R
ZEBYIRAINIE, KRG THBERZ mahtE, HREER
Ay SRR R & [ e AR . RATEXF I AR N A
gk (liquid crystal ), fRIFRIBIGR o

stk RA B A PR E A P, XEsF
B RBTE AT O B M R /N RS, (EEUR, B
—HRFRXFREARFHIRE, E 2-1-6 (a) Fim ;
BAFRACRER, XPFA PSR, 551l LA
R AEES, N 2-1-6(¢ ) IR 2M44b T AIRZSAT,
SFALEAFHERER, (B F AR R A b e i
], AFHESA A TR FIAZ R, nfEl 2-1-6 (b)
Fi7R

nn I\ e

(A
il AN
i NIy N\
(a) dhlk (b) His (c) Wi

A BE2-1-6  fRiE. BSRABHAS TR R EE

WA THIHES R . FRGR . BESE. WREVEA.



£_8 Bl ;RINHE=IN

A< 2 RSN R R VN BT AR A28k, H
5B R EA R RS, AN TR B e A
JTEZRIN . WA BRI FR BT JU . 5T,
Bt MRSz B FTA R R BIA . WA —FRS, fE
AN R T, 2 & RS SR MRS WA
BEW; LR, WKEEW., BaER (Liquid Crystal
Display, Bl LCD ) i FIW & i 3% Se 4 B 1 & e e >k
. XFE/RTHERTRFFER. BFHES. RV
B, a0 2-1-7 FioR.

WA — TR A , TR W T i I B A 2 P PR 3
. FH. . ERIUFECE ; IREEREK, Bl A R P
PRSI o PR al X A B AT AR R IR . FEBR%F |, Y
FERRRR TR — 2 W dn, BT I iR 5 R EIE R i
HAMREA—H, BWRESERAESE, A 217 WM RN

RARFAENBMAZ, REFBRBEATLEBN. &
AR EREER B RBILTHA VA S ER B HS.

® H-S{EkME

F 24k # (semiconductor material ), JEFHHFHE R
10° ~ 10 Q * m, N FE&BAMLZEZ B MR —B
HWOT, &RMHBHRMEES R, HERMELNE
9, EESARARH B R SR C R AR 24

2 PR BRI AR AR A TN A rR P& ) 22 A
B XER A EA SRR . 2R B/
HAFEH N &5 AR BN FIERE, NG Lo Ak
MBIHR B, JEIRAE R BURR, MR, St
AB( B 0 H BE R R A Rk

FI A A 45 TRt T LA BSOS [R] ) 2 AR
4, R BE ., DGRCHBE ., DRI, WEERE . SRR
A SRPOLRE, WK 2-1-8 . XEHRAFETIHBD
BHl. By, BRET. #fE. AL EMEEREA
SO A S Z AN

e E R RS, 0T URE. Mk, Ak
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(a) bl (b) AT$sHE
A E2-1-8 PSATEHE

ARR = REIRL . RER AR R ™
FEM 20 HiE4E 50 ARAUHE UKl & tH R ZEBE A9 BE TFIR B, Ja R
SR (Si) JURMIMEE AR, AUERAE R
FER Mg, PERBHR S, T ELER T RS KSR
L BRI, LABIIEER (GaAs) RARERME AR
WIABL, et T AL A AR R RE A R

MHETEF TR ERE, RER SRR
FEMEIANTH B, AR AFEE IR,
FREFE. HEREEN TZURT ZRARFEEIE
T AR 2 AU Tk P R R B 2 AR R, R R A
R N Z i B, REANE R AIRAERRE. B
EZ e, ERAMESERES. BT TR %
R, VAP RIE, BT REA 5850 B
B T AR B BRI AR

® K

FEARNE AR, BB R ERE, I
RAKARE . B%K(nanometer )2 K A7, 1 nm = 107 m,
XAET 10 ~ 100 NEF ZHHINE—EHRE,

Bl2EpFss R, PR ERARI YRR, K58
A —NEGKIERE (1 nm ~ 100 nm ) B, 0K WY
g or BUBTHOSURL (90K ) JG, SR HiFEa T akE
P, BIENIMeeE, $eg, WBE, 12l Rk Ry
PRI FE A & BENAR . AR =42 [
B/H AT HOR R BEETE EI E AT BE, FRoM Ak

( nanomaterial ),
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B

BN, RINE=Im

ah K4 R AHRHR: 20 142 80 4B IIBF R, 5
SRARAR IR ORI, AOKPERE . AOKRETEAL
BEAOREY BRERSE . BT AORMRERE R, 7EH
WG BAORSE T, IR T, BT, ERE AR
HEGRAE T2 BARNHES, (kTR
FHARGIRE AT

W B X AR ATRHRFSE BUR SR IR R A, R
R E PR B R R PR R BES . AL, 90K
PORHEA R ERAFAEAR /D IRAE, BN BT B 7 B2
ATTRERITEARIII AR . BHAT, —RRIERABNRRIY)
B E I Tk, RIGMERAAREIR . MABOEZE
REEFES, RHIBREEBMAER, [ENBEAERIUL
Ko AT EAMURARE, B ER
AR, BITAEAE BRI S TR A A D HER T
Yoo

| mmwn |

1. EWFEEAABEEGRE, 2dTARZHRGEE ( )
A HBESHEK B. B8V HH%K

C. A=ia e KAL) D. A=A i—Z 400 HH
2. REMAGHFEMNE S RA, SMRSINEAANHT, REZARHE? K5l

L

3. BAGR ,EMELERTRI, A AHEDHFERFRBR L& 5RER TE?
FR-TFTXBIHAB oL, E—FCMNAHLALBG R, X580 2 H 24

AH?
4. ATHHBGFLEER, FTHHEEHAGZ ( )
A. WAMHGER, STAMERA A
B. kAR LA KR A il T AR
C. PiA 4 Sk Ao df i 38402 o s A ) AR
D. 1RBIAEE L7 T AR 81565 T2

5. e B A SRR T ARG A HERTH, TRAMER SAAHR 65 L,
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A E2-2-1 SRR B ETRBER R

H IR E )8

RN R

BEZLRE

ZH=#%& (LED) &14£ (Ga). # (As), B (P). & (N) FALFHNHLMHFR, %
APed b FEERIANERITETA, AUEBRETLLK, BUE—RERER, &
WA= E R K Koo

HANseill, BAitsr, . BOZRETURAESREOK, L&, ZFELAARBRETAEA20EL
et ZE, REFERAAGAELR, HLMEABREEL—BE,

20 #4280 K, BALEETERFM KM F P XFERERNMEH, GBREEL LR
B AR A AR, 1986 F, HAH KBRS AE RAERBK, FFT 1989 F 85
A BBEELX—BE,

B 1988 &, PHG —LFHBHABEL-ME, EHLEREFT—H, HEFHLE
RAHEMH 2B ARABETLARE ., 20 2 90 FR#, PG —LAHE T HEELL—RE,
54EFRXFARARL, REAGBEREME, RAEIK, Eib, FELAL-RER TRAH
RABAREFLakiark, wAY “ALH L EFwRBH” &) LED ireFZ sk,

BAW “BREEECAAL-ME", AAMRFREFHT, REFELFLBEBIHFAFRTH
B3R T 2014 FENRPpEFE,

2 i

/

//~/

BRIEA—RE, WA T2 EEERARLT, XA
BA—ENEH, RARSGES . BiEDTHazzhnt,
FE— AR RS — /DB G, X RFB R —
AL ERETRS), EMRARA R, BE—EK
JEAR. TH, o FEBREBENBIILEERPESBE, BT

R U NIOE T AL N E S €578
WA IR LATAF BRI H P T TR

4
-

B 2-2-1 BB R RAA /KR B BIBR R . RSN



£_B8 BN, XK=
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TAAEKRE L, 4B 2-2-2 HiF, WEFEKLSE
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RAEWH T, v

P EREWKK, CA L8 “F ERKELE? 4 @2 “;’E?"' ZEKi bR

~r LR

F—Rm BTN R —NMRLERAANT G B L, RERRB AR ER
ZHRRER, EREELSBA—ERE, W 2-2-3 (a) Frw, ABRAG4LR

KX MR, AAEATHZIAL,

THM—REE, ABRAMGARBLNG S N
BB, AABATHZIAE., ¥HKRELRIIKE 6 @O O
R HRSMNBEB (b) A8 (c) ko watk (, o
Be43 A & 2389 A E2-23 RAEKANER

SRR, WAETRR SR, BA K

HRENAS, KEER

#a85, WA R TR (surface | EXBWRD, KRes

tension ), IERE, MBAKREBIER &/, FEAGER, MNOKBE

FRHCEIRETLIEY : (KB20ik, SIUBIR | HTRE, makosnn
HEGN, BEEE. JR, AT R AR s

HITARERE BRI B ERIE T o

EHRBEZPHAFRIELK (REHNGRER), WARLT ARG EDE
e EFRAER, REAERLKTEHRE R, KK WELBEYRGFHeiwaE,
4o B 2-2-4 B,
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A E2-24  FREBBGIYSE AL

AR RI B VERT, LTI RE AR BTER,
A LA 2 ZTRE 7 AR

® RIAREHK DEIRNAERE

WA EEAM Y REAAE—NHZE, UIEREZ,
R )Z BT BRI LE, &l 2-2-5 i, 1E
WARNFS, 43 A1 BE B B A I B BE S oo {ELZEVRAAIY
RMEZE, HTFHFZEMEERLR, 54FZ6EMHETIE
FFRIANG J1. WIRAEWRE HAERE—K A% MN (E
2-2-6 ), W43 FLPIM 43 Z [ SR AE 05 A ELAE A A IR
5177, BUBIREHOBASERIT L, PRI A B E—
B, XEAEIRE] R MRS RRIANRTK S, 1E
FE RIS AEAE, AR B A BB TC R A K
H HATAE, WEmdAaE P 7EKim b,

Fo

A E2-2-5 BAEKRRZEHKSFHSREARR A E22-6 FEKS TR EE

EFFOHBRIBRER LF—FK, A—APMKESHRAHLAREA
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TETEEN AR T —EK, KM EER Y
BRHZ, -SSR B A KPRk, B
RE2HE E—2K o RS T [ A - i e [ kR
MR MIERE (wetting ), KABEEMEEAR E, K
BRI A BmEEh( & 2-2-7 ), XA R 2@ i ik,
WASKHBEEEARTARZUIERRE (non-wetting ),

WRRAESIE AT, WOm 588 REE A (L B 275
B, ARE RS, AT (K 2-2-8), XtERIES
AEHEBEFP SR X 5

BERAARTEANE P BOE S NTER, AR
TZBNEREES T RER I A e 2-2-9 s, EfINA
TGPk EiESh . SEPRE AR —ERE, W
B8 5XAE %R, ENMBAREIE B, X
BV, [FRER AT AT DA RN B B 40 T R
MBS . W TF—E AR —EM R ERE, BHNER
9, WARETREIRE A R R o

Bi g

—

A E2-2-7  fapr- A HE A E2-2-8 ARBELEAHTRITER A E2-2-9 hGARKSF
235

EILIRABRAR G HBFEEER/AKS, TTLUEE,
ENRKE LS BERKER, BEFRAERAD, BH
FK AR, WA 2-2-10 fia . BRIXFR R T R 7E 40
B b, AREBEAENRE R TREAIE, KIEA
MK (capillarity ), RESHH EWE B EHIALHNENE & B0 ‘E‘?lﬁjéﬁf]\%éﬁ
e B4R 8

HBBmP A — B TR, F—RKEPRP—KRER K B —SRBNRAET,

BN AR, AHLAAEEAE? B—B. XZ AT 47
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FEHARF M H B ARG PAAZBARARNGIT, R
WK, BRRIT. BEREKEEF LHBHAR, Xk
Wik R H/NIFLIER R A ERERM .

ALAFOL T BHAR AT B, SRR M,
TEFF LA BAE N ZNAH, BNt EPaKka 5]
b3k, FEENENE, EMAEREE NI E BB, B
IEBMAR K. FERBTH, HTFEKESHTE TREPH
BAE LB R, WRERMFT IR, BNNE
WM, PR TEERRNBAE, IR
R, XREAGEPT UL “ SR

2 | mmwn | .

1. 4@ 2-2-11 Fra, KEEHH “BEFHBRE", €
ARG EITAER, BRASXNEAKRED, LFRL4XRATHER, ©
BEf BB REF R —HRBRKPTE, HIEEE—T
KB AT A REFRHEKE?

2. FHARFY, AR BRAIIRGE ( )

A. DARBERESFAERE L i e e
B. ARZRAEFEKRER LR TR A E2-2-11 JKBYEEKE E
C. "RARAE| 2 PHR— ARG 6 DRk

D. AAFHREGESY, ARLRLSFELEHT R

3. RARBEAAKGEGOREARTA?

4. FRFe b LGS0k g A, R Ede KR AT 69 455 A BUE X 3R o kG B
mfe T, REARFRE—BRTAT, XRXHFA?

IR E)A]

AYAR= L 4
H 3/
fe— S AR M B 2212 (a) FIFADBR, EBEEE—DIREL, SfeX
RAG, BRFOREHEEKENWHZ —, G E—

DRREL, AT —R DB, X R DT E ‘
Kad [B2-2-12(b)], ARAEKBELLAEHZALE,
HRALIBAE T K A G o7 (a) (b)

A BE2-2-12  BRERATR /M

J/
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3 i FIR R

AT — R —ERH, FERFR AR
SRR, ATATARRR . MRBE. R AER LA B RO R
SEBPRE, ZIABMMEREERESE

HAEH HETEPHRAIENZR - TEIWBTE
FERUH TRRIN, W8 ; e T RERRERAERUK
i, STRTEGER -+ o R EEBRAR I AR 3R AR
RE="TRESEZMHFEE—ERXR.

ERATE SBIHEIRE,

SHOFRRESARTRERNABNER, FMUSEFRREDESAZIBHNER, AROERFRER
HBMRE ', BARUESH (L), FFH (mL)

YABHFBEHTREN, RTUEREIE —HEN. DINERD, XEEBRE ERAY
EREXNRUNYEER, FROBEFREAFEVRMIF, R, £FSPa

® AT EERNEE

LB R R R RIS B H B A&

HraZiEE? A—MERndis, REMLEDES
PETREE o (HE , FEA B8 PUB R W (AR BE IR TR G,
AURERAERR, EEWRERHERN (B 2-3-1). A
W& A&, dwallid, EESEEMRETAERE. & '
MEYHEY L, TEMRENRSS HBEREX, X ‘i;’; AR
R BE B R4 H 2 R AR AR

¢ WiR3ZiH

A A AR B IE R F MR B B B IRR R EHE? A E
B vAEBR v5 7

MR 7, iRE (temperature ) 24 FHV-H5 RS
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AAFRGRIEHAES
FAR, FE5EERELRED
BEERNZEURE, ERAN
FHHARNR, BREL. R
G895 Bl IR BE ARSI o

-0

(a)

40

WO FRESRFH N RE. NEWEER, REER
S —PMRESR, BRRA A SHTFREIHHRKZEN
o

BREAPINRIIERG, FoRE B A E—E RS
FEBRA ST MEL T, IEXWARE AR, e
MZ ARG, XFhEA R, SCIRET, #
Befilfm I RGEHR AR AR ARk, FRARYS, R IAR
#o d—BmnE)E, WPNRENREATLE, XKV
Bfa XKD, N RECELABTHE, RAEXFR
T UVER T (thermal equilibrium ), XEXFRSE
PRI BE A ]

BHERIEAERNASIERG A, B, LN HLHEERR
I, HENIRRERSEM, K 2-3-2 (a) Fim. T
mh e, Nl 2-3-2 (b) Fos, W A4 5 B A&RERSMR
RIAEERAET Pffih, XHEFrish AR, WiF%IL
BEUKES, BT UBRE T REFEHRIIFERS C
et — Bt E], A4, Bﬁ'ﬁcﬁjﬂﬁﬂz@ Bi4. B#YS
CAFREMEE T , XBF, FiE ETIMLHE, R
W] e REERGE , i 4. B AR R, W 2-3-2 (c)
i A B AT, BIANRENREATKE
254

febde

N L1 ]

A B A B

(b) (¢)
A E2-32 PP

HIE AT AR - MRPWADARES N EH =R
SAETHVE, MK RGEE AL TR, X
MR ARTFEER.

WHRED, WMRRSE A SRS CREMF, R4 B
SRS C WREWAMRE, WHRSE 4. B WEELEMF.
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RS R, ATH A EA #E P H R AR5
EANEREGC, T LLHE AR B RELTFTHEHZ S,
BRI AT AR B A R

RS C Ik BE A7 Ak B 28 B e — AT R A S
AR M PARR G, XAER A BE YA e AR R
PR B AR L, EEWR AR AR, RERR R, R
ENESLE A NN R

RERAE IR E T EFR B4R (thermometric scale ).
] 188 P (A 22 1 QIR PR AN ) 43R o

1. BIKIER

By —MERERTFE=EER (1) EBHEEF
BYE (nKE, WK 2-3-3);(2) B R (kX
UK B IE 78 RO — N BT RE AR, KB IE & Bk AR 75—
M) (3) HTHE (MK IEFEE SR 0C, KK
IEF AR 100°C, —FZEE45H 100 /M ). PLE2E
BB FRESE R R R R RAR, Ry A ESS KRR
LREREBHT (A.Celsius) T 1742 FEHER . 7EHERHER
bR, IREERBRNLRC, EME “BRERE”,

2. BAFIRFR
1848 4F, HEYHAF I /KL (W.Thomson ) MHH

W B AL T — RS T o] 0038 4 S5 e TR R e 9 1
br, FROUBRANFBIRAXRIR 1 E I B IR BE Y
YER TSR BB RHRBE , 2= IR 9 B R IF /R 3L,
EFRTT, 52 Ko
1960 4F [ PR it R SR E RS HRAR K 8 R AR
7T EHE S« R ¢ FRBRIBERBIE, TR ERTEETE, Hl T

XHRBERBUE, WA =1K,
t/°C = T/K-273.15

| mmww |
1. RAFPFHEEPANFZFEHESAHLAER? J

S
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2. AfaPoeyiB AR 100K, KMeEEEE~Z 6000 K, K AFRRELAERERE,
rEEGAEABEREHRRERK LT G B BKEL, K9 . KFAEALTREHD?

3. REBERAKRKPE, REAGKER 4.0 cm ; BETREHAP, KikA
KE 4 24.0 cm,

(1) B RAXEFIPBEGILFER TR, KEAGKEH 254 cm, KK ZERG 5,

(2) EZR28CH, KEBEHKEL S V7

H IR 2 Al

im g XM
REFHFROREEL, FHEREAT 100 SLETHRBIEY, MARNEHBEL 10°K
Ak, G, FHERMMWIK, BELE TR, Uo4E, YBERE 1I0KE, FHFPEK
TH-AREGISHE—He. L+ FHT LT, FTHEBAKRS T 4000 K 8, MA+®
BWRFHGAMISLS, FHEERENAT, 4K, FHFHBHELELAHF 2735 K (#HAH T4
SR E )
kP segBER 10K, ERRBEREMEGRBAE, KMEA®BHER 6000 K, 224
EHBER 460°C, BF 733K A4, EARLLE, GHEHL, BREGHTFHBEH 15C,
PP288 K A4, 10 HAMKS T TAEXHGARE T AL, E—MKALET, REIWOK
AR, RAETTKE&RL, RASHEHEERA 20K, RE 4K GIKETERRK, B
o, EThEZPARRCELSE, AZAKELF,
ERMNFERFTIRBEALENOZTHEEL 10°K, RKREZ 2x10°K,
AEAEBHIE, —RE 0K AL, ETEARRBEILTF, wRBKRGBEHE
EEHEBAZBIK, BFEELK2 ~ 5 m, HFKRFEEGEK LHEASRLEF 25%,
10 IEAKMEFHE S, BRREFLEFAGKTH, FHRBEBRKI0 CEL, HFHK
KA R4, TR, RPR, RPANGEB, £34EL,

7 sw. BRstSRELGNR

HRMRE LA, — BB B, K
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S = MR R A . — SRR R
FERAS T, SRR, AR,

AW H RRIERE R T, e
(R PHL SR BRI (A0 B

RATAGH, — 2R URERAR SR, A
PR, FBCAR: B AT AR SRR,
TRIER—I, AR B RIS, £
BESORIE, R —SERAIET, BB A RA R
LY, RS Ae FUBU T HOTE po B p -

%ﬁﬁ,%@@m@ﬁﬁ&gﬁg¢mﬁ,ﬁﬂp—§@

R F—BRXFAMERMA AR, RN FRGH—E
FRENSBEREAEHELT, p. V ZEEARRE,

@ SEIFRLT

XEXANSEHE, W LM R R R T RO, T
ik S Sl VAR

1. A%E—

W 2-4-1 B, SAEBCE IR EEST 28— FE TS 2
SMEPIIRSY . THEERI DR A —IEEE, KT in S5
WS, b5 EReRTHAE, RRIHEIEE EEER
HEASERER, BMRECRERERE, FERE
BARBIRR, #nHENEREEAR,

Fesgit

=
B2-4-1 R —LHRE
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2. AR

N 242 FiR, FAVESHISSI— R R S A B
ARIRALIREES , IR B B R AR B8 SR,
o PHCHSTHLA T SRR EIRNAA . MAEAT AREE 1RO
Ve ] LRI SRR AR, AN, SR AT
EHE SRR, IR AR, BRI RIRTE EILR

1. FeHRE 2-4-1 (BKE 2-4-2) PR, #17
AR e B B B

2. MIEETETZE 27 & (RE—-ZIEL),
W N E RS VAR SR po

3. ZeHshEZE, RN INEEBI 24 ERME
SE A B, KX B EAGR 2-4-1 H (BREATTIENL ),

£R24-1 LHEIE
TR H 1 2 3 4 5 6
Viem’
F Jem™
p/kPa

¢@zp—§gﬁ§,mﬁﬁ1MEiﬁ%mw&ﬁ

FEABFRR A, 72 2-4-3 AR p -% Eg (et
BRI ),

p/kPa
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® LD SLEE

¢ R

1. Atk ks bE R LMEH?

2. BHEERAHZAELRZA “GR” 7 kRxBfFHLHAHZLZER?
3. FHEENZIERANGHER, INEBLERAYAD?

4. EFR—FTALEMN p-VEBRFE ERLERDG?

5. FE—FoF B RAH LK EFobr 52

LERY] . —ERENFAUE, FERERFAZR
BT, Eip SR VR HRELXH

pV=H&

~\

| mmwnr | .

1. MIRAKLL GG &6 K Eak th — MR, ADREHAKE EAHEIEY, KiaedR)
SR EEHATNR? HHL? (RFEAKBHTL)

2. AFE—AfTTRTAMAR, BAEAREZABERNH
BT, WHBEX—AE,

3. AMMFFRAALARA SN RIMLEAR, B 244 ARLAER
AEHIHEREER, RRXAERA p, REAAKGEERA p, AE
BEWMK,, K, 5ZAFFHEE, W TFIHEEMREGZ ( )

A. G EEREER, p>p,, K, XH, K, Fil
B. @ LEMBEEN, p<p,, K X, K, Fif
C. A TEREER, p>p,, K, XH, K, il
D. @ FEMABEN, p<p,, K, %XH, K, Fid

4. o 2-4-5 Frw, — T e f TR ETAKA—EHIRE ﬂ
& TH#HIERE, RECHOERE—®, K525, REHT
BH? R EEHTE—%, #FZE, RETKITEH? HH 47 A E24-5

IR E)E

- RN R

SERBRIRE
EBRRBEREGEGTARERSARGAR, RALFOEAMEL, LERRR
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AR AKX R G—AH T,

KERBHRGAHREM LB 2-4-6 7, AIHEBET .
FAREFHAMMEY, LIFMEE, AAMTEREMRE L
EE, Ak LRGHAILHA, X, MEPELEFTHE
AR ERABRROFTXRZEEATN AN LA, EESETE,
W ey R HA (A k) MRS R EHIES, 3T ARG RBRE D,
SRR R py (SERKRAE) BHFH KD p, L3 AIAY
EiZp 5MFKAEZE Ap = p-pi=pgh (h A-FKE HK ]
HAKEEGHEL) B, HAGKRIPAFRERE,

LMEmAERE LY EAE, BREFRAERIRK, B —~
AT A AL, SIRZARALE, BAZPREAGAAERE A BE24-6 SUERBEGLSH
BXKEAB EIRRAEME, KERFRAE,

“

40 STISIRTE

LS ———

D S ERT SR

—EREAE, ERGEBEAZRIELT, KRS
RERAL (BISEAAEE ) EREAFRIALERYE?

Yol 2-5-1 Frw, RBRFTEHAA—RRENE
A, REZEFTREERESS, TRARIELMAR
AERAHAEBRBRERE,

1. HHAAKHEBE—RRIAKRT, —BH
RJE, #HMARRESKREME,

2. AEAEKRE, #EFETRRARAFZEE
B AR R IR A KD,

3. AR PRREEREEFRFTONLE,
BRR2LE®?

A E251 BGAFAA
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A% 1 2 3 4 5
B/ K
JE7%/10° Pa

ERRY . —EFRRBFER R, FERRALRFR
T, E3R p SRIVFRE TRIEK, HFAKXH

=&

® SIEHIFEZEL

R 2-5-1 REJERETARIT, (E{EZERE LT B M3,
R R P R BB — R AK P, Zeid — BRI,
Bt P ARRIREE SRR, 3FHUEFREE I N
R CeaER, THFZEBATEZENAMGE ), =ihs
SRR T R v iE, Bk, ZHUL
K, ALRE . —E RS, ERRFEEANZRIENL

T, BBy SRAHRE THIER, B
V_
pl

N

XAEERRI] T — i B ) UARSE AL B AL

® SUASTHERIKIIRRE

¢ WA

PRI AR, A EBRGFLAEERZE?
Yol 2-5-2 Ffw, —EREHAAKREF BTN,

[ 1
e R EBBRELERRENG n 52—, ARG EREH EJ"ESQ.?’%%%?S
407 A E2-52 KRGS FARE
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X—RE RS, REAZR, BIREIADTTH
TFEIBHRER— K. AR, 2T HEEREBRK,
BRI [E] R o AL T AR AR BE R 0 TR S, SUARH 5%
K, N AR SR AR AL RO o

—EFRAUE, WRRREAZE, MRAABH 5
THRRGAZ. HRETFRN, 2T HassirFshEe
WK, IXAEAT FLL A (] Py F3 o 2 # BE L TR A B 23K
W2, RIS 20l AR R I 2R BE X SR
TR SR R IRFEZ 3 R AL RXT A SRR
AR

—ERBERNRE, HRETER, AL THRES
HF R K, XSRS AR EE A ORI K, Bl
FEIRORFEAAE, WA/ TR ETREE, (8
Fisf ] P 5 BA7 ThT AR A BE Al 48 9 20 7 B D, X AER W B
SR I SARAFR 3G R Bl R X A S IR AR AL
IO

=R R, FREAERRARK (AXTRRUE
M ). WEAKME (EXER) KRG TET LRSS
HISRA . HEBARA, REMRERN, b ERERITERS
RGLFRMBLRARARIZER] . REML, RELES
&, FeARIREAEZBAR UL, W, "I AR
AR5, EWRREMERT, HMRS L5 e LS
BRI

IEANFATTUARTEE S B 25 Fh BRI —HF, O T RS AN
BERA R ST —RE AT BTl sy 3L RIALAE, FRATEAE
A—FEE, FEAEMTREE ., (iR T AR T ALK E
i, BRIV EBSE (ideal gas ), BARTAMRE
— B

FREAREEN LA ERAED? AHL? B TRABEIFE., S uF%dm
ARG EN, #EEIHAALAKEAGEL,
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FEREAKMG . FIRAKKIIZMNT, —IILRTA
AT ABEERAR SMAORALH, AL HBXKREIME. &
IO E A REX S BR DE?

WSRREA KM SRR, AR Wl 1,
RIS S TR BN K T TARLE, 2 TASE
K/NAT LAz, T EL>-FEBR T AH R R B LS, 4
AR AR AZBEEATT, AL RERIERFEXAFRI R
HFFRHE,

IRIRBEARAR, FRSRARK, AT HeEshrBEIRE R
KRB, ST RIERERKRAE/D, XS TFA L
F/NEREZE, T EARSR /18] (BRREEEARS ) MIAHE
YERIIAREZNE T, WA A e NER T

Rk, PridsfE ik, W EE, Haor#eE
A EAZE R, 1 E T R R RS 2 B
HAERA . IERDvANE, BARSAEA TR AR E
o FEEERRARHFL T, RSEREPn TRARIE,
ST A AR RE RN, 2T B AR A REZ %,
SELREREAEN. SRERER, AR,
BERA_ EETFIURLRERT

" BIRERE

2 —RFEWERRE, BRJTAZRIBEARSC, AF4EBRE
AEEZN, BE CRBEAEAZMN, B V=03m’, T,=T=300K, T,=400K,
(1) RAEEAERS B B HERAAD ;
(2) ABAHARHALKERE A2 CRBEFEBRBTEN,
P BRAKEBEAELIBRRE. BENRSAEBREEZN, H peps.
B (1) RESKEEXMAE, A

Vi Vi

T, T
BERSANSEY,, I, REBWHEET, N
Ty
V3=FAV:4

400
— x03m’

=04 m3
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(2) ABEARSAEBE-NFERKIE, BTAKEREX, 5L
FTHERBERK, BUEAHEIALECERBELNESAERL2RD. &
BEARSBE CR—NM4ARERE, HTHRERK, 2TwWFH3I#ERAD,
REAEATEFRERBTNBEXNTREALRAD. BLHR, SBKERE
K.

IR XBERIARZIAIBTHRASE, RTEARLBEIARIREESN,
ERERHEIRINSE, AECHRpH, IFTNBEELZRIRAE
HFHAKEFRAAL, RMNTUABLILTHEREREFRSSE (UK

V=03 m® Vp=?
T,=300K Tz =400 K

1. AR BERSH, ARG ERGFZABFRE?

2. BB FAMAGBAMBIE—ENHG, HMAMOGHRAENEFRE, HoH 54
XAREGRE,

3. HHaRFEBRAR? KINEILA ZE AN A B A A,

4, —RREHAR, BREZFARATH, BRMARGR D ME R ; SAREF AT,
ERMIBEGTZHMER, ABLAEA, XBMEEREKGERAFTEF]?

5. RAHMESF R AIFA, MAKEIRES 1.5%10"Pa, LA AMEES Tk b, DFHK
A ETRHA 1.35x 10" Pa, 4w R A BB A A 27 C, THWBEH -3 C, L% ALM
BA#AKABERGERBE, RFIRAMEERIBTREAERAASL

6. AHAHLAfEHA, BHE—RITAHTHARRE A 1.0x10°Pa 924 125 cm’,
AITEHABEIRR20L, BEEBARLEATA, MAHET20KE, BAEAHER
HEKR? AR ¢ RETLS R,

XK IR = Ja]

L2 Rk K

EESEKRELE
BA—HA p. V. TEARERHE —EREHEFEAAAGRE, TEGFNLERE
BN, MEALEX B EFRERNFNFAL TG ENXR, AL W TIRY, AL
FERTREN, SMNOBEREHGLER?
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BER—EREOEBIBNE—KE A (py, Vy, T)) EHEME—RE C (pe, Ve, Te)o
BAVTARE —ANFREB (pg, Vs, Tp), RAKEINASFRENE BES (B T,=T,),
ANBEFEENIECE (B V=Ve) RBAKRTLRRE, A

PiVi=psVs
Ps _ Pc
0 L
BEZRApy= — Tp, RAB—K, &
74
P
pVy= rz TV
f"’_’EFTs: VB= VC$ B
PV _ pcVe
T
AR A DL
j1 4
— =C(%¥%)

7l
bR X RAARA — R FARARARGIREFTE (equation of state ), L F4H & C
LEAKGHEEREA X,

@ &:E&.E\ . fj\g:lél: d &T;ﬁ

FERE

L YBH o FHSEPROURE T WRNAFRRE, BIES. B, 885,

2. FEATT 53 AR A, SAROR R — RN SRS, BT LAE
FRFYER: (PRERE, PLBOREE . SRS ERAITIERE, LA 90K
B WA YA SR H AR, B SRR R ERENEZ

3. FEMRRREZE, BTATZEMEERR, 2T EMHEEERRAATI S, X
RIE MR ARRE . WS ERZEERE SIEREAR AL BHARSE, HERES
]y 2 ] PO B PR R A

4. SEMH=EPRESBEEREARK. FRARKHFER TR ERIEREE, £
IR B RSO0 T LR R ASCPRIE OL B T BRI N2, I AT T 7R |
AT AT P8 T A A S T R A BEAR AR

BEMNGE
O3 SR o o S s T 2 5 S
2. GOKREERL. BRATRL, AR AYERREE? EA17ESCER R A LR A 7
3. WA ARARETKST? BEARSIRE H — LR m 5K ST IR AE S br b B DA S 2
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EFEBE F=M
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FivkL F i R AR S BT 19 171000, £HIEFHE/NMY “H
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N, BILFSERERFR2HER, FRZAEF# (atomic
nucleus )o RAW/DEE o ki FH LN E AR #
Zxt, ZRBKNFS, ASRERMAENME. X2
B ook BRI 2, ZRIMHEFR RN, A
TLFAKRERE . &, FREEE T GEIMG 2Ok
BAY”, el THWIEFEWER, A REFPERA—1
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BT AR EIEL N EEMIUEN AN, FRZ AT XEREK
/=
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(n=3, 4, 5, 6)

BEHRH T BT A R 25 EEE .
| maarsr |
L J B
1. Rek#EUARAR S, THAMEL? RALEEBRYA i ——
BHEXS, THAMREL? T
2. w4310 P&t a, b, c. d AwWA k4 IEEL, : a'fa &
B 20 X5 M6 SRk, B RO T AR ey — L
FAE? AE43-10
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3. AESRRTHAME, AACRANFS BN RELEHTE, AREAZART ( )
A AMEL, AHFRLL
B. AR P47
C.RHENAETRIRTELY
D. At REARTHHLER

H IR Z A

EFE&fRE TR

B 19 #%«4, A0 (W.H.Wollaston, 1766—1828 ) e %k 38 & #% (J.Fraunhofer,
1787—1826) =& F| KAk P X LA E KB ET L REAGELE—BAE, AXE
MR B FIAFARE R T o XANFMAE 1859 F i i858 69 3 2 K R E R(GKirchhoff,
1824—1887 ) Aot £ A4 (R.Bunson, 1811—1899) &F A L1338 #a— M4 b 69 AF
B B HOE A K MK AR, 12 AP S 2k

L. BRFRBRFHORER (£F) Bk (LESH, wAREXBZG ) X LELG?

2. 80k (F&H4t) BEGERGHHE AL

ATHEXBAFM, BRAMTE TS RGS A, 2459 % (Planck) F 1900 4
FINETFRER, EREAARETEE.

—%)5, EREIAA  “EAFRLFHAFEIDERREGFATY, £ TAEPEGAR
HFE M F LR RBAERR I L0, LFXAPALTEETTAANEB T4 RG24k,

“BREIAKESM AR, ETAELRGARRTLTRE, REFLEMEL#EES, RT
o] R AR 4B e CRMEMAFGFRE, KARECLRBELETR, HEBEHHE
WRRTF A BT M, ik % K3 (ASommerfeld, 1865 —1951 ) EAARK 2 3% (&
FeEMAetil) QAT 3 PXAF B,

% WRMERFRE RER

PR (K 4-4-1) T2 SRR TREFTB R
PIxE, EAON AP RREAETREALS, mET2M
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w8 RFESW

HhE, NN —EEHTEGE. IE S BURFEN A
g B EEN, RETRENERRAR, HERZ
JBE. JERMA I — Ui - “HE—FBEIRRAK,
BAFERRRITRI T 7

® RRIVRFEHEL ﬁ;i{

BRIBIEF RGBT, 6w & ‘i‘;‘;‘:'ilif;(“‘dw"h”
TREEEEER, FREUWE 7M. 1913 4, JURE
T EARNETEMMEOCEES, e s R T
Y2 R A SCER . BRI F 5B FEA LT W
FHHR N

%—, BTHSEFZEINNEARERR, 1M
T— RV, FFENBE, BRETFEEIIET
PEF RN RBRME —ERMEH, RAITRZ I
B, AR FRPLEET Z 0.053 nm,
0.212 nm, 0.477 nm, -+, HFAIZEXSHIE HiETT,
HRABAEN FXEREXREZAMHEEZTT, WHE
4-4-2 Fi7R o AE44-2 BURME R TR

R E B S bRt BB TR F AR RPRAS, AREMRE K
FFRAARFMEER, A, BEFREREdER TR,
XA RERE PR A BELR (energy level ). HHF7E
XEeHE Birghnt, JRFREEMN, AmiMEGTEEE, 1
AR e, XEREIRAES (stationary state ), fEHE
BARKPRESFRAES (ground state ), HAWRESRAMEZ
& (excited state ),

=, BT, NBEERERZIN, BT rRE
BAE, R, n BRAEFH (quantum number ), J5F
A F BRI RERS E, IREF S — R RN E
D E, B, iERH—1T, WK 4-4-3 iR, 6T

hy
A V\f\/\_,\
hv=E,-E, E

XERABURIRRM . K2, HEFREGE—ERADE — ABC3 BTRDRER
FIR S MERBZCR AR R BEICRA, T EFIRE

E,

87



TR ke S=

88

AL BURPURRARE , XHE “BOE” w] AB#
FA—ARERCREE] A — N EERREH R,

® AR RHNRFSHERHESIR T L

SRR A B MR T A, S AURT S
AR

E
E,I:_lz (H=1., 2, 33 ".)
n

E=-13.6eV, E,=-34¢V, -

POV LB =

ri=wr(n=1, 2, 3, =)
1 =0.53%x10""m, =0212x10"m, -

WRIELL_EZER, TR R 4-4-4 Frs BRI+
BARURE A

HTERFRERES L, SRTFAREEHKKEE
RERIERT & H A EF R RER R/, RIEREF &t
FIEIEHESE R (B 4-4-5), HARSMAF R EER
X, AT RER

hv=E —E, = El(iz—iz]
n° m

c

HFEFHERy =7, Bk RS

=5

-
B4-4-4 BURBTHEREE



w08 RFEW

PSR AR R A, [—%] 5 T ERRA

AP EEEEEMEYE. BURELRER TR
BTEAMARTIER, WS T 4R REIANER
THHABRELR, H—B U R R TR
MBUREIERE, BEREEAERETH > 1 K
PUEBRIER] n=1 BIPLER MRS L TIERE ; B
IRRRIELRIEH FH n > 2 WBUERRESR n = 2 %L
A8 B [ SR S 6 TR AR 5 WATH AR AR L T
n>3 FPUERRGER] n = 3 MBLERT [ SME S RO TE

B (E 4-4-6 )o
n#BR HFRER  PHR EleV
e et doiies shido 0 B8R BEREKER W E
a : — 03¢ ki
3 vy Z1s1
2 - -34
100 400 1000 Py
: ! -136 T 2h

ABE44-5 FRFRESAGELRE

n=3

Ed-4-6 FBURBERAREEDLHE
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® RRRFEHERILHVE X

P BRI TG HEE T T IREE ARG, it TR
o e AT ABTHE, BT 206, Hm R
KA B T s a BRI R ST, M — SRR T oV 5o g
BT B, mESTRTELNRRE. AR, BURE
TFLM B AR RS R IR AR L. MR
BB H P PR A 2 B B T A, X5
RS AR SE

i | mmwn | .

1. AR RERBE  AHARTFHEANABERE LY THTR?
2. BHERRFEAPERTFHERBZEHMETH n 6935 mE £ T
3. ATHARHGRTFEAR, FTHHEEHANGZ ()
A FBRAZATREIT TR, REFF Ak BRI E R
B. EMREERT B ER/YEXLEMTH
C. EXAWMATEANLHAER
D. HREREZRA ZALABTHRUETEFHHGE, CR—FF2RGFTT#H

4 BRFHRAEENE, REARLER E=-f— S n2, 3, - h AFEHAEE,
¢ RARE PR, T SRR — K A T Rk K B K

5. 4B 4-4-7 Frw A ERFRIKG WA AR, K E, s
ARE, ZERTAXLTHASE,, SRTBATHAS Ha=al ey
E,, 1. Ey=-34eV

(1) BT A. BEATHREBSE £ VAMEHLT?

(2) BF BHeBIOK R T A X B T Mk kit Ei=<13.66V
B|RER E, "B7 A 47 AB4-4-7

N J
HIREJEl

BRRTFELHNEAESETNZE

BERGRTEARFE —REFTRRIIART AR, 1914 F, LRHARRRTERIH
BHES, RANRFEHLZAFHEBEERELT RIS LRIGAE, HARER
RBTHARIER, P EH-ARRTEEABAES ST, A, KEFHAFIRIL,

70




=08 RFESW

KR, ERBRFEBLEHALENGBE, RRRTFTEBEBBEIARAA-ANLTHEA
KELEBT RS, PLARBBLABHANA LS FHET L RTFHiE (LERRTL
i) PSS TEE, EERFERNLERRTIBFIEAMRK, ZRAAKRERLT S
HRETLEMERE, HRELTHEDAGLERANFRHETHHEES, RESESTH
FReEEMHRTELLHTEM, B RTFHFEARHEGIE, RNA Ll TFELER
FABL B E, B FEBNGERHEN, BFR “LF&5" RHBLRBRE, HRHE
Fhill, AREREFHEIAMERKGIT

1925 i b8t bk RERGEANSR, LT ETFTERGEREHF, 1926 FHL
FRTEATEDREANLE,ALT BT TELGES AT, BEHBXRE, LR LEE4MEL,
SHETHE, BREFAEANFAOCHEFZHFIBL, AALTHEA T ERALTAR
EMTREFXARBRE, TRAERETHEYREG TR, EBEEZFFLP, RART Y
wFAA LS REEGREMAN, INFTES AR, YEEFTFTEBEGERTFETRE
TR, EFRAGRRRTEALHGME, AREAGELARE, EXAFTFHFELE
HFHRGLRER, NBBEZIFHTRFINGLER, FERHBBETRRRTERITEME
BAE, M ARBREXEERRRFEARFHOERFSE,

\f//é’ &:EIE\ = /J\% = ﬁiﬁ

FERE

1897 4F, IANEBL T HRFRE/MG “BoR” ——F, FRHIMEE B 2 A TR
FHER, IITHTRE T R FAR SIS, FERET o B PR SER M S SR TR A
GERERRY

BUREE X FIRFOE MBS, R TEREFES, RABURK RT3 PR
b 3 R SR RO SR EUR T DG, BEthARRE. X—R5 MRk,
2 T ANIGARY 5 69 R B & R SR

BEg

1. o QT e BH AR S 2 ok b I 7 BB /N £ L A FChE 1 7

2. PRI AEREHBAMRE PR R, B|EBETFH “EREW
AL 2

3. SETFEEFHERM R, X2y BAEeR Y T/ERNPR?

4. BIRMR ML EEE IR E R 6%

HELZR
EEATREST, YR YEISER S YBIAR A 2 8] (R A B RERIAR?

?1



i

EFEEBE F=/

RER A

1.

92

WEFRERABRHAENTEE, BELR
B, MBRAEZEHREx T HATH, £
ARELFE—FRE. EEXAALAR
SET RAFE) Rk, TRELEHH
FALHe

arm SR RAR
W‘
B 4 ~ :gﬁ
™ g X b
M ol F
AZ1EE

PRoMFUEEv ERENRETRAERN
A, WA#EE o RTFHREZNS Ao
MU . AHARTFHRT AR ol
TFTREAD HfRFe?

- RERTHRALHEE, THANETER

wE( )

A RTHBWERALRE 10" m

B EFHRENTFLHRETERTFHEN
CRIHAMERMMEFPERTHE

D. & F AN, EQAREESS
THAXRNE AR Y, EHEE ()
A BAHRARH B LB HGHTRE W
P in

B. SRR H 06 R B8 A B SOk

C. kAR RN R G ERR

D. #ATk#ELT, TARELLE, ©TN

b & & |

A THAAXRERTHAEN R ERETEH,

HUAEE .

(1) EREFAERNEET R R H A
= b

(2) ARFHEHNEAETRERDSLH |
() ARTAEKAAREARTREA®
BEEX.

. ARTHARRLEETT, CRTHARHK

FHEA1.62 ~3.11eV i, FEitHEHHA
AEFAn=38%Mn=208FKTHLH
B R T LK,

n EleV

P —|
j—m8—-1.51
21— 34

| —mmm8 136
ASE 6 EE

. ARTRATEAHREN E=-136eV, —4

ARTAESKIEE n =2 RS, FEX
Kk otle mRATIAEE, BRALEX
G-l AL

. ARFREwFEREAHRT, —HAT =

AR EHMARET, HHBETHEARLEA
% K9



& FTEMEMR

® HHMTRARE
® BRE %a

¢ BRHE BEX

& HTVEFRRERR

SK, ARXELEZENXKE
10°m, AEN10" magH# A8 A .
XERVHE, TFT.



TR ke S=

/ gk N

| 10%m |

A B5-1-1 FEFEHRERRALX
210 "°m

74

JRTRRMES RS EREIAEE, 7E o BT B
KRR T o AR TEAEGY, PSR AR
T2 IE AT LA L2 R R R TPl —
AMEERE/NGIXIRA, XA IE BT R R IR A

® [RFZAEVLEARM

PRME PRI J, Rl A RN
B BT ROAREARET Y AREEA, AR TROUEH
AR ) AL

1919 4¢, FEMEA o FRGERAFEFZ, RATER
JEF#%, BlSF ( proton ) AR FEH 8T T Hk. XK,
MNTHARBER I ES R 1. BEBRE TR BRNTFEE,
HHEESET R, HTANERETF BT R
%, WTLHESERFHRAETEFZZY, BEFEN
H RS

RRTHRFHEFZIE, ATERE R 22w
B F AR FARN . LGSR B/R, 7 IEH R
Kk ERGEFEBRK . FH5RRETE 1920 F48 4G
W - AT RERFETE—Fh i P AR

R EY AR AEERIT (). Chadwick, 1891—1974)
— BER TRk F R MR PR, 1932 4F, 4
o LR, B8 T —-MAFERTF, BREEIL
T 5FRFAHE, AR IRBX AR ] AR 5 AR
s iR, X FbLFfir4 R F (neutron ),
WK F AL R AP P4 A, W EF R R
AL RIRE, X —FERPREETAN. AR
T FP-FGEFRA#%F (nucleon ),



£hE RIFIBESEMNNF

A, B, RS T e
JRFE, RFFECh Z WEFESYER ZA T, RFEF
FHFE0 N FIR T30 Z R 4 Fom, B

A=Z+N
AWE TR RES (mass number ), ZHFEERILFHSE
F A Felh— M FHEE

R FRGE T S, XFR, A 5-1-2 fiR. Hb X
FREETTRETTRAS, LR SHNA T AMAE
Bk B R AT RO R R, B, sHefREHAT
¥k 2, FRREBCN 4 AR ; XA UREBRATECN 92,
RERCK 235 A%, BRTMESE, &% A5 HEp
Fre FTFRMFSnER.

LA, JFETFHOEE R T EFA SR RA M
AR, BN FEETLAIARTRE, X8 5E T 50 [F
HFEARIMIEFEERNEALR (isotope ). HillN, =
A=REAE, MAER (R). M (FEE ). M (HER),
SR L TH, TRERR (F 5-1-3),

() (& ©

S Lpe] i, [doo ] fit [ chuan ]
A B5-1-3 AW=FFEME

MR R MR, HbTH 8RR, €
MR B R A AR, HHEWA AR, 6
WG UG U, HORANITE, BUHE R H o i S s JFOR,
1T J B PR R A HE Bl R BER

BRER TS, HAMRFHEEAFAL—NET, Ef]
ZEIBERRAD, RECFIRK. MtAaENRSE a7
—i, MR R R

RFZNHREERRTR
5% {iu ( atomic mass unit ) 3€
TR HB1960EF1961EH
REGFESVIE, ESTHSR
FENRNUER"CRTREN
/12, BRI E"CARFR
BREFN2 v, BFHREXN
SEFREHSMNHREXR
A1u=1.660559 x 107 kg, FIiX
NEAREBRFEE, HR
BRELITENER, XM E
R TR B,

EREN (ETH)
X
BHaH (RTHD

A BE5-1-2 FTERMFR

e
R[4k
dng!

RTHBEREMmS FH
FRNEFEMERMLE,
‘B REAPRPUE
HRZE.

95



TR ke S=1

BAEFABNRTZEG TR hFe B KD, BARBEARTRIGIES A
8x10°m, RFHREXLA LT 180045, Cob-FRELH 9.1%x107 kg,
NA%EG=67%10" Nm’/kg’, #E€HFEk=90%x10°Nm’/C*, AAhdiFe=
1.6x10°C, ZH 3] A fe AT R A —ALoD?

RMNE&mE, B HIERA, PFAAFHE, B,
JEF PR (BT ) ZESATA —A & KER
NARREENGERLE—E, BNERFZEMELK IS
HEFERT. BR, XNMRKOEMADATERTAE
101, HAMNEEWEERATLUEL, EEALITAET N
KIFZN RS AT, BEEFETHORTFSEEE—
EHRER M1,

X FZEMHEERT, #RAZA (nuclear
force ), EJ& T PUFEAMEAER 4 HEAHEAEH

R FETD, BFZEBRTAHEZIS, B ER
fZBMESK S, MPFSRFZRRAAGZT, BF
FEER, NMEETRFZRESKANZE, Hit
FBEFEEHETFE, IREREZT FREFENR
E, ERMBENREFEZS, PFREEZTRTF. #
mn eAuA 79 AT 118 AMRF, U A 92 AT
146 T

AXREHMREAR, BRihE#—2HRz94.

2 | amwn | "

RF#ZEF D, RELABWE, FFEREL Ll B-THGHR?
HHNPREA S IART, $5APT? PHBEASVART, 35AF T2
RE héhes 2 AL, BMNATFR?

AN LEREBRRGRTHEY, PTRAEEXTRTH?

CRE, MHFERNEERERT “RIR". R “RPR” Ad “RETF” #HRe,
%téﬁ ‘BET" HRAMEGELTAAMBGREFBRG LT E, REFGHFTHR
B, FH “RafT’, CHRTHEFTHAS Y ?

A SRS )
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IR E)E

S RN R
Sl FHH S FER

PF -RAFARRTFHOEBRAZTS, AMEOEEIHE-ANE . ERTHEP, ERH
0" mEAARELEILT. EELEAMAET, RHAHGHREILSHETETREE
N — N A?

FEEHAG KRB X BRAA A BMAAEE, FLFRABEALY R TT, 1935 F,
# 4 (Yukawa Hideki ) 38 § Te9E A5 TR, A AFESEZRGELEHAYE, X
BHEABET (A DTF") GREm XARCTHEm 8 2004&, RFFAFE. KT
FaspFla, PFAPFERE—Fd TIENTFRALRFGERS, ELESEEH, Ziby
TG ESCAER N5%, REMKEENPRBAE, AAEAREES, 1055, XEHE
FRM/AR (CFPowell) EF HFHENIKENS LEAAT —AHET (a A-F ). ZiEH, n
T2 FRAE 1935 FR- B /AT,

Wiz )| Fr e h Bk e, B aAMFHAR, AESYRAGARGTHERT —F,
FrRET —ASe9AIR, BPAGIAIR R T ARSI AR A AT 09 403K

(AT

KFEFEHNTBREL, BFEKERRBHRL
1896 4F, WEYBFEZZAH - WFH/R (H. Becquerel,
1852—1908 ) EHAML-SDREHUH IR ATER, FEE
R RBAE B, X—RHABRBHBEFELI X L&
ARREE B —B), (HEEEATRIL, XSGR
PR I SEE/REEET”

® RAMETIE

FEHERA (B 5-2-1) NN R EROARZEH
T vE, EefA T Bt IRk Y R A X
PR, M5 LRERIR - BB (Pierre Curie, 1859—
1906 ) —i2, &M VR HIRA T, T 1898 NI ,
. A @E5-2-1 FBHEKEA (Marie

Y Eh oy Es H — R S RS 2 T S R Ou R 4N Curie, 1867—1934)
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(Polonium ), 1902 4F, &R RIANIERL T 575 —FsEE
SRAER “47 (Radium) MFEE. ROV RIBURME, N
TREIRFNE B RIESEET 1903 455 N /RYHIZE

Y e SR MR EAR M B (radioactivity ), B
AR TR MG R . FERANTZ IS
HARDVEICRAEN, FEFFBERTHET 83 MILR,
#RAE B A HbAL L, JRFRPEUNT 83 TR, Al
RBACH 2R . BUHPEICER B AR R B M E R
N o

@ STRBVMER

BEIRRARR LG, ATSAER, XEHLRAR
=47 BHAatem?

FMEE B R LR BARN B, FL, RMNAT LT Rl X EHE
AFTR? ARFATFCHT?

ARG T IR, WA BT /ML,
LA — (T4, BAHR BB AL E R o B A
WHRII AR, RA—HSRART =, Hoh
REANTF, SRR RS, 55 —HR A
BT (1 5-2-2). SRS TR AN o Sk
(a-ray ), BHER ( B-ray) FlyHE (yray),

TRIEY], o FRHTHE BT (RRTH) He
R THIER, HERAGER 10%, SEIENTE, A5
BRI, — AT, R— R AR R,

| W NKBIRIO A RIR , #RRERERIE (1 5-2:3),
o B AHRH L R T, CIHAR, B,
A2 SRR LK, TTRESJLEEK AR A R A
FHT
y SHRA TR R K RS RS, KA X
SHRBKHY 1%, SBIRIR, AR AR

BRFEARAE/N
TR
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R
A BE5-23 offZR. BHARRWATRMEFBEE S L

® ATHEMERINER

AR EBA MG, FROVBUHHERIAE. 1934
F, ABRR - BRRRALAZH o K FRENBERFPER
AR S P, B

2He + 1;AlI—> 1P+ n

HAR WA TR P, B R A S 0 AR A A T
SHEFNIR . FEXZEIAMTRAGEA 8h 4L 55 EMERR
FEMUR TR, XEITTRETRA TR ABEREN
H%ILEK,

FARF SRR AL 40 ZHh, T4 A Tl A7
SRR E L 3000 ZF . 5SRABSEYRAAL, A
TSR R R BT SR B By ], 38 ] LA 4 B
TR, FEAlE, ER¥EN (EX&¥%33]) R
AT R AR, I R A S A B

RANR, ERTH, AETHAREREEG ) ZEAABRAFEGLE
55 %,

e =B

BT EEARERN, &8 KHEA N 5 —Ff
LR, BB EE, RIMHXIMAZAIBMHERE
(radioactive decay ), 7EFASIREH, A LG HEITTRIK
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2P FRRNRFRET S
RELEeh—i, £— %
HTFENSEA—IMBANER
AORFRPFRER, B
MITRRRET oRE,

RFZBRELET, PR
ThYEFREBE? #H—P
MR RI, pPREMNKRAE
FREANPF () HERT
—MERFH—1 BT, HREN
AR

n—!g+ Je+v.

T ENETFRE
Bizsh, BEpHF; SLE
B, LT —hF, A
T —MRFo PR
Y%, mefHisEn.

VERBFRMT, EN
RELBFEENEEZ, BF
.

BN TRARENR
el LA T @& FRRT
E—-BHMY RS HRS
MR F ARV R =0 B 5
B %an BEYRTEE K
HEEARENKNFIE AN,
UES

N=Ng™

ANPHARAREEE,
ERRBRFREMHANE
¥, RF—TRFRESRN
BB R & REAHER,

100

H oo P2k, HRIBH B ATk, AR MHEREE o 5L B A
B y SR

Biln, %5 U —A o BT E A R %5 Thi% . A1
FEXA I o BT R TEAE AR o FE2F . XA LUA
T HE B ERFRR

BU—— % Th+3He

XA FEASS R, AR A BB ST AR
JE &R F R R 5 ZEASHT Y A B M AE T Ar
JE& R FRR AT A, KSR, 78]
J& LA ORI B B Y <A

FErath— A e, Hamgotm 1, ERET
FEEOEIN 1 K5 —FE . BN, SoThEgik s —4 B kL
F (HBF) MRS Pa, T HTHIRE TR RE/D
B, WATTLUAREFRRRECIE, Fomh e, X,
R RAT AR R

2 Th—— %iPa+ e

SR BRI RUREAS A B BEAE,

R R SR TR REE —RE, HAMERAELSER,
R — RIS BE, HWAAEERER, AR
BB E . BT R IR TFEIERSE o 2,
B REASHY, ZMBIERZNIBER SRR, BRT RIHRL
FAHEMRERSS, A REEE R TREEESR, XNE
i REBREGE, RERLL y e FRITERERAT R,

B PE TR % B AR R AR S T AL Y . Bildn,
B (51) &0 B HARRGE (uxe), GRFE—BHTR]
W — KRB RS EH, Bt 8.07 KlA—
MBUE A T EE, WkEY, 28%—18.07 K, F
PR ; 23584 8.07 X, FA 1/4 W ; F
234 8.07 K, A 1/8 HyBLA%------, W 5-2-4 frow (B
H AL BRI B AT BB 2 U A BB m 5 ¢ = 0 B
B SR m, (1 HAE o
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B, RATATEUN 3607 KFRHAET
FAEHOBN . MR TR T A T \\
WS EER—L R AR, WEXFTR LR
( half life ),

my

1/4 \

BT R R MR, 72 e -

RBZHETET, ENRTREF ANZIRERE

0 8.07 16.14 24121 1/d

A E5-2-4 BUBIEAS

AR, EARSFEFEE— T —ERE
FARMER . AT RIETE, R ER XA

Gt AL

BURMAETR R R B AR A SR

RRRER, BRIETFIA MRS FINR R (.
RES) BEXRR. AAWEGHHOTRIFZSAR, W
HZRFTRERA, A 107°s (EZEE/) B 107 (EEEK)
A . 3R 5-2-1 I T — LT R B8R .

F:5-2-1 ¥TIPRERE

i F M # F x4 % F x4
advF 887s “Co 5.2714a “’Np 2.14%10%
“Au 3.139d “Ra 5.75a U 7.038 x 10%a
™Ra 3.66d 2Ra 1600a o 6 4.468 x 10’a
i 8.02d Je 5730a i 1.405% 10"a
E: AVsRTH, dRTH, ak T,
4 | mmwnr | .

1. Flkikdk o, BAoy ZAMEGER. HEEEAFERS,
2. 4B 5-2-5 P, BENEARBEN o, By HEGKSRD R, EFELEEGT
¥ b ig E 3 5% B, EBTSERERGEHREFTER,

E

MO MMM M
X X X X X X X
MM MMM KN
VEVRSEVIVEEY
b
X X X X X X X

[]

3. BHTFHNEEFE (1) (N1 AR EE ;(2) & CZRn) REA4 (P Po),
4. —/A (CCENp) 69 RMA 20K, 80g 5 Np Zit 6 RERERHAERS V7

[:i]

A E5-2-5
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5. 4R CHEEIA 6000 %, WA 100 g4 ' C, 18000 FEEAAL S V7 2R
Fa3g, KA ET 2 KufbE?

A IR E)A

S E AL 3% FB itk
AR R E AR “FiE& wk” (Nuclear battery 3 Atomic battery ), & &R 2
AR E, AR FTERGEERR, FAAEANBRLAHFLATELS . FE2HK
(RIER MGG KA ), HEREFEG. SR ERM D, ZHmI, ENIKERSH THESF,
A WG HA PR F AT 3000 &, P THTEEELARGHEEAL 104, 4 °Sr. “'Pm,
Py, “Co, ®Ni F, EMERTIBPRMABHE, HEBTHREFTHL—BLFREHE
AR ERES, B S26 TR E R, ok
HEREE (BRA) Ay e, BAERARETH
OE, AHERAEZEAHAGETH o HE, EakAH
BET S, ARG PR A REILARE,
KR, RAGEE S RGAXZIIL, AECHKE
Jr AR FAAE AR, RRARIEMRARERRIILEA N E—K, U
THEARABEE, ANERFLLE B AEKT RS
BowR, ARKTEFRAMGEH, AL LT | iii
TR G P a0, EHALEE A FRK P (. kP
HHHE, FATERRIME, XVEREAL, SA+SH S Mt
Mo, AEZE, REFRREOR TORAHEFAL Eh =
SRR, A B5-2-6  HURERR
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3 BB LEEE

R B R, BHeEs RN TR R T
B, M e, . B iR
i — 2B, AT AR H— S8 B 03 B A O )
iR, LHRTRTESEWHATREAE,
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1919 4, FERAH o FREAEFERAT RF
HIFE, RBMREFER T T, PE T ' —F R
#—"10, B

JHe+'“N——"70+ H

XRANKEE ERF—RERTIEFEEHWHAL
%,

FEFESEFE, &R S HAR A E ™
AFE RS, MAE#ZR AL (nuclear reaction ), K ESCL
Z=W, FERNT, RS AR

® RFZLESHE

E—NMETEE, BB TREBS &, # @
WRERERZ IR FH— PRk, Eit
B4 B R RS 1 B F - TR i ST R . R4 B O O
5-3-19, BRMEAEARZWER, EEFRESTELER (b) AFFRHFEFRIPF
B FREARZHRER? A E5-31

WEHEF R FIREOV R F AP F, ZRi
BAMBE R, [FRE, BRI RER RN
HEAERAIRERITER, 48— NETF&, B sehimmee
B BRI RE R . 3R el A T 45 B BUR F A R
TR H I RE AR MR F X 45 & 8E (Dbinding energy ).
filan, xtFA%RNL

on+ H——3H+7Y

TR E R 222 MeV BUBERE, XAMEEME
HIZEARE, BLUOETF (v HER) WIEEa %, #A7
HE, BARIEFTERGERTRRIH ffLFBEAR LT 4ev, Xt
R, BTN RERIEEE KM,

PHEEZRPIRIE R RN R RT S, AR R EEMREREERN
RORRAES, WMDY, REWER— g | SRR BXES
M—AEFRERZ SN2, ZFHAZMWMERESHR — PR

( mass defect ),
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JRF RSB REARAE B & % PRIUTIE DA e SCAH X
WRHERTH Am SEHKAER AE ZEAEEE T
KA

AE=Am -

HTFENMHET. PTFRREC LML, R%®E
WERFMEFEARE, SRASERMOET. BFHRE
BRZAMLE, REFERRETH, HT LR SR T
{UESTE g

B Em ey F AT R, R ERR m ik,
Hgxe “sH”, METLIBREER E, WE T
AR AR

E=m-c

XA AR 2 PR T 5C T B -5 B R 2 IR AR R 7
2, FHRmEFE. Xt m2YKENER, ERCES
MfER, c REZTPHIEHE, ZHRERY, YWKFRA K
REI IR B R R RIE . BT XMUE+2ER, B
TR B2 & BB R+ 23 TR, BNl 1 kg Mk,
FRZEETHIRER R 9% 10T, XABUEM L F— MR R
100 77 TRLRI AL 3 AR R e dit o

" BIEERE

02 REREINFIRNARTHRE, ENEBRETLARE . m, (K
FHEE) =1.6726x107kg, m, (FFHEE) = 1.674 9x107 kg, m, (AEK
#) =33436x107kg, RHAEFFRRTFLELARAEIBY R ET RUXAK
WEaE.
Pl ZARRBTELORETRZNLAET R KNG E, ZENERETE
A fR e K | A AR
B Ax—dBYHRETHRA
Am= (m,+m,) —my
=1.6726x 10 kg + 1.674 9 x 10" kg -3.343 6 x 10" kg
=3.9 x 10kg
MR AL R &
AE=Am - ¢
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=39%10%x (3.0x10%) %J

=351 1027

~2.2 MeV

Bt A %y 456 86 4 H2.2 MeV,

R REFMGEARYRFLEALR, REFTRECNKALE R, LEE
BHEENNERARETHHEI., ARREBHAFZRAIREY, AESH
ARETH, RETHRERD, BARBENEL K. TERKRETBRYEE
EX, RETHRAELAE,

H— I BTFHRTHRSETH, B 13.6 eV KL
", bR JA BT T AU RE R B E T
BN AN, Brasa it fRER RS E K.

® LLESAEENL
RUR TR T4 BT ERR R, RTPRHT
GEA ATt B R . RIS & B A
i, —BokB, dRE TR TS, kA etk

Ko AEANTE LR R TR TR AR, BIX—
MNETRRE, B EEMET RS RESD,

HLJE TR 45 4 B8 AE R AT 3K 4, Eu%, oy

BT tEE&8E (specific binding energy ), LAY
AR, RS ARERN 1.1 MeV, (Belif b4
G HEZ 6.4 MeV, ARIFEMIEFRZILLSEEAR,
AR, ZKMBREE, SRR FERERE
IR, B 5-3-2 AHIARRR T % A A RekE
FHARMIER, X—HEWPR LA SRR,

Bl 5-3-2 &5 YRFRATT, M RIE PR, SEFRE
JRF# (4 =40 ~ 120) HERBELR, XEHTER
BB ERE. EBERKWER (4> 120) FEER/N
B (4 <40) EEREAEUD, HRER LS a Rtz
EABRER .
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Aszev “Fe Ag
8.0 | “sBi
7.0 | U
6.0
50
40
3.0
fEES-3-2, AEBLH 10 =
HERRIEE SRR R E RS . . | | ‘ . .
Tk, BEELEMXEN 10 20 25 50 100 150 200 250 4
st AES32 AT
PR S B OB T I A D A 0 o R M A R
A, BRAMIEPSRBAER. WS REMKTE Fe
ERAT 5, BERPETHRESESRED, Ribk—4
HAZSIRAPIA (BREA) A5 F R ARt ] DURS
B, BATEXHRE BRI
BRI R EB R R NZRH L RE R D )5
Ko 7E 20 22 20 4K, AfIEEMBE, RE7E LKL
ToHE Lo
. | maEwr .

1. TR TFIEREFFEX,
(1) 5 B+( )— N+mn (2) SLi+( )— H+iHe
(3) 7Al+He—— ( )+ (4) U+ jo— Ba+ K +( )

2. RTHEPFERA—AHHRORELE, BF “BRTRERE", H5 % u, 1u=1.6605X
107kg, #iEH, lutas T 9315MeV thhkE, Ehnktik c=29979x10° mbs, TEH e=1.6022 %
1077 C,

3. BeBWAANAMFASATFHAR, S  HHREH 1.6726%107 kg, ,n#RAE
2 1.6749 x 107 kg, Be % ¥4 14.9607 x 107 kg, i+ 3E ) Be Mt £ A AR C #1244k,

4. BB ARBE A THERL : 'Ht *H— (He, 4B H 5-3-2 49 1b & Akt &%,
PRI A BB B AL AR A R TR RBAEF, A L7 R—ATH (', U0) TASEL
HEANPERETGHE, REMGTERIAHETERLTET?

5. BE EF—RA Rk BEAGHER L, RAMEEHEHA 05 MeV AT HE
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bt ILid, ARBAHEEA 8IMeV #9 s He, (1 MeV=1.6x10"J)
(1) BhBREFE ;
(2) HHABRE T ET o

IR )E

M PP RAELR

Z FEHriB R ek 7 FERYIESE

2008 % 11 A 258, $L4HRXAMBEFEFSRE E=m BLFAHAE (B 5-3-3), X&
B THE, A FTADEFEGERSEH,

AAER LA RBRGBLE M, —AdERERHETCHTL - HETHM
FHARMNEETRT. PFARTFH P AL
FHIRT, RBEGEHETHEFERY, BT
Ty R AR ‘BT BETHR, FL
N LT R, 25 FRNABGRE, KT
REAE, 2GR ELRE %, REH 95%
AMER? BEE (HF) LEANBRG—ABLR,
FI 5% IR BALETAH LA THEH AR
MEAER T, : - - .

HELEERAIRREGTA, TRy A ESSS URNERERbEE0E
JR e F A2 & KR, i

% BRE BRE

1938 4, TEEBUNFZHBE (O.Hahn) FifthiH)Bh
FHFHITE (F. Strassmann ) P FE A"
e AP ERRNIEFEOME. EEXNERMEAR
BT AEHE,

107



TR EiREas E=M

19475, REZLYE
FRE=®R. MEBRXOY
EMRE hFHRHHWMEAN=
AR, BARAREHMEK
ARDHAWE S NBEN

108

B8 b ) ) B 2 XA KR 44 (L.Meitner) F1 35 B i
(O.R.Frisch ) XfrsBAE A B A BB Tk « ahifesi
FHREGESHBPPSREEARLZHHE . 9B AR
SRMAEYEAR, BEESREBIAPERRIEFEN
BRI BIRHR R EE (nuclear fission ), /FR AL
PR Y SRR, R R AR 3
ApF R A A AR, Il 5-4-1 B,

O, HumE G
\ o, B3 A
FRHE

A E5-4-1 #h235097F

ARSI BRI BT R

235 1 144 89 1
U+ d0— Ba+ Kr+3;n

MR —A RS FR 7= Y BB K 5 | X R SNE, M
s s R — B 86 e s RE B ShESE T 25, AR S RIAR N
%3 M ( chain reaction ),

SEARM, AP (BBREZAHN 0.025 eV HIHF)
R, U, USEAAE, Wi H 8RB LU H 2
MBI FME R RER, Xl b X451
EHA R AR, XIFRTRSFEHT TR, B
HERREZMZE, XREERRNANE RN, WE
5-4-2 iR
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N I GERE e B —E AR, BRARBIT T4k ° HEIRF
FeE R R EER . FNEFAZIAER /S, R @ 2515
EBURA, AR AR PPl EEMN R HF o o
HZE A RERERN A%, (RITTAS A geRe e =X N 4ERE T 2. @ (@) v
R T OHERAE R P AE R FAS R G R &, R ° ;\“/o
A R R, RAOTIERBE K AE 5 i R4S Y it S 1 /@

BB/ MAFR N VEI 524EFR (critical volume ), X4 235 @ ’ o@ ’ @3@
e, HR AR QRN il AR X . Y G v ¥ 4wy
RN 15kg 2o A E542 BERRR

1 g 4h 235 SE 2R REBMA BERAH 2 THRBEZ 3 t 4
O AR 2ERE, THXAZREREEEAT 1 s BEfE
ZHWBB RN, ETFMZTLRAERMELR S, )
7= A 7E & AR AR N i R A B i ) T BER R RE R (P&
5-4-3 ). ELRHYRZBEANR GBI AKALERHA], B EKRE—
GBI AT B . AL, [EREA RE i =X S L R R B
LR PR R R M A2 T 5 R LER? e

—r

AR NHE, BZRERT LIRS BB e AL A LR A 2;‘;;% g?#ﬂﬁ‘%ﬁﬁﬂi

R R (nuclear reactor ) J2—f AN A 42 IRZ AR
XN R E BN RS | B AR T FRER A 4818
i (BBRATE 0.1e V LIF ) AP F (BBRATE
1L.IMeV DA |) [, Qi 5-4-4 Bis 1918 o S
J& TR HE

BRNHES, BN FE R 235 Wlg e &R
RIZAE, T RARE el 235 SR RAE 0.7%, KNHE
W AR R A R 2 R 4 4t 235, H & RIR T3
3% ~ 4%, FEHlRaEIE, A E54-4 fgPFRAHEREE

gh 235 BEARBIERE T, A ZZIRR P FHIFERR .

BAR S P AL R BRI, R pkh 235 13K, H
S Sl ] BT B, PR BRI Y Ji A
JaRERIAL, g, B RERGEER Y A K
(HumieK ), BEKMAS, WREBENMAR, g
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110

TR N EKHE . BEKHEMASHEF. BRIS e
B IR KSR 2

N TR TROE D RSOREE, R R
()4 A\ — S i o ] 4% il e ) A RS AR B < R S 2
Wl RYIBT, RN TRIZUR, BT RE A
R—, itESRl—sd 7, @R EEREE—
o, Rz LR E SR H— L,

® ZERIS

BB A L HE ] PSR S DL P SR AR BRI HH B RE
IR, XEEAZRES R UK RE, (KA SRR = R
HIZEIR, KSR ELE

B HL A 0 PR AR R P — (BT R A [ B R G
W 5-4-5 FiR o BRNIERB BT OB, R
HE TAERP O VR, — B RERR A (GEHE
KBRS RERAE ) 77, AERRRENZER. Hit,
BA—EBRRGEERN BONRR”, EMET AR
HWmPRGE. A THRES, BN —EBRRERE—
RN K2 EW] A, X, T—HE—ERRE

o~ PAHH PR Rl

T sk
(B

BRAS TS RHILAS

(—PF¥EES) ( R RSE)
A E5-4-5 BdRER
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RN ASEMARE A, MARIE AR AL -
MR BN ERRLG, SR RIRS | e AT

FAAMFE BRI LE .
A, i« (=1 ” - ﬂ(EE.ﬁEg 5802.2t
s deaciis e dna-wans |

TR I T2 T A A T SR T A% 1 SO Ry SR A8 ST
fRIFR#%BZE (nuclear fusion ), 7ERAENH, BHEBHAH
IEH B ZRABR— R RN, WO EiEA R

WHHEESIRESR S, FEARRAEFEE (10%m) | .

A, RRELEI RS A R, BRERN—E O\~ d®
R, RAEEESMRSRMEE, 0P 0R ® -~
RAM AT T B, TR gy N gk ks
RAER—ANE, FERBEH—ART, WE 546 R, * i
MRS AR B TR WY s

H+H——jHe+ )n

XA R P ERGL 17.60MeV HIfER, P&
TR BB RTE 3 MeV DU |, BARAE RV R
BB RERM 3 52, HHRRY, ZR3 ERERRAE
RN, E FACBRREMIERE, fTHZM HZAEA 2
BHshRETEIREC K AR IERERZ N, Ei,
B R AR [ i AR #A% B BE ( thermonuclear reaction ).

B RS I AR AR VAR L, BARZ 8.
B, TEHEFEMHE R BRI, BRI R
RN AEBCEZARERL ; HIR, B3R ROV T AR
PEZERE, AbPEERE AR RINME, T2 3R AR S W B U
BUEAE 5 B, BRARRNTRRELR, FEMER b AR
HAEWEE, BIHEKE 0.03 g /i, WRAEHTEERA MBEREBRRPRE
FURE, iR REARAGE 300 LKA, 3R Ll | © s TSR
AT R R SRS RE L R B AT A I TR BB | we.

10" %, JUFAT LASERF Z AR Y BB
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A B547 R BT
SR DR AR

wafta=

A E5-4-8 HHAHFRER

112

NS4 i AR A R AS Nt R AR, FLRE
RRAEBRR— KPR %, REEE R4 B KMBEER .
ANRERAEA AR R R, B R AR W SN
RSP 4E

SCBR AT A% SR AR B A ME s SR TE T HE XN R A2 5%
FCBE i SO b . &4 R ik, AR A i B
£3% 1 AHRRENYRSH, BEARR MCEKRET . A
T —MEE, BEEZGRE TR R , RIRGZ SRR
PR,

BT ARG HiE sh St X IE T A &
w0, A TR RS R ARSI BRI
BEAH . FHBPI2ER T 20 42 60 4EACEE L T —FhIRTERE
YRZHEPLRNE, BAREFHFE RS (tokamak
FIERE ), EXMREY, SFE AR (Eradnsms
TERM B B FAEFRIRAES) BARE T SR
FE—NIEREGEBEBLES, RN A 53R K H
WX AR F RTINS, DT SE BT B A AL AR “ 63
X’ 201247 R 10 H, &Kk 4 N2 H PR,
RE “RHEHR BRIEFDREE (EAST, K 5-4-7)
PHTI H RS T 20 E KSR, Bl 7 e R B 3diaty
Rt R 5 . — 2R 400 s A9 2 000 7 HERE R
SEREREE TR ; RS REEEHE 32s WRY
B T4

WOCR A R R ST RN A —F T, ™
AT 20 42 60 4, TR 2B R R I 5% ) 28K
JINEEKZ—, 2000 3 H BB LR B BUS &
PR, @ T MO RIIA TOE” RIKE. MX
— DI A TR R LSRRI N — 2= R
E. BEHLgREENE 5-4-8 i, B TR R Rt
EEHER A, RAYRE B SRR R Bt T
BN, BTUA, FERMEART, BTLARBOEMASA 5 AR
WS RIPR, EEf] “8 ' EERN.
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HIESLHZ IR NRS TAE, BRETAEEN
HFEEAR, HATERIMEEMEL,

¢ WHRER

BESETAMRREREM, L2FRRAR, S RBEFREERGE S EE—
B3k, AR SN AR, REIHFERRT? HBRGEY,

| mmwn | .

1. A X R - FRI#AT, TRATIAEFLH ( )
A. HREBREE T
B. @it [RALH & = L 6G T ik
C. R4RiAE A AT B T ik
D. i R EBH T T A& R & A M ed e
2. 2 THEBEE XK AR E3LE, FTHHEEHRGZ ( )
A BUERARARTHEREATRE T EHEER B
B. Bt A BT AR R AR T FHRAATFT RN, TAMELR
C. KAXBLFAXENREAAR, FREMPARRE, BEERAXANFEM
D. BAl, e Tz 2k AREBRE

3. 20 UBKE-ANAPFEER LSty Xe B, LE=FRTFHARESINA
235.043 u. 89.9077 u#» 135.9072 u, P-FEMEH 1.0087 u (1 u=1.6606x 10" kg, 1 ud
% F 931.50 MeV ),

(1) B ERBBETHEREFE ;

(2) HHR B PR,

4. USSP TFAERARE, FA'" Baf ,Kr, FlEH#H4#4 200MeV #5t%, A&t
& 1.0X 10°kW #4835, M4h 235 Ak, BEBEAEBRART 0% RARKY,
Wiz 3 R E 2 s 235 R FR S K7 (FA4MEF % FIR 6.02x 107 /mol™)

5. RTHREABBAERARBFENESER, AFEThHMNIESL G
BN, ABALSHIHBEERETHRAL, AHEE, INAREHERXRTAEATH
6 iH— k ;He +d , H+2 ,n+43.15 MeV, W-F# &4 H k. d81E,

6. XKIMEAHZRERZAEEXMGEE, ANERETREKS . KFAGHHRHF LGRS
%4 4x10°), EARBEZ AT RELKBEDHR S ORE,

7. BRPEAFEHR, CERFLHH 2x10%t, Lo MRETLEER—MREH
AE—APF, PF. RERLBEYRES A m,=1.0087u, my=2.0136u, my=3.0150 u,

(1) BREREHFEF A RBRGEE ; (S4 luts T 931.5MeV #45F)

(2) ZHEABKFPAEREH 003 g, LALFLALBREIBKAGELEIFZLABRBES VT
FAEABEHRTIME? (GAMIR(ELg=4.6%10"Tkg)
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IR 2L Al

“ANiEXKPFR”

AMNMBREOE—H “BE", AR ETH Al ZaddaRE 424548
FRo WRE—FBARALE, ARRKLSEFRZIFREA, AZIRBHRE, FLREZEH
WEBRHRFARAT, (R FEEBRF ] R,

2006 4, £ 5 A FE#ERE £BEHR (ITER) # 75 (KRB, K FH. FE. A,
£8 . $EH.BA) EFT (RO TLARAGREREEZRBAINZIAGRERARGHR)
Fo (B ZARRAZR T ZEE T EFRRERAL/FRFPB LW E ), ITER i3] EX
FEk,

ITER %] & & a7 8% EAAR X 69 B RAR A E . i T ITER #HX 69 L 8HER K
faga ke ity RE—H#, HRABELHER
A, Aidisrh “AgXm”,
HKBEEH RN EIEAERZ—, £t
XNEAPRETEZHR, RARIAE
RIS 6 THRER X LB K EAST,
AEREAANAZERN LR FEREE, &
A& EAST A4 Bf 5 EAKT ITER &5
$, 12346yt 2T ITER FR3EAA
TERAEZESL, 2017 %7 A, EAST £
THBEThRALREIEITI01.2s, 43k
TH e ERLE,

RN, N\

A Es549 PER K" SC1eEH—EAST
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&)y HTFPEERRER

1932 48, FFHEHR, AMNATHATREFZEHIE
TR TR, TR E T AR TR . Xk,
BF. . BTFENEETSE, BBy R—UIYE K
HARIT, ENSFRNEARRT

AR, ARRRBORHL A S HRIT L, RGP
AR DXL Frif AR T HA “FEA”, HiE, H
SRR RS, BNDFARHE T, BRFAHT
HARH) ; KK, BiF. FFASGHA “EA”, BEflAC
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BEAERNEW. B, AIER “BEA” %, U5
/5 RN EY e R /B i B s 7B L

RBFTHIBLT . DHEYRERRRAIEEH, g AR
XHEMLA A S 5% T B RIITER

1. R IR 2%

20 48 20 FEARLAFT, ANTRI KRR B 14 s
Mo BFE “Rili7 BEFE, AURREFZNER,
BIT FRFFPFo (HRRBOF D B R e &
A, REEW SR TEE, XERE R R Fn
HEERAREE, MEMNLE WA, FHAWEEE. A,
IR CREKE T TSl s 0 2R B B B R Y
I, 3R BB R R F B AMTTR R YRR Z S5 1
FETH,

BT e g 32 B i e AT OE, Xl
TINEE RS LA, [ i T H 37 A H RS AT BB N E K
i, EA—REGR IS BRI A BIER, B
YR R A SR 4

H A FH A A 20 ZFF, BT s R
B KB LA AR . —RBEL MBS, H—LE
[ RE AN S o EELMER T, BB

HANIE R R T ikt | FURESERe SR s
AR, LI 551 FiR. RTWESERE KER, | pagsommksEdn
AR RAEHIEBY, SIEBENKERK | AR2BOXE, 24 5

VB, HESIAEA S T R TR A ey, | P R

N L

BTIR R
A BE551 HLMsEAEEREE
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252 BiiE 2]
LB

751701 o 151 4,2
A BE5-52 HERMEmMERREE

—#, SRR A KPR R E AR RSN
%, WHRT A ES TS E RS TmE. AT
PRAIERL TR R 22 A (] BRAC AR BN, R KR
FEREEIEER, DAGRIEAL PR N HIRES, e &
BT, RLTEOME, XL G ZINE, BT
KRR AR

[EIBEmE AR A (PH dRerkaE 2) PEZSNT
A, BN TR EMA DIERERE, ENHEGRK,
(BAFEE SIRIES), T FRLTE & N 3B 28 /R R T
[ ez 31 , 7P & 8] BRAL B i S o (R Beiin a4y HLRL
TG RRERZ D B EERMHL, AR,

I R s BT — R WPME BE _E B E SR
a3 L S T R T KRR, XSS R R A A
R, BFIMEREMERSRME 5-5-2 s, B C
JErEek (ARG ) HARINEEH, WEREZMTH
BESRHIBESG T, ESRA I AR EOERE, R
A= SRR A AAC LY, FRINE AT W RE L
JREAR/DN, FERBRKT 2MeV B, HECLIIOLE, #
ZmypingE, feRiER, FEHEEAMRN, B8R &Rz
SRR SR EARIFAZE, IR A A IR A5 R
ATRIEAAE  — S I B AR s A i T P B 5 — 8,
FHEAINEANESS Nk, KA T [Fl25 i ads 7 R 2
PMEREA S, FIZEHELPUEERE,

2. XHEHL

IR S R T SCIU AR B, FROMXHENL, B
FEAE TR B[R AP I fs A 2Rk b R i) o AR e AL
T Rl BILRETR, BERFHREMR, AR
XTSRRI, BRI AERA A b, X RS
SHEVLK R . 2 5XHERRF AR, SHEYLEBHEA
FARl. —MBokul, XHEMFHISHA SR NESEEM, &
FFE, WM, AR XA T g, e
R, R BB R A R AT (BIINIE., fABT),
A DAFE [R] — AR N A ST 1) [ETE, - ik — 28 i %o 4,
PSRN [A] (77 R T ZAEA R BRI I, ARG TEBIPAAE
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SRS S BNTE
IR E AL I B FXHEWL (BEPC) F 1988 4EEEK
(& 5-5-3), HEBERN 2x2.8 GeV, 2004 4£4 H 30 H,
LIS FAHEYIE RS RIEFT, F3d%E BEPC MEFILE
WAL S . FER S A, JUatIEf i FAHEYLETE , .
K. 2009 4E5 7 13 H, BEPC IABRMIEHR, ¥ |, mess 1osstriaruns
Ja T ErH B, UL OINER/ShE L LRy
HRTE 2R i m fE R X HENL, BT E S5+
Y155 A RR N T 9E 2148 CERN BN B T sias——
KSR FXHERS (LHC, & 5-5-4), BT 20084E9 H 10
HIFtRhiz%E, 2010 4F 3 A 20 H & BERISh#EAT TR d:
SCLY, AE TR 7 TeV MBER, 201545 A, K#5R
FRHEALSCI R X, AE TR %

A BE554 XRELHC MSEURER, BHEKA27 km, ATLAS, CMS,
ALICEFILHCb/y 5l EAF AR FHMAS, LN FTERS, 29614E
LHC J&

41T "2

20 it42 30 2 60 4R, PHERNIAZE LR T EZH
B, WpF. niT. FRATH. BEE 20 4 504
AR FIRLF I AS AR F IR AR PO R’ , AMTHEAT
PPN A A XHEA LA ST B ARL T HOBT I 3 o

HETE2ELK PP T LU B BRSAAERRLT,
HRENSS5MHIAERRMER, 32KMEK 5-5-1 Fim,
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WH Uy AR LR E, BANERLERE, TR TFHRAN .

| mmwwr | .

. B—REXBHEXFALEEERFAXGHKE, wRABEBEGLLBRHEZE
BEdmtE, FodmsketE, wEFERRHE? HH A7
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A, B
Fa]{A 4112 %' % & Avogadro constant
75 BBz 5 Brown motion
ZRME5K /7 surface tension
7% non-wetting
EETr specific charge
¥-3EH half life
Eb45 A BE specific binding energy

D; F
B F electron
TEZS stationary state
3E &1 noncrystal
K56 emission spectrum
UM radioactivity

G, H
& 15 5 anisotropy
& [a) [ ¥ isotropy
i spectrum
FEEB R photoelectric effect
JF photon
#%F nucleon
#%71 nuclear force
#% R ¥ nuclear reaction
#%F% nuclear fission
%5 % nuclear fusion
1K blackbody
2 K45 5¢ blackbody radiation

J, K
1K crystal
E7S ground state
AT excited state
LR cutoff frequency
728 wetting

R ERS|
(%G BHKFREH—KBRH )

3
11
35
37
73

101
105

74
87
28
82
98

29
29
81
131
133
94
96
103
108
111
127
127

28
87
87
132
37

#8 diffusion

L; N
A SK ideal gas
L continuous spectrum
E {9 % & Rydberg constant
7% quantum number
$% 30 R N chain reaction
P #E internal energy
REE<FEEE law of energy
conservation
BEZR energy level

P, R
% B 5% % & Planck constant
# % thermal equilibrium
)1 FE— B first law of

thermodynamics

38 — FEFE second law of

thermodynamics

45 5% heat radiation

S, T, W
18 entropy
[EiL % isotope
= JE temperature

i2 4 thermometric scale

%o Xy &
IR Y3 absorption spectrum
JRF#% atomic nucleus
JRF i atomic spectrum
JRF proton
#“F neutron
JRE %X mass number
JRE SR mass defect

iy

10

48
82
85
87
108
16

60
87

128
40

56

126

66
95
39
41

83
79
83
94
94
95
103
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