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TR LI A RGBT TR, (FUR AR SCH AT, oL
R R axk oA A7 2 DR i B S R A8y 7 AR S8 A TR o X A S SR 1Y
Pl SRR N2 .

& 14-9  HAPh
(1898—1977)

njd 5 L%

1. & B AR DR 4.52 eV, TH AR R 2 D7 IR A T 3.9%x 107~
7.5 10" Hz AT OGRS, S22k AR e Rl ?

2. W, & =R AR B B a8 B G Rl — St

B, R T ANE 1410 PR =20 SRR — 1
ZI R L A0 R = FE LT A o .
K TR RIS RE R G = A C 2 —
3. TEE 142 iR sEm s, A2 IR A E— B} .
T I TE 170 R B R T B e i FL IR A 0 4 AR i
14-1

Ja, EREA TR RS 7
4. Fr— ] AR IR A TR, ARG 2k B R AR



@ wtws BMETFORERM

R S

e TS IRIRERRVDCHEA RS 520 #2257, IHOERITATRA
PSS SR A AT E B IO ) 2 Sk AR [R]

AT A B 22 (4 B R o 254 21 22 /0 PR AR A 37 ) SR 7 I A Sk . RV 2 PR T 1
DGR 7 1 B A5 B S AR SE IR oA IR SCRE, (HEME AN IR T, b 2
B SR AR o

B 5

1923 4%, FEEYFAZ R (K 14—11)
TEBFFE X B4R 50 BT ST st L 3ESE X
L ELATR T

S MIIEF], A OEAYR O, Ot
B FAR 7 6 e A A, T AR 5 B A
HAR AR (R A ) o 2 e S AT
(K 14—-12) kI, X HFLEA BTN EFRA - :
RIS, B K AR gtk sh, wpe  FATD R B2 A

R IR PPN NP C - T (A. H. Compton, (1897—1977)
Tl IR G PR Ry R (8 1892—1962)

R i 32 7% PUHHATILEL, I XSO HoA —E REE g L T4iny, 1
RE B~ R Bl S O BRI, ) SR A R T N AR IR AR . B sk
WFE— PR S T RERE R TE,  RITE OG Fufe it SRR R . R, 6T
VAN 88 1552

JCR PR 5Pk

AR AVERIARE Dy T by . 3805 A i, IO TRy it s R0,
HEe ki %M (wave-particle duality ) &, A REHCAISFIT . diigin, ik
Ak, kT

HFEARR, —ICTHRER E=hy, MR v EUERESINRIE. TR T HRE
AN, WEAShE, SGrishiE /Ny



h
P

XFE, ARFRPE SRR v IR A 38 35 B e 7 1 b 0l SRR IR RE S E FI
Sl p BEARER, IS E i b AR TR S 2 a] A AT

m@m-B%r%iﬁ?%ﬂ%%ﬁ%?ﬂ%ﬁr?%mﬁﬁgﬁi g, ROt
JCIRA R BE RO T ARARES , LR T AT LA IR HA — DGt WA s . LT3
B (2B b= AR I I e AL ok,

) EpI

(b) 200 iz (c) 1000 Wiz ) 50 000 2
Kl 14-13 S Bl N G 0TI EIEE

MR FAEEAESRER— LT RIER, R TORRR T BIRERIR, %mmm%@
BT [E14—13 (a). (b)], M ERDEEEUD, BWEE S AEE DL Eud b,
u%ﬂ,ﬁw%%ﬁim%ﬁ%%ﬁﬁ%ﬂ%o%ﬁAﬁm%ﬂM¢ﬁ%T$A%¥%L
S5 EMNE T RS s sh A, ENT5EAE S R, B LU S 5 16 T AESEOE
AT S JEREALAY . MARDLIAR I 2] [ /] 14—13 (¢). (d) ], MR LAEHEEUR
Z, BWWEESNEENCTHARZ . WTLUE S, KB 2EHE BT FL A 8EE T3 %
90, R EIERREL, NITRBL T YRRk — gk,

EAE AR R A AT 3 PRI A% 84 A B 47

JeWrRi 5 141% 2 Pk

BESR R AR i sk, IR AARSEXT AR MR AR, Sk A 2 W 3 i s
e 7

EEYEEF A E (K 14-14) T 19234E9 HZE 10 f, EEEERT LTIk
RIS, 1924 4, 84T 5 ) A4 T A2 18 30— (PR py it
I8 Do FEXEIRTCHT, MR H T SEYRL AR R R R B, IE R B SCR XIS



88 It I N - $UF i oo 4 e J 3

HE TS TSR I 2 53 p Z IR Ry

F— 8P BPR AKX

~h

=2

p

ToAG 2 BB AR Y, JE I H TR AR AT S A S

AREMLEE B T RSP, fIA, —UliE s RO

USRI S SEIEN b e BT Y X (TR 8 N/A: WP N (L £
G LT YL/ Db

& 14-14 flifi %
(L. de Broglie, 1892—1987)

H ¥ 1% 3
WFEAERADA 1.60x10°C, HEEH91x10 " kg, AR EMET KKk EHEMN
# R AEIERFZ 200V W EmiE G KK,

HL - BT

1925 4, EEYHF RSN (C. Davisson, 1881—1958) FIfts Ay Bh T4 — Yk A6 5256 v
MEL B BE I A LT R B B A AT B P R [ K] 14—15 (a) 1o 1927 4,
YIFI2AR G. P AP (G. P. Thomson, 1892—1975) Fflf[RIEHEAHE 14—15 (¢) FF
AR, I BRI BHAR Z UL TR R R, XPKT 22 & 305 & T ORI B e, 15
B XL T2 4 i 22 AR S O ERE [ 8] 14—15 (b) 1o

LR
(a) L2 S RRTSHIO IR R (b) HTFZLGINTEERE (c) G.P. I FATST B R A
14-15 HLTfi75t



s wa=ge @

STSE

R AR K AX, BMNAZR LT 2T
LWk, TR EHE KA 10" m#F
%, FeERTRTEEBARL, XA, HTAA %G
T W ATHILZ R AT R T 6935 7 KA R
2. DNA ¥ 8 e T #9454 (B 14-16).

& 14-16  ARYE BT 17 S SEi i
{EH DNA Ko T4tz

HL T BORTS BR G AT e ] 1 e B Pl i, RIS W] T B R Tt
WAL R

20 {2 30 4FARLLUE, Bl 81, B2 A sae, ek
KALHERIE T3 2 B A0 1961 4F, TEERLASOR AT S - 4 B9 XEE 5L 17 Bl
W, BT R XEE T, B EERAS TR RAE T ERER I . s, —
DI sl B o, — ARG S Py B AR

BEYE

1. oA FU R R ShRE A HE - B3 RO B 1

2. ity 5 g i P BRE T BRAA NS (4 fie Kd ] ik 288 km/h, 2R H ) B A 35
Ko BREEWERIERBEhIE? FREH .

3. AR NI IEAIA R A i 7



@ @i womE TR =&

F=T QEEgnlnegal g il

BORBE EIRAESBUS TARRA ), Brefi2 1 (BN LR T) R
TEE R RIS R R 2 AR L ST L OGR4 o3 A ) U T RE
e 20 HEZE 20 AEAR, XFTHIBA A TS, AR A SO0 T A R A TR A
W, RRBORE R SR R ——8 T e Pk

P 5 i A I

T B AR SR T RO BB — RV, A BB A B 2 OB R B
EETASM, TR TSN T BLE P R R SR

2nr=nk, n=1, 2, 3, - (1)

(1) R, A7 B AR E B JE R 20 55 T 1) o B A LE R A
WA 14=17 s, 24 n AR LIREORES, AN ATHE T HUE R AR ER . X ARE
TR BORA BT ZOR 2 25

n=3 n=5

K 14-17 A THUE R S BT RH R &R

H 1 i 3
AR eH F R KAXA s RIS THBSNE FHASTTREHETEX (1),
FLRE, B RIS 20 T P A2 A 7R BRI Gk I i T e

R4, A 2 R e 2 B B M ) B SR E 1S (18] 14-18) BUBROGTE . 1926 4 1
H, BEEESL TR ARSI, XA 4 W7 R e iR i T P s sh e E 1



T BEE TS T R DR AR O I R W, W ORI [a] A B AR
SRR R SRAf R TS T R, il AT AR iz 3l 1 i1
TALRESL, WA E A L st T 5

P8 Vo T BRI T T | O Y — R B e AR
M, SGERAIRAT AR BE TR A O AR SRR I
DAL S 2 DA o xR L i D Ry L -2 1| 5 v

SR 12 S TR, (ER Y A 2 AL
Pk, WAERREN . AT (BEREETSAAAEN) X5
I PRRCAF I B0 2 B A A ) B SO AW . 1927 4F,
EEY PR YR (K 14-19) &1 T IR B S iHe #E.
PeRRIE, w2 R B R RO s | P
TE BT AR AL BT SRR P 4 21 52 pR KRBT il ik AR T BORE R
YR RRE, PIBOR— RS SR OC T s L
AGE AR n] DAAR G i PR SO T B SE TP S

oz

ST E R Z T I8 B A FEAS L R S TR S Y
Pitisgh, (AT ZIEA I E AL E M E A s SR,
PAOULRE R B S, X T RO 7 BB WL R A AT 2
T 2L HUHT S TERY

HRDO

1927 5, ZAHEFREAE (B 14-20) RET R
HERE, BT THRAETIELE G EINRG X R, ~H
TREEY, WmRBNAETHLE TLHT, WEF3)
FTREARHE; RZ, BEHRIUETFHHEZLHT, NHE
12 B T THE

PRI T 55 A T RSB iE 3, M AT e94s B # 5E ,
RERHTRE, WETHFHEZLERHAL, T
EWEFH T EAE, B, BT 6153 Lk AHid
AR kAL

HRBERBTETAFNE —FHX
$BIE ) AAERR 5 ok 3h A F 5

$EE 55,

BrannETrzen @)

& 14-18 EEES (E.
Schrodinger, 1887—
1961)

K 14-19 BEEL (M.
Born, 1882—1970)

& 14-20  JERREE (W.
Heisenberg, 1901—1976)



@ @i womE TR =&

T I LR, BTN T AR 2 s shBE . RIEREE ST iR,
FATRBEALE H AR T A AR BRI RE R A . DIBERS RSO0, B 5 h e 1 B
AL R B DX AR T N R B — N BRGE, IZIRFEIIEAR LR 5.3 %10 ' m, XL
(I S BURBE T ORI IS S TR T RE AR . il W, BRAY
BB A R B KA T

FATH/INE S A B SRR L TR RSN AR I RO BER 0 . IR, TR0 —)=
CBET ER, ATERXR “BET OV PR K 1421 RS AR TR T AR
FOPAR

ey,
RO RS- P

Kl 14-21 REHEFHHET=

20 T4l 20 4E4%, BAEBURTEN B — MY B Z AL 11 1% . JURIIE I HEA R
BN T A BEE S MR AR AR . T oA R T2 BRI T AN BE
fERERIILR , AEUd ISR 7 T T ECORA RS . BB BN E s 1 T4
FIRER, OB ST ST OUL T B B AR B

[ 5 JE

1. T AP B ST E
2. BREE PR TT AN G 12X T i

3. kM T =i X



4R

-

BB SEAME

JEHLENE . R ARG T A S R4 .

JEHLA: JGHLRSON T4 R R T A ST R R B LT

N e — R TN, XEEREE TR G
JCHL T R : B, = hv—W,

Wkt Gk TIOUR BRI sl SO R

BTz W =% BH/DNER 0522 T IEAZ M A R A3 A

XAl T BN TS

EAXTE
EEET UL YIRS R ), RSB rh ST R B T
A CRRLN . FE RN . AL T RIS IR 5 T, RS2 M R 8 i Bl

AT RSB IER JT 1%

ARG E

(@A R i} g yAmwe 3

JeTi PyJcipt (s
JGHRLE SR B

3 IR i
#E | R s R

G JRETIA HLF IR BLER



@ s moRE TR &

52 2] 5 B

1. DG T UL R ARG B A WA IR T LA A BE 7 A G r RN, B9 S A

2. AT = 20615 i 8 HMEE — BRSNS KW z)ﬁ SN EWSEZ
Do WA e K WIS RE v e R EUE M Y “REM D SRR T RER R 2 R TR
IR IT? (R FRE RGN A2 WA 72 DU R AET %#E@%ztﬁﬁ%ﬁ
8.065 x 10" Hz)

3. Sk 1 BliE KN AR B R E R PR AR . EAS O S5 R H R
5, ey, Hd R RS dEsNe

4. T HRER N E=cp, Ho c NESHRDEHE ., p BE TR, FHX KR
SR A

5. {ndR LED fTTHAE R L TR A 80% rF=A=n] UL, 4555 10 W i LED 4T#2 1 s
& AT TR 2

6. LASRMIE A2 A T2 2] i B HAT P gh PEARL TP A o

7. WEMERT ) 1 g, HORATEE A IS E) 40 km/h, B B 5E R A b= 6.626 X
1074 T - s, FPREPLE RATAOIEIE 8 R, fATIR H R AR 16 v A 2 B A
WA BEIA

*8. T AE (VRIS ) — b, M5 E G, el c MY s & o &
T EA K, B AL =AY R, B K L, W
W] T, 3 B 0L & omp. 81 G=6.67x10" N - m¥kg?. ¢=3.0x10"m/s.
h=6.63x10 s, FHMEMI5EHT I m, ()RR HEE.

*9. FATEL 2R Bl <71 L T R Moz, s WA ' e AR sl <A
REARAIE e T M TR R 58



RRBEMR R VIR TFELRAS W, WEERFPANTI &, &
BT AR, XA, EANREEA T IR AR
HAERI BT AR, [RIE, B E R BRI a5 @ e fnfli i, DX sie 1
IR TR “RIEE" s PREZ MR PR BRI, AR,
P BR 5 K IR 580 R ——5 1 P /DO BF S0 e —— B ACRL 1 SR Bk &l
KT ANEXWmETH ., HEAERYE T H R RN ART R

FEE S =th, BATC LS TN AD R, FEABE - =%%
N TIRTIEH . AEART RS 1S PR R R e 2 s RaE 1 2 301 &
HG b &30 TR A BORAZ I PR s s DRI AR M EAE A 5 A
PR TS GREI TR, BRI N, Wi T NI R 454 1)
WR LR, ME, seBEXNYE. REMHEAERLSINR, K, RiE
A2 W BRBEAE AR B AR L A 6 N A 6 Akl 2 R R e, SR T4 S R



O wrun EmFE

EABHAR BFENED

o R U SR R R A A . WA AR )R T
SRR RIS, IR R TR TR A RIESE . 1896 4F, 1L
PR SR (B 15—1) B3 8l i e P ooty
PEACALZE ) BRSO R e PR T 2, R AR oL AR A
i X $4k. SRR BOLT, KA LRI T A
FERR  DUSEERRIG B, e R a5 Rl A i
SR BB RIS F B0, T LIS B 08 T i T B 1) 5 4
Bas-1 Wik (AH 5 AR (B 15-2), DUsad#/REiRE, RAahel S Gk
Becquerel, 1852—1908) HE A A R AS T DL S e G 7 SR AR Y REAUIR B0

HE— ISR FEY], ST AP RIS e B RE e
e, AT X S8, Srpdahysmshagt 0T
D, I H RS AP R ST A A A

oA THE Wy 5 11 % 00 A S5 2 10 B 2 T o % SR T g R
R, KW o A S S 2 B PR R PR (radioactivity ).

O IE 2 HA MO YE, WA Sk 96 28 (radioactive R
K 15-2  fhdEst A

element ),

DU 5 By R W03k [ 4 2% X ML R B (M. Curie,
1867—1934) Atk P g B (P. Curie, 1859—1906)
AREEVR AT AR RO S0 A . AR, TRHLR
H (B 15-3) sl b o s s iR LA AR s i i
(e E, 4 NEN (Po) AR (Ra). M. JEHLUN, ik A 5
SR AT R AR IO, &R M. STk By
fITEGE, R RPEORT 83 A RIRFAE TR AP AA 15-3 e e ia7eMsem
HE, JRFIPEUNT 83 MoaEH, A A U

JITAS 2 T A I R T, AS AT fid st iy Bl A 27 ) D ks e A8 W S ARt o X
LIRS T R IR S gk A 07 TR TR IR




xmamg BremEz @

—Fhrek

1898 428 1902 4R (0], 5 BEAE S NSE/G B I b R T —Fh2i B g ) AN )
MRS, PR =Rl an 440 o 2k . B ST y itk

FRAE = A S 2R AE L A S R R B L 2 B, o PR IE LY o BT, o i T
SRR T B LR LAY PR TR, PR TR T y TR y KT,y
AR A1 5 |

WE 15-4 PR, o FHEmEER IR, JLTF
AEZEIE—IKAR, 7Es b He Tk JLEK, {HA 4% 4 4
ERR RS, RAES M kA, KR *®* 7
RO RS . B ST BRE hEom, fey Pe
BILZARER R, HHEEREIRE . v HLMBEE Y
REJIH S, ZFBRESIAGR, AT LAZEE JLEDR A ETAR Bl 15-4  =FhiT2 e s

A

Y

=]
=)

++++++

do 8 15-5 Fi 7, AHHHAE Sk 08 5 S AAS & b 8 /s
AHALY, HEELSPHIRZR, BT akiTHd E
HERNREFEHEERANG 2, Ao BT EANKE @ USRS,
ARG FH M, AP o HENBEEEARET 155 =HiSEh
B AT, AT HAEAT O I 2 th AR, Yy it

AR AR %!

TS M T FR Y A R e A ORL T R AR R A% B L R O A Y AR
( radioactive decay ).

TEPELT, RS X ORFE R EFICR IR P, Hh X WL R[S, 4 FnET
BT, Z FoRIEF AR, Wt T A

DA% A AR W st A T DU AZ SOy Bk R, 3 748 1ok R o R o 1 250 1E R P A
P EAE . IR o B B AR R R o AR, T ITR IR AL R AR
Moo AT, o AR AR AT LR IR

X —453Y +3He
JEFAZTR T B KL A AR AR B e, B AR AR R DIy *

A A 0
X mY + e

*RA B RE, BT FAET lesh, EFARETF PHT V.o



O wrus BFE

H 1§ 3h
B E WS EAE DU (AR A4 238) it — K a BE T R4 (Th) T EM45
WA, IMEEZ2E—RBRLEEREE (Pa) RT4H, REBIHAFRTOZR N 742,

K o AR B AR, AP AAE TR, AT AR A% AT LA i A A
y PR BT RIS . PR v SRy, TR RO AN A R AR

STSE
LA RS D TR B R R B, L, aft&eg o E AR,
FRAE o HHRIRAR BN A, A2 B HE Ay H &2 FBAAHEREA AB T AT 3)
Py DNA 2 KB . 4 RV RN, —&EF R EHR, A K445
BGHR, REAE AR AR R LA A AT 20 . AR AET T

TSR I 3% 1 2 ]

N R F R AR R — LA R . SR, KRBT R R %A — e iR P &
A AR LU EE AT B ST Y .

T R T AZ B9 R H T AR D 2 Ok — 2 Fr 80 I TR R 2 g€ 1] (half-
life ), FFPEC TR E A S E RS, R ST R TR A . R
LAY K FR . AREBBETHITER, AR, EEEME K. flan, 5 i
SR 4.5 107 4E, 9P A2 2.5 min, TGS MORCETIETC 8 COMt) [k s B
HZ12x10"s,

[P 5 S8
@
1. O TT 3 5 h SRR, 33 KT 16 A 1 3 e 3 S B e

E 15—6 IRt =FAFRSPLEO . @, @, I8 H eI 5JE ]
FhtLk .

2. L A6 L SR AR O R RS R HLfr AR DU 2, AT @

3. "9Bi BRI 5 K. 10 g 9Bi 285 20 KJFiAH F /07 & 15-6



w1 BEFaman @

C el 512 B 4H RY

RIRTS BRG R 1A Wl ah i, R g it n] RUA A28k 20 fiE28 |~
M, P O R N TOT R R Sk R A2, IR B XA O R T R
AL AL B PRIIE A% b B b 48, e e T gk B e ?

Jo 1114 2 B

1914 4F, FHEEAR R TE o RL TR S8 TR ORI, A7 28 o R o0 s U A BE 5 5
SRIGE 40 em, LT o B FAER S — MRV BRI RS . XA R I

FIEEARXT I HEAT T IR AT E OB, 1917 4R 1919 4E[a], f5 BEAR R FIH o S2k
e “HREE” it “ihml” TR, R T IR,

Kl 15=7 Ry B ny S e e o K . 2de C HICE B HURTEYI B A, 4 °T DLIFENR 3
XHREEAG#S, JFRTLLREE EAER RO 4 BEITARTA FAUEE RS . A A th i Y ok
TR LSS F b 2 F IR YEE, o i P4 n] LIt F o eWom A feiEst Fo F IR
2R S, st SRR M AT LOREE S FRRS R A AL ASTT HEMINDG. C &
ARSI T ] Lol € N FEA BT A

T
T 4
I

T
Ai e

- L

B 15-7  pidte ke BT S50 3 B R

FrigtR I IR, PR S LRI o Ry o RUS A% R 7R AR B TR T
RS KX MO | e N Y, nTABR O R T, WA T, HIfTS
H 8 p R, XIEPI 1 B —RAI I — 2 e kb R, SR TR A i T
AR . FRATREXFE RS B AL B (nuclear reaction ). 4% 2 I 4 iz 72 110 3570 o 4%
R 5 T AL

XF BRI R A AL A PR [E A . —FhJE o R BHR R TP T T



@® st B

i, [RIE o B8 AR AU 50 —FE o R AT
RIF TR E A T+ 1925 4%, JefH
YREZ AR (P Blackett, 1897—1974) MAEFEA A
S E R EM T XA, hEER T 2 2K a
FEIA, M40 2T 5% o KPR, KEUA 8 & kT
P4 SCRYTE DL . AN 15—8 FirR, 43 US4 A9 (H 1)
FR3le, R TRLAY SR T0 B9, HIE A S — R R T
TR o 2 K BB A2 SO AT L 1

14 4 17 1 — =
7N + zHe - 80 + 1H E@KéﬂﬁH

AT A0 T4 o T HRTRA 8L T AT HXHHFER? Zid —FEN, ok
F £ RRFHIE BTG XA T? 53R AR 31X 55 AN 5] 2 6 L%,

PSRN B T RIS B TR L B R BRI TR N TR,
FEAR= A 7y, i n] PUAE B F R 4 o

RO
FER-MHTRGEEARANE, wE  EE EEAEEGR
15-9 (a) Pi&, E—ABAEYEE AN ol )
LR, AL @K, BekEeFhkL EETF
BB EL, TASTHREE, AH RS
B, AREAMGEFE GG ETGRE (B
o BB R B KA AR T — ). wHE 15-9 (b)
P, Mo STEIR K 60 — R TR 09 B KA o B 0 R

K 15-9 ==

PRI

NATRIBE S A B, BF A B AR o R B A . 4 s TR, AN
YN TR A th B4 USN o (HORIE SRS, 2B A0 i A SRR /N T e . )
n, RR TR BEEOR 4, HATEUE 2.

PSR RS TN T BEAEAE FH — TR — BT R A S R LT, X Rl



st BEraman @

WS I RS T — AR . ORI, ERBRET
AL, SRS T AR LT R 5 1 o Ak s R
SIS R IR RN T

1930 4, TEEYIFEZF I o ki T2 sE 74, R —H
TEBVERGR I . AN RS, AT R —Fh y 4. A
A, P RS A 2 BB — R BRI (F. Juliot—Curie,
1897—1956 F1 I. Juliot—Curie, 1900—1958) & ¥, Wk A
B TR A A A RS, SEARAENE T T M A T H ok
AT SR Ay 3 o 2 25 T W e ) B 2 02 y ko

YeE YA F AR (| 15-10) A 1921 4EE ) T
ST TAE . A sk A NS PR A T IR SE8G, IRranHh 5 45056
A G . MRS, GRS PO B v B, WIS B AT & sh i <F IH IR &~
fi, BRARME X RS — Rl T R . fhatE—2 T = R (A T
5%, KIS RN 1.674 920 x 10 kg (i FHIBRH 1.672 614 x 10 2 kg),
WS 5T T, hFAT BB T AR T IRASR S AR T AR S
WF, FRATH n Fomp .

R BT A% R R

E 15-10 A (I
Chadwick, 1891—1974)

:Be +3He — 2C +n
SEEIESS, MFZ AL TR ERREST b7, AT AL R AR 23
W 0 R R I AR e SR AR, T TN TIOR8 b AT R
HITSE, W AZEFTIF TR RERI KT T .

ERE SRR
FERFRAFTIRBE o T RERTH, LAFPTEEHITHR T, 3
AR

[l 137 %

PRI, IR E B AR (B 15-11) LA
PR T 2N FATRE ST TS % § (nucleon ), T
AR, BT TR B LP AR, #RAE T T B A TR
It LA 7R B HL Ay RO 55 T B R 8, R Ry o A S T B 15-11 JETH
BRI T Ty

1
=




® wius BFE

H i 7% 3h
RIZPEARET, 284 B RXER, RTEAREIALTFHRN, BMAGPFH
BV 1 W FHIE I 1, 3Tl 4T B e R A R AR

HAMIE B A A E 8000 57 2% 5RO WAL & Cisotope ), 40, 'C. 5C.
5C. T6C. SC LRI R, (HER AR R RTE AR A i & i IR B A AR B
Bk 12 Je & E R 2 REN R, HEROUR SRR 98.9%. IR IERAHF. A LL[F
PR BAE, PRI PERAIR

STSE

e AR SEAR M W T SRARAT R 09 R k. AR PRS- AR R R 0 R AR,
e R B IAAELITRBAATE, FRERERAR DI TBRATRA 5 b 0 R E KR, TR—
FACEK I R SNSRI A AR, RE TR T 8 12 SME 5 R AN T M Z 0988 14 X
B 13 AR A EF R AP s E (EFPRAR T ILFEAH 14 F55 13), Hom)
AR X B AR P AT A K 14 AR 13 B 7T RN BT X B 3R T A e TR ATE

N Ttk

1932 4F, EEYPFFZMER (C. D. Anderson, 1905—1991) A IEH T, FEH T
(10 5 £ A R e i KNS P AR R, (ER P E S H PR, BT SE le, BRALK
LA E A S B AR

1934 4%, HR — B R RIEAM o b F3E TR, B THRWBNES LSk, 6
AN B E -, AR BIZ A, Bk o BURRE, FREARE T, B
ARSI TE L T LKA P B IS ) e Dl A R S O P e — A, WA
Wi, BRI o BRSO R

TAl+3He — 2P+ on
X — A% SN AR L 30 BATIUNYE, KA IER PR, AR
0P lsi + e

B 30 A& BNl N T ESAR I BCH R R, X — P EHE AR, E, Bl
HBT . ik, sy B R A%, W] TRCHERIM R . BeET, IRATE A
HE A RO T 83 B RARFEAEMTCR B EA U M. F5E b, RIRBUNPE TR R 40 2
Fl, SR FPEGE LT 92 BRI R AR E AN T3R8 0. BAE, R R FRE R
HEFIRE T A A TRl R B 285885 2 000 F, BERPOCRARA BRI 25
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TBCHHPERI AL ZRAER A SN T8 B AR TG P2 T Z ] RSS2t 20 g fig
T EYBEEIE | JREER AR ] LUK A AR SRR | SRR A AR RO R A
TR RS2 2 A S A e B0, (HFR ATt SR 40 R L8 i S8 3 AT R R 7

(BT ) o S0 100 A K B s A A e SR PE L, R
SWIR A B IE R A, Ht, BRI S0t g R R
YEM. B TWDEIVER, IR ERF SR i 6r, SRS
TR y S B X S 2ok BRUF IR . W&l 15—12 s, 4
PRI IeggE T AR IS, A SR e S R (AT
B 1) 7 A S 2 70 00 MR IR i 25 A3 0, Rl Bsf SR B 2 11
R R AT RERE MG, I R — M A 60 51 X SR ML = AR 1Y
0.2~5 MeV feHtEFHRIF THUT

TERF TR MBS R E RO R, U R R
SERBEX PR TR — iz g A BRI P R 2 ) 5
2, BRI LUAE X A TR AR . FRATTREVE IRl FH a8 14
PERI R 7R ER T

1965 42 9 H, ERF 2GS T ahfh RS RN T4
G, R EE AN TARAEA T, AR
fr. WA EAEL T E—KP (B 15-13). fE5
R AR, B ZOR R 14 7 AR BRI AN T A Y
SRS ZIF SRR PR RIRE, b2 WRE . 88Tk
14 5 AR E 2 i, IR T AR RS 2 5 KR4 i
By Z 2Rl —Fh I

[]d = 18,

M

15-12  BEFELET
TR

| 15-13 AN TAEmas
Lo 5 /% S T i S Tnpre

1 RF A R B R, BERHE 4 h—E BA T RN TP ik

.

2. B8 (Sr) MEFIFECE 38, FAUR 95, —MEEA 2D 24T
8. M a ki Tadid 14, P A— Ay M—A o, 5 HAZ R TR

4. R AR TR
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F=T ReEgcisiv:

JEr el R A R AR . 2 N TINER RS i 4%, IRk A
NTHAS SRR P A REE AR, PHeE 5K [ 20 4D 30 AR AR BIFTE A S FR R4 RE
Al RErE o

%

RTZHFRRA, BFZAEBHMRL, HTMESF N —ZMRE, A
AR TFHERRFAET?

R 24 28 B 1918 ) i 1% T o SN /o S E WA S e 11 s o 8 = e 29 (N N [
JRFZIE AR E R . X —FIER, BN —EA MR CR I eRpy sy, il
PR FIRS F B B A ST — . A% NERRX AP 18-85 ) (nuclear force ).

BRI A D R Z AR T, BRI NEMRIR, 5
B el e . A BEIE R RATE 1.4x 10 " m (RS TR FIER) LN,
X, RN R HI, R R U S SR DR R
HERIIVER, BT 158 100 45D L.

FBHECHA BB RRAZL,

R A g IR S kg

BT BT, SRR . P, ORI Ak A b 73 5
MR T, A T RO RE R Z A HER 2 B i U R BE R R B, HTBEHRN 2.22 MeV 1Y y
BT IREHT (TH), 2R AR BRI
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RZ, TR 454G MOz i B rh 2l — AN RE & 2.22 MeV 1Y y R 31X
R, AL A% T R —E I RE R A% 45 G U A% I I R R Y RE
o RTINS BRAS T AR B M SRR T EE B 2 ZM N IR FAZ S ik
( binding energy ). THMIZEEREN 2.22 MeV, R TZII TEZ , 456 e,

FE L, R D TSR R AR R, R SO B i
Fii o Am SEFEMEGHE E Z MR G 2R e s #2, |

E=Amc

YRR R PSS G RE R TR A G I BRI, PGS TR 8 GRS
B8z, FHEEREHR, Ry EiEE .

Kl 15—14 et T oo = R0 1456 he
R TR R R . RZEOCRIETEIE  paymats (mev)

BIZEGHETE 8 MeV 247, IR AMZ R (1% 10 F EAAEL 8.8 MeV
FHAVMOETR), G40, *H O 3He %54 e di
/T3 MeV, XU PP R T ETRARKE 7
. T ALE A RETERK 56 Tk B, X i
TR A R, PR . LA ‘
T (BT RO KRR TH) (0 T2 4 RN >
TFHSEFRETE (FEIE 50~60 7247) 10T R
SILhARE, I, H238 WFLE ATl se O %0 100 s a0 a0

AT
INTMeV AidT . R4 S A 5 A v 4 B 15-14  FRZARE S TA 6 &

B IR AZEE, B — B a A R R R

AR R AR

1938 4, TEEYH ARG B ST LM hrEdia 235 5, 7 AE— R, R/
IR AR S R AN AN IR AT VRO X ey R A B SO T i e

WK 15-15 (a) Fras, Kol 235 B0, STk 235 58—k T
RASE A 236, HF A0 h TR i RE Rt fiA% N IE R A% Fs s inil, Jffiie
G P [E15-15 (b)) M TERZRERT, YEE& “Fik” 2K 15-15 (c)
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PR IEARET, &4 A% [ R 38 R A5 4% ) Gl NF 55 TSR 1, XHEG#
P ZLRM AT X, Xy, IR LA (MBS AL 2~3 4 y), & 1515 (d)
Jii7R o RPN BE A X P A 2 B h & 5 o RS h S B R A%, TRl e
i R W AR A% S (nuclear fission ).

A% 236 TEAE RN TRIAR AT, ASEat 1077 s, 2948 77 A B AN L1421 o i — ey
AN 235 i Y 40% ZoA7F 60% Zidy, AR AR AN A o i R A% IR RAR N, — R
BT 5h 235 Z4AR A A% RN

on+ 20U — "Ba +3Kr + 3in

Bl 235 (R PYY Rl e A . BURISEECE B AR, RIS 2~3 ASrhFATE R
A, 1946 2 1948 4 (0], TR EAZ YL 58k — 0
(1913—1992) . fa[FZ (1914—2011) K (Kl 15—
16) JMIHAVEF B E I 235 A W IR 2448
AN E AL (ZrE TR I R A

SR 4% — >4l 235 J5 1% R AR B 200 MeV
REHL AR, 1 ke il 4 &8 242 e g b 9 R RE A Y T
2.5 x 10° kg fL U 78 SR IT I I T2 RE . TR A%
A5 WA N SR AL R Y — PP B B AR

15-16 k=i

B e

— AR AR A B T A R RE IS RN R, (R R A AR A ]
KRR, KRB EREE . N IR EE A AR R o R 1 2~3 A AT DL R4k
S| K HA B A% A A= 378 i e N —rh 7, IR RS SO AW AT T 25, 3k il
PR RR, OB E RReR (& 15—
17) o X Fh A% i Fr oA 8 R ML ( chain
reaction ).

BR[Ok RSk YA X R N R 7
SR T A

TG, 235 & — P ok A i A
F 0 ) SRS [ 7 R AR, HR B8
¥ (Wmtghr) &ifish 235 0F, Aof
BRMEZeAT4h 235 AR, {A4h 235 &
A= 4 JE R B TR R AR (B R
¥, P EE S R SR R A T 0 AR shecs
R il 2R AR 7 A A PR U A g B 15-17 4l 235 HER BRI




HR, RIRHI 238 17 99.3%, fill 23514 0.7%. T4l 238 Luil 235 £, HATRE
T 1 MeV IR A RB(AH 238 LAERAR, MR 2LAR R4l 238 XA Mz SO e
AR, BRI R I BRSO 0 B B TSR Bl e il (it 235 St TORAREM) o

B, AR IR BUREE SN RS AR P E YRR . iR TRV B = A i
AIRBTES T — 20 A Z HTg N R TR Y, SR IR FR A2 R 8 KA g R =X s
(A o RIS e A Xy %) it ke i) s/ AR R U Al s AR

1 i AR I SRR Al 235 I, ZERE A B TA) N RS N 23l B R I g i
KASRIUIAZIRYE, TRt MR X — O s . 3% 28— PR 19T 1964 4F 10 H
16 H 787520 AT TH B HE

B L HE

W50 i R N T s il S v e & . A B5S
— JERZ AR OV HET 1942 AR SR 2 I KA.

S5 7 HE T T R A AR R FH R S i e 2t o e %)
W R B4 )0 HE v FH A rh - A ) S PR A D i 5
R E K (D,0). ok (HIEH#EK HO) Fif
& (& 15-18). WM THRKIIhFRBEREKR, FrifK
70 W M T ST A VR S AR, A EE K A
SEAERIRH A A R W, (I RAR BV AR AT . B 1518 SR SR Ak sl

TR A LIRS, SFIME, B R AR A I R R 7
A i L RE RS AR S5 | & B /D — YR AE .l —b)
TR HE EAEN, AR —Ch B80S E—Cr R0 HU(E R A B R, R Y
=108, SR A GRS DAREL, > 1 B3R ROWHERERIG SRS, AT Im SRk
A AR S N HEA T B R A FE IS AR E . PRI, A48 i o 3 i e A P Al ol e 1) 4%
HileR . PEmI R T RE AR, I R s R AR N HE TR B, AT DA il X R
o7 P

ST BH ARk, e AR O HE A B A R . RO E B A AR
ORI . Bl ZRAR 2577 LR AR AR RS T, O T BRPS I SE 4L, W Ziix 24
AP R MESE Tt P . PR B L B kTR AMRRIKZE R 1~2 m R R B TR R 1
B A

K 1519 A%l /R R L SO HE TAERE, 4% SN BB A RE R 5 Ak i N BiE
S5 L R TR . FIRK . WS4 R NS AT E R JR A SN HE A M R
sl AW EE R e K R IR SRR R LR . — B T T L
P RRAE 2 AR 30 Wik, RIS KR, FRAELYTEFE 250 T
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——{ & BRVK (BK)
TEERK R

ARSI, A e

kIR
K 15-19 #ZHERER

PRGN RESR HE B R AT RER, & AR A KR 3 T AR R R 2B 47 4 b %
Pyssess, At N TR R R

WA

X TEAZ (Al 235) TE, B (WUR) B9 ERER/N, FREIR A i
KW TN, R 24 G Re. BTG U BRI I R A SO PR %
KA (nuclear fusion ), T "M A2 I0R W) A0 SRS T 2O U . A5G KRR
IWIYTEAL, NN & A 3 % SR AR T ) SR S g i

W R SRR AR RE AT LA T IR, R R — AR T,
RBRE R E R, JAL, AT ARF P S EPFENIR (1 LK RAAE 0.03 g i)
VERRAZRIARZIARE, P, IR TP RE R BA o0 AT .

H T HRFRR R R, FEFAZEAT R K I 3Re L
se A% Z B EAE R RS R 1, R Z R A R
HEeA ARG, SRR BA R R shhe, &
R T 2R A TN EIAR = L, R SR AR I i SRRy
PAZ I o K B A0 DX S 35 2 1.5 x 107 K, oAb Ji
THEA RGN ShRe iR A LA . RASRE M e Xl =k As
DAgERy, JFgl kb0 RAR . EAX AR TS | R WA KE AT LA
FEAE 10° K A, PR AT DA s iR fioh e A B L, A
AR — BRI R . 1967 4F 6 A 17 H, REH—PR K 1520 FESmEm
SHUREEIE (K 15-20) BEXEREh




JE gL U A AT R X e L 1 2 e R A J LA A kg
B RS (B 15-21) AR — KRR 258 Z AT T
FHAMPUL. 1950 4, 26 % RIXRBSCAE R EIRRG T L fi)m,
TERAR ] EF A E . 1958 48, XERRICZSARBRIEE 4, FHiG
T AR 28 A A% ECAR T A B S D R RSRR e D I AR et
FOLMOL I, B, TS, MR N H R
A B e N 2 A 44 A D T R AR AR AT

RSHEE TR TR, A4 A g, B 1521 AR
(1924—1986)
SIS SR

KRR AEGERERBEARA p—pEEk: O H+ H—H+le (042MeV);
@ H+H—He (549MeV); 3 ;He+,He — 3He +2H (12.86 MeV), A EL=¥ H %
TR FARGIET NORIBEAF—FT R B BT, KA E— KR p—p BFAHE L

=F
el

(o]

W PEAER AR

45T A TP HCAT PR T
WRASINE. B T REAIELASN, 55 R A WS TR
W QAR 5, A RRAREIE TR AR T
MO ST S RS A A SN
T AR ROV AL

MR ERR BRI, TR T E 54
SETHE, R S TARS TR, bk
JUTHEIIER R A%, B I 7%
BTN AR HE BR LSRR R
SRITTOR “HRRC VR TR, RO R
R HURL T MY, A5 AR T AR — 2 025 P
REHE S JUl, K TR TR 2 — i \ —
A ERONE R TR R (1 15-22), TR ) Pr——
FOTBI R LRI AT BHEE s fepmn
R
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1964 47, FREZZZYIFR L5 (K 15-23) o3l 7R 200 A%
RARRRE . FURSREOC A Jr 1 [ d AR GH) R (GH) s (18
15-24), fRALSE A BN 8 TR, S5 TIRAE 1071'~107" s I ] P4 32 2 R i T 71
i B RAA KA

& 15-23 FE& K 1524 HAE 1 mm
(1907—1998) ST AL

SISV OV, RS OBk HAT X A5 G/ N AR AR S s ] LA
MRIEA MR i, rTERERAE R 32 B R AL, 5 22 SRR AR
TF IR AT 242 R AL SN RS FIE AR I ITE

NERHZRERIBIFE MM E T A 4R, SR BB LL, AT A MW B2 &
PORHRBEAYRE S B BRI GE S E R, BRI As R AR 77 8 s BEREIE IS T RETR,
XEEEG RN IR, TP AAIRZRER AR, FATT I EE A Ll 14 22 Pk A AR
fkke: | b E

E KL ZE —MRT 4], CEEBALGEN, LTREALEZEX, TE
AR BFEEERE, BEMEE, EMHEALATHRASEGRMERAERSE, TH
BEREHRERTIAZRS B X RE RS BAMEAZR S, TEAER LE—1F
BB FE—ARFEORR, R, PERBESN THEREGRFFLFH A, REGZ
WX T 20 2 80 FX. £ 2018 Fk, REAEZHBHMAIAEL 45E; ENEE
4590 B TR, FRABF2865ICTR -8, GXRBFAELEFH 4%, 202054 A, &
BRFREALRBIHFTLELXMAFREE “AHIRL HELBEREXRTH —FIAN
T IRLBEBRELEHT 10s P RF B THRIET, QR THOERLEK, “RHTRIHEK 6
SREBHARCBEBRER B EEITOEER, ARRNMBREZRRERET £
Ty RIRARIES A5 L
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1. TR RS N A ) 25

1 g Al 235 WAL S TR RE R IR 2 /D7 (Bl 235 B AT REIL 200 MeV
A, 4l 235 MYBE/R i S 235 g/mol)

3. Tl i RAL S LY A

4. NNy, SR TN TSR, Wk A5 0ARE K, R AR R
E o I ] EPP X — WA

2.
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20 {28 20 4F4R, WL BRI RO R LD BN AR T H 1912 4K B
TFH BT, B SN A RloRL T4 A5 AT B P B TR AR T 20 i
20 30 ARARLLE , TR EL TR TSR s B T TR 1 6 ) T 4 L
iy 20 A LN UL SO 7/ B2 e o TN 08 o e VAR 7/ B o 1 122 O

R L7 B

1914 4%, EEE RN o STy AR fE R 2 8 T
LAV A o 1 R YA i N SRtk s S A o B i 1))
MoE ASREH 22, SR B LM RE B AR IELL My, &=
P R BER TS AN/ N TR AG . RE SR REE 2,
XA A Y2 GBI AN . A P2 5 R (]
15-25) BfFREESFIEE AN TTREXT B AR5k,

1930 4%, AR, 78 B A2l e, B 1 LS,
A =R R PR T R R, XAk B :
(1) 2835 IR, ARMERCERINZ, 38 2 FORE X Bl AR w52 B 15-25 0
B RS rh R A 24 i (FF 58 v,) o PR (W. Pauli, 1900— 1958)
H, A% Z R AR AR IR TE T2, Y3y ok i A A
FHFR R 95A1 HAE N ( weak interaction ).

F¥ B G HR —FRI PR SR T S, A NI BT, B T S A
PUNARST A SE 45 SR, A2 MR SE T i AR 1956 4F, Wil v, IIFFEL TR 58
BOFTIESE . 1962 4EF1 2000 4, YRR o3 B T 53R h il v, Al v, o

RFERE TR, FOW P RETBMG LT R RTHREXR,

1928 4F, WEFSW I E R ki ve (K 15-26) MWHELE S T IEHR FIETE. @
HHIS P, —XEEE N 0.51 MeV W y kL F ] fE H S h = —XFIE A B X, et
S, UnE R AR A U 2 R A, AR — X y R, T, TR E AR S S
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(F 15-27) BFEScs LB T Ak P v fir i s
1) 1E £ L XV T A Y B B R 0.51 MeV
RS . LTERIEEZ B SE TAE R & T
1932 FFEFRHE N =~ E A LS| T IER
TR (K 15-28).

FOREF 5k A AR R B o . AR
fartd, 20 et 50 FALUE, RBF. b+
DA K HAth J2 ) R, F AR AR AR S50 T e B, b
R /P 23N S IV S A a1 Y S5 TAm I S R 1A
¥ (W) MR EAS,

I’ 15-26 #kdhive (P. 15-27 #se
Dirac, 1902—1984) (1902—1998)

Jinide g L5k BB

hnEE ARk Y PR B R RS T . 3R
MIFERME SRS =W 88 2 > 1ok (BT hin s 1) 1A
JEEL, BR T RUiEhnEgs IS, B RN TR
Y5 B B s AR AL s .
SRR LA T R s Re e As, Pr
VIR P PR R R = e B2

P 1529 PR, AEFLRIE A, ?g -
Tl PR ALl — RN ERE (K S S —
AR TR, INTEERE LR R,
B, TR, A5 TR B 15-29 HANERERERE
B LA, TR A A BB E RN, R T RS R A R IR A £
Mo XA, HFEESE TSI #EE), EERE A NE ., B e, HEH
WA, TR FRERADN, @nd)s, HERPEEE . BOE MBS aTB v iER s
KEEBWHGA, )5 BUEA S K EEIEAAAR . B AR R3S A X H s . X
HATHP B y 4k, WUEFI S BN ESINER 10 MeV W a2 R,

[0 MBS s THLEI 2L T B #s,  FUR RPN a4 B AR R A2 45 HES )
TEEAE—E R A b DXFE, B gy Bk - al DL o i 5] ] 22 R G641 3045 38 R RE &
MICTF IR ZR R . il 15-30 (a) Frias, SRS TR S REER 0wl ik 1
WIREZ 8, TAHBEAL S A A AR H S R IR o 2Bl ks 38 1k BN AL 45 (R st
151202 31 < N i v v AL D B N e SRS e A 1% Ly Nl i 3 o 1B S S I R B P N
S TR0 e B 03 L 37 AR A R A 7 B - A AR e [ SR I ks . [R) A a4
WY RV R A 12 S S AN AR ST FL RGN, XA ER SRR R R AR ST o RN - s
AN 4.3 km RIEANESRS [ B 15-30 (b) ], APEHERFHNEZE 7 TeV,

Kl 15-28 IEHTEZEHREDT
(K i EAY S HhAR)
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T
Sy, 45

(a) [P g R R (b) [N 5

15-30  [EI s

M R R EL A8 ol S 6 P A A8 5080 P LA A i b1 RO 2548 o AR Jl sl e

RERE TR, RO REE A RER (RIRES AT B Y

e ) R TR B A X

JEo BTLL, SRAPRL SR8 B9 75 VAR SO WY S M ELE N5 . sk e 13 HE AL it

o LA TR R Y i BRI B A 2 B XHE AL, kL
TS R AL 0 2 o & — R A S v AL
FEXHEALY, P HOR U R YRR 2 8, AR — 2P
BN, FEPGE A AR G

TR A 5t 1 A7 X R AL T 1988 ARHEAL, HL T
EHFHRAERER N 2 x 2.8 GeV (B 15-31)., HAH
Tt R KR AL R RO AZ -5 v () R TR 58 - X AL
HPDEHEE KR 27 km, L THER 100 m &b, PR
FEHAOHE BB T IA 2 X 7 TeV,

STSE

& 15-31  JE5UE G RLF0EL
B UXHE

ik BIRT A TEFHEGEBAR A, BEEMSIRGFFHRFH K
BRAPEET EEZHER, RTAEEF4F (B 15-32) 2 BE RN K%K 7H
K, ARAFTmik BHRFIRE T MR ELH0Tc)E, ¥ETFRIE, sPibEEEE&
AIT o BAE T AT R A AT B A AR SRR, AR AT B R B AT IR A

A IRAT, FIAT B B BATIE R AR, FILIT R KA,

B ik BB = AMREFieA (B 15-33) LRI EeAT. a2, ;7R
BAF, HEg, F EHF WEFFFEHANHR P AR, RTHERG L,

K 15-32 Ll TrEET & 15-33 iR RS
BE BRI T s IR 2k
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R 1150 R

AT Ao g5, SO S UG AR 153, 05T h R 744 B,
JRF BT 5EFEAR, MREFE RS BREE HS A S H AR R A B &
&, WIHARS I T R 2 O AR AR, XSk T AN AT BB FEAY . 1960 4F:
DG, —SeWieg G  in iR SR A il ) B AR SO AR

1964 4, EEY P K 35 IK 2 (M. Gell-Mann, 1929—2019) 25 A\ 2 11 % vi ki A,
INHTEF . AR 2  EEA ) 3 RS s ALk, B B (F7%5 R u). T
Sy (fF5hd) Mamsy ((558s), B—RhS so B X W OB F—— R %5 e,

1

o s 2 1
ﬁ%ﬁ%%u\msouéﬁ\déﬁ\véﬁﬁ%%%mgﬁ%%ga-jf\—g%Iﬁ?m

2N uS M LA dSRAR, PFH 1D uSM2 A dS AN, 1 DS DS
SEHMAY T, 3 v 3 NS M AT 1, AT HIE TGO R T, A e A Al
LK S i A BRAR 25 AR 1 A T o T IS AR T 20 TH28 60 4FR, PRI AR Ak
TR TR,

ERE R )
RF¥E2A A us Sl NdE ok, - Ap=uud; PTFH 1 husaf2Ad
B H R, A7 A n=udd, XARXEFXEFTRATF p A FF n.

1974 4, FRREEEYHAX T 2D (1936— ) KEEYB K why (B. Richter,
1931— ) S RASIMNEIR T I/ bt SFRZERIARFAELL, I/ R —L5
PP TCIE A B 3 P ok R, ik, WS EGIATE 4 Mo n—5 5w (fF
TR ), IR I RF R ¢ SR ¢ ST, 20 Tl 70 AR R, kTR
LR NRXHENL R R TIRS 5 (F55 8 b) MINS5 (£750 t) e SC5EdE .
AFEE u, do s, c. by t PSR, FE— DRI, B—MIRN S LA AL
WL 3 FAFRA, BN S AR, —IE 36 MUREIYS SRR S

TEAR i, SRR HEHRE RS g tE, I A RIS e B AN A I RE 5Y
it bR ERADEARRER AMMSw, <y Higildr e Ao, X —Hm
PRAE S AR ]

RIS, 1936 AEFEF R4 R 7 5 A LME BT & 298 i 5 i 200 £519 p
T, 1975 4EXCEBL T B B K« Fo iX 3 Rk LA AR AT ves v, L v, SRR
B, ZIEB K, B3 12 F, B g AT C AR ) i B B AR
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¥, FEEHFIMERERSAMT, MARKRIRE TS 7GRS

SR FLA DUFEAA EAER (fundamental interactions), BUsgAHEHEAEA . 554 BAEH .
HLRGAR AR AN | A AR . w AP AR AR SRR B i BE B VR, PR R T .
FATRHI 0 R EAE R AN S | 1A BAE A R KRR T .

F15-1  HARFBIURMRHEAEH]

LR (e e 5 55 @ik
SEAH ELAE 1 10 " m
FL G AH AR 107 55 it
5540 HAEH 107° 10" m
ST EAER 107 Jo5 ik

1954 4%, A THERXEEA EAER, WHEEZERT (1922— ) FORREEE T
WA, OR300 o 2 B A 67 Z B EAEH . Ess a1 —Jbg 12 Fp, Hrp
R S sSOCF R AE A EAE R, il st T (B8 ) ARAHTE
YEHT, S9MHEAERNE S Ac e “rhagiar" (L3, 25 W W & Z°) k&,

R T FREREOIRL T R 0 A, SEEY AR AR T (P Higgs, 1929— ) 1 1964
AT F b kT 2013 AERRN A FIF5E O S AR IR 2 T A ks ki1 ZEAR Rk
FhJik ] 61 F .

1A B AR VR R B PR R i B 2, FR A BAE R B RO ST sl
2, HARSS AR EAE R R REAR BV E R EAFR O S A — e, XU R RE e,
TS AT AR G M i R GO0 MO AR, SR as RTS8 ARAE, TR
WP B AR ALY, ARG A NSO Bt B IA IR . BRI A oy . 3
T REYH, THF MY 2R E R R . A AR R Y i B AT
FEYRSE

F"ﬂ?ﬂﬁ ] AE!‘]\%

1. Ty [l AN s g5 RN e g i) X 5]

2. o Hr ELZ N E A P IR RS A A AR/ M S IR TR AR A L A S R R R 2 (R Y
3‘%%0

3. LT, AT RS EEA BT B E T —Joki 17
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FAE BAEAR TR o] THUN TR AR, (HETHOMEREE, KT
SRR R W A SRR AT ARMEAE oA W BSC IR & PO T . AR, ATl LU —AM2E
P W2 R R KA PRI BN TR SR S D R T R R,
X MR R R ARSI R PTSE , AR R R B . T AT
BOTSER, TSR EL TP A MR I BTy M AR R (R AR A A R, SE AL
WA o

THBhEOR
(1) FRHHECR AW
(2) WEBFEITE

)
(3) #ATses, AbBRAEE.
(4) HABZE, FHE45E.
(5) HEEHFIRE .
(6)

6) SCTMIFEIT MG, HAHH .
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