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MRV SE—FE S, (BRI BAEN S, XO A AT AT
G T R, TAVES BT HPESERT20E?

BEIFREE ARk, FATSER], HERIX A AZEMFREEAD & KPE & (solar
system)([& 14-1)N— W% 1T £ (planet). Tl KHZR, 235LLKH A F0
10°K fyiEE
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. KIMTEEA ACHTE, B 173
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10°km. FIREIESR] 6
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AEE 25559 287 668 19.2 30 799 27
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Wiz gh . 45k, RIS AR 25 FpE e ok
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TEANAS 1 I8 F& AN W AL B B e 2
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B FRA TR i 5L RS Bl R, BN S
FEAWIZ KBS, A AEAAS ) . XK 2
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1948 4, EEEWIEZ MBI (George Gamow, 1904  1968)$% H T H K
B S 2R AR, A G R I IR
T e R R AR ) T, R R A
JLALTE . W& T R MK, TR 2
TR, TER T IR R R KR, HhE
PRI, AT IR E
R 1964 4F, EEMEFFWHI (Ao
Penzias, 1933 )AL /R #h (Robert
Wilson, 1936 YK T KEEEA
W, ERICMIRER 2.7 K BT 5
BT FH T SRS R,
Wi FFRE T — A4k, 2257 Wi fn
JBURHMA L ARAS T 1978 AE 1 DURYYBRF2 . B MRl B e A e R
X— KB, EFRATREUE AT A LATT T A i W B & A 0 e AR (5

1998 4, 5 E M /K L Hi(Saul Perlmutter, 1959 ). Jiti %4 (Brian Paul
Schmidt, 1967 )1 Hi(Adam Guy Riess;, <1969 &, Tk E
FEAS AR VAR A (AR ARSI TS 5 TR AE K Z 60 LA AT I I Ak 55 728 Ay
IR, IR . X TR T 2 W AT A AE—FP 55 | Ve HIAH
RMFLHERAER, X FPHEREAPTRERIE T —F B AR W KRB
oo, IR mERERE ST R . X SRR RS T
2011 A DUR B2
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1999 4, FRIEJCE 2RISR RS . 2003 4F 10
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AT H A RIS K

B.F H MK O 245 % A IF450 %

C.F# L& THARIEIKA R M G5 6948 2 K S

D.¥FHEKTELLER, B T#HE

3FIT AR AMR R A B 205553 % Kb 4 463k
WK,

4BFHE. BAREERNEEN., KEAXALKELFFN
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wEE RA
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2004 F IR A AR ZAEN . EAKN . R
AT EARNBERLT R, PREASIESA K . F
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2010 10 A 1 8, “4F
W ZF T E(B 14-14) %
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“UET =5 B Ak
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T 2013 F 1 AR AR
Bt TR, R 5 T2 AR E AR FIUA A BRI R
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20134 12 A2 B/, “Hfk” = FHM BRI KRG, “HEIR
ZEHEREM 2R FAKRELR, BREFLILL. ZEHK
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T14B218 11 5RAIER. “E2R7 5 ARE LA 2430 R0
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ZRPTIEN AR 4k
o b5 % BRI 5% i Skr
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3, XY I
TR o

19 thatd iy, AATHE T
— AR (B 14-15), BN
Ui A1 . AR B BRI
ErhRe Ay BRI AR S
Ptk N e R Z JE, Bk K 14-15  JHAR 5 &4
SRR ST — PR, X AT
BEFRA IR ST 4%

PR S 5 7 AT 42 VR YA T Ib A T T3 30 AEpIFsE, A A
R BARR R — AL, AT N BRI S 42—y B B Bl N 3

1897 4F, BEEFIFZ PN Joseph Thomson, 1856  1940)i% it 1 —Fir
(R BRI AR S e 487 o At Jh B0 I A0 S5 2 7 W 37 R 373 i 4
AT A A A, AR Ty 1) A L B R AR R, i
< IR AR S 2 2 — s £ H R0 . 1t SR At
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PSR, XM BN Sk o Bk  SAR  J AR R R
PREIGRPZEIEIE, Bt DAIRHE G THEWT IRy 60 f A8 e VKL I 2H s ) Jo )
JEF g — Rk, AR RAEE M AR F (electron),

HL A A R W I I AN JE W T AN R i /NG, TR A R
KMV N ETFIEA R F PO, TR T AERIRRIET IR R, 7
WPMELIN L RAS T 1906 434 DURPHE2E X

DN BT, AR B T RES BRI AR, £ S
TRBAEG N BT ARINE TR AT ARER . AT TR 8
INRE: RBRRRINMEZ —, 75T — 2.

R FRIEGR

PR EBLEM, R F R A s — e A . H P e
MR TR B H R, IR oh— e i — e A E . B4, JiT
E HLfa (R L o S (B A Y W 2

TEAH WM K B F Z s ST IR J B T H g Afa] 404 14 [ i, l2f
R TR W, HAP RS GERE MR A WAL A —Fp AL, fhik
RV A IE HL A A S A AT REA BRI, TR A

1896 4F, Dl vi#fj/K(Henri Becquerel, 1852 1908)& B T Wttt 4,
Hoks — R IER RN o L. bR, AR
(Ernest Rutherford, 1871 1937)%} a H£ki#tfT 1T &%
IS, BN T o STERSERR st & maliz shadas 2 4
FANLIE A R R A%, 2 s 7 300
ftro 1909 4, AR HY BT 35 4 (Johannes Wilhelm
Geiger, 1882 1945)F17#/f Byl (Ernest Marsden,
1889  1970)Joik vk L s i o b i i &9, &I
Y R 2B o R T 2Rt & A SR AT RO By R i, 3 =
A0 ok FEE T BRKWE, 8 W AE o kT 1417 P EE
AL 90 , B FEARBI ok B A LTk
2 180 MWigE S FAER, Xt ok FRUELETEIG . A IRAR T S IR A A5 R T
ToHr, W R BT LA 430 i A e AR AR R RO i — MR
AINEIIXIR, A ATRE I o BL TR EE RS . ok, ASORARAE 1911 4REER
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BT R F RIS, TR oA — RN, UER FiZ
(atomic nucleus). JiFHEERIEHR M AL T2 maRE P ER R, i
L TEZS 2 [AliE 3 .

RILF 2Kk

1919 4, FEMmH o b2 EZ %, R TH
IEHL ) BRF(proton). 1932 4F, FAEEfE A~ A A fi g,
bi(James Chadwick, 1891 1974)& ¥ 1 ANy Hi i e
F(neutron). HEHHE T T b oA rh
ZH ARy

ER PPk Z G, ATE IS
HL - 5T A e A B o S A LG,
IRz B AL F(elementary particle). Jiast A
AR PR S g R 2 A B T W 2 I OV, Gi i A 14-18 &4 7
AT T A B A A K B 1
¥, XEORFEARO R Ts WERSE RN TG MEE, A PP E N R
K AR A BeATIIR BA 5 2 N AR 4 o

1949 4E, %K (Enrico Fermi, 1901 1954)FI#7#RT7(1922  H)iEH ki1
SERIRERY, AR n T ORISR P4, X B
PR #Kk . 1956 4E, HUH E—(Shyoichi Sakata, 1911 1970)#E) T
XA, AR (O E )RR A BTRElTr ok 4
A, BISRHHELRL, 1964 4F, EEPPLFK /K2 (Murray Gell-Mann, 1929 )
E— 3 TS REE (quark model): T W AT BFSEERH SApL
R F2HA, B B e, REWME RS . SR, hr. A
IR TR AR, SR SRR T 1969 45 D /R34

1974 4, EEEFERSEZ THEP1936  HFESLIEH LI —Fgrki 1, &
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BT S SRS 5

s, ATE 2B B Bt B AR AT DL gy = R o
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KRB ROk A S R Yy i R 3 g
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=, WELERXEIMBE

W electric charge

IE WAy positive charge

il negative charge

BR power supply

F conductor

%K K insulator

B electric current

7 ampere

Bk voltage

R4 volt

A resistance

B4 ohm

GRS series connection

7+ OB parallel connection

BX 94 € Ohm’s law

W, 1 electric power
EHREHE Joule’s law

oK magnet

W magnetic pole

% south pole

d # north pole

bo magnetic field

R magnetic induction line
7 3 geomagnetic field

H F 42 e 2 right-handed screw rule
WA 4k electromagnet

% F EN left-hand rule

o, 7 R B electromagnetic induction
R RE HL O, induction current

R A generator
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R F
BF
BT
HEAKF
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7wk
XS

HMERE

alternating current
electromagnetic wave
radar

analog signal
digital signal

laser

optical fiber
internet

solar system
planet

star

Galaxy

electron

atomic nucleus
proton

neutron
elementary particle
quark model
nanometer

nuclear fission

nuclear fusion
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