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MR B R AeY SR 0 R A A, AR, B
| ARSI R B S, Bl an— TS kR
RS, BB BT, MG — R (ks = — WM ERY)
LRI

6. [Eflnm—oemim20]  RMIWIR B8, B Bl

| AT T 4, — R B,

R AR R ETER,
4 (J. J. Thomson), V)45 JB 48 fn—
L, Hp e E S8 “B A

“BEMET, oA A g B B
Wi (Lord Rutherford) W K HAh 3% 5%
S EE, NS ML e e MR FE R IE
JEFE, B8 BEARTH,




1 ' R F e FTRE

TR AT LIS AR — AR, B B R R R S R S A
SE AW TLTE, HM A T AL TRAPYG I FURY, BT A 4%, B e
HZ Tl S A — T, % M TR — 2, FEER
b, TR AR B 43 T kK ARV, 1 S SRR 2 R
0 S, B AT S50 SR T A TR ST A £ DRAIK, B HEIA R G
Zn ] g & o ,

FR TR ) T ) OB By T 5, 7558 BT S5 2 6 3
SRR 5 7 JR % S0 R ) 5 SR, MM SR R T
(alpha particles), 3&¥aufipbr F-r el BLARE, WSET 3
ekl SN :

TSR AREE 7S 2 S TR ERTI R RS 21 5038, {60 5
BRI A S, (LR R B oA R 3 SR 2R
o Mo BE AL BT ST RS BB S, 25 Bl B TR Y, R
B AHE A, 4 HORE AREIR A, IR 0 3HEE, Mk Ak
52, 2 o AL BB HE RS A7 v B B 0 1 ) . FRAEE 8 AL S AR 1
B B T VI — s, 0 N T3 3 ST e R T AL
A — (R AR 6 P D B, A — TR T, M DR
i, MMEIRE, SRR T T

BRI, SHES AR U B (Niels Bohr) ifEdpmist
BV BAR B b — A R R A R, T T s R
TR, GERRTUMRBE SRR E S, WEEA, K
1912 ¢, A THARRS, BT ERERETE
oAt s, A WA TR, R, BT A AR R T
P65 T A T-r e I — BT SR e, AR 5 T
0% (nucleus) , A AT AES . BEH O AELLR
B2 MIBEE R T, 8275 KR TR a4 8 72 o ih [ 7 K
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e, R MR U % ADAT SR I A — A A [ K

RN, KRR 2SR, [ R, TSR IR T 7Y, Ao tB A R

MEZEM . Tl F RIS R 107 Bk A4, S BG4
AARR T, TR EASEART) 107 JEX, MR T ek
FAADBRIBZERZ , B BIE— KD kI EL, Hrp
4 J5 T AR IR By e B e ke, SR 5 76 i AR Ak, T %
AR 1/100 S5k A A58 1R e, J5E 7 749 6 1 4 T
2218, B AR T B 5 IR AR TR A R A —
SM T, WU T 1) 0 R A0 S B A o

46 B i S T VR 0 S B B i L 4%, S R
SRR T GO BE F e, AREAS S B (R 69 L
Y, WL TR R — D R RIS R TR, AR

- WBEMURAN QBN TR AT, SRR T HBE
K UHEE T (proton), RASEH UM T (neutron), Bif%

AT 2548 R AT e iR+ R 5 56 7 (electron) , B F B iiirp
FREEICE LA R R, B —TT ey B R T, B TR
SENET B, TR T P A, B TR BT RE TR
AT M

| BFRMMRAER T, KRG SR R T, A BT
(9 1840 S}z —JeAi, PF B RERSSIVE T FiU—MH
J R B, ZEAS 2 h T £, R A i B T L
oA B AT H TR BT T L T R,

- MO R e B B (ass number), Bl fm 5T K

ST, RPBFEEFTOERIE 1 WRFHEH
2 [T 2 T, TP T e R 45 SRS
KA S IEFM 4 T, BT RME TS T
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B A 10 [HR 50 10 B b7, oot BB 20, 2Rk
A1 SRR 38 22 0T e O T A B O, LR B R I T Y
BWGRT ; R EMER LSRR C.G.S. FlBENTE
T, BB 8RS R TR, AR B4R
U GRLARCRIPR L 20 g U SR S s e SR

| *m——’?

pr AT
9 WFSLUBME: BTG EK B » RERT,
n R F, DBERELE T

BTHIEE, BB 0 R T4, 8 SR TR
BT, R TE F A0 TE S T ol AT 1 T B U T
1 A E BT Ll R RSB B SRR
-, RS FFFI (atomic number) , S0 5T IFBOE 1, 7
0 FTHEOE 10, B FRIBSE, 2R 5 S S 7t 5
S F R,
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- RS A #FiE R (Chadwick ) frd% B, ‘B SV T4
FTARA B9 A%, AC R AEWIRE, 48 TBRAOALIL, TRAMFFT
e h T UNOE —RE T, B R T BT U
— [ IE-F(positron) 2, B T, 38 IET-H R T Mk
-, B T A A0 T, AR, R R BRI
F-0h B %8 4= (Anderson) ,

B REREEAT COHCE, IR — 1, IE— BRI K
W5 B R o R AR TEH A — 2 e R T, SE LK
SR 2 AR A —E Y T 35 SRS BT , 7 SR b S L
SRR B, RS 56 TS e AT, ST R
SESESRAE SR B SRR . oA S (B R R R L s L
B, B SR SRR R, T LN
BEA 58 BB s, BN AT BE AL, SR AR TR AR 5T, An S ARG, 7T
e, r&ﬂﬂﬁ,mﬂﬁééi B, TAE B R B A —TT
FA'E T a9 AR, B S SO0, %W‘E%B’JF%
@T%%%Lo

TUFHRE, [T a0 E F AR B, B E Bk
JR B AL B AR T B T R R AR T T, [ 5 35 26 5 T 64
- BERETHEGEFE (valence), BEIE L+ RTHE,
- BRE(PA) 4L, RABHETFBAREREAE, —TCHRAET
- AHEDSERR S i 6 T T Bk e B U 2 2, B A SR, S A
- RETANE, B RSN 8- 6=2; nbEE T 1A
JRET AWM, EaEFEBSR 2, BRENRETBEA
B9, SRR 0, SERERY TCHERCE 7 B 8. 5. SRS,
AP RATH I S,

e TE—TCH A, A — B, BB EmiL S
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8, A, 5T AEE R AR FHEAEN, ZtEs
WA, B a9 )5 IR B T R AR, B R R TR I,
WoE 2, LA E R TR ITEE, EEv b R m e TR 0
B, HEREET; LA AEFEGTE, Rk a7
BRI E, I DR E T ) A R BB RS, SRS,
B9 TAE R E—; BB, B S a—,
BT a5, LT DibERD, RMEH: T A R
(=) KV BT T OB B, 95 ) J5 1 P M, S0 56 7% e . e
RENEE, JFFFBARMED Z A%, (2B EFaR
WP RRA, GRS, BRI T OTTE LR EE, £
%E&?%ﬂﬁﬁp~ﬁﬁo%ﬁ%ﬁﬁEAﬁﬂﬁQEu

ke, BRSNS W 3
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PCR P, DR 3 R, BRIERF

¥ WB@FP?%C&*E{&@E, {H’E T%Pfiﬁ, IEEIC FR AL SR

B, R RO, G R ER LR, FERE

B8R T MRS K RFERIT 2703, R F ) B
B 45 0T 04 5T Bkl TG R AR 7] AR A8 o ks,
HOPISEL A 540 A v M SE RER T AOAE,

JLA BT 1 B T BRI b FEeRR )
#ICH, BHBRI AL (isotopes), BlinE, A AR AL, B
B B T B 8, T R BCR: 15, 16,17, 18, 19 (B 4 v - Bt
£17,8,9,10,11), s FH AT T2, 8 B 5, FEHER B K

- RERER N, B R R BEER 16 ah—FE,

FARAALRITC T, 257 20 B0 WO AR o 7 A LI [) o 5 0

R, BT, O AR R AT, 82 i
- BCEE T B L BT RO 1,2,8, KR

B 1 AA— AR L, #15 E R 99.98% , B ik
BER 2§ BLRAB SR (deuterium, SR 7] ) » X UHEE
£, T A AR A0 0.02% , S =ABIR]fr FVHEST (tritium, 57
Fea)1), B IR EE, BRI S e 2 A R,
STEIE TR 1, MV RS 2, 4B &I T
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EAA—IBE T F— o, i :
R e T ik — 1, 18 eee
EIRFRTHEFES BRAR 7
B WM T (deutoron) g~ & e
Y-, ERMETERERSR B 10 sk
BT, B ABEN M HOLANERRE F
&, 7E FRAETE IS T K ARl i LSRR
BRI , SR T~ AR M 08 o Py R TRAL,

447 B FEAB U TE K B R RE T A7 A, i B L & 468
BEATAFAE, FATEF eI B 5t 2 An gk, S RE LA L
TR, BRI B4 T 18 Bazk HLO, i HAL A b Beay B
E/K (DO, D BREEMTLIR), BavsFiE 20, a5
B, AR IR EEA T, BeORTRIIR, HEE A BT LR

BB WIS LR, B R B K T R IR X 2 i, T AKAE 2R
oy K BT HERC 1Y 0.02% , 4B A 77 17 LIE B4R IR 2,

AL WOTHK T o, F— T HEHR A2, 84—
HAb K252, UERA MR T RER LB 5 M
¥ 2 7 7 6 0 B - i, B JB - B e A RS I 8 58
LR AE B 2 i, TR JE T A A B S AE A
P15 TR 36 A5 B 2 R AR R BT S, I i 8
B, R DI A9 45 T0FR 0 JE T, HE L) SRR T R 16 fliiE
M RS BUR T 2 SR T e B B e, SE— PR
B VR E MR R TR 700, R 5 SRR E
R,

SRR A S e 2 R BL B I o 3 25 R 24, U

i TR T R, Bl R TRAES 35.5, HER
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BBRE AL RRERSE S, RA SR, IHEBRT
RIRLTR ROAFAE, iR mE R H AR AR EORA S8
WA LR FRAIE 85 M 37, BEMeRAILE 311,
85.5 R =4 35 F1—4 87 RaZR 1%, (35X 8+3Tx 1)+
(8+1) =855, .

B B 1R (L 38 SR E R L 5 B ) 09 T B UM B i (mass
gpectrograph ), ‘BEOEAREE FIkab EaE: LA/ AR Ay
AL e T, % S A — IR R, P B Rk B 8 2 U,

AR 5 D TRV R AR I R B T, SE A Pl

TMET, SRR DEE Solfe 5758 — s Mok, S SRS B AN 89—

| FE N T A — I SRR, R T AR R N B A
2] e ) A oy AR ] e AR :

T “EERA TER” a9 RS, BEAEE Y

B A SRV, U R B0 RS B, T ) R T AR

R aalhER, B B E
SR R AR TR 6% B B e 4,
 (Aston), BN{E MR _EASE HHLAY

B WETRMKRGET G B ensmas.
R [0 R 4 T RO SR BRI MR, SE 7E S TRk O .

A, SURBE 60T ) (U AR ) T 2 — YR T

A PISESE, TR R SRl g, BRULE s IR B R, R

RO ) SRS TR, R Y 6 2 /0 BRUHE T 4B RSE I LB

A 5 e TR P 08 A4 i

Wil ey dhkR, W RRRET AT
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22 E F &8 8B FTF &

FEFHE T R — R EE e i,

8. (KR SwEeaar, AT MERT, Bl
T 28T R T, UEEFIET, W iR B, B, it
ZEEH B EF R BERURER, B BB TR
F 712 (Quantum Mechanics) 3, BT U A B — 69
“BAL”F ik, BT Ty B vp A B T IR, WA e ey i
SRREANE KRR 8, BEERE A SEAR AN FE—
RO ;B8 AR R T B R R R AR T,
TERTF- I HBRBEN, RPIERRIE—IRE B SR B—Man,
DE "B 17 FRAP 72 22 50 R B A93E T HE AR S, AR R AE PR R B
B9, Rk, —Ba SR 2 I B S A B B A IR RV el Ek,
MERGHREERTHEGNAEEHEE, BFUERMF
eI, IKEE AP B TS, URiEZ i
BH B,

BEFER, ROTUERSE, RFEERNETFHRPBT,
HR A S RB R A AN, TS5 TR0 A B JO 38 % 1 0 35 6 0
Ke—1 18 SERERY REHE, B O R  AR LR (TR A AR
Tl 5 S — i v e, RO BB MR Bk, BEEIRER
3R W — (iR a A, R AR E R R Fa w5
B2, BeE BRI R MR B R AE Y —
R TF-e g B, s TR e R AR (IS NER 1072 g
K AYERES I BERT ), TR EDTIR A B el HE 58 1 B %% 5 60 B fif
B, — I8 5l 30l B, RS Ve SR - R BR U An kAR B R O
B2,

JRiE A, "MEBEAEE R 10" G4 ks
XK BIK Y 28 B 50T TR — AR e 8, MR B A—A



BER SaSmREANE 23

B EAS. REE—RER, AT LUE e — T, B R
T o T A T R T A S8 R T Y M 7 AEAE, AR

97T A 8 TR R —48- A ERR p ZE 9 IR R SO B R A 28, K ZEvP
AR A% R (white dwarf, FORERYERE) 3K, IWEEKRS
FRZA-E RS, AEIRIPSE 87 W R AR, 945 25 BE B o5 6
WREFERKGICREERT,
WA — AR EEE a9 44k, AROER“FEm kN R mRA

r=19F
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ﬁt{ﬁﬁ_t‘ﬁz_h w Eft=47(2)%=16x k2
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8 ﬁ{ ﬂgﬁ:ﬂ%:iﬁlg*s

ﬁ.ﬂaﬁ=8x—"3’—=—32—r15ﬁk8 3
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19 S 05 45 A B2 LT AR TR/ i 06 0, B 76 51 B 0 A 12 e
- RIE AT  — T T BT, DLAE GBS, BN E K,
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BLAEALIE K, 7 LA — Al Ho BT 27 345 050 ST B 1] 52
), RSk R A E A 4rr?, TReEEREE gws, r BBk
LB Wnéﬁ% 1 JEK 09—, "B AL Am ZEHJEX,
EMBECR S STk, R, $RE 2 EKe—E, B
RO 16m Z505 K, SRR 2 ST JIK, FE58 2y, TR
AT UL S 7 0 RO B SR — AT 0 R Y, #2 2mr Sr
JEK 4B 8 /U 649G AR A 82 25T JIDK, S — U T A
B, MROEAT AN IG R — AT, BB R 888 177 T ARAD I %5 —
2R, F LA RE M AT AR B B0 S B LA R I, DL RE Wb
(IRENA R ML 2 ) MR 2, ANMB/KEAEST FAg
B, A EDGE A TR AT, BLE S Tis Mikik ( iR %E
SIRHE B e SR RIS ) o FEAR AT TR % 049 BL A8, BRK T
o, RUB AR R R RTE A 75 Mok (erg) . Foi i@ 5,
RIBAGFF SRR A 102G, 38 B — 4R /a4 i
B, SR BRI AR BRI 8, TR AR AR T, B B
(surface energy) #9545 25 7 JE A 10 H 4% #0558 A 215,
4325 5 R4 KT A9 108 IRES, SE B — 2R A B0 RE B,
R R T I 7 B SR T T 2 S, FISPBEAS W 09 /1 T 5 4 I
K, FTH A A, FEI i B 2 e BE B, LT A R
il P S 2, At A% M 32 PT LA phy JR888 (fusion) T AR
R ERE, AT E R _ETR(PF B 09 K RAFAENI RS, B A —IB
EALH 288 AEH, EHMLRNE, BERAG—HBh
FILAE T 5B 8/ (B 7T, AR BP0 4 18 ) 52 3 132 %
B, SEUERFIVER AT 20 B0 7, A A, B A —
W ST 1 B B A RS B3R IR AR 2 i i (Coulomb) . B 8 i
i SEHL R B 6, 35 R A3, R B TR 607 1 A AT 0
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FBUBE SO, SR MR RS I B, BT RkaY,
WRDBEG T, MXFHETR, R

eqé
F= 122
7

KPP = a0 R, k BT, BRI BT, TR
- EAREZEN L e B e RTRMERAIEPEHR B (esu) B, r )
TR K B o R T S, 5 K AR A D T

I em E / em

@ @m 1@95,: " Tesu
F=ke;§2 S F=k&n
Bl 18 s,

- IR, ARSI B — R 7, EEM A, KRE
AR, MR A L AR R IR A SR R A
BUEMIRBEEE S, KT ) BEE M 4 BR B9 5, 7L A
- TARHRT LR B — A TR R U

LS R R TR S BT S VA G (R

R R~ DR TR, WO S ) 0 5B I 7 3k 2 1
(2 2) R S A B IR AR 09 E A (1 x 1), PR BkTT
Sam G Pt /T IR KR, B ) AR R IR NS, 7ES
| — 5T, BRI R BRI A, AR R T, R

VL iifa A7 AR bRty 3B BT SRR, Tl k% 5 b 60 B A R T
: . TEE. BHifrh oA
> f 4 i FLAR 25 i 6 B A,
Mt 2 52, BRI 5% 96 406 B
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Shv, M SESFETR e 7 B T SR D B4 R IR B 6 R B

- AEERRSZR T, BHAR R MESL B AR KR N B TR, TRAE
5, IEERERMETE; RERTF R 47, B B0 108,
ZALZIEREFR AP IO, F2 R PER, FLERIR M,
AR R SR AR, IR SR B IR e, 2, JLEER
SREYIT I, AR th A% a4 S8 (fission) , B EE A R T FE
M H8IEIE, HilE—5 5, BoHREANZR Labh, #ne
EPTEALIE, BRI R Iy MR 248 0 & kol 2
ReYREK, B 15 PR R A0 a3 5 A RS SR i,
VEED A MBS R IR L2 ik, i1 R 3R B
FHELAE R0 W B R 4¥ (electron volt), 5515 ev, Z5jh
1.59 X 107" Hi, 38—IHH GLE Mkt Ao, e |
R PRI R AL, {58 Mev (mega-electron-volt), Mev
SR A S R p e, B PR S 8 R ee, (R 16 sy
IEBFERARYIERE (fission instability energy), £i¥ide

+2204 ABEBER (Mevd Pu
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TR EIEfE (fusion instability energy), FHEKESRUT
ROTCFRGER, SR A BE A, R £ B R A S, RO
i S R 206, AL LR i T R T 5, BAE (L 206458 45
BEAL, EEEPEMNES R ERERRIT RN AR

. :
 VLERRR, EIRRAE T, MEARRERN, A
MR R TE AT 1 AT A BE R vh T R SRV AT TR, TR AT

A, IBIR e F BN, T LRI R,

BT AL RFEIE T, 38 MR AR, B2 bR, K
TR IO MU, FLAL ZIE R B%, JLPR & o -8 8 DAY
EFBEEC PFIERR G, T AR 6, B T
T BREE, AR S IR VLR 2 B 7R BT 2 Rk
R BT I, R 2 A AR L e R, BT A I S0

W FIIA , DAKEFE 2P 605 B, ) T SR B 4L BRI o, A A0
PP RVE T B2 M st 101, R R T i, S8 I

A 1 RSB Wi 0 b e T, v R T B 2 1.3: 1

(BEETHE ) o BB K AL, AN S, 58 D)
1.6:1, KEMPFEFEEL, BARRT I FREE
afElkr, TIORE R B, T A2 T T A R — iR

R
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M, B8, LIRS ATE A, 5 BT TR RIE: ‘B

S A —B] TE et T B SIAFAE? "B AR AR o

BT SRR L5 BB 0 B R A L AT B e BB BB
3 P K A 1P 5% A8 o B8 LA T, o 2 AR — Y
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BRI RS, T 6E TNT B8R 5182, B & %A

FI, R ST R, (SRR R B E A RS,
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16 iR R &R F IR AR R e B iE R
GO LB R B R an 2K, RSB AYOREGE i, VIR 15
Fp BT AR 2 19 ZLBE AN 2 UE R B, SERBRTT VL 03, Sk Ay 2

BT AR . B BRI A IS LT 6 B B, T
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GRS MO0, COREELLT S b R R, B 17 SRR
| ARESETCHR G SRS, B 1 2 60 75 B (15
- WEBAKS R ) , T 46 S U o S0 L T M W T

BAEE[E b TNT a9k 8268 S AR, WK R IRl ket e B

Rl (RN BT A, — T8 U B LB
PR, K 2 T TN'T 55 2 (LB W AR T
- BB 20,000,000 5 ( =FEAE ) .

FAEE— AR, B RBRFIERIL T A B e XA

Rt 2B SRR R B A, I AT
I RIPIME R AT 2, B RS O A H—WE 2PN
| ﬁﬁﬁ L) Be— 5 2 4
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10. [&Reaic i)l JEiMFe A (Mme. Curie) #% REEE
SEERAY TN, A S4B ABDANE, Mied THE, 77 R B gy
HER R TR 2 —, 7EMDEE 565 VLR, F b B e

 (Boquerel) St 888 5, — il e a4 RS I B ARG 69 b &
Wy BRI 518 A FEAEE F O 0T — 8., M0 0 TR S ) e AR
B, R P AR R AR B A I, W A T
S50 2 , MRS ST AR AE DY G 6 52 B SRR B, 7T DA B
LRVERE R 4 SR, FRLE T BB A9 I 2 1N, T A5 AR O 4%
e, O TR A IS A 0L 58 B TR AS BE SR ZP 1 60 IR IS - R
SR, 3B M ELAT o B S 2 ,

JE I A S SR R e B ML, ST
B 58 B8 00 TE R BT X G, T A — A I B TR 8 L
(T H, FARETE AR, 7 RETE—R, R TR
8, SEAEF SRAYBE P T LU G E—iE, IR F B BRLE
SEF, iR EATRAR 2, T b n B AR A A AY, S
WEAE (transmutation) 4% v R A SRR 220E TCHE , SR 1R
&, SRR ATEL, SR P M e B T, Rk SR
TEFEEN 8 B — B TR B 5T R, S0rb g I TR
BT (radioactive element), £ STERMCH 2K 5 58 FAepE"™
$8 % (radioactivity) ; i— 0 JEE8 O A BRI M — T F A6
AL, MBI T8 (radioactive disintegration),
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B RA=ME, 5 B Sh SL R, KARE Bk b 694
R U (kA AT e U 69 1/140 )., U IEATESR
Z M, MEAEFRZ M. REEM AR, BTA'E
PEERR AT ER—E. SR RFGE b AR B A
BRI AR, A8 E M EFE—RE A Y, M § e SRR AL (PL™S,
Pb7, Pb®) , AR EE 1% &y (1238 = HEIR] 7 38 U K 58 I ARl for
7 Pb™ g4I A dio
HBUE, T HATHER PR 0 SR IK R E R T LU E 6938

e, W B — LA, DRIER e
SHH L AEBR BN, S AR et '

R SR, S — R E v %s.i{{{iﬁi

## (alpha ray), SEEREHHRF,

TEFZEHBRRATEET, & LR
TR T, W DT, W B8 R e
BT RB, IR — G T W B E T, SR e T,
B L, W R AR, T A R T R, SRRk
WIAETE, T JI—RR UMD e SR i S AR PSR,

DR e 5% 1 A — S5 % 5 I 5 — R 5% 6 T ) B
8%, A SN, IR Rk % T LT ST R B R,
AL S Ep AT LT A 7 AR A5 0 DO B 12k, SEpIk e E
SR E ke, B AR BRI S “BORSE W L, IR B
OISR A FEE AR AR b, AR AR L A A BRILEE
R 7, HCH T R B T BUBR AL B 20 Bl 8 11 DY
B, MR HCEE AR b, BN PO T PR R S,
R TR A EE R 2 O, AR 2,000 e
$) 20,000 3E 2 M, HERCEEREFZ—BEFZT,

vl b e S B T
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DRI 3 S AR 25, B LA B B AR At B e S B e
KRR ZEGUR, BARBI—SE ke A, FihkREiRE.
- CEMER YRR, kR ARG E
| EERk, RERFiAGRE i, RS SRR, TR
L EFHREPAE T, SR, AT AT, B
| DIRNTRERS, RSP TR ST, BERMA
DRG0 SN T O NERE, TR 2 0 A S T I R
‘ BB, BRI B 0 vk, T OME# D),
8 85 i T A 4 58 R AR, MRS 4T 5T (beta ray ) Bipl
4 AT, BT IR R T A O R B
¥, ‘BRSSP B e B v, T LA MG T Ak T T B
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BOSSR. TRAPPT LU 52, YO AR RA e — T o 7 2k o Bk 12
104 (HERETE 4x 101 Hiez) ) , Fi e s e 4
Yoo TSRIAHEH 257 WSEISVILL Hra B hE , ST 551 B
i UL R AR R A T

22— (0.25) (ax10) )

SR BEFREACR T v B9 AR 2,28 10° JEXK /), slidg
# 2.23 {1k, BITEM m L M AT H Py K §7 648 &, fir v
LV AR I K e, A
MV =mp=(4)(2.23 x10°) (2)
PR A S LT, — R il S 69T SRS A SR 11 APk
0 3 B, BT iRkt B O R a4, lekﬁrfﬁfh_oﬂi(z)

- Roal VSRR, e

(M) (11 x10°) = (4) (2:28x 10%) (3)
FRIEFHFER, R M=0.8 ¥, EREH, KRR EH
A} 4 SEeadE, HCAEGE 0.8 Y au B KRy 11 AT ka4 E )
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B H 2, DS K RTE B 2 R w0 28 B DL B SRS, P
ARDE 0.8 vy BRI E, K G A BT 45 4 +0.8 =487,
38 (I AIRRAYETEL, 4 IR TRAM K § LT a9 B, iS4 & SR IR
KRePZ—, PR, T—E e K, MR R E ik
FEEAR, HTHAKE, BETE—IFHAES T,
(B0 R T RRRE, 45— O O AR I, Mo Y ¥k
A, R, W Ara B RE A | AT, SR R O A T

45, AR v=2.23 x 1000 =2230 {10 /AL (2) 43

Vg
3 e, SO B RO e K A S BT T2 i, B 2
T, JE S TR LA K, BTSRRI, RBTET
JH -t R, B B A G A 7 5 3, 208 R e D o 5
45, BRAR [0 JE 10 A R '

1E 1250°T. VL 64 i B 5, & B atde @R ok, U
SR 25 5 T, — A 0 SR, 0B T B S 2
32 AT A I, SRR 5 2 S 4 B A RY, WERE SR — NS
WL, vl T S, R B A A SR B, L BRSSP P SR
Yl I, '

JE il e A b T, LABKCBIAE 69 4R 2 B ol A Bl
BUEAL G SR HORER |- — IRWTR RO BRI, T i A
(0 2 S L, 3 — IR ST 0 B S (R R R0 98 T
PR T 22, TR TR AR AR, RIS B) B 560
i BB 1, AR B 3 S B SO WY AR, DR RE RS
e T AR RIS, TR KRS, A58 Rk — KB,

. \
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450 B. C. 7 N8 B IR EE 4T (Anaxagoras) ¥ S Al

ax —HRIE S, i 55 ety B R B i, BRAE AR T B e Bk AV
TR BT 2K, BEAEGH LT, MR E MR R
(Spermata),

400 AR B G e ok (Democritus) 5T ﬁ%ﬁ

FALFIAERE, AR R RS AR SR B AT

- HARTSRFRRR, SRR 6 R R, HEAERTE

A PLE L B BRI, T 4 RE 04 g SR B, o 4% b 2 B 55
BrFRIR AL, BRI UHE R T, BT840 7 0L atom,
 BEBRCRE 7,

RIS BB BEM 15 54 )R (Epicurean School) F —f-f}]’i ,
VIR (Lucretius) 7EM BT 4415 “ ik (De
Rerum Natura ) i , 9 55 70908 32, 16 B a0 A 0
T4 B BRI 6 AR5 it B E R P RS, AR il e
FHY, BEA PR A, AR, (AR ST, AUIERE,
B—TILEE, FihA RIEE B A F B 8 3 B 60 X
JE TR B

1789 A. D. Faf A v hr s % (M. H. Klaproth) ££18#%

%ﬁ_‘ﬁﬁfﬁfﬁg: R /ST B 88 By K E A (Uranus)
fr 4, MHBEh (uranium ) , EHL % 9 BEEER S ARE—E
T4 4%, WM 4 B B0 1518 B N\ M09 B - XEsm ATk,
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1808 YEE ANHIAR ( John Dalton ) B84 M AR, Wik
 HIRETT AR TR 60 T B S B s B, R
S PR et N, 3 A 7 2, AR S
 WIRSE, WRBCHEE T,
1809  Ei-HESURMIRI (Berzelius) ¥ SEAIL [ 1 EE IR
TR & A R SR T r R
1811 KA A TG (Avogadro) AIHN IR
| REGBIA B, B RER 7 SR 9T B, 3 A 5L “F
RERE S TSRS & A R S T r s,
1815 3 A\ M4 ( Prout) B M) TE A h R 5 - 4
B W T, AR DR S 4 B S 4, 58 1 1% Sk
- BRET,
1828 iIREREERALH, AN E A R,
1835 o Ay (Faraflay ) SOiEMEHE, D14L BB
- BT RETEMEMATR,
1859 ] A A2k (Bunsen) 81 vi% sk (Kirchhoff) $§ 1A
kS, SRS AT MBS BRI 5 35
 EBSAORBHIR T S TRz —,
1871 IEAPVEEESR (Mendelyeev ) BB AN
| (Meyer) 3 ifilF], BTl Ve, S THEPERIBIIEE
MBI,
1891  EWEA LA (G. J. Stonev)ﬁum:@?zza“a%"
 (electron) ZRARFHAl B AR Y “TEZ EARL T,

1895  EEAM@E(W. G. Rontgen)f il X 44k, s8R
a5 P CRE, B RIS sl B AT B SR R 6 3

B 74K (Porrin) 5 i Wk ST SR IR IS TE 0 it B2,
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1896  B:BIAMIHHIH (Becquerel) AL7ENET 88 HahnY
O, o TR Tk, AR R T,

1897 W AT (J. J. Thomson) FHRSSHTIE kR 5
SRR TR, VO 3 AR AR R L TS P E B b T, W s
AT, A T R R,

1898 M AJEil (Pierre Curie) g3 A, ED kB A s 8

B (Marie Skolodowski) %% 4% BEHIAR AT TE %2, T8¢
- RERMA T, BRI T A ki R T R

1900 8B AR WYE (Planck) i T, WSt SHee
BT oM S B T 4 — T B R, MM,
2 A PR I P 5 T TR, AR A 25 1 AR -
T2 —,

1903 3B A B4EIR (Rutherford ) S5k (Soddy) Hipe
R (a) SUSFTRLT (B) VAR S (v) 1986 B,
IR S A TR A S AR O B %, H SRR
f9 55 A0 R AL

- EIR A 758 (Lenard ) K148 J5 145 — 0 BR AR 7T kA%
B, BRE M dynamid, (BAEESEEE:, RTINS
o

1905 (BRI AFEIGH (Binstein) $3ukmm s, L
RIS AR E=mc, B S84, m S8, B
SR ST AR ARy T B,

1906 A BLE Y (Geiger) BEWIE ffHobr T 3H B, |
PRIEASUC R, BB B N S, L) PR ACAR o R A

R BRI T RE SR I, S R RS TR,

1907  BBZEMRARG TR — G SRR — 0 S 6
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| W37 16 9, 4505 FLAR T R 4T
1909 BB AJG% (Marsden) 4 TEER T IR AR 04 5 T
RURAT,
1910 R AZSLAR (Millikan) % L0 EE TN 0IEE
35, HAAHIE 4.808 X 107 FREEHL,
SRIBHR 1 IR L F AR T iR
1911  SRASREHERRE 12 5 T, 53 AMANST R, MR R
T — R B R, T BT 00 B, R 2 R
Mo BT ETFHeEs, P ILIT R, BT sekE
JRFRL, B2 R T IR s e,
B A B 3e 8 (Barkla) FFIE X SHRaa o, 18
SR B ANE T3,
1912 LA #W(C. T. R. Wilson) B M %, L%
SHRREEZ 2SR R FTE R F AT
BB Aft (Hess ) f8HA SHRAE & K4Sk i B
ZE R0, MHE e R,
HEIA S50 (Laue), #4857 (Friedrich), L K& fHiZF
(Knipping) i & BE1E X HEReE SHaa T B,
WKEAGBALTF (W, H. ft W. L. Bragg) 8
X GHRAMCEE, P S B SR

1913  JLEI ARtk (Moseley ) B 984 0 0l X SHRaE, 40

SEBTF I,
F¥2: Nk HE (Niels BOhr) A3T BRAEHARIEL R 71,
B RS, FURERR, SVIBLE TRERSEAT, A
HIE, TET-7 LIRS — IR S BB i — 1 S B 3,
1914 BB BB, SR TR LIS — i —5
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55 7 2, A R A e — B 0 P 2

1915 2 DR Y 0 5% Fe S S B i,

1919 EREGE A RaC' i el 36 M b 5 e g 5 e lﬁﬁ,
FREE YR DL BB T~ (e &%) , B A ToM 88 s A2 C
WHE RS a 258, I R TR kea M B 3 8,
FETE AR Y BETH S B, B WA 51 R BB 5k,

SEEI A WT-%E (Aston) B IR 4%, ALURHIIES
BALBIT RN R i, PLESE 8 A B W 7m
MR EE TR RZ—,

1920 - medlia e O SAREL K, TS A AN E e
BFHLEERETEN,

KBNS (Harkins) R4 PR AAFER
¥iA, 3 HiZ2 Y — 4552 U neutron ( B+ ),
1922  ZefhwE SR A B8 (Chadwick ) B 0., 4. 84, 58

Fewgiie N\ TEE, 38 4Tl
L AR B AR B TR 25 5 W AT AR

1830  Jkdrvi (P. A. M. Dirac) #EBERMHIATR, 45

536 84 IE-F (positron) A77E,

£ 18 A 2% 4% (Bothe) 52 B #% (Becker) #% ., LI 5 i 1
BT SR B BNARIR TSR, B AE—RRE AR, TR '
AT,

1931 5 A\ J5 88 B (W, M. Latimer), 5 (H.C. Urey),
JE7% (H. L. Johnson), fli#r (R. T. Birge) L K& P4 sets
(D. H. Menzel) JtMRNIESR, WHHRE TR L
o

KB ). i1 (E. O. Lawrence) #8130 fesxik 2%,
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B T T2 A,
1932  EBMALE, MR (F. Brickwedde) VKRB
R (Murphy) 8 BE S, (57 (a7 ),
A R 67 Dl e LB BT L AR R
SIS 4307 7 R B T, :
YF A 3% (Feather) Fvh M8 5 Mdesh, 452k %
FABAE P T R R L, TR R PR R
GIE S F AR
FB N %44 (C. D. Anderson) I 2L £ %
i SRR R R T, BB R,
| BB AR (Heisenberg) $2H, JE P44 BE
B T BB R b T,
WM AR TEF (J. D. Cockroft) BEHIE (E. T.
S. Walton) %12k JHA T 03K e 7, T 4R 68, e Wi H 4,
¥, i L b i, 55T OB Y e R AR,
1933  EAFIALWE (B. Fermi) B ETRE TR
W, R A, :
AL, A B B (Blackett) Y K JugNF1 8 (Oechia-
Lind ) 76 B /40155 A S B 2 TR 7,
RiAEAEDLE (Van de Graaff) 3% hs WEHRTELE, 4 2
AT E— T H5 AR 7T B '
A5 L A 7 B B 3 B AR R R, TR ( ID5R,
F- ) PO N BN AL B B8, 1 k),
1934 FAEER SRR (Goldhaber) 42 5iH5 ARk iR
A%, 1 E RS R T R F,
2 gk B B ST 35 4%(Oliphant) VA K& s & v (Harteck)
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P EMAIRE BN T,

JEil R N EATHEi (Irene Curie) [ ey stk R
BL(F. Joliot) 3% R A THc4H %,

LT PR b TR M ATl , 3 T W A T A AB Bt
5T 6 A R HE A, LA B TO A B TR R L=,

1935 = =@ ABEAE(Dempster) 8 BB "=,

FER AR (O. Hahn) SUGRHHE (F. Strass- '
mann) S4E B REE R, T R H- Ui, ST T4,
MAGRBIE,

JE R A A B O 26 B B, 4 A AP 0 B A
SRR, MR B AR T 3, A U BRI R P,

H A AT 15 o SRR LT~ 9 6 68 7 8 B, il
WEBAT A TAAE, I TR B A TN B NE TR
[ agHr -, ﬂii% Meson,

1936 W HIH AR T AR AR T AR, AR
o B B — BB, BN T 2 A A%, B SR
AT X2 IR, Ko AT IR

- BB (Tuve) B R IR 007 MESRE M,
SR = E A TR R RS, AR N, kit
BT,

LB A2 (R. G, Herb) & e & Fi -1 k4 i iR
BT, T S0 AR L T R — 3k, FETERE, K
T W 5T, WA K

ol A AN BERG % (Neddermayer) BIFFFZE 5+ il SR
WA FAFER TR, B TR BA 7, BT
HE,
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1938 BRI (Botho) AISTERAIIGIRBTASRRE KR
f ph G, MLSEDE S o e LA, R 72 i

A, BT — 10 Ak, A FBCH SRR IR, R BREBIEA

S (3 5 Y ., 3 4T P BT RE AR e Y, 40T ) ek
EBAEMR R FREBRE 2R, BRI AT

/R, Tt A R,
e BB, KRB R S, I LRALR
P S8R GBI

| \/ 1939 o 18 S I b I et TEAR IR BRUHRIT IE e B I, Sk 52
s T T LA G LR, B T fity B [ N R o
et (Meitner) FRHERT 52 2 00 A, DS THIRE, i
AP a R Y, ERWET,

A0 L 55— AR (O. Frisch) 231 ﬂ‘ﬁh
ﬁﬂﬁﬁﬂﬁﬁj—?, W TEA AT RE I, IR M

%ﬁ&ﬁm?ﬁu{iix@%‘h&‘ﬂk

P AR ALt 2 758 (John A. Wheeler)

WU BB AT R — =T,

MEAFGIT 2 SLAZ B 58

2 B iy o A ER, MM E A S, R
5% 5 L4 B T L & T A A A A il R 2 B A
A SR ne R OE 2K :

A B B BRSBTS, S A%AR (1. Wigner), &
#h(E. Teller), fHhifE (L. Szilard) £, R Figeaia
A AR A,

Ei[w;m rdH 5 15 A 28 S R 8 T, PR B RR
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04 T G P, M A S R e A Tl L Y B RO
KBRS A R RS L Z B,

At (L. J. Briggs) =/, : '
T A G BLUE AP EE RO AR BRI 22 B 20 3 B 5 T B h

Wi%e.
BB RFE (Schumann ) F5 5 R] e 3 VbR R AR I
FHEDIZEM,

1940 =2 [MGhELEN 25 B G il AR 28 5T 8, 40 R B0 1

ML EAE T e A S ST

S A5 (B. McMillan) 87 35 353 2 (P, H.
Abelson ) # 5 46 %85 (Neptunium ) 8145 ( Plutonium) ;
GEZIF R =, g2 BB E LN, B HE
ABARICHIBEE, BT E,

FBI A FHTE (Nier) FIUREMBRELHM—=F,
AE BUAEE (Dunning) 45 1 76 T1 ok 19 % % W % 69 FR,

BB SRR A B R, A E AR
FEpEGhX R RERY PTRE,

WRUH a2y B BRAE 2 8 0 L T SRR R
A AR A e Bl ghhn 28 rh Bl =R IR,

PRI TR RN 2T,

SEBAR TR R, B, B, IREH
(Peiuls) &, B 78 J 768 1 B 09 7T GEPE,

5 83 ) (Halban) B4 =] 3 (Kowarski) 57 4 J7a
VR T T2 B0 6N ) DL BT, A 2 FHAK— N 2N T, FEIE B
GEsil S5 ME ST KR At 1R :

REROLE MW e Z R E, THRMSEmERe,

f
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5 B iy P T A B B A X BT LU R B
kT B EAE RE Ao o RE R B @BF%&:M&H}::EE
A SRUE D T,
HERE AR — L = /R B B E BH s A A4
WEERIM = F, o
1041 SR (Simon) ZEHOHR IR SN
| &mﬁmm::ﬁ
| I 2 B B Y PR = T Sl B
M 73 M A I X R i — = T B T RE AR, T U
S EIE A
2 W AE SR 8 S B HE, $2 P e,
FBR L HE A B AR B A¥F (G. Breit) flin{ER
FHEREIRI IR
FB PR BT AR — = T ARG X,
25 [ [ ST A B LA AR 2 B, BT SR SR TR A
oA I SRR

F B hZE e HB A AR BB (G. W. Beams) Bk

| FRBE DRI = =T
| JEFHLARE 5B 8@ (Directorate of Tube Alloys),
| P SRR B T Y P R A S — TR 4R B, T
FER — KRB FEo
2 T BB SR R A T T L1 R, S
IR ILST 4 (Oliphant) 3 320, %@&Li}ﬁ o ALK
[ (Pegram) 3} R3¢, ‘
S G ﬁﬁ$ﬁﬁﬁﬁmko
S R 7 2 £ A IR A R T W, AR Sk
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E F % R E T &

VS A1, ST VR T . 9 206 Y AR

BT,

KRR T (Wallace) , PR AR #8117 2
(Stimson), UL & ST BL R & $ 41 &F (Bush) 223%, 7E1%
BT % ZE B & A 55 e S P B, Bl A TR B A, s PR
W32 HF, MR,

1949 “@”%hﬁ@&ﬁlﬁﬂ%@ﬁ&%@Aﬁﬂ%

KRR it &

R W I RGBS IR T, G356
I R SR 6 T2, 4 BBGEY HR IR, WL K Tk B MR 25,

3 HH RSB 28 &, by R AT BB, T 558 (Mentzel )
£TE,

E%@&ﬁ%??%ﬁﬁkﬁk&ﬁﬁﬁ%ﬁﬁﬁ
5T SR M B AT T i 7T i,

FE AW (A. C. Wahl) g REE==1, _

FNSL 5 (Snell), 213558 ( Nedzel ) SfHHAZE
(Tbser) %% % v -, HETFAES P TSR BA R Eao s
HAAME,

1R LR B BRI B SR AR 5 LR T,
BRI H2oMES (Calutron ), #I AT 30 ( EDSERE
B ) I = 1,

FBBFHRGES L, i 4, A EZEh i, ERR
LS A" (Mauhattan District) , 3 P4E 25 J& 1 bea
FR AR,

FEFSIHRBORZE B, 15T A,
A FFEE =, 1 i A 8 361 (Groves) i SEALHUAT RS, %
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B, TR IS

52 07 0 % AS KL M 7, D 2 58 5 7 e

RRE, ROARRARE,

SRR ] e HURE IR SCHR S B S 2

5 R A — A B S T TR % G B, 32 8 ke Bt e
e, 8 MR R, B (W. H. Zinn), +=HAHBH
WEE A,

S 0 R R, FEAN G o3 ST A HEAS, 2
W 5 T P, 46 T RS SRS F e 38 TR AR S
ERBNFTUBEZ

1943 AR STHYERE BTSSRV . SR M

9 T T G B A A 1 Pl ) M TR 2
o -2 220K B SLHFTE B 928 4475 (O. T. Mackendie)
EIERWBEN, tallrkﬁmﬂuf%'jc@im%i’%%;w%ﬁ
(Steacie) ,

5 0 7 2 T 5 R L R 5 - i B 2 B A

FEBAERHZ (E. E. Charlton) #%+4: (D. W.
Korst) 2 4%, ALHE4EE A 1 (Max Steenbeck ) it J3,
BUIEIT AR AR S, BT L Ak A X SR, BB e,
D GRARE ; S A S TRETT LA B 20 5 S A SR B R0
ey TR, TS 9 A0 LR Y L T A9 B

VIR TR 7K T WA S8 B R T 8 58 36k
B,

BB NG 2 I\ BB R T,

WAL, AL SR B R .

BN = MAERLAL % fri% (Quebec Conference) i
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BT % &R T om

FHROE, =B U1 A VETFFE T Mt R, MR A
%%a@&i@%i%%&ﬁﬂiﬂimdﬂrhﬂa
LfE,

BB AR T TR S P RS (DL 7 X g B Y,
TP 2 IR Ay i,

RS — R R AL (Gerlach ) G5 £
SHFZE &, T2 A\ 7 kAR R, AR fe B,

25 15 VR A 7 M e ) — T A AL 2 8 [ 3 K, iﬁf!ﬁ
KB E G,

S 5 0 PR R P 3 W b A R ST K T i, AR BE 2 R
KA T B E AT e A 5T, ENR B gE

R MU TR b2 G R TE S MR e A

1944 RN R R ST AU BN kP Gh R,

ST A S 7 T s o 75 A ) T B R
BFIEL, FEIM 45 VR ACHE I i 1 T A 0 4 B S —
EHA, 2 3T T S 81 B G55 G, 5 BT 11 e T4 e
Bk ilz—,

R P T R P s B IRAR 5 A I, AT
T Bk, oy A9 V2 I AT, :

1945 T\ MEVE 8 S S\ 25 MR A B IR L B W )

AEABE
TR AR I EF?-@:‘!}\E?'I’ O i A i

" =, (AR NS AYBER. TEOK TR ST 3B N,

SR ST R R, SR S0 T,
BT ) A,
%*%Eﬁfxﬁjﬂﬂﬁ h 1'551 ;IA’BH } ~H ;ﬁ:}.@ﬁ






A B OB fr B OB OEH MR

B

X @ oM OB Ml W OB o4z omom @
R | SRR . 5 gm. |1 mCEE)
1585 ke. =453.6 %
RJE | R it X5 m. 1% =3.280 2R
i s in. % em. 1 255) =2.540
HEH; mi. 45 km. 1 35 =1.609 14
B | FHIET; in2, =k cm.2 1in.2=6.452 cm.?
PRk | a3k ind. X cc., em.3 | 1in.83=16.30 cc.
W | HEKE, °F WK EE, °C 1°0=1.8F°
A | #(5); pd. A 1 #(Ch)
=4.48 %1053
(BB | IRag; ft.—pd. 3 [ A HHE . 1 ft. —pd.
HE[E BIE AL 5 btu. 355 cal. =1.356 X 107 H4%
1 btu.=778.0ft. —pd.| leal.=4.186%107 H4% | 1 btu.=252.0 cal.
55 517105 hp. hr. FIH /R kw. hr. 1kw. hr.
1 hp.hr.=1.980x106| 1 kw, hr. =1.341 hp. hr.
ft. —pd. =8.600¢105¢cal. :
= 2545 btu. =3.600 1013 H.4%
1btu.=6.51x101% | Jk8F{k4E; Mev.
Mev. B R ev.
1 Mev.=1.00% 10%ev.
1 kw. hr.=2.25x1019
Mev.
1cal.=2.62x1013Mev.
& | B hp. x
(@h7)| 1 hp.=Eb0 BReE/Fp | FH; kw.
=3300004E/ 4| 1 K=107 HHE/%

1 fFHK =1010 His/%
=1.241 hp.
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