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Quantities and units—Atomic and nuclear physics
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:9-1~9-4.2
i 5 A o5 & X % vE
9-1 JF4 Z R R A H W R B R T
proton number , HOoRrh ) — R
JR TP E W E
atomic number HAEME zZ HAR
A HZ B A R 2
9-2 H AL N JRF R R4 H HAEMIF N HAIF
neutron number Z AH A R Rl ) A7
%o
N —Z A i 5
%
9-3 %5 A Rz E A=Z+N
nucleon HAMF A EAH
number , Z A R FR 0 R &
JE AL &
mass number
9-4.1 | [ FE X M]R Mas HRE SR A T BEES i L XFA H,
¥ i m(X), m(H)=
mass of atom(of | m(Z,A4) (1. 673 534 0+
a nuclide X), 0. 000 001 0) X
MR E 107 kg =
nuclidic mass (1. 007 825 048+
0. 000 000 012) u
9-4.2 | HYiEEE My A 2C R AL TR m,= (1. 660 540 2+

unified atomic

mass constant

TR 1/12

0. 000 001 0) X
107 kg=1u

%mwwwﬁ%ﬁ
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BT .9-1.a~9-4. b
AL 44 R 5 SE X e DI HOR £ 1
— 1 Z 55
one
9.2.a | — 1 Zg 5
one
9.3.a | — 1 ZW5E
one
9-4.a | T3¢ kg
kilogram
9-4.b | JF TR AT u — A R LA A 1 u=(1. 660 540 2+
unified atomic T — A TR &K 2C | 0. 000 001 0) X10~% kg
mass unit WP R IR 1
1/12
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H.9-5. 1~9-9
i 5 A 5 & X % vE
9-5.1 | [ s e me=1(9. 109 389 7+
(rest) mass of 0. 000 005 4) X10 ¥ kg=
electron (5. 485 799 03+
0. 000 000 13) X107 *u
9-5.2 | irLE e my m,=(1. 672 623 1+
(rest) mass of 0. 000 001 0) X10 ¥ kg=
proton (1. 007 276 470+
0. 000 000 012) u
9-5.3 | th [ - mo=(1. 674 928 6+
(rest) mass of 0. 000 001 0) X10 ¥ kg=
neutron (1. 008 664 904+
0. 000 000 014) u
9-6 JG HiL gy e — AN IR AT — AT A E T —e
elementary e=(1.602 177 33+
charge 0. 000 000 49) X107 C
9-7 B k HAMERH =T k=(6. 626 075 5+
Planck constant 0. 000 004 0) X107*J«5s
h=h/2n=
(1. 054 572 66+
0. 000 000 63) X1073¢J « 5
9-8 R AR ap ao=4mneh?/m.e? a;=10.529 177 2494+
Bohr radius 0. 000 000 024) X10™%m
9-9 H AT R _ e’ R..=(1.097 373 153 44
Rydberg Bneqaohe 0. 000 000 001 3) X107 m™
constant XA 'H,
RH:Rm/(1+me/mp)
H Reo * ke FRON BL{EAR
(Rydberg) g (Ry )
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A7 9-5.a~9-9.a

VO %57

&
Sz

gos| w4 | B

9-5.a | T kg

kilogram

9-5.b | JR TR AL u 1 u=(1.660 540 2+
unified atomic 0. 000 001 0) X10 " kg

mass unit

9-6.a | FE[ ] C

coulomb

9-7.a | FE[H W Jes
joule second

9-8.a ﬂﬁ m ﬁ(A)’
metre 1 A=10"m
10 A=1nm

9-9.a S m~!
reciprocal
metre,

P J5 K
metre to the

power minus one
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H#,:9-10~9-14. 1

VN

mog | =AW i E X % I

9-10 W L RE ] E, En=e/4nega9o=2R.. * ke M B (Hartree) fig
Hartree energy i

E,=(4.359 748 2+
0. 000 002 6) X107'8J

9-11. 1 | i f )it 7441 “ Wl B KIS R O At | RRE T S AR R R
T 77 18 53 R A fiy B B
magnetic
moment of
particle or
nucleus

9-11.2 | /R T UB us=¢ckh /2m. us=(9. 274 015 4+
Bohr magneton 0. 000 003 1) X

1072 A + m?

9-11. 3 | EHi T N ux =¢eh /2m,= (m./m,) us un=1(5. 050 786 6+
nuclear 0. 000 001 7) X
magneton 1077 A e m?

9-12 il Jé 72 K, (e g Y y=u/Jh T BT 2R 2
A AD) AT k7B TR B | pe=C(2.675 221 284
gyromagnetic A 0. 000 000 81) X
coefficient , 103 A em?/J es
(gyromagnetic
ratio)

9-13.1 | i FEUL T g g o= FEEEMAR A ¢
G5B e o 111 (Lande ) DA %t
g-factor of atom
or electron

9-13.2 | JiFHEM T g gt
g K%L Tun
g-factor of
nucleus or
nuclear patticle

9-14. 1 | Ji -y k3] i i oL =28 oL s o PR A LB K
atomic 2m. il
precession
angular
frequency
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W7 :9-10. a~9-14. 2

VO %57

&
ez

R A (=)

9-10.a | [ H] J

joule

9-11.a | [ ¥k A o m?
ampere square

metre

9-12.a | L[ ETTKE A »m2/J *s) 1A m?/(Jes)=1A s/kg=
FELH IR 1T tes™!

ampetre squate
metre per joule

second

9.13.a | — 1 Zy5| 5

one

|2

9-14.a | £EFb st 2
reciprocal
second ,
kIR
second to the
power minus one
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H#.9-14. 2~9-19

o5 &I 4 R o5 JE X % 3E
9-14. 2 | k) oA on on=yB nw=oL/2n,m=
nuclear Foth Bk 1 a2 on/2m
precession TE R A B IR A
angular frequency
9-15 ] i # A% @ o—25 ve=aw/2n FK A [A] JiE
cyclotron m ES
angular ALtk T 3R H S B b G
frequenc NG
dueney 3
916 | RIUHEA Q 0= 1z x
nuclear €
quadrupole p(zsy,2) de dy dz
moment A pCasy,2) WL HIEM 2 73
T W K E I % ) AT R e
h G HLp
9-17 (& X R U G A E S,
nuclear radius WA T e 1)
B HAT 23 A1 P45 7
W oy A 242 50D 1% )
TEHTEEEAE, e
ArE R IR R
R=r¢A'?
K ro MR 1 XA
()11 7 5 K ST L R
ro=(1l. 1~1.5) X
107®m
9-18 HMiEmERE T lisL W L ARRLT i, L
orbital angular REEN RN
momentum
quantum number
9-19 H i 1 3 i 54 598 WH s Fahi 1o 1,8

spin angular
momentum

quantum number

TREAN RGN
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A7 9-14.6~9-19. a

8/ S O A o E X o 5 RO 25 1
9-14.v | YNERF rad/s
radian per
second
9-15.a | #F1P s™! ZW5E
reciprocal
second ,
PR I5
second to the
powetr minus one
9-15.b | YNERFD rad/s
radian per second
9-16.a | 7K m?
metre squared
9-17.a | %X m 7 9-17 % H tm £ IR,
metre 1fm=10"%m
9-18.a2 | — 1 Z5E
one
9-19.a | — 1 ZW5lE
one
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7 :9-20~9-27

Tii il o5 E X E O

9-20 SR E T Jisd W g FRRLT 0 1),
total angular RN REN
momentum
quantum number

9-21 % B e B 1 4L I W T KR
nuclear spin
quantum number

9-22 A ¢ w ek T E R P
nuclear parity FTRRLA TR

9-23 | Mk L E T F F=J-+I
% Xh g BB 1R85,
hyperfine I 1% A
structure
quantum number

9-24 FERTH n
principal
quantum
number

9-25 (V=i mi s M WH m FERLT 1 1,
magnetic M FRHEA ZE), IR
quantum number Fr LyS,J 25 W48 A M

55 R 4

9-26 | KGN 4h ) AL a a=e?/4neohc a=(7.297 353 08+
fine-structure 0. 000 000 33) X 1073
constant L —137.036 989 5

=+0. 000 006 1

9-27 [0 JH 7242 Te re==e?/4neqm.c? re=1{(2. 817 940 92+

(classical) 0. 000 000 38) X10™%¥ m

electron radius

10
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BT . 9-20. a~9-27. a
5 L VA o5 SE X e DI HOR £ 1
9-20.a | — 1 Z 55
one
9-2l.a | — 1 Zg 5
one
9-22.a | — 1 Z 55
one
9-23.a | — 1 Z 55
one
9-24.a | — 1 Z5 5
one
9-25.a | — 1 Z5 5
one
9-26.a | — 1 Z51 5
one
9-27.a | X m
metre
11
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H:9-28~09-31
m 5| =1 4 W 5 TE X % vE
9-28 JRRE 7 i K e Ie=2nh /mc=Fk /mc S T
Compton P om R TR ER IR Ac,p=C(1.321 410 024
wavelength 0. 000 000 12) X107 % m
XFHT,
den=1_(1.319 591 10+
0. 000 000 12) X10™%¥ m
9-29.1 | JiEitH A A=my—Am,

mass €xcess

9-29.2 | JRE 50 B B=Zm(H)+Nm,—m,

mass defect

9-30 AN E R Es Ey=[Zm (H)+Nm,—m, |c’ W T IR
nuclear binding gite
energy

9-31 bb 4k 4 it e e=E3/A R R LA 71 ]
specific binding S BoEr gl
energy

12
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AT 9-28.a~9-31. b

A R EX DR 64
9-28.a | X m
metre
9-29.a | T kg
kilogram
9-29.b | Jolf s LAY u 1 u=(1.660 540 2+
unified atomic 0. 000 001 0) X10~*" kg
mass unit = 9-29 il F H AL u B Y
(1) 51 = BE TR KR
9-30.a | £E[H] J
joule
9-30.b | HLFfR eV 1ev=(1.602 177 33+
electronvolt 0. 000 000 49) X107 **J
i 9-30 Jl H W IRER
9-3l.a | fE[H] J
joule
9-31.b | LFfR eV 1leV=(1.602 177 33+
electronvolt 0. 000 000 49) X107'*J

931 H i RER R

13
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.:9-32~9-35

m 5| =1 4 W ¥ TE X % i

9-32 T B e Sh 8.(Z,A)=[m(Z,A—1)+ BN T I
neutron ma—m (Z,A) ] ZEARE
separation Sy WFE N &5 —
energy e A RE

9-33 JF 5 B e S, 8, (Z,A)=[m(Z—1,A—D+ | ZI& TR FHHETH
proton m(H)—m(Z,A4) ] gite
separation S, WM NG — A
energy T4 et

934 | TRAr : BT R AT — S T
mean life 1% 38 V- 3 A FED I T B T8
T LI F b B SCH ff
- ) 002
935 | fEIEIE r _h
[ I'= -

level width

14
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AT 9-32.2a~9-35.b

L B N VA o5 SE X e DI HOR £ 1
9-32.a | fE[H] J
joule
9-32.b | LAk eV 1eV=(1.602 177 33+
electronvolt . 000 000 49) X107 *J
B 9-32 % A TIRE R
9-33.a | [ H] J
joule
9-33.b | LR eV 1ev=(1.602 177 334
electronvolt . 000 000 49) X107 73
i 9-33 JlH W IRER
9-34.a | B s
second
9-34.b | 4 min 1 min=60s
minute
9-34.c | [/M]mf h 1h=3600s
hour
9-34.4 | H,(R) d 1d=86 400 s
day
WAl AR5 a)
9-3b.a | £E[ H] J
joule
9-35.b | WL FAR eV 1ev=(1.602 177 334
electronvolt . 000 000 49) X107 73
i 9-35 1l H T IRER

15
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H#:9-36~9-39

mo5 | B4 K o5 JE X % i
9-36 [ 4 19t i A TE45 € N Z 5 b TF5 2 BE S 10
activity — 8 B JBUR R R A de I ]
KA B R AZ AT E) B AR B A
d¢
9-37 JER G R a FE it B JEC PR V5 FEBR U
massic activity, 1) o o B
Ll 3
specific activity
9-38 AR A FEERSMBHMERREL | =1/
decay constant I 1) N A2 B R BRIE IR R
Pl dt
9-39 |l Ty, B RSSO L Z 08 | T1e=(n 2) /4=
half-life HEWB—rd N HEE | vn 2

16
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BAAT £ 9-36.a~9-39.d

VO %57

&
Sz

gos| w4 | B

9-36.a | Moj[#h/R] Bq 1Bgq=1s"" fE B (CD,
becquerel 1 Ci=3.7X10" Bq (HER{E)

9-37.a | WW[¥/RI&T | Ba/ks
i
becquerel per

kilogram

9-38.a | fjfb s™!
reciprocal
second ,
kIR
second to the

power minus one

9-39.a | B s

second

9-39.b | & min 1 min=60s

minute

9-39.c | /NIt h 1h=3600s

hour

9-39.d | H,CR) d 1d=86 400s
day

WA G 2)

17
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& 9-40~9-43
m 5| =1 4 W 5 TE X % vE
9-40 o AR Qu o 38R I B P JRCH 1 R i B
alpha JLLRF o b F ISR S T %
disintegtation MaEZ A
energy
9-41 B KAE Eg B AE I B K RE = BT LET B AR

maximum beta

particle energy

9-42 B AT Qe B I AR i F5 F s () e =, B Qe A I 3& LK BE%
beta FORPBR A PHUTS % | RTF S PR FRRS
disintegration 1z ez fem 7
enetgy

9-43 P A e DR 4 a FZAE 25 38 BT R N e fe v b R N S S =
internal TR S RS v G PR | KoL, o (1355 R
conversion 54 BRINN ag san oo
factor ax /or, B K X6 L )

WL

18
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AT . 9-40. a~9-43. a
Tt LR VA A 5 E X 0 55 DRI BRI 45 v
9-40.a | £:[H] J
joule
9-40.b | AR eV 1ev=(1.602 177 33+
electronvolt 0. 000 000 49) X101 J
7 9-40 1 - IRER
9-41.a | £E[ H] J
joule
9-41.b | LR eV 1ev=(l.602 177 33+
electronvolt 0. 000 000 49) X102 7
i 9-41 18 AR R R
9-42.a | [ H]
joule
9-42.0 | LR eV 1ev=(1.602 177 33+
electronvolt 000 000 49) X101 J
i 9-42 W IR R
9-43.a | — 1 Z 55
one

19
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M X A
LETRNEMRIFS
G
JE TP AL % i (=) JEF A % i =)

1 4. hydrogen H 26 2k iron,ferrum Fe
2 % helium He 27 %l cobalt Co

28 L nickel Ni
3 # lithium Li 29 4  copper, (cuprum) Cu
4 4 beryllium Be 30 BE  zinc Zn
5 i  boron B 31 %  gallium Ga
6 fix carbon C 32 % germanium Ge
7 A, nitrogen N 33 il arsenic As
8 44, oxygen (0] 34 fifi  selenium Se
9 % fluorine F 35 ¥ bromine Br
10 7. neon Ne 36 5. krypton Kr
11 #  sodium, (natrium) Na 37 n  rubidium Rb
12 % magnesium Mg 38 8 strontium Sr
13 1 aluminium Al 39 £, yttrium Y
14 if silicon Si 40 # zirconjum Zr
15 fif phosphorus P 41 & niobium Nb
16 i sulfur S 42 4H  molybdenum Mo
17 £ chlorine Cl 43 44 technetium Tc
18 . argon Ar 44 %] ruthenium Ru

45 % rhodium Rh
19 1 potassium, (kalium) K 46 i palladium Pd
20 45 calcium Ca 47 iR silver, (argentum) Ag
21 1 scandium Sc 48 % cadmium Cd
22 £k titanium Ti 49 4 indium In
23 i vanadium v 50 % tin,stannum Sn
24 %% chromium Cr 51 %f antimony , (stibium) Sb
25 %% manganese Mn 52 T tellurium Te

1) 5| H:IUPAC,Physical Chemistry Division :Quantities ,Units and Symbols in Physical Chemistry(1988), #55
B 42 B4R A B
20
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JE T P4 % PR T JRT P4 % i /o
53 il jodine I 81 £¢  thallium T1
54 il xenon Xe 82 i lead , (plumbum) Pb

83 % bismuth Bi
55 it caesium Cs 84 £ polonium Po
56 1 barium Ba 85 i astatine At
57 %% lanthanum La 86 % radon Rn
58 4l cerium Ce
59 f%  praseodymium Pr 87 francium Fr
60 % neodymium Nd 88 5 radium Ra
61 i promethium Pm 89 i  actinjum Ac
62 ,  samarium Sm 90 % thorium Th
63 4 europium Eu 91 #  protactinium Pa
64 4, gadolinium Gb 92 Al uranium U
65 i terbium Tb 93 £  neptunium Np
66 % dysprosium Dy 94 plutonium Pu
67 £k holmium Ho 95 Y4 americium Am
68 ] erbium Er 96 i curium Cm

97 &% berkelium Bk
69 4% thulium Tm 98 41 californium Cf
70 f&  ytterbium Yb 99 % einsteinium Es
71 H4 lutetium Lu 100 Ht  fermium Fm
72 %y hafnium Hf 101 #] mendelevium Md
73 41 tantalum Ta 102 % nobelium No
74 %  tungsten, (wolfram) w 103 % lawrencium Lr
75 %  rhenium Re 104 unnilquadium Ung
76 i  osmium Os 105 unnilpentium Unp
77 #  iridium Ir 106 unnilhexium Unh
78 i1 platinum Pt 107 unnilseptium Uns
79 4> gold, (aurum) Au 108 unniloctium Uno
80 7k mercury, (hydrargyrum) Hg 109 unnilennium Une

21
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22

M x B
UETEMZENFS
€D

W2 IO AT 5 N B B GER S fERF 5 Ja AN B B 25 (R -7 85 RR IR 1E H AR RUBR AR
i+
H He C Ca
VLR s RO ) N AN A e N A= S I T =8 S G DA
M I B O EHO BRI Ebsdr &, 40
14N
IR R IR HERIR A N AR AL E 1
MN2
JEF R A PO nTAE 2 T bRy B R H 49
64Gd
BB, BB ST BRI E TR,
i+
BT Na®t, PO}~ @i (PO)*"
Bk s: He*, NO*
*Zﬁji%?: HOAg* ’HOAgm
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M x C
KA ZRREN RS
(ZE11

(4n+2)- 7 (il )

4n- RZ (B R)

(dn+3)-F (BT 22D

% ZRS | BEMNS % 24 ¥ SHRE s RS | BERY
i1 U I 28 it Th 22Th okl AcU )
i Xy U X, B4Th BiEk 1 MsTh; 28Ra Bl Y Uy BITh
i Z,4 X, | U Z,U X, | 2Pa Bt 2 MsTh, LING B Pa Blpy
fh 1 U I By 4L RdTh 28Th i Ac LN
5 Io BOTp £ X Th X 24Ra SR RdAc 2ITh
i Ra 25Ra LR Th 2'Rn #K AcK *BFr
& Rn 22Rn & A Th A 215pg W x AcX 2°Ra
i A Ra A 218pg 4 B Th B 212g; WIS An 29Rn
i B RaB 24pp & C Th C 22R{ Bl A Ac A #5po
B C Ra C 2B el Th C’ 2H2pg Bl A Ac B Hlpyp
! Ra C’ 24pg & cr Th C” 2087 #ic Ac C 211Bj
i C Ra C" 20 4 D Th D 208pp 1 c! Ac C’ Npg
%D Ra D 20pp i1 cr Ac C" 2]
5 E RaE 20B4 ¥ D AcD 27py
i FCEM) RaF %0pg
i G Ra G 26pp
B4 n 5t A -
A H HE Fh 4 [ R B AR A FR 2 B 2R ORI
AR 4 R R AE A BRZR A BB N Ay & s 1T

AP T BTN R




