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Quantities and units—Atomic and nuclear physics
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B:9-1~5-4.2
W 5| RwAEK | & B B X & ®
9-1 BT Z JEFERE R FEE BEERRAMERT
proton number, BRI bhFEH—EET
FTRr# FEFE,
atomic number EHHRA ZEARHE
AEMEERFAIRLE
5-2 P N RTETHI+FTFHHE BEHHE N EAE
neutron number ZEHEBMEEFRNEPTF
%,
N—Z AP FiLH
74
9-3 BT A RFEFREFHE A=Z+N
nucleon HAMMA A HFR
number, ZEHMBERRAIEARRT
HER¥ %y
mass number
9-4.1 {[BEE X WIE m,s FHRTFLTFEENHLFER | »F4LH,
THE m{(X), m('H)=
mass of atom{of | m(Z,A4) (1. 673 534 0%
a nuclide X, 0. 000 001 0) X
BEERE 107% kg=
nuclidic mass (1. 007 825 048+
0. 000 000 012) u
9-4.2 | RTHETE m, —A PC R FAFREER | m=(1. 660 540 2+
unified atomic BEEY 1/12 0. 000 001 0) X

mass constant

107¥ kg=1u
%%%ﬁﬁﬁ%ﬁ
®
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Hfir.9-1.a~09-4.b
B EE &

BH5E

oW o5 B

#

5-1.a
one

e Uk I

9.2.a
one

B
&
du

i

9.3.a"

one

kg

9-4.a

T3

kilogram

PR

5-4. b
unified atomic

mass unit

—PRFRERMS
F—A 4 FEAER™C { 0.000 001 0) X107 ke
FHRTHERERN

1/12

1u=(1.660 540 2+
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#,9-5.1~9-9

mo5| &M &K 5 JE X &

9-5.1 | BF[#]IRE m. m.= (9. 109 389 7+
(rest) mass of 0. 000 005 4) X 10 ¥ kg=
electron (5.485 799 03+

0. 000 000 13) X107 %u

9-5.2 | mF(RITE m, m,=(1.672 623 1+
(rest) mass of 0. 000 001 03 X 107% kg==
proton (1. 007 276 470+

0. 000 000 012) u

9-5.3 | HP[EIFEE Ma ma=(1.674 928 6+
(rest) mass of 0. 000 001 0) X 10" ¥ kg=
neutron (1. 008 664 904+

0. 000 000 014) u

9-6 JC LT e — AR F # AT — P THHEFTET —.
elementary e=(1.602 177 33+
charge 0. 000 000 492X 107 C

9-7 LR S h EAMIENETF h=(6.626 075 5+
Planck constant 0. 000 004 0) X 1073 ] » 5

h:h/z';[:
(1.054 572 66+
0. 000 000 63) X107 *J e s

9-8 RS ag ao=4dme, h/ m.e? a,=(0.529 177 249+
Bohr radius 0. 000 000 024X 10 m

9-9 HEAEE R.. R.— el R..=(1.097 373 153 4t
Rydberg T Breache 0, 000 000 001 3)X 10" m™!
constant X‘Tﬂ:‘ﬁ 'H,

Ry=R../(1+m./m,)
B R. - he 0 B
(Rydberg) ik &8 (Rv)
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BAfF.9-5.a~9-9.a

metre to the

power minus one

W5 BAARK # 5 X BREE¥RMETE
9-5.a T, kg
kilogram
9-5.b JE R AL u 1 u=(1. 660 540 2+
unified atomic 0. 000 001 0) X 10 ¥ kg
mass unit
9-6.a FEL45] C
coulomb
9-7.a | BIEIR Jes
joule second
9-8.a | % m (A,
metre 1 A=10""m
10 A=1nm
9-%9.a | FK m™!
reciprocal
metre,
H—WH K
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7,9-10~9-14.1

5| BEM AR T 5 £ X % i

9-10 R R E, Ev=ée*/Ane,a,=2R . = ke m #: H (Hartree) fi
Hartree energy 7

E,=(4.859 748 2+t
0. 000 002 6) X 1071 ]

9-11.1 | RFHFETFEY J BETHBRANBERRER | HEEKEEEARE
R e 4R BEE B fa) R
magnetic
moment of
particle or
nucleus

9-11. 2 | BIARWET B pn=eh/2m, pr—{(9. 274 015 4%
Bohr magneton 0. 000 003 1) X

107 A »m?

9-11.3 | BT £n fen =eh/2m,= (mo/m,) pes pn=1(5. 050 786 6+
nuclear 0. 000 001 7) X
magneton 107 A » m?

9-12 | BABEREL. (BERE Y Y=gt/ Jh TR A S
A AP J ARFREFHENMAZ | 7.=(2.675 221 28+
gyromagnetic BEETFH 0. 000 000 812X
coefficient, 108A «m?/(J+s)
(gyromagnetic'
ratio)

9-13.1 | KFHBTFM g g - XERBHEA g H
ik Tt 5% 94 (Lande) BT 3
g-factor of atom
or electron

9-13.2 | RTERETHY L _

£=7
g HH P
g-factor of
nucleus or
nuclear particle

9-14.1 | RF#ahmmE @, o =B w oy B P B IR
atomic am. el
precession
angular

frequency
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HfF.9-10.a~9-14. 2

w5

B {7 & K

BRERN&E

9-10.a

ElE]

joule

9-11.a

sl o S
ampere square

metre

9-12.a

B[ FIrkE
LB I8
ampere square
metre per joule

second

A em?/(J +s}

1A m*/(J+s)=1A »s/kg=
1 T les™!

9.13.a

ane

ZM5lE

9-14.a

T
reciprocal
second,
A—WITB

second to the

power minus one

Z2H5IF
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B.9-14. 2~9-19

o5 B WA K 5 E X # i
9-14. 2 | Bk AR o wy=7B wo=wr /2y =
nuclear A B hHEEE wy/2m
precession PR AL R R AR R
angular frequency
9-15 | BIBEAIHIAE . w=2Lp ve = w./2n Ff Ky BIBE |
cyclotron m BiE
angular XL HR TR MR . B N
frequency AR
9-16 &Iﬂllff&ﬁﬁ Q Q:%I(azz_TZ) x
quadrupole plz:y:2) dz dy dz
coment Kot 0y o) 8 R 2 4
BB RENZHEFTEE,
2 7T B
9-17 | BPR R MR TG 2 Xl
nuclear radius ¥HTH =ZFfE 0
% T 0 AT R AR D 8%
W I A A AR 1D T
ERNE YR, By
AL AR
R=r,A"®
AFr . MRIWELR
Rl SR, REHEEH
ro(1.1~1.5) X
107 m
018 | MUEABRETH | LoL A AT 8L
orbital angular BETESH
momentum
quantum number
9-19 HEANBRTH 558 WY s e T 8,8

spin angular
momentum

quantum number

HETREER
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H{r,.9-14. b~09-19.a

one

i S - AR T 9 B X BEE AT
9-14. b | JLEE AL rad/s
radian per
second
9-15.a | B BHIE
reciprocal
second ,
m—KH#
second to the
power minus one
9-15.b | PLE GEFD rad/s
radian per second
9-16.a | K m?
metre sguared
9-17.a | % m B 9-17 #H Im F5R.
metre 1fm=10""m
9-18.a | — 1 Z2H5IE
one
9-19.a | — 1 ZW 5 E
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B.9-20~9-27

W 5| BEMAK # 5 SE X %

9-20 BANBETH Jiord BE RTINS
total angular HBESEEN
momentum
quantum number

9-21 BEHRERTH I ¥ J HRR
nuclear spin

| quantum number

9-22 BRFH ™ ENTHEPER P
nuclear parity FErEFHFER

9-23 ERALHET F F=J+1I
34 AP I AETHRTHEASE,
hyperfine I BB Bk
structure
quantum number

9-24 | FBTH n
principal
guantum. number

9-25 | EEBETH mis M B om BRTF W,
magnetic MEBEESFREH. T
guantum number ¥ L,S,J Z 04 8

BRI

9-26 R N a a=¢*/4me,he a= (7. 297 353 08+
fine-structure 0: 000 000 33) X107°?
constant %=137. 036 989 5+

0. 000 006 1

9-27 [ 8 8 F2kie e r.=e/Anemct ro={(2.817 940 92+

(classical ) 0. 000 000 38) X} 107" m

electron radius
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B4y .9-20,a~9-27.a

W OB BAAK 2 X LREEHAFE
—— 205
one
— ZH5E
one
9-22.a | — PR
ane
—1 ZR3F
one
9-24,a | — PR
one
9-25.a | — PR
one
9-26.a | — 1 .
one
9-27.a | 3 "
metre
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7 .9-28~9-31
W 5| BEM AWK 5 £ X &/ H
9-28 | WK A Ae=2rh/me=h/me 3t FHRF
Compton AP m ANTFRBRILERE Ac,o=(1. 321 410 02+
wavelength 0.000 000 12)X10 ¥ m
MTHF,
Ac,.=(1. 319 591 10+
0. 000 000 12) X10™"® m
9-29.1 | i # A A=m,— Am,
mass excess
9-25.2 | HES#H B B=Zm{H)+Nm,—m,
mass defect
9-30 BRI GRE Ex Ex=[Zm(‘*H)+Nm,—m,c* BB TRFHEFH
‘| nuclear binding oo pi
energy
9-31 i~y € e=FEs/A BRI EFTETH]
specific binding FRLEE R

energy
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Hfif,9-28,a~9-31.b

M 5| HEAEK # 5 SE X BRERNEE
9-28.a | % m
metre
9-29.a | 7 kg
kilogram
9-29.b | IR T EHN u 1 u=(1.660 540 2+
unified atomic 0. 000 001 0) X 10" ¥ kg
mass unit B o-20 FEHEMN uEHEN
MEBREBETRER
9-30.a | [H] J
joule
9-30.b | BF1K eV 1eV=(1.602 177 331+
electronvalt 0. 000 000 49) X107 ]
B 9-30 E¥ A TFRER
9-31.a | B[ H] ]
joule
9-31.b | TR eV 1eV=(1.602 177 33+
electronvolt 0. 000 000 49) X107 ]

# 931 BB TRER
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. 9-32~9-35
WS BEM A K ¥ S X % be
9-32 | R ERE Sa SAZ, A =[m(Z,A—D+ B IR TPETH
neutron m,—m(Z,A) ] ZEhE.
separation . S. th#AhmE—1
energy hFEEE
9-33 | B¥EEE S, SHAZ, A=[m(Z—1,A-D+ | AWM TETFEFH
proton m(H)—m{(Z,A) ]’ HFEE.
separation S, F R RE—A
energy mr4&dett
9-34 W1 3y T TR AN — 2 B SHE
mean life BRI TR 8, B E
FFEMEE 3 RS H
L e 18]
9-35 | EREE r r—h
level width r
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B, 9-32.a~9-35.b

W 5| By F K F 5 B BB EMAE
9-32.a | fA[H] J
joule
9-32. b | 1k eV 1eV=(1.602 177 33+
electronvolt 0. 000 000 49) X107 ]
Bo-3az BHABTRER
9-33.a | #[H] ]
joule
9-23.b | EHFk eV 1eV=(1.602 177 33+
electronvolt 0. 000 000 49) X 107" |
& o-33 EE A TFRER
9-34.a | # 5
second
9-34.b | 4 min 1 min=60s
minute
9-34.c | [/p18F h 1 h=3600s
hour
9-34.d | H, (D d 1d=86 400 s
day
WA HF (S a)
9-35.a | #[H] J
joule
9-35.b | WPk eV 1eV=(1.602177 33
electronvolt 0. 000 000 49) X 1071 ]

B 9-35 M HEFRER
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#:9-36~9-39
W B| BHMAK 5 £ X % I
9-36 (R 1iE BE A e ER R A TR EREMN
activity —SE B AT E % B AE dr B [E Y
BB & BRI b U
d:
9-37 | HEEE a B Y T S R TR BEBR DA S
massic activity, R RE
Ho 3 B
specific activity
9-38 | AR A BFEREHRFEREE L | =1/~
decay constant R &4k H A KRR
LA de
9-39 W T2 NERSHNEEEZENBEH | T,.=0n2)/A=
half-life AW RN WKEEE |n2
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¥ A7 .9-36.a~9-39.d

w5

B AL 4 PR

"5

BEE A&

9-36.a

I AT aR ]

becquerel

Bq

1Bg=1s"!

RBHECD,
1 Ci==3, 7X 10" Bq (HEFHED

8-37.a

Dol (3R 18T
hoA
becquerel per

kilogram

Bq/kg

9-38.a

B
reciprocal
second,
W
second to the

power minus one

9-39.a

9-39.¢

9-39.4d

3

second

i

minute

i)

hour

H,(K)
day

1 min=60 s

1 h=3600s

1d=86 400 s

WA HE (RS a)




'GB 3102.9—93

#:9-40~9-43
WoE| BB A 5 g X %
9-40 | « BEALAH Q. a ERSERHMHAEER, I
alpha BORF HTHIESTER
disintegration R
energy
9-41 | BRKFEE Ey BHRETE I BRKRER EEMET pEARE

maximum beta

particle energy

9-42 BEARE A7 BEFELBHB LR, Q BT E X A B E
beta BORPRRF - PUTEFR | ETFSTHETHES
disintegration op=ul: e i fERZzE
energy

9-43 ME R E a BEES ERT T RS AR E dFEAEBFREE
internal THEESES Y PR | KL, #8405 H&E
conversion H HERN axra,--
factor ax/a FFAH KA LM

RFHL
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BAfr,9-40.a~09-43. a

W OE| BALH "B F 00X BEFEBMEE
9-40.a | HB[EH] J
joule
5-40.b | BFK eV 1eV=(1.602 177 33+
electronvolt 0. 000 000 49)» 107" ]
B o-40 @HE A TRER
9-41.a | B[ H] J
joule
9-41.b | BFHK | v | 1eV=(1.602 177 33+
electronvolt 0. 000 000 49) X107 ]
941 EE HETFRER
9-42.a | E[E] I
joule
9-42.b | BT V] 1eV=0(1.602 177 33+
electronvolt 0. 000 000 49) X107 ]
B o-12 8% AR RER
9-43.a | — 1 BREE

one
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B R A
LT BIRRIR B
(#hFEMA)

[ ES 4 B #* # 5|| EFF¥ £ # i
1 42 hydrogen H 26 & iron,ferrum Fe
2 % helium He 27 &k cobalt Co

28 4 nickel Ni

3 #  lithium Li 29 % copper,{cuprum) Cu
4 g beryllium Be 30 £  zinc Zn
5 B boron B 31 & gallium Ga
6 B carbon C 32 & germanium Ge
7 #  nitrogen N 33 ¥ arsenic As
8 M, oxygen 0 34 ¥  selenium Se
9 # fluorine F 35 X bromine Br
1¢ 4  neon Ne 36 #  krypton Kr
11 & sodium, (natrium) Na 37 &n  rubidium Rh
12 £ magnesium Mg 38 # strontium Sr
13 #  aluminium Al 39 42 yttrium Y
14 B silicon Si 40 %  zirconium Zr
15 B phosphorus P 41 4 nicbium Nb
16 B sulfur 5 42 4 molybdenum Mo
17 # chlorine Cl 43 #  technetium Te
18 & argon Ar 44 & ruthenium Ru
45 4 rhodium Rh

1% & potassium, (kalium) K 46 g palladium Pd
20 £ calcium Ca 47 #  silver, (argentum) Ag
21 §%  scandium Sc 48 & cadmium Cd
22 £k titanium Ti 49 #  indium In
23 #, vanadium v 50 §8 tin.stannum Sn
24 # chromium Cr 51 &  antimony, (stibium} Sb
25 & manganese Mn 52 ¥ tellurium Te

1) 3] f .TUPAC Physical Chemistry Division :Quantities, Units and Symbols in Physical Chemistry(1988), &5+
B ney B ERAE R VR
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g

g ¢ % ¥ T = RFFEY # # G
53 iodine I 81 £  thallium Tl
54 fi. xenon Xe 82 #  lead, (plurnbum) Pb

83 &} bismuth Bi
55 #  caesium Cs B4 4+  polonium Po
56 41 barium Ba 85 astatine At
57 @ lanthanum La 86 A radon Rn
58 §fi cerium Ce
59 #% prasecdymium Pr 87 & francium Fr
60 & neodymium Nd 88 #® radium Ra
61 i promethium Pm 89 & actinium Ac
62 4 samarium Sm 80 &  thorium Th
63 # europium Eu 97 & protactinium Pa
64 £, gadolinium Gb 92 #li  uranium U
65 & terbium Tb 93 £ neptunium Np
66 # dysprosium Dy 94 & plutonium Pu
67 £ holmium Ho 55 % americium Am
68 4 erbium Er 96 # curium Cm

97 & berkelium Bk
69 é thulium Tm 98 # californium Cf
70 & ytterbium Yb 99 #  einsteinium Es
71 M lutetium Lu 100 %  fermium Fm
72 £  hafnium Hf 101 41 mendelevium Md
73 4 tantalum Ta 102 & nobelium No
74 # tungsten, (wolfram) w 103 & lawrencium Lr
75 # rhenium Re 104 unnilquadium Ung
76 & osmium Os 105 unnilpentium Unp
77 &  iridium Ir 106 unnilhexium Unh
78 #] platinum Pt 107 unnilseptium Uns
79 4 gold, (aurum) Au 108 unniloctium Uno
80 # mercury, (hydrargyrum) Heg 109 ‘unnilennium Une
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(4n+2)-F (EhF)

M & C

R BN RERN B RS

(B%EMH)

4n- (4 5)

(dn+3)- R FR)

% E#H/E | HERS % W EHS |HEFT & EHYS | BERNS
ah 1 U1 28] £ Th 22T} i AcU (g
& X, UX, BTh Fet 1 MsTh, | **Ra &y Uy WTh

Mz X, | UZUX, |*Pa Fidh 2 MsTh; A &® Pa HIpy
By 1 U B 2y Sk RdTh = Th & Ac BT Ae
>4 To 20T} £ X Th X Ry g RdAc ®1Th
m Ra 26Ra it Tn %R WK AcK 2y
-} Rn ®Rn A Th A 1Epg X AcX iR,
A Ra A a8pg # B Th B 22p, PE An 2Rp
# B Ra B 2ipp g c Th C uzp; A Ac A Mpg
#C Ra C 2R & ¢ Th C' Hpg, W13 Ac B P}
®C Ra C' tlipg # c” Th C* 28] ®C AcC HIR;
" C” Ra C" o) # D Th D 2aph, #C AcC’ mp,
%D Ra D 1ep N ol Ac C" w1 T
& E RaE 2oy #|D Ac D wrpy,
£ Figh Ra F mpg
ZG Ra G WP
Bt ot BA -

AtriE 2 EEMAMIELBEARBRARELIFEN,
A 2E RN ARABR BT ER S AFEE.

AELEEEASRE.




