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Quantities and units—Atomic and nuclear physics
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#.9-1~9-4.2
M o5 'K %K T 5 E X = *
9-1 T3 Z FFEFRFHE BRREREHERT
proton number, BA P —RRF
I FF R T,
atomic number EFHAMR ZEHAR
AEMEERZEINMNE
9-2 T3 N FKFE+TH+FTEH BEFHE NEAF
neutron number Z A KRR K E T
.
N—Z BRI FRFiIH
%
9-3 | BFH A BFH T A=Z+4N
nucleon HAEMR A HRF
number, ZEAERKARIERR
;€4 VR
mass number
041 | [BRXMIE| m bR RAOMIERE | TR H,
TR & m(X), m(H) =
mass of atom{of | m(Z,A) (1.673 534 0+
a nuclide X, 0. 000 001 0) X
VR ER 107 kg=
nuclidic mass (1. 007 825 048+
0. 000 000 012) u
9-4. 2 RFHEEE m, —A RC HHEFLTFEESY m,= (1. 660 540 2+
unified atomic BHEn 1/12 0. 000 001 0) X
mass constant 107 kg=1u
B A A R R
B
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7 .9-1.a~9-4.b

M 5 L: N AR fF 5 5E X g NG RASE @ - BE
9-1.a — 1 Z2H5E
one
9.2.a | — 1 2R3 5
one
9.3.a | — . 1 ZW5
one
9-4.a |+ kg
kilogram
9-4.b | [RFHEHEN u —ARF R EREAME 1 u={(1.660 540 2+
unified atomic T4 4FEERZC | 0.000 001 0)X10" % kg
mass unit THFRFHIBHEY
1/12
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B.9-5.1~9-9
M 5 B a8 K F 5 iE X & G 5
9-5.1 By i R m. m.= (9,109 389 7+
(rest) mass of 0. 000 005 4) X107 * kg=
electron (5.485 799 03+
0. 000 000 13) X107 u
9-5.2 | mFlid]HE m, m,=— (1. 672 623 14
(rest) mass of 0. 000 001 0) X107 kg=
proton (1. 007 276 470+
0. 000 000 012) u
9-5.3 | RFF#H IHE me ma==(1. 674 928 6+
(rest) mass of 0. 000 001 0) X107 % kg=
neutron (1. 008 664 904+ -
0. 000 000 014) u
9-6 7T H3, i e — BT B4 B Ay — P ETHBETET —-
elementary - e=(1.602 177 33&
charge 0. 000 000 49) X107 C
9-7 B R H h HEEWERARF h=1(6.626 075 5%
Planck constant 0.000 004 0)X107* ] »s
h=h/2n=
(1. 054 572 66 L
0. 000 000 63) X103 ] » s
9-8 b R =Y ) as a,=4ne, h*/m.e' a,=(0.529 177 249+
Bohr radius 0. 000 000 024) X107 m
9-9 Effan & R R o ¢ R..=(1.097 373 153 4+
Rydberg 8neachc 0. 000 000 001 3) X 107 m™"
constant Xt F4 'H,

RH*——RW/(I-Hm/mp)
B R. -he RABEEM
(Rydberg)§E & (Ry)

[
b |
-




GB 3102.3—93

B :9-5.a~9-9.a

BEEBM&EE

[l
%

R N A T 5

9-5.4a F 7 kg

kilogram

—_——————_t-_l-——_——.--— - - - —_——————— e e bM—— e e e A uEm e m A s m AR R A A e am e m e A L AL REL AL L . A . AL AEE AEL L ML A e e b b b e e — — —

9-5.b | JRTRE £ u 1 u=(1. 660 540 2+
unified atomic 0. 000 001 0) X107 * kg

mass unit

9-6.a | E[L] - C

coulomb

9-7.a | B[EJ# Jes

joule second

9-8. a * Iml jﬁ(}t)!
metre 1 A=10""m
10 A=1nm

9-9, a S S m™’
reciprocal
metre,
—W K
metre to the

power minus one
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H.0-10~9-14.1

WoEs | B M2 K T = g X # IE

9-10 e HAE B ] E, E,=e*/4neia,= 2R * he "5 5f B (Hartree) ft
Hartree energy | - 4

E,=(4.359 748 24+
0. 000 002 6) X 107" ]

9-11.1 | AR TEY # MEBTHRRANBREXEREY | BRESFTREUENRE
RE %R 7 m B EE Y T R
magnetic
moment of
particle or
nucleus

9-11.2 | BE/RBEF s ps=el /2m, pn=1(9. 274 015 4+
Bohr magneton 0. 000 003 1) X

107 A o« m?

9-11. 3 | BREF £ pn =eh/2my= (m./m,) s tn= (5. 050 786 6+
nuclear 0. 000 001 7) X
magneton 107 A o m?

9-12 | HAmE R YL, (RENE 4 Y=pu/Jh T B B E AR 4
D AFJANTHETFZOAL | 7,=(2.675 221 28+
gyromagnetic &85 0. 000 000 81) X
coefficient, 10° A+em?/(J-s)
(gyromagnetic
ratio)

9-13.1 | R FERETFM 2 g g=-t RXEBRWHNY g H
I 3 JH 2 1 48 (Lande ) B 3
g-factor of atom
or electron

9-13.2 | RFEIETH 4 g=-t
g ¥ I b
g-factor of
nucleus or
nuclear particle

9-14.1 | JRF#5h AR @, o =B wy oy B FR LB R
atomic Zm. i p 7
precession
angular
frequency

o
A
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P{.9-10.a~0-14. a

m 5

BV &

T 5 g X

BHEABMET

9-10.a | [ E]

joule

9-11.a

SR M o S

ampere square

metre

9-12.a

Z 3% 1P okE
HE#

ampere square
metre per joule

second

A sm?/(] «s)

1 Am?/(Jes)=1A +s/kg=
1 T—l',s-—l

9.13.a

one

ZH55

9-14. a

5% g
reciprocal
second ,

R— KT
second to the
power minus one

ZH5E

1]
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f.9-14. 2~9-19

W OB HMAK | # B # X & B
9-14. 2 | ¥k Eh s 2 Wy wn=7B V= /AW, Uy ==
nuclear . B AREEE wy/ 2%
precession BER AN R /R
angular frequency
9-15 | R HE AAR K @, - V= w /2 FRON T8l e
cyclotron - ?fﬁﬁ
angular R -LoR FHHIR L, B A
frequenc
AT B
9-16 ALE & Q __ _I_J‘(3zz — ) X
nuclear €
guadrupole p(z,y,2) dx dy de
moment A pla,y,2) AEB W =2 7
TRk B 0 B e
R 7T |
9-17 | & R WEX™HE X. &
nuclear radius BHTFTHN=fg XD
B | A o A 12510 B
Yy A A0 AR 51D T
AR E. T
AR % R A
R__:rﬂAlfa
AFr MRELAR
FIR R, KEGERE N
ro=={(1.1~1.5)X
107" m
9-18 | FEAMBRETFEH | 4L B LN iR.L
orbital angular HBENRED
momentum -
quantum number
9-19 AEAMBERTFH| 5.8 B s fERF W, S

spin angular
momentum

quantum number

EARGH

56




GB 3102.93—93

B .9-14.b~9-19. a

m 5| BigK ff = £ X BR RPN E

9-14.b | IWE H# rad/s
radian per

second

9-15.a | B# s 255
reciprocal
second ,
fR—KT B
second to the
power minus one

9-15.b | K EF g8 rad/s

radian per second

9-16.a | IRk m?

metre squared

9-17.a | Xk m B 9-17 HH fm T2,
metre 1fm=10"""m

9-18.a | — 1 255
one

9-19.a | — 1 ZW 5T
one
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=
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it .9-20~9-27
M 5| B oA K S g X # IE
9-20 PAERTH Jisd HHE BT 8.J
total angular HENEREN
momentum
quantum number
9-21 Y EHER T8 I B J ER
nuclear spin
quantum number
0-22 | BityERK . R T P
nuclear parity AR FHIFRK
9-23 HEAamET F F=J+41
1 AFJ HETFHTHEATHE,
hyperfine I 3% B hE
structure
gquantum number
9-24 | FETH n
principal
quantum number
9-25 | AR F¥ mi s M #HE m BB 1 K,
magnetic M¥BENERY. T
quantum number ¥ L.S, ] ZEW 5N
AR R T3
9-26 R AN a a= e /Anehc a=(7.297 353 08+
fine-structure 0. 000 000 33)X107°
constant 1 .
“&*=137. 035 989 5+
0. 000 006 1
9-27 (M ] #e re—=e%/4dne,m.c’ re=1(2.817 940 92+

(classical)

electron radius

0. 000 000 38) X107 " m
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B AF:9-20.a~9-27. a

b B % B T 5 i X B B &

9-20.a | — I
one

9-21.a | — ZR5 5T
one

9-22.a | — SR
one

9-23.a | — 2515
one

9-24.a | — ZM515
one

9-25.a | — ZH5E
aone

09-26.a | — ZM5F
OrIle

9-27.a | K
metre

[~

iy |

)
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#.9-28~9-31
i 5| & 8 W S RE 4 & &
9.28 R M o 3 Ac Ac=2xi/mc=h/mc %t F R\ F
Compton At m 8L RE Ac,=(1.321 410 02+
wavelength 0. 000 000 12)X 107" m
Xt F 45,
Ac.,=(1.319 591 10+
0.000 000 12) X107 % m
9-29.1 | FRELLHE A A=m,— Am,
mass excess
9-29. 2 | JRE5#H B B=Zm(CH)+ Nm,—m,
mass defect
9-30 | ML SEE Esy Es=[Zm('H)+ Nm,—m,]c* Zue T IRF T
nuclear binding Z o5
energy
9-31 H, 45 & BE £ e=Ey/A WAL FH ]
specific binding ¥k & gk

energy

241}
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Bf7.9-28.a~9-31. b

M &5 L2 (VAR 7 SE X e 31 E B &
9-28.a | ¥ m
metre
9-29.a | F& kg
kilogram
9-29.b | IR B BHAL u 1 u=(1.660 540 2+
unified atomic 0. 000 001 0) X107 % kg
mass unit B 9-29 A R BEA uw SN
HRBEE R T RFER
9-30.a | B[ H] ]
joule
9-30.b | HHF1R eV 1 eV=(1.602 177 334+
electronvolt 0. 000 000 49) X107 ]
B 9-30 @ H H B TIKFTR
9-31.a | ][ K] J
joule
0-31.b | BBF1k eV leV=(1.602 177 33-+
electronvolt 0. 000 000 49) X107 ]
B9 BEHBTHRER

21
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B .9-32~9-35

m o5 | B e A W T+ 5 E X w7 &

9-32 74 B BE S. S.(Z,A)=[m(Z,A— 1)+ oA e ok ol 5
neutron m,—m(Z,A) ]c* e,
separation Sa B A & f5 —
energy SR

9-33 T4 B gk S, S$p(Z,A)=m(Z—1,A—1+ ol S e = i 0
proton m(CH)—m(Z,A) ] Zafk,
separation S ARG~
energy R F 456 8E

9-34 | Ty 7 ATHEERSH —C BB
mean life %R F A e, BB

BTN ERSDIFEEREY
L ] A 2 0

-35 | SR r -

level width | r

L2
s
W
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Bf7.9-32.a~9-35. b
giow| wwam | g o= F X i 3 45 1
9-32.a | [ H ] J
joule
9-32.b | B 1R eV 1 eV=(1.602 177 33+
electronvolt 0. 000 000 49) X10°7]
B 9-32 %A THRER
9-33.a | B[ H J
Joule
9-33.b | Bk eV 1 eV=(1.602 177 33+
electronvolt 0. 000 000 49) X107** ]
B 0-33@E A B TRER
9-34.a | ® S
second
9-34.b | 4 min 1 min=60s
minute
9-34.¢c | [ 7] ]I h 1 h=3 600 s
hour
9-34.d | H,(K) d 1d=86400s
day
R HAE(F 5 a)
9-35.a | HE[ H ] J
joule
0-35.b | B 1% eV 1 eV=(1.602 177 33+
electronvolt 0. 000 000 49) X101 1
B 9-35 BE HBFREMR

2063




GB 37102-9—93

}it.9-36~9-39

O I O 0 A T 5 XE X = i*
9-36 [ BRCS 7k 17 B A FERENZ L TFRHEESDY
activity —E MM RS de iR
R H R B GEE HHEE R
d:t
9-37 TG a 1o o ) RO 0 BB LLIZRE
massic activity, SPEN -y
s

specific activity

9-38 TAHE A FERRSHBEHEZEE & A=1/t
decay constant BHE] A &4 B R R KR
PL de
9-39 FIERA Ty, FFERSH IR ZENHE Ti:=(Un 2)/A=

half-life H 38— By & it 8] iy S 24 rln 2
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B4 .9-36.a~9-39.d

P R RO & i

it
<<

oo B (il 7, B F 5

9-36.a | DUAT[ /R ] Bq 1 Bq=1s"" B D,
becquerel 1 Ci=3.7X10" Bq(H#EH{E)

9-37.a | WHJ[ BRI T | Bqg/kg
)
becquerel per

kilogram

9-38.a | B¥b s !
reciprocal
second ,
fl—K
second to the

power minus one

9-39,a | ¥ S

9-39.¢ | [/ )8t h 1 h=3600s

hour

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

| WA HE (RS a)

2R
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B .9-40~9-43

i 5| B 2 W =2 E X 3 it

9-40 | a TEARE Q. o TEAE L2 P A B RE &, B!
alpha AT o BFRIEEES F# R
disintegration Bt 2 Al
energy

9-41 B KRER Eg BREE N I KRER BEMFET B R
maximum beta
particle energy

9-42 | BEAHE Qs BEAMEN R LA RER, B Qs Bt & LN B #%
beta RORFENT - FHRFSTFE | ETETFEETHES
disintegration Hy BN BE 2 fejz
energy

9-43 PR % 4 [ 3 a BESERIPRFAESRS MFANE®BFRE
internal TRIMBES KN Y BFHIEELZ | K, L, gy i 51
conversion nd BFTR Y agyap,
factor ax/a R A K Xt L B

Sk 34

2ty
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B .9-40.a~9-43.a
5T =M VA 7 F 5 i X HH N &
9-40.a | B[ H | J
joule
_________ S e P
9-40.b | H-F4K eV 1eV=(1.602177 33+
electronvolt 0. 000 000 49) X107 ]
B’ 9-40 @K H B FIKER
9-41.a | B[ H ] )
joule
______________________________________________ e
9-41.b | BTk eV 1 eV=C(1.602 177 33+
electronvolt 0. 000 000 49) X107 ]
B4 BFEABRTFRER
9-42.a | B[ H] ]
joule
942.b [ TR | ev || 1ev=Q.60217733+
electronvolt 0. 000 000 49) X107 ]
B 9-42 @E AR FRER
9-43. 4 ] BH3E
one
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it = A

TR BHROFSY
CRbFEH
ke el % BR S BT FR % R T 5

] #  hydrogen H 26 i .imn yferrum Fe
2 %, helium He 27 % cobalt Co
28 % nickel Ni

3 £ lithium Li 29 # copper,(cuprum) Cu
4 %  beryllium Be 30 £ zinc Zn
5 i boron B 31 £ gallium Ta
6 B carbon C 32 $ germanium Ge
7 # nitrogen N 33 8 arsenic As
8 8, oxygen O 34 # selenium Se
9 ¥ fluorine F 35 M bromine Br
10 % neon Ne 36 %, krypton Kr
11 #% sodium, (natrium) Na 37 #1 rubidium Rb
12 $ magnestum Mg 38 £ strontium Sr
13 £  aluminium Al 39 %, yttrium Y
14 BE  silicon Si 40 # zirconium Zr
15 f% phosphorus P 41 % niobium Nb
16 i sulfur S 42 # molybdenum Mo
17 M  chlorine Cl 43 # technetium Te
18 ™ argon Ar 44 §7 ruthenium Ru
45 $ rhodium Rh

19 #  potassium, (kalium) K 46 #  palladium Pd
20 g5 calctum Ca 47 # silver,(argentum) Ag
21 1 scandium Sc 48 £ cadmium Cd
22 2 titanium Ti 49 $ indieum In
23 #.  vanadium A% 50 $8  tin,stannum Sn
24 # chromium Cr 51 £ antimony, (stibium) Sb
25 & manganese Mn 52 i tellurium Te

1> 31 H :TUPAC, Physical Chemistry Division:Quantities,Units and Symbols in Physical Chemistry (1988) . %5
Nt Dl ery 4 BRAE S BERER .
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LR

I8 # L8 T 5 BT FY % i T 5
53 Bl iodine I 81 # thallium Tl
54 4l  xenon Xe 82 g% lead, (plumbum) Pb

83 £ bismuth Bi
55 #  caesium Cs 84 £F  polonium Po
56 41  barium Ba 85 IY astatine At
57 M lanthanum La 86 %, radon Rn
58 #i cerium Ce
59 # praseodymium Pr 87 i francium Fr
60 £ neodymium Nd 88 £ radium Ra
61 ff promethium Pm 89 # actinium Ac
62 £ samarium Sm 90 £ thorium Th
63 # europium Eu 91 £ protactinium Pa
64 £, gadolinium Gb 92 81 uranium 0]
65 # terbium Th 93 8 neptunium Np
66 # dysprosium Dy 94 % plutonium Pu
67 £ holmium Ho g5 8 americium Am
68 £ erbium Er 96 # curium Cm

97 #  berkelium Bk
69 £  thulium Tm 98 # californium Cf
70 8 vytterbium Yh 99 £ einsteinium Es
71 # lutetium Lu 160 8 fermium Fm
72 £  hafnium Hi 101 1 mendeievium Md
73 $8 tantalum Ta 102 §5 nobelium No
74 #  tungsten,(wolfram) W 163 #% lawrencium Lr
75 B rhenium Re 104 unnilquadium Unq
76 # osmium Os 105 unnilpentium Unp
77 % iridium Ir 106 unmlhexium Unh
78 #1 platinum Pt 107 unnilseptium Uns
79 % gold, (aﬁrum) Au 108 unniloctium Uno
80 & mercury, Chydrargyrum) Hg 109 unnilennium Une

ReIH.
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i % B
R TRIOERNFTS
FhFEMF)

¥ TEFESNYHPSUEBBE, EFTEAERME & (R F4 B IEF IR BEIN .
@l |

H He C Ca
W BT FHMMTRE LR VEFTABEXRNE.:
GENEFREBRYPOFBIRIELE LRAE, B

14N
B FPEENRTFHEREA TiIvME,.Blm
HNE
HFRURETFEOTELE Ty B3, #lm
s (5d
MELE, BFSHBESHELG EARMVERR.
%) .
B Nat, PO} K (PO,)*

%:f‘ﬁziﬁ. HE*& NO*
A Hop g 1H0A om
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An+2)-F£ G HR)

ft R C

AABHARBRDVEFRATS

(ZH)

in-F (L &)

(4n+3)-ZBIgh &)

% BR ZH/5 ZEFAY % £ /5 BEFS 2% ¥ EHR5 VAEMY
o U1 <R £t Th 2% Th 1 &4 AclJ 2y
ah X, U X, 24 Th ¥rit MsTh; 28R a MY Uy 2 Th
%IH Z;f‘fm Xg [} anU Xg :'I'”I)F{ ﬁﬁ: 2 MSThz EEBAC % Fa 23]I'_"’El
BT U1 N CoEan RdTh 228 Th & Ac 22T Ac
0 Io 239Th £ X Th X ZH4Ra UK RdAc *TTh
4 Ra 226Ra HHR Tn 20Rn M K Ac K 223y
(5] Rn “2Rn i A Th A HiPo #W X Ac X ¥Ra
&= A Ra A 218Pg £ B Th B P FWE X An RN
=B Ra B 214ph £ C Th C “T'Ri 8 A Ac A BPo
& C Ra C ) LT & ' Th C’ #ipg # B Ac B “1ph
ge Ra C’ B Pg i C” Th C” 28T o C Ac C fNR;
& C" Ra C" 2o g D Th D X8 Ph ¥ C Ac C' “HPgs
gD Ral) Hopt & C" Ac C” 207 7|
) Ra E 210 M D Ac DD *7Ph
8 F M Ra F 210Pg
2 G Ra G 285 Ph
Pt hoi BH .

AirHEm 2 E BN EMIFELRIARZER SR FEO.
AR 2EBMBAUTELRIRZREBAIZERZAFTRE.

A HEEREEASTRE.
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