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1 Emsas (S) REAEY

International System of Units and Fundamental Constants

1.1 EPFEM% (SI) International System of Units

SIEARRIAE 74, BTN, BHMR SIayER, EMHARMASEEL L,

£1.1 SIBFPH
Table 1.1 SI Base Units

B2 P (Quantity) 2437 4% #R (Name) B FF 4 (Symbol)
< ¥ (length) * (meter) m
i & (mass) F 3% (2 71 ) (kilogram) kg
1] (time) # (second) i s
i, J (electric current) 1% (ampere) A
e H7 2 3B B (thermodynamic temperature) FF R (kelvin) K
) J 4 8 (amount of substance) BE /K (mole) mol
& Y38 ¥ (luminous intensity) KB HIL (candela) ed

W1 HES () hHAK, 2K LR .
1.2 SI#By®f Sl Assistant Units

SI B YR FNERTE BERR R ST BB, AP, BRWRTEIMENEARRA, WA
KB, ENERSEATEERARMNER, MES —SHFXTHRAAFHANH
R, P, EAEESM GUEA) b, MEREEEARNHYMER; MESHIMKME
BRECHA GIE=MK2LRE) WEEF, WASHAN, SIHBRMHZRMA ST
#F1.29%,

+1.2 SIWERIEM
Table 1.2 SI Assistant Units

8 594 ¥ (Quantity) B % FR (Name) HR1 RS (Symbol)
1 # (plane angle) ¥ (radian) rad
37 1448 (solid angle) R ¥ (steradian) st

1.3 EAE¥14KMERH FEEM Sl Derived Units with Special
Names and Symbols

SI 5t 2 R4 B — BT JRON, el ST HEA 20 b5 40 Bl o0 437 388 2 8 A 9 28 20T 9 o #O B
7, B, SHAMKEK LTSRN, F-HRER 1.3 FHANHE EITEFMH
B, B MREAMEARMER, WEBRRMTEFR (o), MEERAKREZRTY

1



(m/s); BEMEHAENAHRMFHBMCMEARBNHASTR, 0HERLLF - K
(Nem), REKNPAFEHK (N/m); BUFREHHBAGMBRENGRA L ETMN
SHEMFAR, NAERERCIKEGR (rad/s). BHBERGREREE (W) %,
BEAEEAKRWERM SO BALE 201, EMMEHRAIFTRE L3,

#1.3 SINRAENERPHSHEC
Table 1.3 SI Derived Units with Special Names and Symbols

S1 i B9 (SI derived units)
BHEH F S1 #4340 fn ST S B /R
(Quantity) % F(Name) | % B (Symbol)| (Expression in terms of SI base
units and other SI units)
37 # (frequency) # (2% ] (hertz) Hz 1 Hz=1s""
H (force) # 1§ ( newton) N 1 N=1kg-m/s
FE 77, FE 38, B 71 (pressure, stress) 1 3%+ (pascal) Pa 1 Pa=1 N/m?
g, Iy, $4 & (energy , work, quantity of heat) #£H (joule) J 1J=1N-m
I %, 5158 B (power, radiant flux) FLHF (watt) 1W=1])/s
i, 73 3 (electric charge, quantity of electricity) FE £ (coulomb) C 1C=1 As
l(%exi:igciir::fiﬁereme,electmmotive forcey| A Cvolt) v tV=1WA
B, il (electric resistance) Bk 3§ (ohm) 0 10=1V/A
#, § (electric conductance) B {7 F (siemens) S 18=10"7"
%% B (magnetic flux) _ 35 1A (weber) Wb 1 Whb=1Vs
B 4 B , B B 98 FEE (magnetic flux density) BT (resla) T 1 T=1Wb/m?
#1, /% (inductance) B F (henry) ‘ H 1 H=1Wb/A
% IS R ¥ (celsius temperature) 1 IKHE (celsius degree) | T 1T=1K
i % (luminous flux) i 8 (lumen) l lm 1lm=1 cd-sr
¥ M JE (illuminance) B (lux) | 1x 11x=1 lm/m?
B 4TS 55 [ activity(of a radionuclide) ] BUET ( $/R ) (becquerel) Bq 1Bq=1s""
R R ey pema] | 2 Gy kg1 mtes™?
7] & Y4 (dose equivalent) # K #F (sievert) Sy 1J/kg=1m?s"?
AL % ¥ (JE ) (catalytic activity) + {1 (katal) kat 1 kat=1s"!*mol

1.4 TE5ERELCSEMFAMEMEER  Other Units outside the
SI Accepted for Use with the SI

®:1.4 TEERGRROBBCHBHRBEE
Table 1.4 Other Units outside the SI Accepted for Use with the SI

- GoEE B HR e HSIx%&
(Quantity) (Name) (Symbcl) (Value in SI units)
41 (minute) min 1 min=60s
f 8] (time) /5B (hour) h 1 h=60 min=3600 s
J H (day) d 1 d=24 h=86400 s




g%

BMAK L X022 3 #e HSIX%
(Quantity) (Name) (Symbol) (Value in SI units)
H (degree) 1°= (n/180) rad
# (angle) 4¥ (minute) 1"=(1/60)" = (x/10800) rad
¥ (second) 1"=(1/60)" = (x/648000) rad
& B (volume) Ft(liter) L 1L=1dm*=10"%m?
i ( metric ton) t 1t=10%kg
JFi & (mass) BT RE R u 1 uav1.66054 X 10~ kg
(unified atomic mass unit)
$E#E (attenuation) % 3% (neper) Np 1 Np=8.686 dB
1, F (level) TR (bel) B 1 B=(1/2)in 10 Np
fE (energy) B TR #% (electron-volt) eV 1eVa~1.60218x1071°]
R KA FSE 3 Xiv
(astronomical unit) (astronomical unit) o 1 ua1.49598 X 10" m

1.5 T5Emem s AN KERCIHEEAM  Units outside
the SI Accepted for Use with the SI in China
e AREHEEEITRAM (MREERM) RUBEKRSAMT R ERM, RNEH

T e EBR RN AR, XERUERTEAYHEREMENIABYTE,
MRS ERITRZER2RNTUS BRRARAMIFHKN, RKR1.5

£1.5 T5EREUWAGFANREEEIHREM
Table 1.5 Units outside the SI Accepted for Use with the SI in China

BHEK LY EE S BuHS HSIpMRR
(Quantity) (Name) (Symbol) (Value in SI units)

4 (minute) min 1 min=460 s
Bt (8] ( time) /B (hour) h 1 h=60 min= 3600 s

H (X )(day) d 1 d=24 h=286400 s

FE (degree) *=(n/180)rad
¥ i £ (angle) £ 47 (minute) 1"=(1/60)°= (x/10800) rad

£a ¥ (second) 1= (1/60)" = (x/648000) rad
8, A B (volume) Ft(liter) L(D) 1L=1dm’=10"*m’
R (mass) u;;n;:;g t L =10"ke

)
s e , . 1 ua=1.660540 X 1027 kg
(unified atomic mass unit) u
e ¥ 3% ¥ (rotary speed) ¥ 48 43 (rotation per minute) r/min 1 r/min=(1/60)s"!
K ¥ (length) #§ B (nautical mile) n mile 1 n mile= 1852 m( R F M)
 (knot) X 1 kn=1 n mile/h=(1852/3600)m/s

3 ¥ (speed) (knot n CELR T
BB (energy) AL F R (electron-volt) eV 1eVa1.602177X1077 ]
#% # (gradation) 43 I (decibel) dB —
£ K (linear density) ¥ LR (rex) tex 1 tex=10"%kg/m
#i B (area) /3 (hectare) hm? 1 hm? =10* m?




1.6 ATHARTHEEFGEZEALAE SIF L  The SI Prefixes Used

to Form Decimal Multiples and Submultiples of SI Units

1.6 ATHETHEEMSEREH SIR%
Table 1.6 The SI Prefixes Used to Form Decimal Multiples and Submultiples of SI Units

7 % 7% ) P 8 ( Factor) | 173k 45 8% ( Name) [ 3k 27 5 (Symbol)|| BT 2 7% 4 B 8 (Factor) | i 3k % #K (Name) [if] k4§ 5 (Symbol)
10% 2[E 1(yotta) Y 107! 43 (deci) d
10 #[E 1(zetta) z 1072 JE (centi) c
10' TR ] (exa) E 1073 % (milli) m
10% #1{E 1 peta) P 10°¢ #% (micro) 'p
10' K] (tera) T 107° 4% 1 (nano) n
10° # [ ] (giga) G 1071 BT 1( pico) p
10° J6 (mega) M 1078 45 ] (femto) !
10° F (kilo) k 10718 B[ 46 ] (atto) a
102 H (hecto) h 1074 K3 4E 1 (zepto) z
10! + (deka) da 10°% £ [$+4E ] (yocto) y

g, 1. B, B, (FH&8%), I—REARELL.

2.0 ) AWE, REABRENERLT, TLUERKNFE,
3.( ) ARNFERERRGE,
4. FERMESDHFSAETHRFEEH, RAEN.
5. ArmMEET, NEFRIREARS,
6. R " KRS,
7. ABEFERMRAS S, REIRHFIER,
8. ABATRIBE, FF5Hkmo
9. 104 WFHAT, 108 8 KIFHNZ, 100 12 KFHRNFZ, ZEFEARERAFRALLHHERE, B

R 5iRLER.

1.7 HA##E¥ ¥ Fundamental Physical Constants

£1.7 EXxWEEN
Table 1.7 Fundamental Physical Constants

# 5 (Sort) B 1 4 B (Quantity) £¥ 5 (Symbol) {8 (Value)
H 3 X633 (speed of light in vacuum) ¢ 2.99792458 x 108 m/s
H 2 % % (permeability of vacuum) 4rx1077=
= (permesbility of vacuum He 1.25663706143592 X 10~° H/m
=5 4 8 % 3 (permittivity of vacuum) €0 1/ poc?)
% "
h 6.626176 X107 J+s
(general constants) 5875 3 (planck constant)
A=h"12 1.054589 X 107> J-s
7 # 3| 1% % (gravitational constant) G 6.672x10" " N-m?/kg?
& 7 7 ¥ (standard acceleration of gravity) g 9.80665 m/s’




. gx

251 (Sort) B 8% ¥ (Quantity) %5 (Symbol) ¥ AE (Value)
A e, 7 (elementary charge) e 1.602189x 107 C
(elifrzzeﬁc B8 B T (magnetic flux quantum) @ 2.067851% 107" Wh
constants) B /R B F (bohr magneton) p=eh/2m.c 9.274078x 10" J/T
#% B F (nuclear magneton) un=ed/2m,c 5.050824x10% J/T
¥ 40 25 #  B (fine-structure constant) a 7.297351x 1073
B 48 % ¥ (rydberg constant) R.=m 2k 1.09737318 X 107 /m
B /R ¥ £ (bohr radius) ap 0.52917706 % 10 """ m
e T B8 4% %) B B (hartree energy) E. 27.2116 eV
(atomic constants) 3 #i B F (quantum of circulation) h/m, 7.27389%x 1074 J-s/kg
H#, T Ji B (electron mass) m, 9.10953x 10" kg
i F f& B ( proton mass) m, 1.672649% 10 % kg
&1 F Ji B (neutron mass) m, 1.674954 X 10" kg
Fa] 4 $in 78 % % %% (avogadro constant) N ®EL 6.022045 % 10%* /mol
JFUF 5 8 8 47 (atomic mass unit) amu 1.660566 X 10~ % kg
4 3% B 8 (faraday constant) F=Nje 9.648456 X 10* C/mol
WRALFEHH BE /R & % 3 (molar gas constant) R 8.31441 J/(K*mol)
( physicochemical BREBER N
constants) (boltamann constant) k 1.380662 % 102 J/K
53 T = R A{ molar
et et 27015 oot s |V
5 ¥ & & & (standard atmosphere) — 101325 Pa




2 upiTENMRK

Properties of Elements

2.1 kE¥ETEHVFHE. EFE. METFHAR, EFFL 50k
Atomic Numbers, Atomic Weights, Electron Configurations,

Atomic Radiuses and Electronegativities of Elements

F2.1 LETKHEY. FTR. AEFHARX. RFELES5H0H
Table 2.1 Atomic Numbers, Atomic Weights, Electron Configurations, Atomic

Radiuses and Electronegativities of Elements

34 Ly &4 . FHFFH FFE | HraFHak| HEFEe Rk
(Chinese (English (Symbol) (Atomic ( Atomic (Electron [ Atomic radius | [ Electronegativity
name) name) number) weight) configuration) | ( X107'°m)] (Pauling) ]

W actinium Ac 89 227 6d'7¢* — 1.10
# aluminum Al 13 26.98154 3s23p! 1.82 1.61
& americium Am 95 243 51774 — 1.30
® antimony Sb 51 121.757 4d'°5s%5p° 1.53 2.05
- argon Ar 18 39.948 3s23p° 0.88 -

B arsenic As 33 74.92159 3d'%4s%4p’ 1.33 2.18
) astatine At 85 210 4114546526 p° 1.43 2.20
& barium Ba 56 137.327 65 2.78 0.89
& berkelium Bk 97 247 5175 - 1.30
# beryllium Be 4 9.012182 247 1.40 1.57
o bismuth Bi 83 208.9804 | 4{'454'%s%6p> 1.63 2.02
§% bohrium Bh 107 262 6d°7s? — —

| boron B 5 10.811 2s%2p! 1.17 2.04
i ! bromine Br 35 79.904 3d'%4s%4p° 1.12 2.96
i cadmium Cd 48 112.411 4d'05s? 1.71 1.69
%5 calcium Ca 20 40.078 4t 2.23 1.00
| californium Cf 98 251 5§107¢? — 1.30
B carbon C 6 12.011 2s72p? 0.91 2.55
& cerium Ce 58 140. 115 4£'5d'6s? 2.7 1.12
4 cesium Cs 55 132.9054 6s' 3.34 0.79
! chlorine Cl 17 35.4527 3s23p° 0.97 3.16




