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abscissa
Cartesian coordinates
accelerator

cyclotron

synchrocy-clotron

linear accelerator

aphelion

aplanatic lens

perihelion

(aberrations) (coma)




ab-

(SI units)
aberration

1 ( )

(achromatic lens)

( ) ( astigmatism coma )
2 ( )
a v c
% c
abscissa
Cartesian coordinates
absolute
1 (absolatezero)
2
(temperature)
C A
absolute expansivity
expansivity
absolute humidity
humidity
absolute permittivity
permittivity
absolute pitch(perfect pitch)

absolute temperature

absolute temperature
absolute value(modulus) ( )

(complex number)
X iy X2 +y?
absolute zero

(temperature) (0] )
273 15
459 67° F
zero-point energy  cryogenics



absorptance

a
(absorptivity) (blackbody)
1
absorption
1
2

absorption coefficient
Lambert’ slaws
absorption spectrum

spectrum
absorptivity
absorptance
abundance
1
8%
2
235 0.71
a c
alternating current
acceleration
a ms-2
a u v
a (v u t (V¢ ud) 2s
t S
dv dt d?s dt?
acceleration of free
fall
g
(
) (Newton’s second law of
motion) (weight)( )
(inertial mass)
9.80665ms2

accelerator

cyclotron synchrocyclotron |linearaccelerator
acceptor



(semiconductor)

P
accommodation
(lens)
accumulator(secondarycell;storage battery) (
)

(voltaic cell)

(lead- acid accumulator)
(nickel-iron accumulator)
achromatic lens
(chromatic aberration)

(dispersions)
acoustics

1
2

acoustoelectronic devices(electroacoustic devices)

( )

(delay

lines)

actinic radiation

actinium

Ac B a.n.89
227( 21 7 ) m p 1050+ 50 b.p.3300
( ) 227 0.715 228( 6 13 )
22
1899 A (A Debierne)

actinium series
radioactive series



actinoid contraction

actinometer

action potential

+45mV
action spectrum

670 700nm

activation analysis

active device

1
2 (satellite)
3
passive device
activity
1 a
A= BiC
K agac
ay dg ac
C v)
(p ) y  ax(X
Ke=Y 8PsY cPc/Y aPa
Ke Y 8XgY cXc/Y AX,y
fugacity
2 A

~60mV(

@
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radiation units
additive process

colour
adiabatic demagnetization

(absolute zero)

adiabatic process

( )
pvY =K y
admittance
Y (impedance)
adsorbate
adsorption

(Van der Waal’ s force)
advanced gas cooled reactor(AGR)

nuclear reactor
aerial (antenna)

) (

aerogenerator
wind power
aerosol

layer)
aerospace

after-heat

AGR

)

M

(ozone



nuclear reactor
air
earth’ s atmosphere
albedo
1
2
algebraic sum

(heuristic solution)
allowed bands
energy bands
alloy

( )
( )

(solid solutions)
alloy steels
steel
Alnico

alpha-irona
alpha particle a

-1 algorithm

( a )
2 2 a
(nucleon num-ber)4 (atomic
number2 238 234 a
a a

alternating current(a c¢ )

(frequency,T)

(sine wave)
(1) (root-mean-square
value 1,/~/2
) I I sin2m ft

(resistance)
(reactance) (ca-pacitance)
(inductance) (R) L ©

) @2mn fL) (@1/2m fC)
(impedance 2)

JRZ + X2

alternator



(alternator)

altimeter
(barometer)
AM(amplitude modulation)
modulation
amalgam
( )
N2Hg,,
americium
Am a n.
95 243( 7.95x 10° ) r.d.13.67(20
) m.p.994t 4 b.p.2607 10 G.T.
1945 a 238
ammeter
(galvanometer) (shunt)
(rectifier)
ammonia clock
( excitation) (NH3)
20.9 20.9
23870

(crystal oscillator)

amorphous



(Avogadro constant) SI (mole)
ampere
A Sl
1 2x 107"Nm-

0.00111800 AM.
(1775—1836 )
ampere-hour

1 3600
ampere-turn
(magnetomotive force) SI 1
amplifier
(triode valve) —
(transistor) —
(
amplitude
wave

amplitude modulation(AM)
modulation radio

atomic mass unit
analytical geometry(coordinate geometry)

Cartesian coordinates polar coordinates
anastigmatic lens
1 (aberra-tions)
(astigmatism)
2

anchor ring
torus
and circuit' '
logic circuits
anechoic



anemometer

aneroid barometer
barometer
angle modulation
modulation
angle of incidence
1
2
angle of reflection
1

2
angle of refraction
1

2
angstrom

15 4, RESWE, £T 10K, EHRTENF G0 THEES,
ENELEERETRS, 14 =0. 1ERF. XEFARMANEREE
A J (1814—1874 )
angular displacement velocity and acceleration

rotational motion
angular frequency(pulsatance)

(frequency)
( )x2m
angular magnification(magnifying power) ( )

magnification
angular momentum

L L lw
anion

(electrolysis) (anode)

cation
anisotropic



isotropic
annealing ( )

annihilation

(photons) (mesons)

annulus

anode

(electrolysis)
(cathode)

(voltaiccell)
anomaly

(perihelion)

antenna

aerial
antiferromagnetism

magnetism
antilogarithm

logarithm
antimatter

antiparticle
antinode

stationary wave
antiparallel vectors

antiparticle

0 511MeV

1t (R?

(spins) (magnetic moments)

(annihilation)

r?)



aperture

L
0.25 4 f /4

(aberrations)

( ) (diffraction)

aperture synthesis
radio telescope
aphelion

perihelion
aplanatic lens

(aberrations) (coma)

apochromatic lens
achromatic lens
apocynthion

(apol-une)
pericynthion
apogee

406700km 42000km
apolune
apocynthion
apparent expansivity
expansivity
Appleton layer
earth’ satmosphere
apsides

aqueous

arc cos sin tan
inverse functions
Archimedes’ principle



( 287—212 )

arc lamp

electric lighting
Argand diagram

complex number

argument
1
2 complex number
arithmetic average(arithmetic mean)
average
arithmetic series(arithmetic progression)
3 9 15 21
6 n a (n )d n
n 2a (n 1)d /2
geometricseries
armature
(relay)
associative law
x y) z (x
z) y x(yz) (xy)z
commutative law distributive law
astatic galvanometer
(galvanometer)
astatine
At a.n.85 r.a.m.211 m.p.302 b.p.377
20
210 8.3 200 «
Atm 1940 D.R. K.R.
E.
asteroids(minor planets planetoids)
( )
1000km 1km
10 300km 100km 200

asthenosphere



( earth) 70km

250km
astigmatism

(aperture)

astrometry
(celestial sphere)

astronomical telescope
telescope
astronomical unit(AU)
149597870km(499 )
astronomy

(astrometry) (celestial mechanics) (astro-
physics)
astrophysics

asymmetric atom
optical activity
asymptote

asymptotic series

(series) a° al/x a2/x? an/xn
atmolysis
atmosphere
1 (atm.) 101 325 760.0mmHg

(atmospheric pressure)

2 earth’ s atmosphere
atmospheric pressure

760mm

101 325
atom

( Bohr theory)



( orbital)

(energy levels)

4
) n 1 2 3 (
)
K LM K
@) (n 1 (
2) 10 (n 1) (a 0
2 (n 2) 1 1 0
3 (n 3 3 1 21 0

s(I 0) p(I 1) d( 2) f( 3)

©) m 1
) 10 1 @1 1 s ( 1 0 nm
p a 1nm 10 1 p 3 p
pX py pz
“4) Mg /2 172

(Pauli exclusion principle)

atom bomb
nuclear weapons
atomic clock

ammonia clock cacsium clock
atomic energy
nuclear energy
atomic mass unit(a.m.u.)
(relative atomic mass)

12 1/12 1.66033x 10-2"kg
16
atomic number(proton number) ( )
VA

atomic orbital
orbital
atomic pile
(moderator) (nuclear reac- tot)

atomic volume( )



atomic weight
relative atomic mass
attenuation
1

2
atto-
a 100-18 10-18 las(
1 attosecond)
AU
astronomical unit
audibility
20 ( ) 20000 (
) audiofrequency

audibility
audiometer

Auger effect

y X
X
1925 (1899—)
aurora

( ) ( 100kn )

austenite
steel
autoclave

autoradiography

)

avalanche( )

(fonization)
(Geiger counter)



average(mean)
1 n n
2 n n
root-mean-square value
Avogadro constant
Ny L
6.02252x 10%°
Avogadro’s law

1811
(1776—1856 )
axis
1
Cartesian coordinates polar coordinates
2 ( )
( )

azeotrope(azeotropic mixture constant-boilingmixture)

(boiling-
point-composition diagram)

azimuth
polar coordinates
azimutnal quantum number
atom



Babbit metal

10% 1%
2% 1839
(1799—1862 )
Babo' s law
1847 . (1818—1899 )
Raoult’ s law

back e.m.T.

( inductance)

(polarization)
background radiation
(cosmic radiation)
(ionizing radiation)

microwave background radiation
balance

spring balance
ballistic galvanometer
(gal-
vanometer)

¢ )

ballistic pendulum

ballistics



Balmer series

hydrogen spectrum
band spectrum

spectrum
band theory

energy bands

bandwidth
(modulation)
bar
c.g.S. 106 / 2 10° ( 750mmHg
0.987 ) (100Pa)

Barkhausen effect

( mag-netism) 1919 H-
(1881—1956 )

barn ( )

10-28m? “ sideofabarn” ( )
barograph
barometer

(atmospheric pressure)
80
(1608—1647 )
1644
h A hA hAp
P hAp g g
hp g
760mm

760mmHg (101 325 )



(altimeter)

barycentre
(centre of mass)

barye

c.g.S. 1 / 2(0.1 )
baryon

(nucleons)

(elementary particles) (hadrons)
1 1

base

1. (FEFET) @ MEPAETFSHE. ETHEH R 10,
E2ikP] (binarynotation)+, E&y 2. (b T LR, B—F

(logarithm) 10 3
1000 1000 ( ) 3 10
(Napierian logarithms) e

log,y log.yx log,,e 0.4342910g.y.

2 ( ) transistor
base unit

basic-oxygenprocess(BOPprocess)
— (Linnz-Donnewitz)

(Bessemer

furnace)

30
battery
(accumulator) 6 12v

(Leclanchécell) 2
BCS theory BCS

superconductivity
beam
( )
( )

beam balance



balance
beamhole

beats

(n m) 2
(

interference
Beckmann thermometer

)

(nuclear reactor)

5 6
(depression of
freezingpoint) (elevation of boiling point)
E- O (1853—1923 )
becquerel
By ( radiationu-nits)
A- H-
bel
10
bell metal
(bronze) 60 85
bending moment
( )
(moment of force)
berkelium
Bk. a.n.97
247( 1.4x 108 ) r.d.( )14 8
G- T 1949 a 241
Bernoulli theorem
(1700—1782 ) 1738
Bessemer process
(blast furnace) (pig 1ron) (steel)
1250 (
) (spiegel)



VLN ( )

(1813—1898 ) 1856
basic-oxygen process
beta decay f3
( fundamental interaction)

Bl —HET AR — ST = RFRT (n>p+e+v ). Bi—
TEFHEER— TP EEF—RTF (p~ate'+v) , F
ik 14 HIR %

?C—J$ﬂ+é+ﬁ
B B B
beta-iron f3
768 900
beta particle
beta decay
betatron
( 340MeV)
(accelerator) X
1939 D- W
(1911—) 1950

Bevatron

(synchrotron) 6Gev
biaxial crystal
double refraction
biconcave
concave
big bang theory(superdense theory)

(expansion)
3K
(microwave backgroundra diation) (black body)
10%K 100
(steady-state theory)
1927 A- G E (1894—1966 )

(1904—1968 ) 1946

billion 1 10
1 ( )1 1012
2.( )10 10°



bimetallic strip
(expansivity)

(thermostat)
bimorph cell
(Rochelle salt)

binary notation

8 1 0001
2 0010 4 0100 8 1000 0 1

binary stars

binding energy
(mass
defect)

50 60

binoculars
(binocu- lar field
glasses 2 (telescope)

10x 50
(magnification)

binocularvision

binomial theorem(binomial expansion) (
)
( )
(x+y)"



X" nx"-ly n(n-1)/2 x"-2y? y"
bioenergetics
(
) (
) )
bioluminescence
( luminescence)
( )
)
( ) ( )
biophysics
physics
biprism

birefringence

double refraction
bistable circuit

flip-flop
bit(binary digit) ( )

(binary notation) 0

Bitter pattern

( magnetism) 1931 F-

Black body
(absorptance) (emissivity)
displacement law
black hole
velocity)
(

Stefan’s law;Wien's

(escape
(supernova)

)



X X X—1

10
(quasars) (gravitational
wave)
( )
( 1011 10-10 )
Schwarzschildradius
blast furnace
(Fe,05) (Fes0,)
(pigiron)
( )
Fe;0, 2CO 2H,-
3Fe 2C0, 2H,0
Co 0]
2C+0, - 2C0
( )
C0O H,
4%
body-centredcubic
cubic crystal
Bohr tneory
1913 : (1885—1962 )
(line spectrum) m
% r
(angular momentum) mvr
h/2rt  2h/2rt 3h/2m nh 21 (h
)
n n
hv (
(He* Li%* )
nA =21T r A n h/mv

nh/mv=21T r mvr=nh/2Tt



boiling point(b p )

(760mmHg=101 325Pa)
boiling-point-composition diagram

100%A 100%B
( )

(Raoult’ slaw)

(azeotrope)
boiling-waterreactor
nuclear reactor

bolometer
10-3
VA
(Wheatstonebridge)
(temperature coefficient)(
)
Boltzmann constant
k (R) (ND
k=R/N,=1.380622x 10-23JK-*
(1844—1906 )
bomb calorimeter ( )
( )
Boolean algebra
19 : (1815—1864 )
a
b a b ab a b (set)
0 1

Born-Habercycle -
MX



M (@)+X°(9) -~ X"(s) H

M(s) 1/72X,(g) ->M*X-(s) Hf

( )
@D
M(s)-M(@) H,
)
172X,(9) - X(@) H,
©))

M(@) -M(9) e H;

%)
x(@) e-X(9) H,

%)
M(@) X (@) -MX(s) H

He= Hit Hyt Hgt Hgb H

|-lL
(1882—1970
(1868—1934 )
boron counter
(counter)
(BF3)
10 a
a

Bose-Einsteinstatistics
quantum statistics
boson
(elementary particle)
( quantum statistics)
boundarylayer

Bourdon gauge

18



Boyle’'s law

() (P)

(ideal gas)
(1627—1691 )
E- (1620—1684 )

gas laws
Brackett series
hydrogen spectrum
Bragg’'s law
X C M) (
sin@ =nA /2d

(1890—1971 ) 1912
brass
67
breakdown

breaking stress
elasticity

breeder reactor
nuclear reactor

Bremsstrahlung[ 1

X-ray spectrum
Brewster’ s law

I taniz=n n
(1781—1868 ) 1811
Brinell hardness
J- A 1900

( mm,)
Britannia metal

80 90 5 15

British thermal unit(Btu)

1 1° F

1055 06

6 (

33

pv=
1662

1676

1Btu



bronze
1% 30%

1%

Brownian movement

( 1)
(1773—1858 )1827

brush

brush discharge
(corona)

bubble chamber

D- A (1926—) 1952
cloud chamber
bulk modulus
elastic modulus
bumping

Bunsen burner

( )
(1811—1899 ) 1855

Bunsen cell
(primary cell)

buoyancy



Archimedes’ principle
byte
(word) 8 (bit)



cadmium cell
Weston cell
caesium clock

133
(atomic clock) (radio frequency)
133
(9192631770 )
1013
calculus ( )
(1642—1727 ) (1646—1716
)
v
ds dt
v ds/dt S t s t
v (differentiation)
dt ds ds=vdt
y t S (integration)
t
2
S = A vdt
californium
Cf. a.n.98
( 700 ) 251 9 252
(activationanalysis)
G- T 1950
calorictheory
( )
calorie ( )( )
1 1 cC g s
(Slunit) (Joule) 1 =4 1868

Calorie(kilogramcalorie

1000

kilocalorie) ( )



calorific value

(MIkg™)
(kdg™H)
(bomb calorimeter)
calorimeter
(calorific value)
ca-pacity) (specific latent heat)

bomb calorimeter
calx

camera
1

( f-number)
(exposure meter)
( 16 18 24 )
2
television)
colour)

Canada balsam

canal rays
(discharge tube)

candela
Cd (SI units)
540x 1012
1/683
candle power

(specific heat

(colour
(prima-ry

(international candle)

candela(Cd)
capecitance



© 4 Q Vv

( )
Ater r €
(permittivity)
)
capacitor
capacitor
( )
(reactance) (Leyden jar)
«C A ( d €)
Ae d

capacitor microphone

(capacitor)
(capacitance)
condenser microphone
capillarity
surfacetension
capillaty
capture
( )
K ) « K )
X
carat
1 24 14 24 14
2 0.200
carbon cycle
4
6

12



12 10,13
(O HT SN+

13 13 .
Hﬁ +-E
7 e

13
O+ H—=1r+ v

14
TN+ H—= 0+
o=+
15 q
N+ (H—= T+ e
stellarevolution
carbondating(radiocarbondating) (

)

(cosmicradiation)
14

SN +n —Hyp
(photosynthesis)

14c  12¢

40000
1946—1947 F. (1908—1980 )

carbonfibres

Carnot cycle
(heatengine) N- L- S
(1746—1832 ) 1824
DB ETR LT 4R EDNZEE T, THFEEE,

RME Q ;s mMEE, BETHRET,: COEEE T, HEEWE, B
ME Q: (e, BEEAET . MEFEEE, SO
) () Q) n =W/Q,
(thermodynamics) W=Q,-Q, n =(Q:-Q,)/Q,
Q/Q=T, /T, n =(T-T)/T, T
T2
[
carrier
1 carrier wave
2 chargecarrier

carrier gas



(gaschromatography)
carrier wave

modulation)
Cartesian coordinates

y X
Oy O y x 0
P X
y
x y)
3 Z
1650 )

cascade liquefier
(critical temperature)

cascade process

(cascade liquefier)
case hardening

Cassegrainian telescope
telescope
cast iron
1.8 4.5
(blast fur-nace)
(pig iron)
catenary

y=c(coshx ¢)

cathetometer

(1596—



cathode
(electrolysis)
(anode)

cathode-ray oscilloscope(CRO)
(cathode-ray tube)

cathode rays
(discharge)

(cathode-ray tube)
(thermionic emission)
cathode-raytube(CRT)

(cathode-ray oscilloscope)

(control grid)
(electron gun)

625
25 ( )

|
cathodicprotection
cation
(electrolysis)
anion
cationicdye
dyes
CAT scanner(computerized axial tomography scanner)
X
tomography
caustic

( )



cavitation

(Bernoulli’ stheorem)

cavity resonator
resonant cavity

celestial equator
equator

celestial mechanics

(Newton’slawsofmotion) (Newton’slaw of
gravitation) (relativity)

celestial sphere

|
(day)
( )

cell

1

( ) (elec-trolyticcell)
( electrolysis)
(voltaiccell)
2 (halfcells)

Zn|Zn2+

Zn(s) - Zn2*(aq)+2e

( electrode potential)

(Daniell cell)

Zn(s)|Zn?*(aq) |Cu2*(aq) |CuE=1.10V
E



Cu(s)|Cu?*(aq) |Zn?*(aq) | Zn(s)E=-1.10V

Zn(s)+Cu?*(aq) - Cu(s)+Zn2*(aq)

) ( )

2 photoelectric cell

3 solarcell

4 Kerreffect( )
Celsius scale

(temperature scale)
© ) (100 )
100 ()

(kelvin) centigradescale 1948

(1701—1744 ) 1742 (
100° 0° )
cementation

casehardening
cementite

steel
centi-

c 17100 0.01 =1 (cm)
centigrade scale

Celsiusscale
central processing unit(CPU)

computer
centre of curvature

(lens) (mirror)

centre of gravity
centre of mass
centre of mass

centrifugal force
centripetal force
centrifugal pump



pump
centrifuge

centripetal force
v r mv2/r

v2/r
mv2/r
« m «C W
(gravity)GmM/d2 G d
GmM/d2=mv2/d

centroid
Cerenkov counter(Cerenkov detector) (
)
(counter)
( ) (photomultiplier)

Cerenkov radiation
(1904—) 1934
(Cerenkov

counter)
cermet

CERN(Conseil Européen pour la Recherche Nucléaire)



12

7 400GeV
cetane number
1 (
)
C g S unitsc g s
(units)
(calorie) (
)

(SI units) cC g s
chain reaction

-235
2 3
(critical mass)
Cl,-CI- +Cl-

Cl- +H, - HCl+H-

H- CI,-HCI CI-
change of phase(change of state)

(phase) ( )
(

latent heat)
channel

1 (transistor)

2
characteristic( )

logarithm
charge
(elementary particles)
( ) (
) (Coulomb’

slaw)

(electron)



x 10-19
charge carrier

1.602

(semiconductors) (n )
(holes)(p )
charge density
1 ( )
2 ( )
Charles’ law
(
) 0
(ideal gas) 1/273 VoV, (1+t/273)
Vo O % t
V=kT k
1787 J AC (1746—1823 )
(1778—1850 ) 1802
p=p,(1+t/273)
gaslaws
charm
(quantum number) (ele-mentary
particles) J (psi
particle) -
4 —
(hardrons)

chemicall cell
cell
chemical dating

niques)

chemical potential

v

(dating tech-

dG/dn G



chemiluminescence

luminescence
chemisorption
adsorption
chip
silicon chip
chirality
optical activity
Chiron
1977 50.68
300
choke
cholesteric crystal
liquidcrystal
chromatic aberration
aberration
chromaticity ( )
Xy z
x X (XY 2)
y Y XY 2
z Z (XY 2
XY Z
chromium steel
8 25 (stainless steel)
18 0.15 8
chromosphere
(photosphere) (sun)
10000 4000K (
) 50000K (corona)
chronon
2% 10-23
circle
« )
C )
|

3.141592



mt (pi) C=mtd=2mtr T r2

X2+y2  p2
circular measure
r 1
21 r 2L r  r=2m 360° 2m 1
=57.296°
circular polarization
polarization of light
circumnutation
nutation
cladding
1
2
Clark cell
(voltaic cell)
15 1.4345 H- (
1898 )
classical physics
19 (quantum theo-ry) (1900

) (relativity) (1905 )
Claudle process

(heal exchanger)

(1870—1960 ) 1902
close packing

12
ABAB
ABCABC (
cubic crystal )
cloud chamber
(ionizing radiation)



(1869—1961 ) 1911

( )

Clusius column

(thermal diffusion)

30

cluster

cluster)

coagulation

)
(
coaxial cable
(
cobalt steel
5 12 14 20

(alloy)
Cockcroft-Waltongenerator

celerator) 800

) E.T.S. (1903—)

1950
(open
20
( Al3+
)
4 | 2
(linear ac-
(1897—1967
1932

IH-HLi=1He + 4.

coefficient
1 ( )
a x? b x
2 ( )

(friction)

ax2 bx ¢ O



coefficient of expansion
expansivity
coefficient of friction
friction
coelostat

(celestialsphere)
coercive force(coercivity)

hysteresis
coherent radiatian

coherent units
(units)
(SI units)
1
(kgms-2)
coincidence circuit

cold emission

( ) (
field-emission microscope) (sec-ondary emission)
collector
transistor
colligative properties
( )

(lowering of vapour
pressure) (depression of freezingpoint)
(elevationofboilingpoint)
collimator
1

collision density

colloids



(substances)

)

(sols)

cologarithm

colorimeter

colour

740
620
585
575
500
445
425

€y
&)
©))

620nm
585nm
575nm
500nm
445nm
425nm
390nm

1861

(luminosity)

(
(10-9

) (
10-%) )

(colour)
(primary colour)



(colour photography)
(colour
televi-sion)
primarycolours
colour charge
elementary particles
colour photography

(primary colours)
(complementarycolour)

)

colour television
(Primary
colour)

(electrongun)
( colour)

colour temperature

coma ( )
1
2 (aberration)

combination
permutationsandcombinations
combustion

( flame )comet
150
10

(coma) ( )
10 104 109 107

Halley’ s comet
common logarithm



logarithm
communication satellite

(
synchronous orbit)
(microwave)
(solar
cells)
(ionosphere)
commutative law
X Yy Yy X XXy yx X
associative law distributive law
commutator ( )
compass
(
)
( )
(gyrocompasses)
complementarity
( de Broglie wave-
length) (electron diffraction)
(photoelectric effect)
(1855—1962 ) 1927 light
complementary colours
( colour)
( 608nm) (
490nm)
complex number
X iy i=/-1,x vy (x
) X 1y rcos@ irsin
0 r 0 ( )
J R (1768—1822 )
X

component vectors



)
Vcos® 6
|
compound microscope
microscope
compressibility
( elasticmodulus) (k) -dv/vdp
dv/dp
compressionratio
(internal-combustionengine)
8.5
9.1
( ) 12 18.1
Comptoneffect
X
A- H- (1892—1962
) 1923
h(v; Vvy) h
Vi Vp Vi Vp

computer
(binary notation)

(CPV)

concave

lens
concavo-convex

concave
concentration cell



cell
conchoidal fracture

condensation

latent heat
condensation pump
diffusion pump
condensed-matter physics
solid-state physics
condenser
1

3 capactitor
condenser microphone
capacitor microphone
conductance
(impedance)

conduction

1 ( )

(freeelectrons)
conductivity
2 ( )
chargecarrier energybands
conduction band
energy bands
conductivity ( )
1 A |
E/t E/t A AT, T)/I A

TZ Tl
Js-im-
1K-1
2 ( ) (resistivity)
/m

conductivity water



conductor
1 (conductivity)
(free electrons)

(
)
2 energy
bands
cone ( )
1 ( ) (retinas)
(
rod )
2(C ) « ) « )
« )
( ) Tt r2h/3 r
h
1/3
configuration
1
2 (atom)
conic
(cone)
(circle)
(ellipse)
(parabola)
(hyperbola)
« ) « )
e e=1 e 1
e 1
conjugate points
(lens) (mirror)
conjunction
( )
conservation law
(NaCl)

(AgNO3)



( )
NaCl AgNO; AgCl NaNO,

®) (m) E/c2 C

conservative field

consolute temperature

constant
1 y ax b

3 fundamental constants
constantan
(
(50 60 ) (40 50 )
constant-boiling mixture
azeotrope
contact potential difference

v, ¢,
v, W,

containment
1 (nuclear reactor)
2 (thermonuclear reactor)

continuous function
f(x) X

QD

f(@

continuous phase
colloid

continuous spectrum
spectrum

b

X=a



continuous wave
continuum
(frame of reference)
(relativity)
control grid

(thermionic valve) (cath- ode-ray
tube)

control rod

(nuclear reactor)

convection
( )
conventionalcurrent
19

(hole conduction)

convergent series

1+1/2+1/4+1/8+
+1/2” n (
2) n
n
converging lens or mirror
( )

)

diverging lens or mirror
conversion electron
internal conversion
converter
1



2 (Bessemer process)

3
converter reactor
( 232) ( -233)
(nuclearreactor)
convex
( )
(concave)
lens
coolant
(convection)(
) (
) (nuclear
reactor)
(moderator)

Cooper pairs
superconductivity
coordinate
Cartesian coordinates polarcoordinates coordinate
gcometry
analytical geometry
coordination number

closepacking) 12
Copernicanastronomy
(1473—1543 )

(Ptolemaic astronomy)

70

1835
core

( )

2 (nuclear reactor)



3
4
Coriolis force

G.de
(G.deCoriolis 1792—1843 ) 1835
24 40000
1670
1340km/hr
1670km/hr

corona
1 75000
2x 106K K ( )
( )

corpuscular theory
light
corrosion

electrolytic corrosion
cosine rule
a b c c2 a2+h2-2abcosH
a b
cosmic radiation

(protons)( )
% 10-11J  10J(108  1020eV)

1010eV
1018eV

cosmology

big bang theory;steady-statetheory.
Cottrell precipitator



coudésystem
telescope
coulomb
C (Sl unit) 1 1
C.de (1736—1806 )
Coulomb s law

d A Q (
)
F=Q,Q,/4 1t £ d?2 €
(permittivity) & =¢ & | €, €,
1785
counter

Cerenkov counter; crystal counter; Geiger counter;
proportional counter; scintillation counter; spark counter

(scaler)
couple

(moment)
creep
(yield point)

critical angle

totalinternalreflection
critical damping

damping
critical mass

(chain reaction)
235
235

critical pressure
(critical state)



critical reaction
(chain reaction)

critical state

(critical temperature)
(critical volume)
critical temperature

1
critical state
2 transitiontemperature
critical volume
CRO

cathode-ray oscilloscope

cross section
1
2
3
m2
crucible

cryogenic pump ( )
(vacuum pump)
20K

10-8mmHg (10-6Pa)

(critical pressure)

(critical state)

90°

(barns)

4K
(diffusion pump)

10-15mmHg (10-13Pa)

cryogenics

( refrigeration)
1K

demagnetization) 10-6K

cryohydrate

cryometer

0.3K

(adiabatic

( )

(thermocouples)



1K (resistancether-mometers)

0.01K
7K)
cryoscopic constant

depression of freezing point

cryostat
cryotron

(superconductivity)
crystal « )

crystal counter
(counter)

crystal habit
crystal
crystal lattice

crystal system
crystallography

X-ray crystallography
crystalloids
crystal microphone

effect)

crystal oscillator

(0.001K) (3x 10-

(Dewarflask)

( )

(piezo-electric

(quartz clocks)



crystalpick-up

crystal structure
ctrystal
crystal system

7

a b c b ¢ a a ¢c
B a b % 7

&N a=b=c a=p =y =90°

2 a=bz ¢ a=p =y =90°

€)) ( daz bz ¢ a=p =y =90°

4) a=bz ¢ a= =y =90°

|

(5) a=bz c a=B #y # 90°

(6) az bz c a=y =90° £ [

) a=b=c az B #y

cubiccrystal
( crystalsys-tem)

cubicequation
3 ax3+bx2+cx+d=0
X

cubicexpansivity

expansivity
curie

(activity) ( radiationunits)
(1867—1934 )
Curie point(Curie temperature) ( )
760

356

Curie s law
69 M X=C/T C
X=C/(T-6 ) 0
(1859—1906 )
— : (1865—1940 )

curium

Cm a n 96

247( 1.64x 107 ) r d ( )13 51

m p 1340+ 40 9 G T

1944 L B | 241 1947



current

( chargecarrier)

conventional current
currentbalance

corrent density

1
2
cusp
cycle
(period)
(hertz)
simple harmonic motion
cycloid
8r r
21 r
cyclotron
(accelerator)
D
D
12J(10MeV)
E O (1901—1958 )
synchrocyclotron

cylindrical polar coordinates
polarcoordinates

10-
1931



dalton
atomicmassunit
Dalton s atomic theory
J (1766—1844 )
1803
€y C )
)
3)
“4) ‘ ¢ )
‘ ¢ )
( )
Dalton s law
damping
(escapement)
(
)
database
dating techniques
( )
C )
(chemical dating) ( ) ( carbondating
fission-trac kdating potassium-argondating rubidi-um strontium
dating uranium-leaddating) (thermoluminescence)
daughter
1 ( ) (decay)
2 « )
day

(meridian) 24



d.c.
direct current
deadbeat
damping
de Broglie wavelength
(A) A =h/mv h
(1892—) 1924 (
photons) ( comple-
mentarity) (electron diffraction)
. (wave mechanics)
debye
(dipole)
1 10-30cm
3.33564% 10-30
Debye-Huckel theory -

( — ) P (1884—1966 ) E (1896
—) 1923
deca-
da. 10 10 =1
(daC).
decay
Ny t N
N=Noexp(-y 1) y
( N=1/2Np)
(
decay — )

( beta decay)
alpha particle

deci-
d 1/10 0.1 =1
(dC)
decibel
)
1/10 () n=101og,,/?/p,

P Po ( ) P Py -



1( ) 10%%( )

26 1
decimal system
10
( ) ( 174=0  25) ( )
5/27=0 185185185 ) (irrationalnumber)

/3 =17320508
declination

1
geomagnetism
2 (equator) ( ) ( )
defect
1
( )
( )
(semiconductors)
2 mass defect
definite integral
integration
degaussing
(
degenerate
1

(white dwarfs)
(neutron stars)

2 (semiconductor) (Fermi level)
( energy levels)
3
4 -
(Maxwel I-Boltzmann distribution)
degree ( )

1 1/360



2 (temperature scale)

3
p2qirs 9 p 2 )
axc+bx4+c 5
4 (differential equation)
(d2y dx?)3 dy dx=c 3 ( 2 )
degrees of freedom
1

(kinetic theory)

(equipartition of energy)

kT/2( k (Boltzmann constant) T
) 3LKT/2 L
( ) k=R/L R
3RT/2
(translational) (motion)
KT/2
( simple
harmonic motion)
3kT/2( ) 2kT/2( )
2kT/2( ) 7KT/2
2 (phase rule)
( )
dekatron
10

delayed neutrons

prompt
neutrons
delay line

(piezo-electric effect)

deliquescence

delta-irond



iron
demagnetization
( magnetism)

demodutation
( modulation radio)

denature
1
2

pH

3
densitometer

(photographicdensity)

(photometers)

density
1 (Slunit)

relative density vapour density

2 charge density
3 photographic density
depleted

depletion layer

(semiconductor)
(¢ p-n
semiconductor diode
depolarization
(primary cell) (polarization)
( ) (Leclanché cell)

depression of freezing point

(colligative property)—

)
t=K;C, C, K;



)

depthoffield

derivative

differentiation calculus

derived unit
base unit
desorption

detector
1 demodulation
2 counter
deuterated compound

deuterium(heavy hydrogen)
D

heavywater)

deuterium oxide
heavy water
deuteron

deviation

1.( )

2.

standard deviation
dew
Dewar flask

—1923 ) 1872
cryostat
dew point

)
-1
« )
2(r.a m.2.0144)
0.015
23.6K(

HDO(
20.4K)
)
(1842



dew-point hygrometer
hygrometer
dextrorotatory

)
optical activity
d-form
optical activity
diamagnetism
magnetism
diamond

( 10)

diaphragm

diastereoisomers

optical activity
dichroism

polarization
dielectric

(displacement)

(P)
0 D () E €0
(permittivity)
V/mm

capacitor
dielectric constant

permittivity
dielectric heating

V2FAY /t
f A t Y

P=D-Ee



[ (permittivity) 1
Dieselengine
internal-combustion engine
differential calculus
calculus
differential equation

y X Xy

differentiation( )
(calculus) y=F(x) y
dy/dx F(X) f(x+ x)-f(x) / x X-0
y=xn dy/dx=nxn-1 y=F(x) dy/dx X

diffraction

( interference)
F (1618—1663 )

Fresnel diffraction, Fraunhofer diffraction, electron
diffraction
diffraction grating

( 1000 )
C )
mA =d(sini+sin@ ) d A i
0 m ‘ ’
diffusion
1
(
Graham's law)
2 ( )

3
diffusion cloud chamber
cloud chamber
diffusion pump(condensation pump) ( )
(vacuum pump)

10-"pa



digit

479 3
digital computer
computer
digital display
digitron, light-emitting diode, liquid-

crystaldisplay. digital recording

30000

digitron
(digital display)

(light-emitting diodes) (liquid-crystal displays)

dihedral(dihedron) ( )
( )

dilatancy
Newtonian fluid
dilation( dilatation)
1
2. timedilation
dilatometer
(expansivities)

t1 t2
vV, VY, )

y =(Vo-V)/Vi(t-t)
dimensional analysis

dimensions



() L M

L/T L/T?
( Newton®slawofmotion) MLT-2 [
IT
P=VI P X = (MLT-2x Lx T-
1=ML2T-3) V( ) V=ML2T-3]-1
diode
( modulation) p-n
semiconductor transistor
dioptre
0 5m 1/0 5=2
/
dip
geomagnetism
dipole
1
2 30MHz

direct current(d.c.)

alternating current
direct-current motor
electric motor
direct motion
1
2
directrix
1 (cone)
2 (conic)

discharge
1 (secondary cell)
2
3



excitation)

discontinuous function
continuous function

disintegration

disintegration constant
decay
dislocation
defect
disperse phase
colloids
dispersion

(deviation)

(ny-np)/(ny-1)
(refractiveindexes)

(diffraction grating)
dispersion forces
vanderWaals’ force
dispersive power
dispersion
displacement(electric flux density)( ) ( )
D

distortion

aberration
distributive law

x(yx z)=xy+ xz
associative law commutative law
diurnal
24
div(divergence)

Tu, Z9x+9u,/Ty+u,/9z



THY . wiLAEREI Mk, vz HE. EIEF, ATH
SEfT R EEF SR, ik F SR ERY.
Laplace equation
divergent series
convergent series
diverging lens or mirror

converginglens or mirror

dl-form

optical activity racemic mixture
D-lines D-

589.0nm

589.6nm
domain

magnetism
donor

semiconducor
doping

semiconductor
Doppler effect

C )
F
F=f(c-uo0)/(c-us)
T Cc Uy Ug
G J (1803—1853 )
(red shift)
c
F=fV [(1-v/c)/(1+v/c)]
% v2/c? 1
F=F(1-v/c)

d-orbitald

orbital

dose( )



(fonizing radiation)

gray rad( ) (lrad=0 01 gray radiation
units)

linear energy transfer
dosimeter
(dose)
(1onization chamber)

double refraction

( )

(optic axis)

polarization
doublet
1

2 D
drain
transistor
dry cell

(Leclanché cells)
( )
dry ice
-78
(195K)
ductility

Dulong and Petit’'s law -

25Jmol-1K-1 P (1785—1838 ) A T (1791
—1820 ) 1819
3R R (gas constant)

dust core
core
dwarf star



(Hertzsprung-Russell diagram - — )

white dwarf
dynamic equilibrium
equilibrium

dynamics(kinetics)
(in-ertia)
(momentum) (  Newton’'slawsofmotion)
( statics )
dynamo
(direct current) (gen-
erator) dynamo
(alternator)
dynamometer
1
2
3 (current dynamometer ) (currentbalance)
dyne
(c g s system) 1 lcms-2

1 =10-5
dystectic mixture



n (1+1/n)n
2.71828 (logarithms)
(exponential) ex
earth
149600000km 5.976x 1024kg 12756km
( earth’satmosphere)
32km
10km 2900km
3
47 28 8 4.5 3.5 2.5 2.2
1 5.5
13
6400K
geomagnetism
earthquake
( )
(Richter scale
8.9)
earth’satmosphere ( )
78.08 20.95
0.93 0.03 0.0018 0.0005 0.0001
0.00001
7km 28km
50km
1000km
100km 150km
D (50 90km)
E (90 150km) -
0 (1850—1925 ) A E (1861—1939 )
F (150 1000km)
E (1892—1965 )

8mm  20m



(satellites) (

||
earthshine

earth’s magneticfield
geomagnetism

ebullioscopic constant
elevation of boiling point

eccentricity
conic
ECG
electrocardiogram
echelon
(interferometer)
(diffractiongrating)
echo
(
radar
echolocation
1 radar echo
2 (
(
eclipse
¢ > C )
|

ecliptic

)

400km



circle)
edddy current

( )

(ferrite cores)

(inductionheating)

Edison cell

nieckel-iron accumulator
EEG

electroencephalogram
effective temperature

luminosity
effective value

root-mean-square value
efficiency

(reversible heatengine)
TZ
Carnot cycle)
effusion

eigenfunction

Einstein equation
1 -
E m c
relativity
2 E,,=hf-W E
h Li
function)
Wy
(work function potential)
E hf-1
einsteinium

(celestial sphere)

(T-T)/Ty

(wave function)

1905

max

W

E,ax=Nf-0 e e
(work function energy)

{7

(great

E=mc?

(work



Es
254( 270 ) 11
(Ghiorso) 1952

Einstein shift
red shift
elastance 1/C
(capacitance)

)

elastic collision

elasticity
| |
(stress)
(strain) (
L L
L
—_— C
( D )
elastic modulus
(stress) (strain)

(1773—1829 )

¢ ) (

electret

electrical energy
Qv Vv

electric arc

electric-arc furnace

a n.99

1961

0A)
(Hook’slaw)



electric bell

electric charge

charge
electric constant
permittivity
electric current
current
electric displacement(electric flux density) (

)
D ( )

electric field

(E)

(electric dis-placement)D D/E €
D/E (e)

r E=Q/41t r2e ¢ (
Coulomb’ slaw)
electric flux
W (electric field)
electric displacement
electric flux density
electric displacement
electricity

electric lighting

( excita-tion)



(ground state)

(sodium-vapour lamp) (mercury-vapour lamp)

]

electric motor

(75%  95%)

( )

linear motor
electric polarization
dielectric
electric potential
V

(p d)

electric power

Vicosy A | ] (phase angle) cos
g

electric sperk
(lightning)

electric susceptibility
susceptibility
electrocardiogram(ECG)

electrochemical cell
cell
electrochemical equivalent
z 1



Faraday’ slaws(ofelectrolysis)
electrochemical series

electromotive series
electrochemistry

electrochromatography

electrophoresis
electrode
( )
electrodeposition ( )
(electroforming) (electroplating)

electrode potential
(half cell)

Ew
(hydrogen half cell)

P(s) [H,(H (aq) |Zn>*(aq) | Zn(s)
(e.m.f.) -0 76V(

-0 76V

electromotive series
electrodialysis
electrodynamics

electroencephalogram(EEG)

electroforming

(electrodeposition)

eletrtoluminescence
luminescence

electrolysis

)

25 1

Zn*|Zn



electrolyte ( )

electrolytic capacitor
capacitor
electrolytic cell

electrolytic corrosion
electrolytic gas

electrolytic rectifier
(rectifi-er)

electrolytic refining ( )

)

- Cuzt 2e

electrolytic seperation

electromagnet

electromagnetic induction

(e.m.F.) (
do /dt

E=-d® /dt
Faraday’ slaws Lenz' slaw Neumann’ slaw,induc-tance
electromagnetic interaction
fundamental interactions
electromagnetic pump



electromagnetic radiation

( )
2.9979x 108m/s ( )

(photons) hc/A h
C A (quantum
mechanics) (wave mechanics)

electromagnetic spectrum
elecromagnetic spectrum
(electromagnetic radiation)

(105 10-3m) (10-3  10-6m) (4
7x 10-7m) (107 10-°m) X (10-¢-
10-11m) (10-11-10-14m)

electromagnetic units(EMU)
. (c g s system)
EMU (abampere)( EMU ab-
) 1 1
1 EMU 1
(SI unit)
electrostatic units
electromagnetic wave
elecromagnetic radiation wave
electrometallurgy

electrometer

( )

electromotive force(e.m.f.)
(internal
resistance)
electromotive series(electrochemical series)
(electrode potentials)
(H* e-1 2H)

electron
(elementary particle) (lepton)



9.109558x 10-31kg 1.602192x 10-31

electron affinity

A
X
X(@) e-X(9)
H
electron capture
1
2
( ) X
electron diffraction N 2EVM
(diffraction) X
( de Broglie
wavelength) ( m e) V

Amv? . 2=V, It VAR FRERE . AT GRERHEE) ShE P
J2EVM ). T FRIERFEFE (V)T h/p FF, ik h HEH
wEE, FEN=h/2EL . BT 3600V BITER R, =R R

0.02nm 1/(3x 104) X
X
1927 G (1892—1975
)
cJ
(1881—1958 ) L (1896—1971 )
(LEED) (HEED)
electronegative
E=(1 A)/2 | A

2.1 2.5 3.0 2.8
electron gun



(cathode-ray tubes )

electronics

electron lens

(elec-tron microscopes)
(cathode-raytubes) electron microscope

( )
105eV
0 004nm( de Broglie wavelength) 0 2
0 5nm (electron lenses)
( 50nm)
10 20nm
| |
electron optics
(electron microscopes) (cathode-ray
tubes) (electron lenses)
electron probe microanalysis(EPM)
( 10-13g)
X 11

electron-spin resonance(ESR)
( magnetismetism)

(magnetic moment)
(energy levels)

nuclear magnetic resonance
electronvolt ( )



eV 1V
(SI unit) leV
1.602x 10-19
electrophoresis(cataphoresis)

electrophorus
(electrostatic geneerator)
electroplating
(electrodeposition)
electropositive
electroscope

electrostatic field
(electric field)
electrostatic generator

(electrophorus) (Wimshurst machine)
(Van de Graaff generator)
electrostatic precipitation

Cottrell precipitator
electrostatics
( Coulomb’s law)
electrodynamics



electrostatic units(ESU)

(c g s system) ESU
( ESU stat ) 1
lcm 1 ESU
1 (SI unit)
electromagnetic units
electrostriction
magnetostriction
electrum
1 55 88
2 (German silver) 52 26 22
elementary particles
1898 J J
1914
1932
1935

(fundamental interactions)

200 ‘ ’
(leptons v
T )
(hadrons T )
- 1963
( ) ( )
( )
( 2 3 1

3) ( ) (u 2 3

) (d -1 3) (c 2 3) (s 1 3) (t
2 3) (b 1 3)

wd(2 3 2 3-1 3=1)
wld2 3 -1.73-1.73=0). WEHHNELNS, EFURER(T, 7,
Z£3), BTEFHEfHETE( =2 .73, F5F).

(Pauli exclusion principle)

18



18

(
)
elements of an orbit
conic)
(ecliptic)] (inclination) (node)
(anomaly)
elevation of boiling point
) t kgC C
K
t t
colligative property
Elinvar
- 36 12
ellipse



1T ab a

0) ( ea 0) e
2b?2 a

ellipsoid

(ellipse)

X2 a2 y2
( a b c

elliptical galaxy

galaxy

elliptical polarization
polarization of light
eluate
elution
eluent
elution
elution

elutriation

emanation

Rn-219( )
e m F
electromotive force
emission spectrum
spectrum
emissivity( )
€
body)
0
emittance
exitance
emitter ( )
transistor
empirical

empirical formula
formula
emulsion

X2 az y2 p2 1 (ea
z2 c2=1
— )
( )
Rn-222( ) Rn-220( )
(black
1
(absorptance)



(colloid)

enantiomers
optical activity
enantiomorphism
optical activity
endoergic

exoergic
endothermic

exothermic
energy

m % mvz  2( ) (m my)ca(
) W lw2 2 |
(internal energy)

energy band

(energy levels)

energy level

(orbitals)



( excitation) e
 — (quan-
tum theory)

engine

heat engine Carnotcycle internal-combustion en-gine
steam engine

enrichment
235 239
enthalpy

Ho H U PV H U

P v
H U p Vv H

entropy

S

S
(0))
M S QT
( ) (

heat death ofthe universe)
(thermodynam-1ics)
ephemeris

ephemeris time(ET)

1900 1 0 12
279.696 6778°
31556925.9747 (second)
1964
epicentre

epicycle



epidiascope

( )
( )
epitaxy(epitaxial growth) ( )
epithermal neutron
( moderator)
(fast neutron) 0 1 100eV
EPM
electron probe microanalysis
equation of motion(kinematic equation)
@
(s) (V)
v=u at
s=(utv)t 2
s=ut atz 2
v2=u2 2as
u %
equation of state
(n) p % T
(gas law)
pV nRT
R (n — )
(
)
(ptk) (V' nb)=nRT
k nb
J D
(1837—1923 )
k=n2a V2
a
equation of time
14.2 2
16.4 10 (4 15/16 6 14/15

9 172 12 25/26 )

equator
1

2 ( geomag-netism)



3 (celestial sphere)

equilibrium

equinox « )
1 (celestial sphere) (ecliptic)
2
3 21 9 23

precessionoftheequinoxes
equipartition of energy

L (1844—1906 ) J C (1831—1879
) (equilibrium)
(degrees of freedom)
KT/2 k
(Boltzmann constant) T (quantum)

erecting prism

erg
C.g.S. 1 1
1 =10-7
ergonomics

Esaki diode

tunneldiode
ESCA

photoelectron spectroscopy
escapement



escape velocity

m M r
MmG/r2( Newton’s law of gravitation)
MmG/r

H— -85 I IBAERIEIAE, TREIEhREny? 2 AT M Gy, vl
JOEMG [r), HiRdbREEE. HihIkin A 3Ra)E 2 E R
BT, T H LA IR AE Y 11200ns ', M B BdbiR AT 2370ns .

ESR
electron-spin resonance
ether(aether)

- (Michel-son-Morley experiment)

eudiometer

eutectic mixture

evaporation

even-even nucleus -
even-odd nucleus -

event horizon
black hole
evolute

exa-
E 108 108 =lexametre(Em)
excess electron
(semiconductor)



exchange force
1

(

)( elementaryparticles)

2 magnetism
excitation
1
(ground state)

(

energy level

2
3
exciton

(semiconductor)
exclusion principle
Pauli exclusion principle

exitance

M

(Wm-2) ()
exitance (emit-tance)
exoergic
( endoergic)

exosphere

earth’ s atmosphere
exothermic

endothermic
expansion

binomial theorem Taylor series
expansion of the universe
(redshift)
(1889—1953 )

( )

big-bang theory; Hubble constant.
expansivity(thermal expansion)
1.
0 ° I, I,
I, 1L(1 aB6)

(M)
(Imm-2)

1929

@



I, IL(1 a® bB2 cb3
a b c
2
A, A1 BB)
B B 2a
3
Vo=V (1 y 6)
Y y 3a.
( Charles’ law )
exponent
x y) n n
1 x0 1
exponential
y a¢y X
( e)
x3/3 X" n

exponential growth

|
exposure meter

extensometer

extinction coefficient

I P [log(l,
extraction
1
2.

1)] cd.

).

eX

x yn

1 x x2/2

ex



extraordinary ray
double refraction
extremelyhighfrequency(EHF)

30000 300
extrinsic semiconductor
semiconductor
eye
(cornea) (lens)
( cone

eyepiece(ocular)

rod)

(iris)



Fabry-Perot interferometer -
(interferometer)

face-centred cubic(f ¢ ¢ )
cubic crystal

factorial
n
4 4x 3x 2x 1 24 1
Fahrenheit scale
212° 32°
G D (1686—1736 ) 1714
96° F
32)/9 (Celsius scale)

fall-out( radioactive fall-out)

250
131 90
131
90
farad
F
1 1F 1Cv-1
C ) (10-F)
—1867 )
Faradaycage

Faraday constant
F
(Avogadro constant)
9.648670x 104

Faraday effect

BI I
Faraday s laws

€y

@) m Q=Fmz M

C=5(F

(1791



€y
)

Faraday’'s laws of electromagnetic induction

1
2
3
fast neutron

0.1MeV(1.6x 10-14J)

1.5MeV(2.4x 10-137)

nuclear reactor slow neutron
fast reactor
nuclear reactor

fatigue
metal fatigue
f ¢ ¢ (Face-centred cubic) (
cubiccrystal
feedback
(governor)
femto-
f 10-15
(fs)

Fermat’s principle

P.de (1601—1665 )
fermi
10-15
1 (fm)
1954 )
Fermi-Dirac statistics -
quantum statistics

238

10-15

E-

=1

(1901—



Fermi level

( energybands)
fermion

guantum statistics)

boson
fermium

Fm.

257( 10 )

1952 A
ferrimagnetism

magnetism
ferrite

1 MO.Fe,04 M —

2 steel
ferroalloys

(steel)
ferroelectric materials
( )
( magnetism)
(piezoelectric effect)
ferromagnetism
magnetism
fertile material
(fissile material)
238 239 239

nuclear reactor
FET

transistor
Feynman diagram

quantum electrodynamics
fibre optics

optical fibres
field

(force)

Newton’s law of gravi-tation)

100

(

(fundamental



interac-tion)
(electric field) (magnetic field)

field coil

field-effect transistor(FET)
transistor
field-emission microscope

field-ionization microscope(field-i1on microscope)

(field-
emission microscope)

( )

field lens

field magnet

file

film badge

filter
1 ( )

2
filter pump



filtrate ( )

filtration

finder( )

fine structure

finite series
series
fissile material

235 239 (nuclearre-actor)
fertile material
fission
nuclear fussion
fission products
nuclearfussion
fission-track dating

Fitzgerald contraction
Lorentz-Fitzgerald contraction
fixed point

(temperaturescale)
fixed star
(celestial sphere)
18
(proper motion)
Fizeau’s method
A. (1819—1896 )

flame



flash photolysis () ( )

flash point

flavour
elementary particles
Fleming®s rules

flip-flop(bistable circuit)

(logic circuits)
floppy disk

magnetic disk
fluidics

fluidization

fluid mechanics
(bydro-statics)

(hy-drodynamics) ( ) ( )
« )

fluorescence
luminescence
fluorescent light



electric lighting
flux
1 luminous flux
2 magnetic flux
3 electric flux

4
flux density

1 magnetic flux

2 electric flux density

fluxmeter ( )
(magnetic flux)

Hall effect
FM(frequency modulation)
modulation
f-number

aperture
focal length

(optical centre)

focus)
focal point

focus
focal ratio

aperture
focus

1 ( )

length)
2 ( ) conic ellipse
foot

forbidden band
energy bands
force
F
m v
F=d(mv) dt
a ( Newton®s laws of motion)

(prin- cipal

(focal
1 3
mv
F=mdv dt=ma



(field)
forced convection
convection
force ratio(mechanical advantage) ( )

C ) ( )

formula

1 ( )

CH,0
CHyCO  OH( CH5COOH)

2 ( )

Fortin barometer
barometer
fossil fuel

Foucault pendulum

( 24
) . . . (1819—1868 )
1851
Fourier series

f(x)=a, (a;cosx+b;sinx)+(a,cos2x+b,sin2x)+ a’ at
bt b, J.B J. (1768—
1803 ) ( )

fourth dimension
space-time
f p s units
frame of reference
( space-time)

Frasch process



Fraunhofer diffraction
(difraction)

(Fresneldiffraction)

(1787—1826 )
Fraunhofer lines

free electron
electron
free energy

G=H-TS G M
H (enthalpy) S

)F F=U-TS U
F
free fall

(acceleration of free fall)
free spece

1
permeability)
freeze drying

freeze mixture

Frenkel defect

defect
frequency

f

(hertz)( )

A
h

frequency modulation(FM)

modulation;radio
fresnel

J.V.

(entropy) G

G

0

G
)

(internal energy)

(

(")

permittivity)

f ¢ A

f=E h

(

-20



1012
(THz) A J-
Fresnel diffraction
(diffraction)
(Fraunhofer diffraction) A-
Fresnel lens
( )
friction
B
F B
FL
M s
Fy MR Mk
M S M k
rolling friction
froth flotation
frustum
fuel
18 (fossil fuels)
( nuclear energy)
fuel cell

(1788—1827 )

(1788—1827

)

F

M SR



1/20,+H,0+2e — 20H-

fuel element
nuclear reactor
fugacity
f
du  RTd(Inf) v

(activi- ty) 1

full-wave rectifier
rectilfter
function

y f(x) x y X y X
y
fundamental
harmonic
fundamental constants(universal constants) (

)

fundamental interactions
4

unified-field theory
1040
(field
of force) (
Newton’s law of gravi-tation) —_—

1010 (lepton)



B (betadecay)

( Coulomb’s law) (photons)
1010 (hadron)
¢ 1% )

fundamental units

( )
(c g s ) ' - (m ks )
(f p s )

fuse

fusible alloys
( 100 )

(eutectic mix-ture)

70
fusion
1
2 nuclear fusion

fusion reactor
thermonuclear reactor



gain
amplifier
galaxy
1011 30 000 ( 3 26
4 000 10 000
Galilean telescope
telescope
Galilean tranformation
0 x vy 2
0 x vy z)
" ox-vt
y y
z z
t t
Loreutz transformatio
gallon
1 ( ) 0.001217
( 0.998859 ) 1 4.54609
)
2 0.83268 3.78544

galvanic cell
voltaic call
galvanized iron

galvanometer

(ammeter) (voltmeter)

)

5x 1015

10

(



ballistic galvanometer
gamma-ion

ion
gamma radiation

10-15  10-10 (10 10 )
10-10  10-14 -60
00 £t iy
-60 1.17 1.33
gas
(gas
laws) (ideal gas)
(

equa-tion ofstate)
gas constant(universa molar gas constant)‘

R ( gaslaw)
8.31434Jk-1mol-1
gas cooled reactor

nuclear reactor
gas equation

gas laws
gas laws

(ideal gas)
(Boyle’'s law) (p) )
(pv ) (Charles’ law)
/T )
pvV nRT. n R (gas constant)

eq uation of state
gas thermometer
2.5 1337K
( )
(manometer)
(barometer)
gas turbine



) (
( )
gate
1
2 (transistor)
gauss
G c 10-4
Gauss law

(1777—1855 )

gaussmeter
(magnetometer)

Gay Lussac’s law -

1.

- (1778—1850 )
(Avogadro’ slaw)

2 Charles® law

Gegenschein ( )

180°

zodiacal light
Geiger counter(Geiger-Muller counter)
(ionizing radiation)

( )
1000
1908 - (1882—1947 ) W-
1928
Geissler tube
1858

|-|.
gel

(colloid)



general theory of relativity
relativity
generation time

generator

geocentric universe

(
) 20
9
geodesic(geodesic line)
geodesy
geomagnetism
)
) I 90
°( 90° 90° )
19 70 76.1°
100° ( ) 65.8° 139° () F I D F
F (1 =10-4
) F1 D F
F 0.2 0.6
1576 1800 11° 24
° 1 74° 67° (palaeomagnetism)

geometrical optics
optics

geometric average
average



geometric series

1
4 16 64 256 4 a ar
ar? arn-1 n a(rm 1)/(r 1)
geophysics
(
)

geostationary orbit
synchronous orbit
geosychronous orbit
synchronous orbit
geothermal energy

German silver(nickel silver) ( )
5 2 2

electrum
getter

Gev
100 BeV 10
giant star
(Hertzsprung-Rus-sell
diagram) (stellar)

supergiant
gibbous

phases of the moon
Gibbs free energy(Gibbs function) ( )

J W (1839—1903 )

free energy
giga- ()

G 10 109 =1
(GJ)
gilbert



Gb.

1074t (0 79577)

gimbal
[ (gyroscope)

Giorgi units

m k s units
glass fibres
0.005 0.01
globular cluster
104
200
glove box
glow discharge
gluon
elementary particles
governor
grad(gradient)
19/9x+j9/y+kg/z
F F
)
gradient
1.
() dy/dx
2. grad
Graham’'s law
1829

gram

g c.g-s

(magnetomotiveforce)

W.  (1544—1603)

]
106
i J k x vy z
(
y=mx ¢ m y

(1805—1869 )

(c.g s.u-nits)



mole
graph

Cartesian coordinates polar coordinates
grahite-modulated reactor

nuclear reactor
graticule

( )

grating
diffraction grating
gravitation
Newton’ s law of gravitation
gravitational constant
G (Newton’ s law of gravitation)
6 664x 10-11Nm2kg-2 G

gravitational field

gravitational interaction

fundamental interactions
gravitational mass

mass
gravitational shift

redshift
gravitational waves

(gravitational field)

(relativity) ( )

[ (black hole)]

graviton
( fundamental
interactions)

gravity

(gravitational field) ( mass)
F ma F m



ofgravitation)(F GM;M,/d?)
(gravitational constant) M

g 9.80665ms-2

P b
dy
gray
Gy
( radiation units)
1965 )

great circle

greenhouse effect
1

Gregorian telescope

telescope
grid

1 C )
2 ( )

control grid
ground state

energy level

ground wave

radio transmission
gun metal
88 90

gyrocompass

@ @

(Newton’s law

g GM/dz G
d
Fe
Foo Py Fede?Mo/Mcdy?
M
1/6
(dose)
L H (1905—
)
750kV
8 10 2 4



(gyroscope)

gyromagnetic ratio

Y
(magnetomechanical ratio)
gyroscope

(gimbal)
@
(2)

momentum)

(gyrocompass)

(angular



habit
crystal habit
hadron
( fun-damental
interactions) T

(baryons)
(mesons) (lep-tons)

elementary perticles
half cell

(bydrogen
half cell)

half life
decay
half thickness

half wave plate
retardation plate

half wave rectifier
rectifier

half width

Hall effect

(1855—1938 )
= Ey Ry;B ] B
Ry Ry 1/ne n

Halley’ s comet
(comet) 76 1910 1986
1705 -
(1656—1742 )
halo

Hamiltonian
H



( )
(1805—1865 )

hard ferromagnetic materials
soft i1ron
hard radiation

soft radiation
hardware

computer
harmonic

)

harmonic motion
simple harmonic motion
harmonic series(harmonic progression)

1 1/2 1/3 1/4 1/n
harvard classification

spectral class
health physics

(dose)
heat

(heat)

U (heat)
U u Q—Ww Q
W Uu 0 ‘ heat-

(heat of atomization) (heat of combustion)
(enthalpy)
kjmol-1
heat capacity heat transfer latent heat
heatbalance

1 ( )



heat capacity(thermal capacity)

©
JK-1kg- (C,) JK-lmol-L

c G,

heat death of universe
(entropy)

(1822—1888 )

heat engine

(internal-combustion engine)
(steam engine) ( )

(Carnot cycle)

(Raukine cycle)
heat exchanger

( )

heat of atomization

heat
heat of combustion

heat
heat of formation

heat of neutralization

35° N
35° N

JK-1

35° S

35° S

©



heat of reaction

heat of solution

)
heat pump

heat radiation(radiant heat) ( )

black body; Planck®"s radiation law; Stefan’slaw; Wien"s
displacement law
heat shield

80
heat transfer

(conduction)( conductivity) (convecti-on) (
heat radiation)
Heaviside-Kennellylayer
earth’ s atmosphere
heavy hydrogen

deuterium
heavy water(deuterium oxide)
1H 2H( D)
r d 1 105 m p.3 8 b p 101 4 D,0
( 0.003 )
( moderator)
HDO
hecto-
h 100 100
=1lhectocoulomb(hC)

Heisenberg uncertainty principle



uncertainty principle
heliocentric universe
(
310—330 ) ( 90—168 )
(geocentric system) (1473—1543 )
(1564—1642 )

(solar system)

(galaxies)
Helmhotz free energy
free energy
henry
H (SI units)
( 1 1
) : (1797—1878 )

Henry’s law
1801 - (1775—1836 )

Hertz
Hz (Slunits) 1
( 1857—1894 )
| |

Hertzsprung Russell diagram(H R diagram)

(H-R ) G ) x )
y X
(
) (white dwarfs)
(giantsstar) (supergiants)
1911 (1873—1969 ) 1913 H N
(1897—1957 )
Hess"s law
(
)

2C(s) 3H,(9) 3%0,(9)-2CO,(g) +3H,0(1)
2 HA43 Hy H.  H,

2C(s) 3H2(9) - C,Hs(9)
( He)



C,H4(9)3% —~ 2CO,(g) +3H,0(1)

( He)  He
Het He 2 H+3  Hy
H; - (Born-Haber cycle)
1840 (1802—1850 )
heterodyne
(beats)
(superheterodyne receiver)
heuristic
(algorithm)
(iteration)
heusler alloys
19
high frequency(HF)
3 30 10 100
high speedsteel
12 22 5 0.4 0.7
high tension(HT)
hole
(rest
energy) (charge carrier)
semiconductor
holography
(coherent radiation) (laser)
( )
|

(1900—1970 ) 1948

Hooke’'s law



(stress)

(strain) ( elastic
modulus) : (1635—1703 )
horsepower (hp)

550 - 745.7

hot-wireinstrument

Hubble constant

(redshift)
49 95kms-1
2x 1010
(1889—1953 )
hue
colour
humidity
kgm-3

Huygen’s construction(Huygen’s principle)

(1629—1695 )
hydraulic press
|

hydraulics

hydrodynamics
hydroelectric power

(turbine)



hydrogen bomb
nuclearweapons
hydrogen electrode
hydrogen half cell
hgdrogen half cell(hydrogen electrode) ( )

(electrode poten-tials)
1.0M
25 Pt(s)/H,(g) H*(aq) H, - 2H* 2e
hydrogen 1ion
pH
hydrogen spectrum

( )
1885 J.J. (1825
—1898 )
1 N R@/n+1/n%)
n,=2
n,=3 4 5 A R
(1874—1954 ) n,=1
(1865—1947 ) n,=3
n,=4
hydrometer
hydrostatics
hygrometer
(humidity)
hyper
hypersonic——

hyperbola



e 1 (conic)

X 2a y
2b (ae 0) ( ae 0) X
m 2b%/a X2 az-y2 ph2=]1
y=t bx a

hyperbolic functions

X

sinhx=1/2(ex-e-x)
coshx=1/2(ex ex)

tanhx=(ex-e-x)/(ex eXx)

(sech) (cosch) (coth)
hypercharge
(baryons) ( elemtntary particles)
( fundamental interaction)
+1 T (pion) 0

hyperfine structure
fine structure
hypermetropia(hyperopia)

|
hyperon
(elementary particle) (baryon)
(strangeness)
hypersonic
5 ( Mach number)

hypertonic solution

hypo-

(hypo- tonic
solution)
hypotonic solution

hypsometer

hysteresis



(

(stress)

0

( )

magnetism)

(strain)

(B)

H
PQRSTP

0Q

B

(H)

OR



ice point
) ©°)

iconoscope
( camera)

ideal crystal

ideal gas(perfect gas)
(gas laws)

ideal solution
Raoult’ s law
identity
S, A—TFHEMRNSAEESFAZAFANRE. i, 5y
2y + Jv.
ignition temperature

1.

2 (plasma)
illuminance(illumination)

E
(Tux)( )
image
Image converter
C v X

)

Imaginary number



J-1 J-1 i

complex number
immersion objective

Iimpedance
YA
(R)
Z R*+X? Z R iX
(Joule*slaw)

imperial units

f.p-s.
unit)
implosion
impulse
L
J=m(v;-Vo) (m
Incandescence

electric lighting
inclination
1 geomagnetism
2
indefinite integral
Iintegration
indeterminacy
uncertainty principle
inductance

E:i\/é

(reactance) (X)
i=+-1

(sl

Fdt

(ecliptic)

( self inductance)
( mutual induc- tance)

d

L E=-L— I

induction

dt



electromagnetic induction inductance
induction coil

(transformer) (in-ternal-
combustion engine)

induction heating
(eddy currents)

(transformer)

induction motor
electricmotor
inelastic collision

(energy levels)

inertia

Mach’'s principle inertial frame
inertial frame
(frame of reference)

inertial mass
mass
infinite series
series
infinitesimal
(calculus)

infinity

00 -00

inflection



y=F(x) dy/dx 0
d2y/dx2=0
infrared astronomy

(

infrared ra-diation)

(windows)(1.15 1.3ym 1.5 1.75uym 2 2.4um 3.4

4.2um 4.6 4.8um
100 3000K

(synchrotron)
(tele- scope)
(photovoltaic)
infrared radiation(IR)

1 1800
2
1.2
infrasound
20
insolation
( )
(solar constant)
MJm-2

instantaneous value

insulator

energy bands
integral calculus
calculus
integrand
integration
integrated circuit
(semiconductor)( )
1

( ) (

0.7
(1738—1822

100

)



integration

L1 €9)
(integrand)
(integral) T(x) [ F(x)dx
dx f(x) X
C
a  f(x)dx
() X=+r
X=-r
intensity
1.
radiant intensity
2.
decibel
3.
magnetic field
4.
electric field
5 luminousintensity
Iinteraction
fundamental interaction
interference
1801
(1773—1829 )
( )
( ) (Newtons ring)
interferometer

interferometer
(interference)

echelon Fabry-Perotinterferometer Michelson-Mor-ley
experiment
intermediate frequency
heterodyne superheterodyne receiver
intermediate neutron
102 10 (1.6x 10-17 1.6x 10-14joule)



intermediate vector boson
W-particle
intermetallic compound

intermolecular forces
van der Waals'forces

internal-combustion engine

( ) 1876
(1832—1891 )

C )

19

(1858—1913 ) 1896

550
(compression ratio) 8 9 1
15 20 1
gas turbine
internal conversion
( excitation)
(ground state)
K L M
(Auger
electron) X
internal energy
U
U (
) Q
W u=Q W

energy heat
internal resistance

(B) () M



r (E V)/I r
international candle
(candela)

international date line
180°

15° 1
15° 1
180° 1884

International Practical Temperature Scale
temperature
interplanetary space
(solar system)
(solar wind)
100

1
interstellar space

interstitial
defect
interstitial compound

intrinsic semiconductor
semiconductor
Invar

(63.8 ) (36 ) (0.2 )

(expansivity)

inverse functions

y=f(x) x=g(y) ay) O
y X y=sinx X 'y xX=arcsiny
sin-ly cos'ly tan-ly cot-ly
secly cosec-ly sinh-ly cosh-ly

tanh-ly
inverse-square law



(Newton"slawofgravitation)

(Coulomb®slaw)
inversion layer

transistor
inversion temperature

Joule-Kelvin effect
involute

evolute
on

ionization
Ion engine

(
(specific impulse)
(
(ionization potential)
( )
ion exchange
( )
-NH;* X-
X- -C00  -S0,0-
M+
Caz+
Na*

ionicradius



NaF Na F 23.1nm Na*
F_
Nat 9.6nm F- 13.5nm
« )
« )
ionic strength
[
I 5 mz;2
tonimplantation
ionization
(ions) ( electrolytes)
HCl - H* CI

Na CI-Na*Cl-
( pho-toionization)

(1onizing ra-diation) (thermal
Ionization)
A-AY e

A e—»A_
ionization chamber
(1onizing radiation)

Geiger
counter
Ionization gauge

10-6
itonization potential (IP)
[



1P

Lit-Li2t e
Li-Li™ e
Li** K
Ionizing radiation
(ionization)
( a )
X )
(secondary electron)
H,0-e  H,0" H,0*
- OH+H;0*+- H
1] . ” “ *N
ion-microprobe analysis
(
mo)
1onosphere

earth’s atmosphere radio transmission
1onospheric wave
radio trausmission

ion pair

HCI -H CI-

A—>A+ e-
ion pump

(vacuum pump) 1
1
(sputtering)

IP

ionization potential
IP

2y



infrared radiation

Iris
diaphragm
Irradiance ( )
E (radiantflux)
/ (Wm-2)

(illuminance)
irradiation
(1onizing radia-tion)

irrational number

(surd) J2 3

(transcen-dental number)
m e
rational number
irreversible process

reversibleprocess
Isentropic process
(entropy)
0 Q oS 0 Q=Td S T
(adiabatic process) 00Q=0 oS
0
1sobar
1.
2.
3. (atomic numbers)
88 89 90 (nucleon

number) 228
Isobaric spin
Isotopic spin
isocline
( geomagnetism)

isodiaphere
a (alpha particle)
isodynamic line

( geomag-netism)

isoelectronic

(N2) (CO)



1sogonal line

isomerism
isomers

isomerism
isometric

1somorphism

(solid solution)
Isospin

Isotopic spin

isotherm
1.
2

isothermal Process

adiabatic process

isotone
88
isotonic

Isotope

Isotope separation
isotope separation
(isotopes)

(

50

geomagnetism)



(
) (

isotopic number(neutron excess)

isotopic spin(isospin isobaric spin)
( elementary particles)

isotropic

anisotropic
iteration



J
jetpropulsion(reactionpropulsion) ( )

(gasturbine)
(heatengine)

( pulsejet)

(rocket)
ionengine
Joly’s steam calorimeter
J (1857—1933 )
Josephson effects
( ) ( 10-8m
)
(tunneleffect)
( superconductivity)
@
)
3)
4)
( 6 )

50

B D.



(1940—) 1962

joule
J (Slunit) 1
1 1 =107
=0.2388 J.P. (1818—1889 )
Jouleheating

(Joule’ slaw)

Joule’ slaws
1 | R t Q Q=I2Rt
2 (internalenergy)

(1dealgases)(
)

Joule-Thomsoneffect
Joule-Thomsoneffect(Joule-Kelvineffect) -

( )
(Joule’ slaw) (Boyle’s law)
J W. (
1824—1907 )
Jovian
JUGFET
trausistor
junction detector(solid-state detector) (
)
(fonizing radiation)
(semiconductor)

n

junction transistor
transistor



kaon K
meson
Kater' s pendulum
(1777—1835

katharometer

keeper

kelvin

point) 1/273.16
(absolutezero)
1967

Kelvin effect

Thomson effect

Kepler's law

1610
.Brahe(1546—1601 )
@
2)

®3)

Kerr effect

1907 )

o =(n,

0K(-273.15 ) (

) (pen-dulum)

(triple

273.15( =K 273.15)
[e] K)

(1824—1907 )

(1571—1636 )

(sidereal period)

( doublerefraction)
1875 (1824
(dipoles)

N)X/A



(n, nJ)A BE?

E B
45°
kilo
k 1000
1000 =1kilovolt(kV)
kilogram
kg (SI unit)

kilton weapon
TNT

megaton weapon
kilowatt-hour

kWh 1 1000
kinematic equation

equation of motion
kinematics

(dynamics)
equation of motion
kinematic viscosity
v (viscosity)
m2s 1
kinetic effect

(over potential)

C-H (deuterated compound)
C-D
kinetic energy
energy
kinetics
( )

kinetic theory
C: (1753—1814 ) : (1818
—1889 ) J- C: (1831—1879 )



( n m

2
Vv p p=nmc/3V
-2
C
pvV RT T R
-2
RT = nmc/3
2
mc/2

T = (mc/2)(2n/3R)

NA
n=N, R/N, (Boltzmann constant) (k)
3KkT/2
)
U=N,3KT/2
k=R/N,
U=3RT/2

( degrees of
freedom)

(crystal lat-tice)
Kirchhoff' s law of radiation

Kirchhoff's laws

SHEEFENHFER, HG - R - FBREF 0824 — 1887 F)FHL
IERIEHAT. @HEFEE, WIS S S BT R AR,
GHEEER, EEATEEAEIIENNET, FTHE LEFrERS
BFL PH B3R H 2 A

klystron

(resonant cavity)

knocking



oc-tane number)

)

Knudsen flow
molecular flow
Kohlrausch’'s law

( ) —

(1840—1910 )
Kovar

(ex-
pansivity)

Kundt’'s tube
(1839—1894 ) 1866

(stationarywaves) (nodes)



labelling

CH3COOH  C,Hs0H - C,H;COOCH;  H,0
(non-carbonyl oxygen)

CH;3CO180H
180 H,180
laevorotatory
(
)
optical activity
lag
1
2
lambda pointA
A 2.186K
superfluidity
lambert
(luminance)
3.18x 103Cdm-2 - H- (1728—
1777 )
Lambert’ s laws
1
(illuminance)
2 0 coso
3 ( ) ( ) (lu-minous
intensity) (1) d I=1,exp(
ad)
I, a
H- (1728—1777 )
Lamb shift

(hydrogen spectrum) Sy, 2P1/9)



(1913—)
laminar flow
(streamline flow)

(Reynolds numbers)

laminated core

(eddycurrents)
Laplace equation

T2u/fx2  Teu/vy?  feu/zz 0
MAERIMTHSL: =0, PV IHNERERT. EREiEE
25 P, S, RO HT (1749 — 1827 ) FR3E HAY.

Larmor precession

1897 : (1857
—1942 ) B
eB/4mt mvu e m
M %
laser
( ) ( opticalmaser)
(electromagnetic spectrum)
( ) (
)
(groundstate)
(

recombinationprocess)
1960

(holography)



latent heat

L (
)
(entha-phy) (A H) L=A H=A U+pA V
AU P AV
( D
lateralinversion(perversion) ( )
lateralvelocity

(line-of-sight velocity) 90°

latitude and longitude

1 ( )
0° 90° N
90° S 1° 100
(greatcircles) 90° 1884
00
|
1° 112
2 ( ) (ce-lestiallattitude)
(celestiallongitude)

lattice

crystallattice
latticeenergy

(crystal lattice)
Born-Haber cycle

lattice vibrations

(crystal lat-tice)



(absolutezero)
(zero-point ener-gy)

latus rectum
ellipse hyperbola parabola
launch vehicle

(window)
lawrencium
Lr a n 103
257( 8 ) 1961 A Ghiorso
unniltrium
Lawson criterion
(thermonuclear reactor) J D
(n)

(containment time)(T )

(ig-nition temperature)
50 50 net 1014 10%15cm-3s

L-D process
basic-oxygen process
lead-acid accumulator

7 12 ( ) (

) (Pb0)
¢ ? PbO

PbO (Pb0,)
PbO, 2H,S0, Pb-2PbSO, 2H,0

12 80 120kJ
nickel-iron accumulator
lead equivalent

Le Chatelier’'s principle

(1850—1936

)
R, 280, + 0, = 280,



Leclanche cell
(voltaic cell)

()

1867
1.5

1/v 1/u 1/f

(real-is-positive convention)

) (10 20 )
(polarization)
(1839—1882 )
(dry cell)
LED
light-emitting diode
LEED
electrondiffraction
lens
|
) (u)
Lenz’s law
H (1804—1865
lepton
(electron)
(neutrino )
particles)

1
3500
funda-mental interaction)
Leslie’s cube

(1766—1832 )

( signconvention)

) 1835

(ele-mentary

200 T



level

(surveying)
lever
(force ratio)( )
|
Leyden jar
(capacitor)
1745
LF
low frequency
I-form
opticalactvity
libration
(synchronous rotation) 30

59
(physical libration)

(geometric libration)

light
(electromagnetic radiation)
( colour)
1676
0- (1644—1710 ) : (1642—1727
) (spectrum)

1801

(1773—1829 )
19 -
(electromagneti cspectrum)

“ ” 1887 -
(Michelson-Mor-ley experiment)
1905
(1879—1955 ) (photoelectric effect)
(photon)



(quantum theory)
(wave mechanics)
(theory of
complementary)

light bulb
electric lighting
light-emittingdiode(LED)
550nm( ) 1300um(

) (semiconductor)
p-n ( recombination process)
|
lightning
30000 50
50
10000 20000
light year

9.4650% 1015 5.8785x 1012
limiting friction

linac
linear accelerator
Linde process
— (liquefaction)
(1842—1934 )
150

(criticaltemperature) 150 ( )

( Joule-Thomson ef-fect)



linear absorption coefficient
Lambert’s law
linear accelerator(linac)
(accelerator)

linear energy transfer(LET)

( )
linear equation
y=mx C m C y (
)
linear expansivity
expansivity
linear momentum
momentum
linear motor
line defect
defect
line-of-sightvelocity(radialvelocity)
( )
(Doppler ef-fect) (redshift)
( ) (

)

line printer
200 3000

lines of force
(field of force)

(intensity of the field)



line spetrum
spectrum
Linnz-Donnewitzprocess -
basic-oxygen process
liquation

liquefaction of gases

4

&N (criticaltemperature)

2

®3)

4) — (Joule-Thomson effect)( Linde
process) (liquefied

petroleum gas)
liquefied petroleum gas(LPG)

(LNG)

190K

liquid
(gas)

liquid crystal

liquid-crystaldisplay

(liquid crystal)
( )

90°



liquid-dropmodel

Lissajous figures

(cath-ode-ray
oscillascope) X Y
litre
1
4 1 1000028dm3
Lloyd’s mirror

(1800—1881 ) 1834
loaded concrete

( )
local group
(galaxy)
25
local ocillator
(heterodyne) (superheterodyne receiv-
er) (oscillator)
locus
(ellipse)
logarithm
y y xn n X y
n=log,y 10 ( )
e(e=2 71828) log.y Iny
210 10 2.3222 2 0.3222
logarithmic scale
1 10

pH



y=x"

n logy=nlogx n
logarithmic series
log. (1 Xx) X x2/2 x3/3- +(
1)xn/n log.(1 x) X X2/2 x3/3 -x/n
logic circuits
(gates)

(binarynotation)

1 1
o« 1
1 o
0 1 1 0
(integrated circuits)
longitude
latitudeand longitude
longitudinal wave
wave
long-sightedness
hypermetropia
Lorentz-Fitzgeraldcontraction(Fitzgeraldcontraction)
— ( )
1892 H- A
(1853—1928 ) G- F- (1851—1901 )
— (Michelson-Morley ex-periment)
(relativity)
(frame of reference) I,
v

l,v1-v/c? c

vV ¢
Lorentz transformations
0 (x
y 2) 0 (x
y z) (Newtonian mechanics)
X =B (x-vt)
y' =y
z =z

t =B (t vx/c?)



v O O c B =1/(1- v?/c?)

XX v O O t=t =0
Loschmidts constant(Loschmidtnumber) (
)
(ideal gas)
2.68719x 1025m-3 (1821—1895 )
loudness
1000 5000

(decibel scale)
1000

[FIES, It 100037 S8 TEM B HF32E. TR0 (hon) 78

loudspeaker
150 8000
20 20000
lowering of vapour pressure
colligativeproperty;Raoult's law
low frequency(LF)
30 300 1 10
lubrication
C )
( )
( )
lumen

Im (luminouflux) 1



1

luminance(photometric brightness) ( )
L
(luminous intensity) L=d1/(dAcosb )
I 0 ( A)

luminescence

( excitation) (ground state)
(photons)

( ) ( )

(bioluminescence)

10 (10-8 )
luminosity
1 (luminousintensity)

2 A)
t (t.

(Stefan’s law) L=Ao T.*

o L
luminous exitance
exitance
luminous flux
®, 380 760

luminous intensity
lv

lunar eclipse
eclipse
lunation
synodic month
lux
Ix (illuminance)
1 (luminousflux)
Lyman series
hydrogen spectrum



machine

Machnumber

5 (1838—1916 )

Mach’s principle
(inertia)
19 70
(relativity)
Maclaurin’s series
Taylorseries
Magellanic clouds

(1480—1521 ) 1519
magic number

2 8 20 28 50 82 126 184
114
(shell model)
Magnadur

Magnalium
2 5 30

magnet
( magnetism)
(magnetic field) (

electromagnet
magnetic bottle
(plasma)
(108K)

magnetic bubble memory



15mm2  25mm?

magnetic circuit
(magnetic flux)

(magne-tomotive force)
(reluc-tance)
magnetic compass
compass
magnetic constant
permeability
magnetic declination
geomagnetism
magnetic dip
geomagnetism
magnetic disk
35 6
10
236
3600
floppy disk
magnetic domain
magnetism
magnetic elements
geomagnetism
magnetic equator
equator geomagnetism
magnetic field
( magnetism) (fieldof force)

( )B (
)H
(magneticftlux)
90° B=F/qvsin® F

q q v 0 B

B H=B/p 9
(per-meability) (Am-1)

magnetic field strength
magnetic field



magnetic flux
) (magnetic field)
B dA do d®d =BdA

magnetic flux density
magnetic field
magnetic force
(magnetic field) (magnetic pole)

magnetic induction
magnetic field

magnetic meridian
meridian

magnetic mirror

(plasma)
magneticbottle
magnetic moment
(magnetic field)
(Tmax)
( ) Tm /B
( ) Tmax/H
H
N A |
m=T/B=N/A  m=T/H=p NIA Am2
1A 1
I=qw /21 q W
1A=qw A/21 A
( spin) ( nuclear moment)
magnetic monopole
(magnetic field)
megnetic permeability
permeability
magnetic poles
1 geomagnetism
2
( geomagnetism)
C g s (c g s electromagnetic system of units)
1 1

magnetic potential



magnetomotive force
magnetic quantum number
atom
magnetic susceptibility
susceptibility
magnetic tape

( 75 100 )
( )
magnetic variation(secular magnetic variation) (
)
geomagnetism
magnetism
(magnetic field)
(spin)
(magnetic moment)
4
@D
(susceptibility)
L (Lenz’slaw)]
( 10-8mdmol-1 )
1
)
C )
3)
[ (Curiepoint)
1

( 101 )



(4)

[ (Neel temperature)]
(72K)
(ferrites)
geomagnetism
magneto
¢ )

magnetobremsstrahlung
synchrotron radiation
magnetocaloric effect

T H
T H T C@BM dT),

C, H M
magnetochemistry

magnetohydrodynamics(MHD)
(magnetic field)

(plasma)
(1onization
potential) ( )
( 2500K )
|
( KoKt e)



) )
W ko v2B2 o \Y; B

40 50

magnetomechanical ratio
gyromagnetic ratio
magnetometer

1834

magnetomotive force(m m T )
(magnetic circuit)

(electromotive force) HcosB ds
Hcos6 ds (mag-netic strength)
magneton
(magnetic moments)
Mg
Mg eh/4mtm, 9.274x 10-24Am?
e m h b N

M N pgm/m, 5.05x 10-27Am2
magneto-optical effects

(mag-netic
field) (Faraday effect)
(Zeeman effect)
magnetosphere
|
(solarwind)
60 000

(Van Allen belts)

magnetostriction
( magnetism)



6.5

magnetron

(resonant cavities)

10MW
magnification

magnifying power
magnification
magnitude

(luminosity) 1856
5 100 1
1000-2 1 2.512

100
magnox
(nuclear reactors)

Mainframe computer
computer
main-sequence stars
Hertzsprung-Russell diagram
majority carrier
semiconductor
Maksutov telescope
telescope
manganin
13 18 1 4

manometer

mantissa

1/4



logarithm

martensite
(steel) a
mascon
maser ( )
( laser) (microwave)
(radioastronomy)
(1954 )
( )
(ammonia clock)

( magnetism)

mass
(inertia)
(m  my)
a4
a; ma; Ma,
1
Mg
Fd2/MG M Mg d F
G (gravi-tational constant)
19 - (1848—1919 )
mi My
(acceleration)(g)
W mg



1905

mass action

(activities)

mass decrement
mass defect

mass defect

(relativity)

1
( mass;relativity)
(binding energy)
2 ( mass decrement)( )

mass-energy equation
mass;relativity

mass number

nucleon number

mass spectrum

spectrum
matrix(
1 ( )
2 ( )

matrices)

maximum and minimum thermometer

maximum permissible dose

dose
maxwell

100K

1863

99



C g s (c g s system)
1 1 10-8
(1831—1879 )
Maxwel I-Boltzmann distribution

: (1831—1879 )
—1906 )
Nexpo( E RT) E T
(gas constant)
Maxwell®s equation

4
4
curl H mD/mt j
divB 0
curlE -mB/m t
divD p
H D J B

p
McLeod gauge

(Boyle’ s law)

mean
average
meanfreepath

(kinetictheory)

meanfreetime

mean free path
mean life

decay
mean solar day

day
mechanical advantage

1
(
(1844
n
R
E
108 10

1LJ2nn d> n



force ratio
mechanical equivalent of heat

J
J 4.1868x 107
(Slhunit)
J 1
mechanics
(statics) (dynamics)
(kinematics)
(fluid me-chanics)
median
1
2
medium frequency(MF)
0.3 3 100 1000
mega-
M 100

106 Imegavolt(MV) 1
megaton weapon
100 TNT
kiloton weapon
Meissner effect

1933 3 72K
(superconductivity)
magnetism
melting point(m.p.)
( 1
mendelevium
Md a n
256( 1 3 ) A.
1955
unnilunium
meniscus
1 (surface tension)
2 concave

mercury cell
(voltaic cell)

101
G T



(Hg0) (KOH)

Zn HgO-ZnO Hg
1.35 0.3
mercury-vapour lamp

4
(phosphors)
meridian
1 latitude and longitude
2 ( )
3 ( ) (celestial sphere)
meso form
optical activity
meson
(hadrons) (elementary particles)
k LA
P M mu-
meson (lepton)
metal fatigue
(tensile strength) ( )

( 107)

metallography

metallurgy

metamict state

metastable state



meteor
2500
( 1 ) ( ) (
) 108
meteorite
meteor
method of mixtures
metre
m 1/(2.99792458% 108)
1983 10
1967 86
2p10  5d5 1650763.73
1958 - 1791
1793

metre bridge
Wheatstone bridge
metric system
( J L
P- S ) (metre) (
: ( C g S units)
: . ( m k s units)
(S 1 unit)
metric ton(tonne)
1000 2206.61 1 =0.9842
metrology

MHD
magnetohydrodynamics
mho
(conductance)



Michelson-Morleyexperiment -
(1852—1931 ) : (1838—1923 )
1887 (ether)
90°
90°

(Lorentz-Fitzgerald contraction)
(relativity)
| |
micro-
p 10-6
=Imicrometre(u m)=1
microbalance
(balance) 10-6  10-°
microelectronics

(silicon chip)

10
micro meteorite
meteor
micrometer
G
micron
(Slunit) micrometre 10-6
« )
microphone
(transducer)

capacitor microphone crystal microphone
microp rocessor

computer
microscope



( )

electron microscope;phase-contrast microscope;ultra-

violet microscope
microwave background radiation
1965

( big-bang theory)
x 10-14Jm-3

|
microwave optics

microwaves
10-3 0.03
Milky Way System
galaxy
milli-

m
=Imillivolt(mv)=1
millibar

bar
minority carrier
semiconductor
minor planets
asteroids
minute
1 1/60
2 ( ) 1/60
mirage

mirror

(image)

(lens equation)(
(aberrations)

3x 1011 3x 108

0.001



| ]

mischmetal
G0 ) @) @8 )y G )
(30 )

m.k.s.units .
A. 1901 (metric system) (

) C.g.S. (c.g.s.units)
(permeability)( ) 10-7Hm-1
41t X 10-7Hm-1 MKSA

(SI unit) m.m.f.

magnetomotive force

mmHg
1

mobility

( ) u
moderator

(nuclear reactor)
235 238
( )
( 0.025eV 2200ms-1 )

modulation
(carrier wave)

133.322

(ra-dio transmission)

(AM)

| |
modulus
absolute value
modulus of elasticity
elastic modulus
Moho(Mohorovicic discontinuity) (
(earth)
1909
A-
(1857—1936 )
10 12

33 35



Mohs scale

10
10
2.5 4
6
(1773—1839 )
molar
(amount of substance)( )
JK-Imol-1
molar conductivity
1 1
molar heat capacity
heatcapacity

molar latent heat

latent heat
molar volume(molecular volume) ( )

(amount of substance)

mole

mol (amount of substance)

0.012 12
1
(relative molecular

mass)
molecular beam

molecular distillation

( 0.1 )
molecular flow(Kundsen flow) ( )
M.H.C. (1871—1949 )
molecular formula
formula

molecular orbital



orbital
molecular volume

molar volume
molecular weight

relative molecular mass
molecule

)

mole fraction
X A
Xy=n,/N n, A ( ) N
( )

moment of a force

( )

mgb+F,(b+c)=F,a c mg
momentofinertia
I 0 m
(r) 1,=2 r2d m
T=la T

momentum
) (m) W) p=mv
angularmomentum
monochromaticradiation

(lasers)
polychromatic radiation
monochromator

monoclinic
crystal system
moon
384400
3476 80K (
) 800K( )
(1969 )



Moseley*slaw

X (X-ray)
H.G (1887—1915 )
Mossbauer effect
r r
Eo E, R
R 1957 R- L- (1929—)
1010 1020 r =

motion
(frame of reference)

equation of motion;Newton” slawsofmotion motor

electric motor;internal-combustion engine;linearmo-tor
moter generator

moving-coil instrument

I=ka/BAN B A N k

(galvanometer) (shunt)
(multiplier)
moving-iron instrument

(mov-ing-coil instrument)
moving-iron microphone
microphone
multimeter

multiplet
1. ( doublet)



(ele-mentary

2.
particles)
multiplication factor
k (nuclear reactor)
k=1
k>1 k<1

critical reaction
multiplier

(moving-coil instrument)

r V
R R=V/ZE
multivibrator

Mumetal
78
(permeability)

Muntz metal
60 (brass) 39

—1857 )
muon M

lepton elementary particles
mutarotation

mutual inductance
inductance
myopia

(oscillator)

17 5

(coer-cive force)

G.F.

(1794



nadir
(celestial sphere) (zenith)
nand circuit” ”
logic circuit
nano-
n 10-9 109 =lnanosecond(ns)=1

natural abundance
abundance
natural frequency
1.
2.
natural logarithm
logarithm
nautical mile
6080
1852 1 1.15078 ( )
near point

(presbyopia)
nebula

(galaxies)

Néel temperature
( mag-netism)
(susceptibility)
1930
L E F
(1904—)

negative charge

charge
negative feedback

feedback
nematic crystal

liquid crystal
neon lamp



60 90

neper
A A, N
N In(A, A)
1 =8.686 : (1550
—1617 )
neptunium
Np a n 93
r a m 237.0482 237 2.2% 106
229—236
238—241 236 5%
108 1940

neptunium series
radioactive series
Nernst effect

(Hall effect)
(1864—1941 ) 1886
Nernstheattheorem
(thermodynamics)
(absolute zero)
Neumann®slaw
) E=-d® dt P
(Faraday’s second law of
electromagnetic induction)

neutrino
(lepton)( elementary particles)
g T
1931 B (beta decay) '
1953 1956
neutron
( elementary particles)

12
1.67492x 10-27
(1891—1974 ) 1932

neutron diffraction

X (X-ray diffraction)



0.025eV(4x 10-

213) ( 0.1 )

(magnetic moment)

( magnetism)
X

neutron excess
Isotopic number
neutron number

N
number) (atomic number)
neutron star
( stellar evolution)
1
(superfluid)
10
3x 1030 1015 ——
20 30
neutron temperature
) T
T=2E/3k E k
newton
N (Sl unit) 1

(1642—1727 )
Newtonian fluid

d v
v/d F/A F
M v/d [V (viscosity)

(nucleon

(pul-sar)

Ims-2

F/A



Newtonian mechanics

(Newton’s lawofmotion) (me-chanics)

(relativistic mechanics)

Newtonian telescope
telescope

Newton’s formula

pg=~fm T
Newton’s lawofcooling

Newton®slawofgravitation

m, d
(gravitationalconstant)

Neweon"slawsofmotion
€Y
@)
F d(mw)/dt F
F=mdv dt
€))
Newton®srings
1 ( )

r. JnRA A

2 ( )

Nichrome

F=m;m,G d? G

(Newtonian mechanics)

F=ma a

V 80 19.5



nickel-iron accumulator(Edisoncell NIFE cell) (
NIFE )
(1847—1931 ) (sec-ondary
cell)

2NiOOH H,0 Fe—2Ni(OH), Fe(OH),

1.2 100kJ

lead-acid accumulator
nickel silver

German sliver
Nicol prism

(plane-polarized light)

68°

1 66 1 53 ( double
refraction)

(1768—1851 ) 1828
NIFE cell NIFE
nickel-iron accumulator

nit

(luminance) 1 (candela)
NMR

nuclear magnetic resonance
nobeliam

No a n 102

( 5 ) 254 7
A Ghiorso G T 1966
unnibium

nodal points

node
1 ( ) (stationarywave)
2 ( )
(ecliptic) ( celestial sphere)
noise
1 ( ) (decibel)
© ) (130 )
20 90
110 ( )



nomogram

non-Euclideangeometry

(Euclidean geometry)

non-Newtonian fluid
Newtonian fluid
nonpolar compound

nonrelativistic quantum theory
quantum theory

normal
1 ( )
2 ( ) dm3
not circuit
note
1
2
nova
10 15
(white dwarf)
supernova
N T P
s tp

n-type conductivity n
semiconductor transistor
nuclear battery

B 200

normalizing

108 104

90

logic circuit

(red giant)

85

160



nuclear energy
(nuclear fission)

(nuclear fusion)

3.2x 10-11joule

6.4x 10-1%joule

2500000
400 ( )
nuclear fission
( ( )
235 (slow neutron)
235) 1483 S85Br 3n
235 3x 10-11J 1 235)
20000 3x 106
(nuclear reactor) (
nuclearweapons)
nuclear force
( 2
x 10-15 ) 100
fundamental interactions
nuclear fuel
(nuclearenergy)
(fissile isotopes) 235 233 241 239
235 17140 232
239 232 238py  232TH 238
(fertileisotopes)

nuclear fussion
(nuclear reaction)

108K

(plasma)

reactor)

D D=T p 6.4x 10-13]
T D=*He n 28.2x 10-13]
6Li D=2He 35.8x 10-13]

(nu-clear fission)

( )
( )
( nuclear weapons)
(thermonuclear

1.5x% 10-19J



nuclear isomerism

nuclear magnetic resonance(NMR)

(spin)
(172
)
X (tomography)
NMR
(
) NMR (
)
1H
(CH;CH,0H)  NMR
3 21
NMR ( 13C 14N 19F)

electronspinresonance
nuclear moment

nuclear physics
(nu-clear energy)
nuclear power
(nuclear reactor)

nuclear reaction

(nuclearreactor)

120 2H_ 13\ 1Ip



12C(d  n)I3N d
nuclear reactor
(nuclear fission) (chain reaction)
(nuclear energy)
235 233 239

235 ( 1/140)
( nuclear fuel) 235
(fast neutrons) 235y
238
[ (moderator)]
238|) 238U
235) 235()
( )
(
)
(control rod)
(coolant)
(BWR) (PWR)
BWR PWR
350 (AGR) 600
(fertilematerial)( 238U) (. 23%u)
239pyy
239py 239py 238
thermonuclear reactor
nuclear waste
radioactive waste
nuclear weapons
(nuclear fission) (nuclear fusion)

( )
( 235 239)

(kiloton range) 108K



( ) 35% 106K
( ) (megaton)
1961
58
nucleon
(proton) (neutron)
nucleonics
(nuclear physics)
(radioactive waste)
nucleon number(mass number) ( )
A (nucleons)
nucleus
( ) (
atomic number)
( nucleon number)
238 92 146
(nuclide) U
(A @ N)
A=Z N
nuclide
(atomic number) (neutronnumber)
(isotope)
( 238 235 )
( 235 239 )
null method
( Wheatstone

bridge)
nutation



objective
(lens)
occlusion
1
2

occultation

(eclipse)

octane number
(knocking)
(CgHig  2,2,4-trimethylpentane)
(C7H16)
cetane number
octave
2 1
octet
( )

ocular

eyepiece

odd-even nucleus

odd-oddnucleus

oersted

Oe ¢ g s (c g s electromagneticunits)

1 1
1 103/41t Am-1 : (A777—

1851 )
ohm

Q (Slhunit)

1 1 1
( ‘ ) -
(1787—1854 )
ohmmeter
(multi-meter)

(galvonometer)
Ohm*slaw

(resistance) V IR % [



R 1827

oil-immersion lens
immersion objective
Olbers® peradox

( ) H.

(1758—1840 ) 1826 ( 1744 J- P L-

) (big-bangtheory)

(redshift)
opacity
(transmittance) X %
open cluster
20
1000 (globularclusters)
(
)

open hearth process

opera glasses

binoculars
operator
Vx 4 X
2 d/dx y X
dx
opposition

optical activity

( )

(dextrorotatory) (laevorotatory)



( ) dl-
4 |
opticalaxis(principalaxis opticaxis) ( )
(opticalcentre) (lens) (mir-
ror)
opticalcentre
opticalfibre
(waveguide)
6 38225
10 150
(total internalreflection)
(
)
( )
optical flat
50

optical glass

1.51 1.54

opticalisomers

optical activity
optical maser

laser

(interference patterns)

1.58 1.72



optical microscope
microscope
optical pumping
laser
opticalpyrometer
optical rotary dispersion(ORD)

optical rotation

optical activity
optical telescope
telescope
optical temperature
radiation temperature

optic axis
1
2 optical axis
optics
(light)
orbit
1 ( )
(ec-centricity)e
2 ( )
orbital
orbital
theory)
mechanics)
"Rk
( )
( )

0)

(conicsection)

(Bohr

(wave



orbital quantum number
atom
orbital velocity(orbital speed) ( )
(orbit)

v=4J[0R*@/r - 1/a)]
g R a

r=a v /(gR*/r)
or circuit' '
logiccircuits
order
dy/dx d2y/dx?
(differential equation)

d_2y+2ﬂ:
dx?  dx
order of magnitude
10
ordinary ray
double refraction
ordinate
Cartesian coordinates
origin
Cartesian coordinates
oscillator

( )
[ (squarewave) (sawtooth wave)
1
(res-onant circuit)
( )

multivibrator
oscilloscope
cathode-rayoscilloscope
osmiridium
(17 48 ) (49 )

osmometer
osmosis



0SMOSIS

( )
[ (colligativeproperty)] T

V n V.  nRT

osmotic pressure
0Smosis
Ostwald"sdilutionlaw

HAo=H+4
Ka
K=a 2n/(1 a )V
a n ( )V a
1 o 2=KV n
(1853—1932 )

Otto engine
internal-combustionengine

ounce
1 1 ( ) 1/16 0.028349
2 8 ( ) 0.031103
3 (fluid ounce- )8 0 028413dm3
overdamped
damping
overpotential
(E®=0.00V)
(E®=-0.76V) (
1)
Overtones

barmonic



packing density

1 (silicon chip)
(logiccircuits)]
2
(bits)

packing fraction

pair production

9% 10-31
mc?) 16x 10-14J
2.5x 1020
palaeomagnetism
)
1960
para-
parabola
e=1 (conic)
y2=4ax a
)
|

parabolic reflector(peraboloi-dalreflector)

(telescope)

paraboloid

parallax
1

[
- (E
v( E=hv)
( y )
X=-a da(
)



parallel circuits

R 1/R=1/r; 1/r, 1/r, r r, r;
C C=C,+C,+C5+
parallelepiped(parallelopiped)

parallelogram of forces
parallelogram of vectors
parallelogram of vectors
(vector quantiy) (resultant)

>
)

parallelogram of velocities

parallelogram of vectors
paramagnetism

magnetism
parametric equation

( )

x=atbt y c+dt X acosb y=asin@
parasitic capture

paraxial ray

parent

daughter
parity

P (wave function) X
y z -X Yy z

] gy 2=¢(C x -y 2)

y&xy z) w(Cx y 2 Y

x 'y z) PP(-x -y z) P +1
-1
( )



1956
60P

parsec

1 1 3.0857x 106

partial

(harmonics)

partial differential

z X y
equation)
partialeclipse
eclipse
partial pressure
Dalton’ s law

particle

1 ( )
elementary particles

2 ( )

particle physics
(elementary particles)

partition coefficient
partition
pascal
(SI unit)
Pascal "slaw

3.2616

z=1(xy)

Mz

x

(Laplace’s

partition

B-

(1623—



1662 ) 1647
Paschen series

hydrogenspectrum
passive device
1
2
3
4

active device
Pauliexclusionprinciple

(1900—1958 )

(fermions)
p d (potential difference)
electric potential
pearlite
steel
Peltier effect

(1785—1845 ) 1834
Seebeck effect
pendulum

ort J(179)

(accelerationoffreefall)
harmonic motion)

T T=2m [[(h"? +k2) / hg]
h
Kater’'s pendulum
pentode
valve)
penumbra
shadow

perfect gas
idealgas gas

(bosons)

(simple

(thermionic



perfect pitch
absolute pitch

perfect solution
Raoult’ s law

Pericynthion

(perilune) apocynthion
perigee

apogee
perihelion

1 3 aphelion
period
periodic motion
periodic law

D (1834—1907 ) 1869

periodic motion

T (frequency)
pendulum simple harmonic motion
peripheral device

(computer)
periscope
45°
(
) ( )
Permalloys
(40 80 )
3 5 )
permanent gas
( )

permanent magnet
magnet
permeability(magnetic permeability)
¥ B H M B/H



Mo 41t x 10-"Hm-1

Hi W /Wy Wy
magnetism
permittivity
€ (electric displacement)
(dielectrics)
A Q r F

F QQ r#me |

(Coulomb’s law)
€o 8.854x

10-12Fm-1

FoQQ r3me

£
() dieletric constant e, €/e,
permutations and combinations
n
e, B oA, MF a0 /vy - 0 SFERES. TEH G
( ) n
r n (n r

WAER &-
perpetual motion

1
(thermodynamics)

2

3

perturbation



(Kepler’s law)

perversion
lateral inversion
peta-
P 1015
1petametre(Pm)
pewter m
63 [ ]
35
|
pH
pH scale
phase
1
2
phase angle
3
4 phases of the moon
phase angle
(phase) t Xy
X, asinwt a T
X2 B
BT Xy X, asin(wt ®) o 21 3

phase-contrast microscope
(microscope)

(diffraction)

phase diagram

( ) (phase)

phase modulation



modulation

P

(phase angle)

phase rule
P F C 2
C F
phases of the moon
(terminator)
(opposi-tion)
phase spece
statistical mechanics
phase speed(phase velocity)
vV, Vo AT A Li
C e 1 €Uy €9 Mo
phasor
(vector)
phlogiston theory
1669 ‘ " (terrapinguis
")
18
( ‘ ")
( ) ( )
(
( ) (
phonm

2% 10-°



n (decibels) nm |
phonon
hf h (Planck con-stant)
f (photon)

phosphor bronze

4 10 0 05 1
bronze
phosphorescence
luminescence
phot
104 1
photocathode
(photoelectric effect)
(cathode)
photoelectric cell
photocell

photoelectric cell
photochemical reaction

photochemistry
(photochemical reaction)
photochromism

photoconductive effect
photoelectric effect
photodiode
(semiconductor)

p-n p-n

photoelectric effect
photodisintegration
Y photoelasticity

( )

(polariscope)



photoelectric cell(photocell)

)

photomultiplier
(

photoelectric effect;photodiode;phototransistor;solarcell)
photoelectric effect

( pho-
toelectron)
(photons)
hf h f
(work function)® ht,
Py fo ( )
Em
(Einstein’s equa-tion)
E, hf & photoionization)
( )
(semiconductor)p-n ( photodiode phototransistor)
p-n (
)
photoelectric cell
photoelectron
(photoelectric effect) (photoion-
1zation)

photoelectron spectroscopy
(ionization potentials)
( 58.4nm 21.21eV )
(Einstein’s equation)

(ESCA)

photoemission



photoelectric effect;photoionization
photofission
Yy - (nuclear fission)
photographic density

densitometer
photography

X

colour photography
photoionization

(ionization)
(1onization
potential) E E hf | h
f I

photolithography

)

photoluminescence
luminescenee
photolysis

photometer
(luminous intensity)
(photoelectric cells)
(photomultiplier)
photometric brightness
luminance

photometry
(luminous flux)



photometer
photomicrography

photomultiplier
(photoelectriccell)
(secondary emis-sion)

108

photon
hf
h (Planck constant) f

photoneutron
(photonuclear reaction)
photonuclear reaction

(v )

photopic vision

scotopic vision
photoreceptor

eye
photosensitive substance
1

2
photosphere
(sun)
5780K (chromosphere)
4000K
phototransistor

(photodiode)



pH scale pH
pH
( ) 25
10-mol dm-3 pH 7 pH 7
pH

pH  (E ER)F/2.303RT
E F

pH ‘ ’ S P
physical chemistry

physics

physisorption

adsorption
Pi( )T

Tl
3.141592
pico-

p 10-12

1picofarad(pF)
pie chart

y Z z
3.6x°  3.6y° 3.6z°
pi electron Tt
11t
piezoelectric effect

( )

- log,,C c
7
pH
( )
E
1909

20

10-12
X Y

(electric polariza-tion)



100

(crystal oscillator) (quartz clock)
crystal microphone crystalpickup
pig iron
pi-mesonTt
pion

pinch effect

20 40
(thermonu-clear reactor)

pion(pi-meson)Tt
(elementary particle)
11t g 11t

Pirani gauge
(1 104 100 0.01Pa)

pitch

1 ( )

1000 1000
1000
1000 3000 3000
( )

1000 40 1000

2

screw
Pitot tube
90°
Y vz 2P, P)/p P, P, P

(1695—1771 )
Planck constant
h 6 626196



x 10-34Js : (1858—1947 )
Planck'’s radiation law

(quantum theory)

T
M A
M CiA -5/exp(CLA T 1)
C;, 2mhc2 C, hc/k ¢, C h (Planck
constant) c k plane

plane-polarized light
polarization of light

planet
( )
solar system
planimeter

plano-concave lens
concave lens

plano-convex lens
convex lens

plasma
( )
(fonization po-tential)
50000K
(thermonuclear re-actors)
( pinch effect)
plasticity

pleochroic



plutonium
Pu an 9
244( 7.6x 107 ) r.d 19.84 m p 641
b p 3232 13 239(
2.44%x 10 )
(nuclear reactors)
20
1940
point-contact transistor
transistor
point defect
defect
point discharge
corona
poise

1 ( ) 1
10-INsm-2
Poiseuille™s equation

prt 8In r | n
2000 - : (1799
—1869 )
poison

Poisson®s ratio

1 I 1 S S¢S
0.28 0.30 0.33
(1781—1840 )
polar coordinats
P
P r x OP 0
P (r 6) P (Cartesiau
coordinates) (x vYy) X rocs® 'y rsin@ P
(r 6 2)
G 6 )
|
polariscope(polarimeter)
( opticalactivity)



photoelasticity
polarization
1

polarization of light
2 (voltaic cell)

depolarization
3
polarization of light

Polaroid)

activity)

polarizing angle
Brewster’ slaw
polar molecule

(

( optical

Polaroid
(
)
pole
1 magnetic poles magnetic monopole
2
polonium
Po a n.84 r.a.m210 r d 9 32
m p 254 b.p 962 1000
100 27
209( 103 ) 1.4x 105Jkg-1s-1
1898

polychromatic radiation

monochromatic radiation
polygon

n (180 360/n)
polygon of forces

(180n 360)



polyhedron

5
(8 ) (12
)

polynomial

a, ag @ n
population inversion
laser
population type

(1893—1960 )

positive charge
charge

positive feedback
feedback

positron
(electron)

4

apXn  a;xn-1

1944

20

a,Xn-2

annihilation;elementaryparticles;pairproduction

potassium-argon dating -
40
1.27x 1010
40

40Ar  0.110240K (e t-1)

A t
( )

potential barrier

tunnel effect)
(semiconductors)

potential difference
electric potential

potential divider
voltage divider

40
40

300

40Ar



potentiometer

1 voltage divider
2
El E2 El
AB S
X C
C
G AS I, E
E./E, 1/1, I, C AS
pound
f.p.s. 0 45359237 1963
poundal
f p s (f p s systemofunits)
1

powdermetallurgy

140x 10%Pa  830x 106Pa
( sintering)

power
1 ( ) P
( )
horsepower
2 ( ) x> x b
g X aX? agxd a,Xn

power factor

electric power
power reactor
preamplifier

( )

precession of motion



precession of the equinoxes
(precessional motion)
(equinoxes) 25800
presbyopia
45 50

pressure
(pascals)

pressure gauge

[
(manometer)] [ (Bourdon gauge)
(barometer)] [ (strainguage)
1
pressurized-waterreactor
nuclear reactor
Prevost®s theory of exchanges
(1751—1839 ) 1791
primary cell
(voltaic cell)
Weston cell mercury cell
secondary cell
primary colour
colour
Primary winding
(transformer) (induction coil)

secondary winding
principel axis

optical axis
principal focus



principel plane

principel point

principle of superposition

printed circuit

C )
prism
1( )
2 ( )
(  binocu-lars)

Nicol prism Wollaston prism
probability

n
a E a/n 6
3 3/6=1/2
program
computer
progressive wave
wave
projectile
G
6 90°
(escape veloci-ty)
(v3sin2@ )/2g v g
(v2sin20 )/g (2vsind ) g
projector
( )
(



prompt neutrons
1
delayed neutrons
proper motion

proportional counter
(ionizing radiation)

(1tonization chamber) (Geiger counter)

( )

proportional limit
elasticity
prostar
stellar evolution
protactinium

Pa a.n.91 r.a.m.231.06
r.d.15.37( ) m.P. 1600 ( ) 231
3.43%x 104 235
231 1917

proton
(elementary particle)
1.672614x 10-27 1836.12

proton number
atomic number
psi particle(Jparticle) ¢ @] )

1974 ( 4
) ( elementary particles) ¢
psychrometer
hygrometer
Ptolemaic astronomy
3 100—178
16

p-typeconductivityp
semiconductor transistor
pulley



2P L L nP L n (b)
4 L
P L/P L(L/n)-1 n (b)
4 (b)
|
pulsar
(0.03 4 ) 1968

(neu-tronstar)

(
) X
300 100
pulsatance
angular frequency

pulse

1

2

pulse jet
( jet propulsion)

pump

( vacuumpump)
(turbines)

electromagnetic pump
Pyramid

( tetrahedron)
1/3
pyroelectricity

1K 10-5Cm-2



pyrometriccones
Seger cones
pyrometry

pyrophoric

misch metal



0SG

quasars
0S0

qguasars
0SS

qguasars

quadratic equation

ax2 bx ¢ 0
[- bt /b’ - dac/ 2a

quadrature

quality of sound(timbre) ( )
(harmonics)
(fundamental)
( )
( )

quantum

(quantum theory)

(Photon) (graviton)
guantum mechanics
quantum chromodynamics
elementaryParticles
quantum electrodynamics
(quantum mechan-1ics)

- ( )
quantum jump
( )
quantum mechanics
(quantum theory)
(quantum)
(uncertainty principle) (deBroglie wavelength)
( complementar-ity) (Schrodinger’s

equation)

quantum number
atom spin
quantum state



(atom)
4 n 1 mm
0 0 172
quantum statistics

nh/2t n h
(wsve function)

(n 1/2)h
quantum theory
(1858—1947 ) 1900

guantum) hv h v
(grantum mechanics)

quark
elementaryparticles
quarter waveplate
retardationplate
quartz
( Si0,)

quartz clock

0.1 )

quasars

(redshift) 1961
600
3 53
(expansion of the universe)



1010

1010
(quasar) (QS0) (QSG)
(QSS)
quenching
1
(
)
2 (Geiger counter) (

)



racemic mixture (racemate)
d 1
( dllatic acid )
(optical activity)
rad
radiationunits
radar(radio detection and ranging) (

( )

M d=ct/2 c
(Doppler effect)

radialvelocity

line-of-sightvelocity
radian

circularmeasure
radiance

Le

W-1m-2

radiantenergy

radiant exitance
exitance
radiant flux
(o))

e

radiant intensity
|

e

radiation
1
2 a p

radiation belts
VanAllenbelts
radiation damage



)
)

radiation pressure

10-5
radiation temperature
(black body)
( )
radiation units
(activity)

(Ba)

(Cn) 3.7x 10198,
226 (Gy)

1
(rd) 10-2Gy
Sv)
1Jkg-1
(

10-2Sv

1 X

(R) 2.58x 10-4Ckg-!
radiative collision

radical

r

radio

(carrier wave) (modulation)

(photons)

(Ste-fan’s law)

(dose)

1Bq 1s!



(resonant
circuit)

radiotransmission
radioactive age

carbon dating; fission-track dating; potassium-argon
dating; rubidium-strontium dating; uranium-lead dating
radioactive series

232( ) 235( ) 238( )
241
237 209
radioactive tracing
labelling
radioactive waste(nuclear waste) ( )
600
50
100
radioactivity
a ( )B « )

y ( )

(ra-dioactive series)

half-life; i1onizing radiation; radiation units
radio astronomy
1932
(1905—1940 )

radiosource radiotelescope radiowindow
radiobiology

( labelling)
radiocarbon dating
( carbondating)
radiochemistry



labelling radiolysis
radio frequencies
3 300
8

radio galaxies
(radio source)

108
1038 1032 )
radiography
( X y )
X (radiology) X
radio interferometry
radiotelescope
radioisotope(radioactive isotope)
labelling
radiolocation
(radar) radiology
X
( ) ( )
radiolysis
a X y

radiometric dating(radioactive dating)
dating techniques;radioactive age
radionuclide(radioactive nuclide)
(nuclide)
radio-opaque
opacity
radiosonde

radio source
(radio telescope)

(synchrotron)
(radio galaxies) (quasars)



radio star
radio source
radio telescope
(radio window)
(ra-dio sources)

1000

100

radiotherapy
radio transmission

( )
( ) (ionosphere)

radio
radiotransparent

radio window

10
100 (radio telescopes)
100

100

radium
Ra an 8 r a m 226 0254 r d.
5 m.p.700 b.p 114 ( )
226( 1602 )
1898



radius of curvature

centreofcurvature
radius of gyration
k k2=1/m
1 m |
m m k

radius vector
polar coodiuates

radon
Rn anas8& ram?222d 9 73gdm-3
m p -71 b p 61 8 20
222( 3.8 ) 226
a 1908
rainbow
r.a.m.

relative atomic mass
Raman effect

(scattering)
1928
C- V- (1888—1970 )
ramjet
jetpropulsion
Ramsden eyepiece
2/3
Rankine cycle
|
(Carnotcycle)
|:)l
P, W-J- M- (1820—1870 )
Rankine temperature scale
0° R

459.67° F (459.67 32=491.67)° R W-J- M-



(1820—1870 )
Raoult’ s law

P
( ) X (
) P=PoX Po
(azeotropes)
F- (1830—1901 )
rarefaction
raster
rationalized units
21
T (Slhunits) cC g s
rational number
03333
1/3 2 (irrationalnumber)

ray
Rayleigh criterion

resolvingpower
Rayleigh scattering

scatteringofelectromagneticradiation
reactance

X

(impedance) Z 72=R2 X2 R
C X=1/2n fC f (alternating current)

L X=2mfL
Z= \/[R2 +(X|_ - Xc)z]

reaction

reaction propulsion
jet propulsion



reactor

1 nuclear reactor

2. (reactance)
real gas

(ideal gas)
( equationofstate)
real image
image

real-is positiveconvention(real positiveconvention)

Réaumur temperature scale

0° R 80° R
(1683—1757 )
recombination process
A+ B--AB
At e SA
rectification
1 ( )
rectifier
2 ( )
rectifier
(diode)
(
)
| |
red giant
(stellar evolution)
(gi1ant star) 2000 3000K 10 100

Hertzsprung-Russell diagram
redshift
1 (Dopplerredshift- )
( )
(Doppler effect)(
expansion of the universe) AA A
A v/c v



o v/c
( relativistic velocity)

(quasars) ( 3.35)
reflectance

reflecting telescope(reflector)
telescope
reflection

(€H)
)
mirror;reflectance;total internal reflection
refracting telescope(refractor)
telescope
refraction

n,sini  n,sinr

( ) r

n, n, (re-fractive index)

refractive index(refractive constant) ( )
n

( D 589 3nm)

refraction
refractivity

(n-1) n (refractive in-dex)
refractometer
(refractive index)



(n,) n=./(n; - sin*a)

refractory
1

2
refrigerant
refrigeration
refrigeration

( ) (heatpump)
( )

(Seebeck effect) n p
(Peltiereffect)
Regnault’'s method

(1810—1878 )

relative aperture
aperture
relative atomic mass(atomic weight r a m )

( r a m )
A, 12 1/12

relative density(r d )
(density)

( 20 ) ( )



( )

relative humidity
humidity
relative molecular mass(molecular weight) (

)
M, 12
1/12

relative permeability

permeability
relative permittivity

permittivity
relativistic mass

(relativity) m v m=m, +(1-v/c?)
Mo (restma-ss) c
v=c/2
15
relativistic mechanics
(relativity)
relativistic speed

(rest mass)
relativity relativistic mass
relativity

(Newtonian mechanics)
(1879—1955 ) 1905

( )

m v m=mg,/(1-v*/c?)



relaxation oscillator
oscillator
relay

(thyra-tron)
(thyristor)
reluctance
R
reluctivity
(permeability)
rem
radiation units
remanence(retentivity)

hysteresis
remote sensing

resistance
R

(semiconductor)
resistance thermometer(resistance pyrometer)

(thermometer) R=R,(1 aT bT?) R T
Ro 0

(Wheatstone bridge)

thermistor
resistivity
p RA/I
R | A
0 20 (specific
resistance)

resistor



resolution

Fcosb Fsind
resolving power

A OAN dA
A
1.22n d d (
A ( 560
resonance
1
( resonant circuit;resonantcavity)
2 (elementary particle)
10-24 (
fundamental interactions)
resonant cavity(cavity resonator) ( )
( klystron magnetron)
resonant circuit
( reactance)
(impedance)
Z R 1[wL 1 wC] w=2nf f R
VA wl=1 wC
R2 w?2l2=L C
wl=1l wC (radio)
rest energy
E,=m,C?
c
restitution coefficient

e
e=(Vp-vy)  (Ug-Uy) up U 1 2 (u,



relativistic mass
resultant

parallelogram of vectors
retardation(deceleration)

retardation plate

90°
( double refraction)

TT
1 4
retina

Vi)

( (rods) (cones))

retrograde motion
1
2
direct motion
retrorocket

reverberation time

(106

reverberatory furnace

reverse osmosis

25
reversible process

e 1

rest mass

(vec-tor)

60



Reynolds number

(Re)
vp /n v
! n
(Re) 2000 (Re) 3000

rhe
rheology
rheopexy
rheostat

(resistor)

Richardson(Richardson-Dushman)equation
thermionic emission
Richter scale
C- F (1900—)

8.9
rigidity modulus
elastic modulus
RMS
root-mean-square value
Rochelle salt
KNaC,H,04- 4H,0

Rochon prism

rock crystal
quartz
rocket

(jet propulsion)

1935



ionengine) (specific impulse)

rod
cone
roentgen
( radiation units)
W- K- (1845—1923 )
rolling friction
(friction)
F, N
r HI’
root-mean-square value(RMS value)
1.( ) n 1 X X3 )
n
RMS:[\/(X12+X22+X32+ ) n
2 ( )
Imv/2 1,

Rose’s metal
( 100 ) 50 25 28
rotary converter

rotational motion

®)
w=d® dt
a=dw dt=020  dt?

w,=w, at

0 =w,t at?/2

w,2=w,2 20 a

T=la T
(torque) 1 (momentof inertia)
rotor
stator
rubidium-strontium dating -
87 87

27.85

87

22

F =

25

Nu

(w)



47x 1010 81R,/87Sr

( )
Rydberg constant

R
R=p 2me‘c® 8h’
Mo ( permeabili-ty) m e
h (Planck constant) 1.097x 107m-1
Rydberg spectrum

(photoion-ization)



sampling
(statistics)

satellite

1.( 1] ” )

2. " ")

( synchronous orbit)

saturated

1.C )

2 ( )

3 ( vapour pressure)
saturation

1 colour

2 supersaturation

sawtooth waveform

(cathode-ray oscilloscope)
scalar quantity

( ) (

vector quantity
scalene

scaler(Scaling circuit) ( )



10 10

scanning

scanning electron microscope
electron microscope
scattering of electromagnetic radiation

[ (1842
—1919 ) ]

(Raman effect)
(Compton effect)
Tyndall effect
Schlieren photography

( Schliere)
schmidt camera
telescope
Schottky defect
defect
Schrodinger equation
( quantum mechanics)

WP+ T 2mdE — 1 ?/h2=0
AW -EERE V EREREHE T, hEESHEREE, nEhTHnE, E

SEEREE, M U-EHE.

Schwartzchild radius
2GM/c? G C M
(blackhode)

scintillationcounter



(photomultiplier)
(scaler)

scintillator
phosphorbronge
sclerometer

scotopicvision

photopicvision
screengrid

(control grid) -
suppressor grid
screw ( )
(machine)
2 r/p r p

search coil

(fluxmeter)
Searle’ s ber

Second
1 S -133
9192631770
2 ” 1 1/3600 1 1/60
secondary cell
(voltaic cell)
(accumulator)
primary cell
secondary colour
(primary colour)

secondary emission

(

)



(photomul-tiplier)
Auger effect
secondary winding
(transformer) (induction coil)

primary winding
secular magnetic variation

geomagnetism
sedimentation

(cen-trituge)
(stoke’s law)
(ultracentrituge)
Seebeck effect(thermoelectric effect) (

(thermocouple)
T J: (1770—1831 )

Peltier effect
Seger cones(pyrometic cones) ( )

seismograph

seismology

selenium cell
photoelectric cell
( photoelectric effect)



selenology
self-exciting generator
self inductance
inductance
semiconductor

(  10%Sm-1) (

(energyband)
”)

( transistor)

semiconductor diode
diode
semipermeable membrane

( )

series

(moon)
( 105 107 /)
10-15Sm-1)
(energy levels)
( 13
P
p n
Y
n P
n n
p-n

(expo-nentialseries)l+x+x2/2



x3/3 n x/n
(00]
ax"/n

n=0

convergentseries
seriescircuit

n=0 n=o

1/C=1/C,+1/C,+1/C,

series-woundmachine

shunt
sets
Xy X3 X3
X, X
M MI X M
x3 (Mn N)
M N M

M N=(1 2 3 4 8)

sextant

1/6 )

shadow

( )

shearing force

0
modulus)

& X x5 )=

Xq X
X
X3 M N
@ 4 8)
J-
F/(ab)

N

X
X
X3 M N
* "M ON
2 3 4)
E

(1834—1923 )

(

60°

elas-tic



shear modulus
elastic modulation,shearingforce
shell model
1 atom
2

(magic number)
sherardizing

371
( 1935)
shielding
1.

2.
(nuclear reactor)

SHM
simple harmonic motion
shock wave

short-sightedness
myopia
Shunt

sideband

(modulation)
X f+x
f-x
sidereal day
day
sidereal period

day synodic period year
siemens



1S=10-1Q “ ” E
(1816—1892 )
sievert
( radiation units) signal

sign convention

significant figures

6532
7.3x% 103
0.0732 0
7.065 0
silicon chip
( integrated cir-cuit)
simple harmonic motion(SHM)
W r t
y y t
y=rsinw t( )
pendulum
sine wave(sinusoidal wave) ( )
(simple

harmonic motion)
sintering

sinusoidal oscillator
oscillator
sinusoidal wave
sine wave
siphon



SI units
(Systéme International d Unités)
(m k s )
(c g s ) (Imperial units) 7
2 ( ) 9
18 (
)
10 3
skip distance
(

radio transmission)

sky wave
radio transmission
slow neutron
102 (107 )
fast neutron,thermalization

slug
fps)
1 1 / 2
smectic
liquid crystal
smelting
( )

smoke



Snell's law
refraction
sodium-vapour lamp

soft iron

soft radiation

hard radiat
soft ware

computer
sol

(electric lighting)

ion

(colloid)

solar cell

p-n
(semiconductor)
p_

15

10
solar constant
(
1.353
solar day
day
solar energy

x 10-10)

4000
0.6W

/ 2

(solar constant)

0.5V



4x 1018

3x 1014
( solarheating) ( solarcell)
solar heating
( )
( green-house effect)
solar cell
u
|
solarparallax
( 1 )
8.794148
solarprominence
(chromosphere) (corona)
solarsystem
(
)
2.2x 108
solar wind
(corona)
450
8x 106
solar year
year
solder
200 300
- 80 ( ) 31 (
)
800

solenoid

99



solid

( amorphous)
( )
solid angle
Q
r S

(steradians) s/r2
solidsolution

( ) ( )
( isomorphism)
solid-statedetector
junction detector
solid state physics

solstice ( )
1. (ecliptic) ( equinox)
( ) ( )

12 21
solubility

concentration)
solubility product
Km Am Bm



4 By (s) = x&* (aa)+yB~ (aa)

Ke=[A*1X[B-]Y/[AB,]

1

Ks=[A*]*[B-1y

solute

(solution)

solution
[ (solvent)]

( solvation)

solid solution
solvent

solvation)

sonar
echo
sonic boom

wave)

120 136
sonometer

sorption
(absorption)
sorption pump

(f)

(solution)
(
(shock
(SST)
)
1T
21 im



sound
20
20000 (
pitch)

10
10-4 108

source
(transistor)

space

( space-time)
(relativity)
2.( )

space probe

(solar cell)
space-reflectionsymmetry
parity
space-time(spece-time continuum) - ( - )

(1846—1909 ) ]

spallation

spark
electric sperk
spark chamber

20 100 (1000
10000 )



( )

spark counter
spark chamber
special theory of relativity
relativity
specific ( )
1

) ( I
2

gravity- specific resistance— )
specific activity
activity
specific charge
(elementary particle)

specificgravity
relative density specific
specific heat capacity
heat capacity
specific humidity
humidity
specific impulse

specific latent heat
latent heat
specific resistance
resistivity specific
specific surface
m2kg-1

specific volume

spectral class

(

(

)

m2kg-1

1890
0 B AFG

spe-cific

20



G

K

M
spectrograph

spectroscope
spectrometer

% ( electron-spin
resonance nuclearmagneticresonance)
( spectrum photoelec-tron spectroscopy)
spectrophotometer
spectrometer
spectroscope
(spectrum) R W

spectrometer
spectroscopicbinary
binarystars
spectroscopy
(spectroscopes) (spectrometers)
(spectra)

( redshift)
spectrum
1.

2 (

electromagnetic spectrum)



spectroscopy
speculum

speed
quantity)

speed of light

c
108ms-1
index)
Cerenkovradiation)

(metre)
speed of sound

c
344ms-1
(E)

J(E/p)

E (
c=+/(y rT) r
C Cuy(1+1/273) Co

sphere

Trz r

X2 y2 72 r2

spherical aberration
aberration

spherical mirror
mirror

spherical polar coordinates
polar coordinates

spherometer

elastic modulus)
(heatcapacity) P

(telescopes)

(scalar
(vectorquantity)

2.99792458 x

( refractive
( relativity
1983 10
20
1461ms-1 5000ms-1
) c
E
Evypy
T
t
41t r3/3 4
4
(
) X



ro(124x2)/2x( )

|
spiegel(spiegeleisen)
(Pigiron) 15 30 4 5
spin(intrinsicangularmomentum) ( )
s
(quantum theory)
h/2m h (Planck constant)
S s=+ 1/2
h/4m -h/4

11t (magnetic monents)

nuclear magnetic resonance
spiral galaxy
galaxy
spring balance
(balance)

sputtering

square wave

stableequilibrium
equilibrium
stainlesssteel
(steel) 11 12

18 8 18 8
0.08
Standardcell
(voltaiccell) (Clarkcell)

(Westoncell)

standarddeviation

8 & a
m (@ & ag)/n Im—a; |



Im—a; | 11 n

Jidm- &P+ +m- a,})/n]

standard electrode
( )
hydrogen half cell
standard electrode potential
electrode potential
standard form

10 236 214
2.36414% 10° 0.006821047 6.821047x 10-3
standard state
(
1 101.325kPa) ( M)
‘ ’ 298K
1
H,(@) +50,(9) -~ H,0(1)
H%, = - 285.83kJmol *
¢
standing wave
stationary wave
star
(sun)
(galaxies)
( stellar evolution;Hertzsprung-Russell diagarm)
stat-
( ab-)
(SI units)
state of matter
(solid) (liquid)
(gas) (plasma)
static electricity
( Coulomb’s law)
( electric field)
stsatics
dynamics

stationary orbit



synchronousorbit
stationary state
(quantum mechanics)

stationary wave(standing wave)

(wave) (
)

statistical mechanics

ht h f

statistics

stator

rotor
steady-state theory

(expansion of the
universe) 10
u (microwave
background radia-tion)
(big-bang theory)

(1919—) : (1920—)

1948
steam distillation



steam engine
(heatengine)

19
Rankine cycle
steam point
(101325Pa) 100
steel
( 1.7 )
11
12 (stainlesssteel)

(basic-oxygenprocess BOP process)
(Bessemer process)
(open-hearth pro-cess)
Stefan slaw(Stefan-Boltzmannlaw) (
- )
(black body)
1/4 ( -
) 5.6697x 108Js-1m-2K-4 . (1853—1893
) . (1844—1906 )
stellar evolution
(star)
(Hertzsprung-Russell diagram)

5 10x 108K
1011kgs-
1 6x 1025Js-1
1010 (
Hertzsprung-Rus-sell diagram)

1010K



(superrova)

(blackholes)
steradian
sr (solid angle)
stere
1m3
stimulated emission
laser
stochastic process
stokes
St C g s ( )
( ) 1 =10-“m2s-1
(1819—1903 )
Stokes law
F F=6
Trnyv r % n
F
(1819—1903 )
stop
stopping power
-dE/dx dE/p dx
() dE/ndx=(A/p N)dE/dx
n N
A
storage ring
(
)
(CERN)
( 1700GeV)

s t p
N T P)

273.15KC 0 ) 101325Pa( 760 OmmHg)
strain
(stress)



(shearing force)

elasticity elastic modulus
strain gauge

( strain)

(Wheatstone-bridge)

strain hardening(work hardening) ( )
elasticity

strangeness

s (K )

S s=0

S 0 ( elementary particles)
stratosphere

earth’ satmosphere
streamline flow
(tur- bulence)
(
laminar flow)
stress
( strain)

elasticity elastic modulus
stroboscope

strong interaction
fundamentalparticles
subatomic particle
elementary particles
subcritical
critical mass critical reaction multiplication factor
sublimate

sublimation



subshell

atom
subsonic

1 (Mach)
subtractive process

colour
sun

(solar system) (star) (
Hertzsprung-Russell diagram stellar evolution)
149600000 1392000 1.9x 1030
( 75 25 ) 1
400000
solar constant) (photo-sphere)

(chromosphere) (corona)

solar wind
sunspot

4000K (chromo- sphere)
11
11
superconductivity
0K 1911
26
(
J- (1908—) L- N- (1930—) J- R
(1931—) 1957 BCS
1956
( ) BCS

supercooling
1



(cloud chamber) supercritical
critical mass;critical reaction;multiplication factor
superdense theory
big-bangtheory
superficial expansivity
expansitivity
superfluidity

“He 2.172K 3He
0.00093K
(superconductivity)

supergiant

(Hertzsprung-Russel
diagram)
stellarevolution
superheterodyne receiver

(1P
super high frequency(SHF)
3 30
superlattice
solid solution
supernova
1010
30
1000 6
( stellar

evolution nova)
superplasticity

1962 22 )



supersaturated solution
saturated
supersaturation
1. 100

)

supersonic ( )
Machnumber

supplementary unit
SI unit

suppressor grid

(screen

grid) (sec-ondary emission)

surd
(rational number)
(W3
surface tension
Y

/)
( )

surfactant(surface active agent)
)
(detergent)
(surface tension)
susceptance
B (reactance)
mittance)
susceptibitity
1 ( ) Xp

(permeabili-ty)

2 ( ) Xe

(ad-

(dielec-tric)



P/e E P E

e, 1 €
(permitivity)
suspension
synchrocyclotron
(cyclotron)

(relativistic speed)

a -
synchronous motor

electric motor
synchronous orbit(geosynchronous orbit)

)
(satellite)

( 23 56 4.1 )
24 8

35900

synchronous rotation

synchrotron

radiation) ( )

(synchrotron

synchrotron radiation(magneto-bremsstrahlung)

ring)
50

(synchrotron)

(stor-age



synodic month(lunation) ( )
(new moon) 29 12
synodic period

S (sidereal period)P
1/S=1/P-1/E 1/s 1/ 1/P

Systéme International d’ Unités
SI units
Syzygy
( )
( ) (conjunction) (opposition)

44



tachometer

tachyon
(speed of light)

(Cerenkov radiation)

(rela- tivity)
E=mc?/+/(1- v?/c?)

tandem generator

Graaffgenerator)

30
tangent
1
2 trigonometric functions
tangent galvanometer

I=(2Hrtand )/n H
n

tau particle t
elemantary particles lepton
Taylor series

f(x)
f(x) f(a) f (a)(x-a) T (a)(x-a)2/2
a=0
f(x)=F(0) f (O)x " (0)x2/2

B (1685—1731 ) a 0
(1698—1746 )

(Van de

X=a



tektite

telecommunications

telescope
( radio
telescope)
(
)
H- (1587—1619 ) 1608
€))
J- (1571—1630 )
(b)
1668
|
45° J:
(1638—1675 ) N- (1670
) (d)
(e)
)
@
(h)
television
(camera)
625 25 525
30 (VHF)
(UHF)



colour television
television tube

cathoderays
temperament
C 7 C
27 128 12
Cs (3/72)12 129.75 128
129.75 J- S
7 12
(128)1/12 1.4983
temperature
( )
(thermodynamic equilibri-um)
0 100 100
( temperature scale)
19
(absolute zero)
S-
( carnot) T,
a; T, 0z Ty T=0; O T,
Tl
a9 T
“ " (kelvin)
(inter- nal energy)
C)
( )
(kinetic theory) T

2U 3R R (gascon-stant)



temperature coefficient

(R) t R, at [ t2
a B B a
temperature scales
(temperature)
(Celsius scale)
(Fahrenheit scale)
100 180 )
T/K t/
13.81 -259.34
( 17.042 | -256.108
25/76 )
20.28 -252.87
27.102 | -246.048
54.361 | -218.789
90.188 | -182.962
273.16 0.01
373.15 100
692.73 419.58
1235.08 961.93
1337.58 | 1064.43
(kelvin) 11
tempering
( )
(martensite)

temporary magnetism

tensile strength

tensimeter

Ro

(1968)

(stress)



tensiometer
(surface tension)
tera-
T “ ” 1012

1 (Tv)
terminal

1

2 (computer)

terminal speed

Stokes’s law
terminato

terrestrial magnetism
geomagnetism
tertiary colour
(secondary colour)
tesla
TO 1 1
1T Wb m2 N- (1870—1943 )

Tesla coil

(transformer)
N (1870
—1943 )

tetragonal
crystal system
tetrahedron

(pyramid)
tetrode

(thermionic valve)
(triode valve)

theodolite



therm
105 1 1 055

x 108
thermal capacity

heat capacity
thermalconductivity

conductivity
thermal diffusion

( Clusius column)
thermal equilibrium
equilibrium
thermal expansion
expansivity
thermalization
(moderator) (nuclear re-actor)

thermal neutrons

moderator ;nuclearreactors;thermalization.
thermal reactor

nuclear reattor
thermionic emission

J (
— ) J ATZexp-(W KT) T
W (workfunction) k A
(thermionic valve)
(electron gun)
thermionics
(thermionic

valve)
thermionic valve
(thermionic emission)

( thyratron)
diode triod pentode
thermistor



thermite

(
2A1 Fe,0,-Al0, 2Fe

( )

thermochemistry

thermocouple

Seebeck effect thermopile
thermodynamics

(internal energy) (V)

U
Q
) Q 0)
u w W
W Uu Q w
( reversibleprocess)
R- (1822—1888 )
(tempera-ture)(T) (entropy) (S)
T S
Q S UurTs

()

(absolute zero)



enthalpy free energy
thermodynamic temperature

temperature
thermoelectricity

Peltier effect;Seebeck effect;Thomson effect
thermograph
1

2
3 (thermography)
thermography

thermoluminescence
(luminesecence)
(holes)

thermoluminescent dating
thermoluminescence
thermometer
(temperature)

Pyrometry thermistor thermocouple
thermonuclear reaction
nuclearfusion thermonuclearreactor



thermonuclear reactor(fusion reactor) ( )
(nuclear fusion)

(ignition temperature)( — 40x
108K)
( ) 1] ”

(plasma)

thermonuclear weapon
nuclear weapon
thermoplie

thermostat ( )

(bimetallic
stip)

thixotropy
Newtonian fluid
Thomson effect(Kelvin effect) ( )

W- ( 1824
—1907 )
Thomson scattering

J- J (1856—1940 )
thorium
Th
90 232.038 17 11.5 11.9 1740 1760
4780 4800 ( )



223
1.39x 1010 232
233 (
1829 J- J-
thorium series
radioactive series
threshold

threshold frequency

photoelectric effect
thrust

thunderstorm

234

ThO,)

(lightning)

|
thyratron

thyristor

tidal energy
tides
tides

Z N
slawofgravitation)

4x 1018]

timbre
quality of sound
time

(b)

(

)

232

@
)

(N)

(Newton’



( Sspace time)

( day)
( year)
( second)

time dilation

time dilation(time dilatation)
(relativity)
%
(1- v [ c?) C
M

time lapsephotography
Titan

Saturn
Tokamak

thermonuclear reactor
tomography X

X CAT(
) X 180°
X
X
X 20
topology
torque(moment of a force or
couple) ( )
(torsion)

couple

torr
1 1

133.322 [ ] E- (1609—1647 )

Torricellian vacuum



10-3
torsion
(torgue) (couple)

torsion belance

- (1731—1810 ) C: (1855—1944 )
(gravitational constant)

torus

21T 2Rr? 411 2Rr Z

O +y?) - R+ 22 =12

total internal reflection ( )

AC ) B( )
r ( a)
c r=90° ( b) i
( c)
C (c nsinc=1 n A B
) 40°
|
totality
(eclipse)
7.67
total-radiation pyrometer
pyrometry
tracing(radioactive tracing) ( )
labelling
transcendental number
m e
sinx  logx

transducer



transformer

No
Ng (Ns/Np) Ve/V,
1,/1 Vo 1, Ve I
(eddy current) (hysteresis)
98
transient
transistor
(semiconductor)
(thermionic
valve) 1948
( )
1949—1950
(FET)
FET
Y n p-n-p
n-p-n
- - p-n-p
n
le 1b Ic
le=lb+Ic Ic/1b
|
(JFET  JUGFET)
(IGFET MOSFET - - FET)
)
JFET
(depletion layers)
( — )
JFET n

P IGFET



IGFET p n
transitionpoint(transition temperature) (
1
2
3. ( superconductivity)
4. ( Curie tempera-ture)
translation
translucent
transparent
transmission coefficient
transmittance
transmission electron microscope
electronmicroscope

transmittance(transmission coefficient)

transmitter
1

2 transparent

translucent)

radiotransparent
transport number
t

transuranic elements
92
transverse wave
wave
travelling wave
wave



triangle of vectors
(vector)

triboeletricity
(static electricity)
tribology

triboluminescence
(luminescence)

triclinic
crystal system
trigonometric functions

A tanA=a/b
A sinA=a/c
A cosA=b/c
a A b B c

>

cotA=1/tanA=b/a

A secA=1/cosA=c/b

A cosecA=1/sinA=c/a
triode

(thermionicvalve)
(controlgrid)

triplepoint

273.16K  611.2Pa (Kelvinscale)
(temperature scale)
tritiated compound
labelling
tritium
T 3 2 1
( 12.3 ) B -3
(labelling)
triton



tropicalyear

year
troposphere

earth’s atmosphere
tuningfork

tunnel diode (
1957 L
effect)

(1925—)

tunnel effect

turbine

95

|
turbogenerator

( )
turbojet

jet propulsion
turbulence

turns ratio
transformer
tweeter

Tyndall effect

1/2

(tunnel

(laminarflow)



(1820—1893 )
scattering of electromagnetic radiation



ultracentrifuge

60
ultrahigh frequency(UHF)
3x 109 0.3x 10° 10 1

ultramicroscope
(Tyndall effect)

ultrasonics
20
(piezoelectric effect)
(ferroelectric materials) (magnetostric-tion)

X

ultraviolet microscope
(ul-traviolet
radiation) (microscope)

(image con-verter)
ultraviolet radiation(UV)
X 400 4
400 300 300 200
200

290
(mercury-vapourlamp)
umbra
shadow
uncertainty principle(Heisenberg uncertainty principle princi-ple
of indeterminism) (
)
W-
(1901—1976 ) 1927 A XA p,= h/4m
A X X A p, X

h (Planck constant)



underdamped
damping
uniaxial crystal
( double refraction)
(opticaxis)
unified-field theory
( fundamental

interactions) (relativity)
union

set theory
unit
SI units
unit cell

(crystal lattice) (

)

crystal system
unit magnetic pole
magnetic poles
universal constant
fundamental constant
universal motor
electric motor.
universe

cosmology heat death of the universe
unstable equililbrium

equililbrium
upper atmosphere

(earth’s atmosphere) 300
upthrust
Archimedes’ principle
uranium
U a n.92

r.a.m.238.03 r.d.19.05(20 ) m.p.1132+ 1 b.p.3818



238( 99.28 )  235(0 .71 )  234(0.006 )

235 (nuclear fission)
(nuclear re-actors) (unclear weapons)
1789 M_H
uranium-leaddating -
238 206( 4.5% 100 )
235 207( 7.1x 108 ) (dating)

FHE W (U 206Pb e N T ) - B R

(206Ph 207Pp  208Ph) (204Pb)
107 109
uranium series
radioactive series
uv
ultraviolet radiation



vacancy
defect
vacuum
(vapour pressure) ( ) 10-2
( ) 10-2 107 10-7

vacuum pump
vacuum pump

10-1 10-7
(diffusion pump) (ion pump) 10-9
(cryogenic pump) 10-13

vacuum tube

thermionic valve
valence band

energy bands
valence electron

valency(valence)
( 1) Na,S
1(Na*) 2(5%)

co, 2

valve
thermionic valve

Van Allen belts(radiation belts) ( )

1958 J-

1000 5000
15 000 25 000

|
Van de Graaff generator

10

1

10 20 (1 2WPa)

J- - (1901—1967



)

van der Waal™s equation
equation of state
van der Waal"s force

J- D - (1837—1923 )
a/Vvz( equation of
state)
7
@ -
2) -
3)

van't Hoff factor
i (colligativeproperties)
(1852—1911 )

van't Hoff's isochore

(dlog,K) dT H/RT2

T H
vapour density

vapour pressure

variation
geomagnetism
variometer
1.

2. ( geomagnetism)
vector quantity
( scalar
quantity)



(parallelo- gram of vectors)
triangle of vectors
velocity
% (speed)

velocity modulation
klystron
velocity ratio(distance ratio) ( )
(machine)

Venn diagram
set theory
Venturi tube

G B (1746
—1822 )
|
vernier
0.9
( )
(1580—1639 ) 1630
veryhighfrequency(VHF)
3x 108 0.3x 108 1 10

very low frequency(VLF)
3x 104 0.3x 104 10 100
Victor Meyer’s method
(1848—1897 )

virial equation

pvV=RT Bp Cp2 Dp?
B C D
virtual image
image
virtual state

(photons)



(quantum mechanics)
virtual work

dx dy(
) T Tdx Wdy O dx
dy T
viscometer
(Stokes’ law)
viscosity
(Newtonian fInid)) A
dv/dx F
F n A(dv/dx)
n
( c.g.s (poise)

kinematic viscosity

visible spectrum
(spectrum of electromagnetic

radiation)

colour
visual binary

binary stars
visual display unit(VDU)

(computer system)
(cathode-ray tube)

volt
V 1

(1745—1827 )
voltage
Vv
voltage divider(potential divider potentiometer)

V
% v/ R,/(R; R,)
voltaic cell(galvanic cell) ( )



(1745—1827 )
primary cell secondary
voltaic pile

cell)
voltameter(coulometer)
1.

(m
Q m/z z
2
voltmeter

instrument)

oscilloscopes)

volume

cell

(voltaic

)

(moving-coil

)

(cathode-ray



wall effect

watt
W 1
1 1
(1736—1819 )
wattmeter
wave
( )
( stationary wave)
(hertz)
(@ ) )
A c/f c (sine wave)

a2f2
simple harmonic motion
wave equation

Teu/x2  T2u/  Ty?2 feu/Mzz2 (1/c?)f2u/t?
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