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(1) Gade

Table of general physical constants*

Planck's constant

h =274 =( 6.62559+0.00015 ) x10 “'erg sec

h =2ﬁr=(1.05449 +0.00003 )x10 “erg sec

Light speed

¢ =( 2.997925+0.000001 )*10 cm sec’

Electric charge

e =(4.80298+0.00006 )*10 “esu
=(1.60210+0.00002 )*10 “coul

Gravitational
constant

G =(6.670+0.005 )x10 ‘dyne cm’gm”

Avogadro's
number

N.=(6.02252+0.00009 )x10°mol

Boltzmann's
constant

k =(1.38054+0.00006 )x10 “erg (‘K )"

Faradway's
constant

N..=(96487.0+0.5) coul mol™”

General
constant

gas

R =N.k =8.314x10'erg ('K ) mol™

Electron mass

m =(3.10903+0.0003 )x10 “gm

- (5.48597+0.00003 )10 ‘amu
=(10.511006 +0.000002 ) Mev/c’

Atomic mass unit

amu =(1.66043+0.00002 )x10 gm
=(931.478+0.005 ) Mev/c’

Proton mass

M. = (1.67252+0.00003 )x10 “gm

=(1.00727663 +0.00000008 ) amu
=(938.256+0.005 ) Mev/c’

Neutron mass

M, =(1.0086654 +0.000004 ) amu
=(938.550+0.005 ) Mev/c’
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Compton
wavelength of the
electron

z:r;‘(l;( 2.42621+0.00002 )x10 cm

xn?c( 3.86144+0.00003 )x10 “cm

Fixed —exact| € _(759700+0.00003 )x10°
composition he

The classic radius
of the electron

e’/mc’=a x.=(2.81777+0.00004 )x10 “cm

Magnenton Bohr

u,=eh/2mc =(9.27314+0.00021 )x10 “erg gauss

The frequency
associated with 1
eV

( 2.41804+0.00002 )x10"cycle /sec

The wave number
associated with 1
eV

(8065 .73+0.08 )xcm

The temperature
associated with 1
eV

(11604 .9+0.5) 'K

* E.R.Cohen and J. W. DuMond "Our Knowledge of Fundamental
Constants of Physics and Chemistry in 1965" Reviews of Modern Physics

37,537(1965)
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(2) e

Table of most stable elementary particles*

Particle Mass (MeV) | Average life time (Sec)
Photon y 0 Stable
Leptons
Neutrino V. o | 0(<0.2keV) Stable
Neutrino V. n 0(< 2kel)
Electron — positron (e™) 0.511006 Stable
Muons pu* 105.659 2.20x 103
Baryons
Proton p 938.256 Stable
Neutron n 939.550 1.01x 10°
Hebron-Lambda (A) 1115.58 2.51x 10710
Sigma-hyperonate ¥ * 1189.47 0.81x1071°
30 1192.56 <1.0x1071*
> 1197.44 1.65x1071°
Sequential particles =° 1314 3.0x107%°
— 13211.2 1.74x 1071°
Negative Omega 1~ 1674 1.5 x 1071
Mesons
Charged pions n* 139.58 2.608x 1072
Neutral pions n° 134.98 0.89x 1071
Charged entities K* 493.8 1.235%x 1072
Neutral Entities K° 4979 | e
K, 0.87 x 10710
K, 5.68x 1072

* Reviews of Modern Physics 39,1 (1967)
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(3) Gl

Table of units and conversion factors

Length 1 micron(u)=10 "meter
1 milimicron(mg)=10"meter=10"cm
A Angstrom(A’)=10"cm
1 fermi(f)=10"cm

Area 1 barn(b)=10 “cm’

Time 1 year=3156x10'sec

Force 1 newton=10"dyne

Energy 1 joule=10"erg=(0-2389=1/4-186) calories
1 electron volt (€V)=(1:60210+0-00002)x10 * joul

Mass 1 atomic mass unit (amu)
=(1-66043+0-00002)x10 “gm

Charge 1 coulomb=(2-997925+0-000001)x10"esy
=01 emu

Voltage 1 esu=(299-7920+0-0001) volt(V)

Magnetic induction

1 volt—sec/ m’=10"gauss

Energy equivalent
to the unit of
atomic masses

(1 amu)xc'=(9-31478+0-00005)x10" eV

Radioactive sample
activity

1 curie=3-7x10"disin tegration per second
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RED SHIFT

\ BLUE SHIFT

Stationary frequency

©) dreamstime.c

DOPPLER
EFFECT

Lower frequency

Higher frequency

ID 165141826 © VectorMine

When a star is stationary relative to an
observer, the light produced looks the

3 same no matter what what direction it
is seen from. Our sun is a good example

of a star that is not moving much nearer

or farther from the Earth

If stars move either towards or away from our vantage point, however, the motion shifts the way their light looks to us

When a star moves
away from us, it
runs away from

the light it emits

in our direction

The makes the
light waves we

see expand.

Because the
wavelenths are
longer than

usual, the light
shifts toward the

red side of the
spectrum. Arcturas
is a star that exhibits
red shift.

y
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When a star moves
toward us, it starts
to catch up to the
light it emits

in our direction
This makes the
light waves we
see contract.

Because the
wavelengths

are shorter than
usual, the light
shifts toward the
blue side of the
spectrum. Sirius is
a star that exhibits
blue shift.

Most shifts can not be seen with the naked eye, but astronomers can measure
them to learn whether other stars are advancing or receeding
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