APPENDICES

Physical Constants

Light speed (in vacus) ¢ =2.997925X10%cm/sec
=2.997925X10%m/sec
6.672X 10 %dyn - cm?/g?

=6.672X 101N m?/kg?

Gravitational constant
Avogadro’s number

(mole)

Loschmidt number,
airmolecules in 1 cm®
(0°C, 1 atm.)

Air volume of 1 mole at

No=6.022%10%
n =2.687X10'"/cm®

22.411

0°C, 1 atm.
Gas constant R =8.314X107erg/K
=8.314J/K
=1.986cal/K
Boltzmann constant k= ]%0= 1.381 X107 *erg/K
=1.381X10"22J/K
Mechanical equivalent of heat J =4.186 X10erg/K

Absolute 0°K 0°K
Faraday’s constant eN. =96484.6C/ mol
Electronic charge —e e =1.60219%X1071°C
=4.803242X 10" Pesu
m.=9.1095X107"%g
=9.1095 X 10~ kg
my=1.6733X10"%'g
=1.6733X107?"kg

Electronic mass

Hydrogen mass

Planck’s constant 2—,: =1836.12

h =6.62618X10727erg sec
=6.62618X10734J -sec

= h =1.055X10"%7erg/sec

2
=1.055X107%J/sec
2
Bohr radius ao=1:—02=5.2918><10'9cm
=5.2918 X107 !m
__he
Bohr magneton HB= T rme

=0.92741X10"2%rg/gauss
=0.92741X1072"J/gauss
Magnetic moment of proton 1.41061 X 10723erg/gauss
Rydberg constant R==1.09737X10%/cm
(Nucleus of infinite mass) =1.09737X10"/m
electron volt 1eV=1.60219X 10" 2erg
=1.60219X1071%J
Wavelength of a spectral line 1 m=1650763.73 Ak
from *Kr

Standard acceleration of gravity g"=980.665cm/sec2

=9.80665m/sec?
Standard pressure (760mmHg) 1.013250 X 10dyn/cm?
=1.013250 X 10°N/m?

Astronomical Constants

Astronomical Unit (AU)

Parsec  (pc)
Sidereal year

Earth
Equatorial radius
Mass

Sun
Radius Ro
Mass Mo

Surface gravity ge
Luminosity Lo
Effective temperature Teyf

1.496X10'3cm

3.085X10'8em=206 265AU=3.26 light years
365.256day=3.1558 X 107sec

6.378X10%cm
5.977X10%'g

6.96X10'cm
1.989X10%%¢
2.736X10%cm sec™?

4Ro?- nFp=3.90X10%erg-sec™!

5780°K

A magnitude corresponds to the change of brightness by 2.5125 times.
Absolute magnitude is determined in referencce to the distance of 10 pc from the Sun.
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Appendices

Decay patterns of unstable particles

. Q Value Splitting ratio
Particles Decay mode (MeV) (%)
uo —e + vt ve 105.15 100
o {;ﬁ-\‘- Vyu 33.94 99.99
Let +ve 139.09 (1.27£0.03) X 10™*
n° - 27 134.96 99
K> - uttu, 388.1 63.5+0.2
T 0t o> xt+n® 219.2 21.140.2
K+ L — 2xt+n” 75.0 5.6%0.03
¥ — xt+2x° 84.2 1.74+0.5
K3 — eT+yetn® 358.3 4.84+0.1
K:;:, - putty+a® 253.1 3.2+0.1
at4nx” 218.8 68.71+0.3
K — {270 228.0 31.3+0.3
et+ {ve, ve] +77  357.9
uEt v vl +rs 2527 ~0.1
et+ {ve, ve| +7F 3579 39.0£0.6
K0 . pi4 {y, vl 75 2527 27.1£0.6
at+n +x° 83.8 12.3+0.3
3x° 93.0 21.4%0.8
n — pte+ue 0.78 100
pt+a~ 37.56 64.2£0.5
A - [n-i—no 40.85 35.8+0.5
pte +ve 176.64 ~0.1
p+n° 116.1 51.6+0.7
st — {n+7r+ 110.3 48.4+0.7
pt7 251.1 ~0.1
=0 - A+vy 76.9 100
3" — nt+a” 118.2 100
= - A+n” 66.1 ~100
E° — A+a® 64.3 ~100

K" is occasionally expressed as Kj2 or 6" in accordance with the decay modes.
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464 Appendices

Resonant states of hadrons

Symbol composition Charge Spin Mass Eq'.‘f‘:i‘:;lgm
(e) (8)  (MeV) (MeV)
77’ } Kk s5 0 0 549  0.001
7 0 0 958 <1
D ck, ke *£1,0,0 0 1866 ~0V
F cs, sc *+1 0 2030 ~0Y
P kk +1,0 1 776 155
3 uu+dd 0 1 783 10
K* sk ks %1,0,0 1 892 50
é ss 0 1 1020 4
D* ck, ke *1,0,0 1 2007 <2
F* cs, sc  *1 1 2140 ?
J/¢ cc 0 1 309 0.07
' cc 0 1 3686  0.23
" cc 0 1 3772 28
T bb 0 1 9450  0.04
T' bb 0 1 10010 <0.01
f uu+dd 0 2 1271 180
Az kk +1,0 2 1312 102
Kz sk, ks +£1,0,0 2 1434 100
f' ss 0 2 1516 65
X2 cc 0 2 3554 ?
%1 cc 0 1 3508 ?
Xo cc 0 0 3413 ?
A? kkk 2,1,0,—1 3/2 1232 115
=* kks 1,0,—1 3/2 1384 38
=* kss 0,—1 3/2 1533 10

[) Given here for our convenience.
2) Other anti-particles exist in addition to those for spin 3/2.
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