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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the

“United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. '
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PHYSICAL “‘CONSTANTS. :
A Dlstances (m cm)
SYMBOL FORMULA MEANING VALUE
Yo. e2/mc?.] _ .clos._ r_gdms of elect. 2.8183 x I"O"»?’
Xg 'H/mc -”Compton' wavelength' . | 3.8619 X |o"'
I 1':2/ mc? | first Bohrradius - |5.2920 x |o
done - | = _,....._-: I calcntegrotmg space, 20°C 3,0357x 10 8
- __EQ I mtemucleor dlstonce n Hz O.74|4x 108 ,

Table of wavelengths for vartous energles

For the electron profon “dnd neutron X ‘ﬁ/P
‘18, gwen whlle for the photon A nself ls

: - -
e . - ¥

- B. Velocities (in ;cm_'/s’jec ) -

gnven
E - sz'd. vy N 3'ilev o ’Mev' ._. |
.~ Electron - | 12.280x107% |95|e PPN v x |o'"' |
.. Proton " 28655_xl08 .045543x10° | 475531 x 10" 13
‘Neutron 28635,,.><!0 045512 x|o | 4.5501x10" .
" Photon 0049068 | 12 395 +x |o .012395x10

: pfi'_'v/é -

Vo = e/'h

Velocny “of e!ectron with enerqy'_

N C = velocny of lnght in vacuo L
’ velocity of electron. .
~in_first Bohr -orbit. -

299776xl0 N
; 2!877xl08

-.|oo72977.

oF-KTpoe | 9:4277:x10% |:00031449
lev 593:7x |o7 - | .oot9787
o IMev . | 28212x |o 94uo



Velocstyu of proton vmh energy

of KTpoe - '2.1999 x10%  7.3384x10°

-~ / ‘.. ) . " . ) ) N . - ) .

oo w0 dev T i3saix10® sei72xio®

ST TR T e IMev o 13830 %107 046135

lnmal velocltyofo RoC' o o o - S
] alpha pomcce, ... 18215x10° - . .064098

-

c{ -Dimé_n‘sidn';--uess - Cdnsm’n'fs .

R $

a:s fme sfrucfure constant e /T\c OO72977=
o S 1/137.030 |

p/’m‘:‘ = rafto of mosses of proton ond
! electron = |836 55- o

DJ E _rjer,gy farjd- Mdss.

o Energy of repulsnon of two electrons one cm,
S foo . aparts 1.4397 x 107 ev. o
" KTyeg = 0.02354 ev =3.771x10" erg | (elcle,cf._ron
L e | volts are
< KTigoo ™ 0.02483 ev = 3.978X10" erg 0.5 868
szooG = 0: 02526 ev =4, O47XIO erg .

DU “me? = -rest enérgy of ‘electron = 0.51083 Mev=-
- ‘ 8!837XIO7 erg .

me¥/h® =e%a, = mc2x a®= potential energyi

of flrst Bohr orblf 27.205_ev= 43583XIO erg

g EO
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K Iy = Iomzcmon potenflal s S
O(I+ a /4)(I+ m/Mp)—l-l3595ev
K Energy of first vnbrohonal quomum of Hz
.. =05150 @v. - .- | i_
Energy of first rofotloncﬂ quanftum of H
. .=0.0147lev. .
Energy of dassocncmon of H :’4 4776 ev .

-~ Initial energy of a.RaC' alpha,'parhcle
Co 76802 Mev L
; R
S AR wf 'Restenergy T
o ass(gm) physncai) (Mev) Mo}'ss/me_
- “Electron =~ - - 9|066x|o'2248
Proton .- . - 167247XIO
" - H Atom - - |167338 %0°
~7.-Neutron ™ "~ | 167472 x1624
~ ' Deuferon’. - - |33a330 x165*
"~ Alpha porhcle | 5.64424x.162% |4 €
‘Unit Mass = [165990x 1024
"-Chemlcal mass - l66035><1024

051083 | .15
938.17. ‘-|8_§6.5

. |93868 18375 .
[939.43 (' 118390
187541 |36713 -

D - 372797 L} 72961

§ ledlaz - 18227 |
lo31.377.  |18232

S

.- . E. Energy 'Conversion.Factors

~ . I i‘ ‘ s - '\j":".-- o o ‘
| _“abs'evjergs --|em| .|cal (15°) |cal/mde.
levE v l‘.eogb:«_sxna?"eoe'i‘,\ 'e,'t-.38276x102° 23,0528
l'erg= . 6242ix10"[.- | = [5.08 s\xlo’_5;,23892x|o |4390x|o'6_
lem = t2395x|o4 1.9858x10'6F 1}

| cal 15°) = 2. 6|26xlO la: |855x|o7 2.107ki0B 1 60228)(1023
| erg/mole = I0364x|0 16603x10° 8.3612%0_' 39669xlO 23892x10
| cal/mole = 4,3379_x_|o 69494XIO 0349% feeosxno N

- 24
\ 6&4.744,4x|o 28575_ -
X |
| .9




F .,Mi'seei.lo.n'eo(ls"

e chorge of electron = 48025XIO abs esu
=L 60203XIO abs emu. -

,«'e -l4397XIO abs-ev’ cm = 2. 3064XIO '9
(abs. esu)?. =2 56650XI04°(abs emu)
IR e4 -53!948 x 10738 (abs. esu)? y

- e/ms specmc electron charge-l7592xlo

. emu/gm =52737xI0" esu/gm . .

. ~.e/h = 7.2499X]0'6 esu/erg sec= 2 4|85x|o
o emu/erg sec. - :

_-‘-h -Planck's consfont 6624 X!O erg sec.
i 4, l349XIO ev $ec: |

o _'_'h h/2w-l0543><|027erg sec 65808><lo

eV .sec.

SR 'nr 131415927, .27 = 6283!853

4% 9.8696044 | 212 =19. 7392088
"L 41r=12.5663706 ; 41%=30.4784176

T T i/r=03183099 /2w s 20.1591549 -

. e Iamw=0. 0795775 :
E -1T/2-I5707963 -n'/4 07853982

. e-2.71828 (8285

" Loge 10=2! 30258509

" he= |23954x|o ev- cm~|98578 xro 'eerg cm, o

o _"l-ﬂh/m =1 I577 erg sec/gm

'To Temperature of obsolute zero' -—273 I6°c~f,

- Ao =Pressure . of standond afmosghere L
-I 0132 XIO dynes/cm



, o __F Foroday constant = 96 501 Coulombs per ‘
| gram equwolenl |

- R. = Gosﬂ conston’r 8. 3I436 Joules/ mole degree
I = 1.98647 col/mole -degq.". e
"8 20545 X IO hfer atm/mole degree

K Boltzmann constont l38047x 10" 16’
T L erg/deq £3.2982 xl024col/deg
o 6170 X 1075 ev/deg.
;.fs-f"‘-k/h 2:0840 x10'° /deg seci
f_'k/hc 2 0. 695l8/deg cm.
T he/k

CHE Bohr (otomlc) mogneton =eh /2mc
"9.273 x 107 erg/gouss _j,
Mn Bohr (nucleor) mogneton eh/ZMPC’
Lo T 5049Xl0 erg/gouss S
R < I Grovn‘otlonal constanf = 6. 670xl0 A
' e dyne cm/gmm2 o -
X P Accelero’non dueto’ gravuly (stond) L
A - .=980. 665 cm/sec I

G Number of Molecules

l4385 deg cm = second rodlcmon constonl '

R [ - N0 L0G o
" No ' |Avogadro's' n.; | mole . | 6.0228x10%° | 23.77980
- no “l_o'schmldl's no;- lcc of |deol I R
©gesiat 0°CY, latm.’ . | 2.6870x10'° | 19.42927 -
__ | 1cc of ideal gas’ at 15°C, tatm-| 2.5471-x10'° | 19.40605
—~ | lcc of ideal gas at 20°C latm ‘2.5037-*!0!,97. “19.39858
- =] lcc of dry ‘air (MW= 28. 96-,) R
' ot |5°c latm 2.5483x10'° | 19.40625




H. Volumes T R
| Vol of | mole |deo| qas, O°C latm=22,414.6 cc
" W u“" i |5° C 1 Ofm 23 645 .
e e 20°C,latm = 24,056 "
e e dry air, 15° C lotm 23 635

1. Txme (m seconds)

'r | penod of flrst Bohr orblt- 21ro /v0

-2 wh¥me* 1:5198 x [0

| to "'-tlme requured for-light fo move a

dastonce of one cIassucaI electron'
o rodlus . ef / mc® = 9. 4013 X-10 "24.

J Frequencnes (m recnprocol seconds) T
S /To-me4/2ﬂh - =6 5798 x10'"
RepC -me4/4nh =3, 28988><l0 | B
K Wove Numbers (m rec:procol cm) S
~ Sp = wove no. of . photon of - lev: energy
--,-80675 . AP
szo,/hc .wave no. of photon ot fhermol
o energy = 203 80 -
RH' = Rydberg constant for H l09 677 58|
"Rp= . e w KH2=109, 707:419
‘RHG:‘ TR .. w _—u' He4_|_09:722-2.63
Rgp= * - w  u infinite. mass"

=109,737.303
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- L. Some Fundomental Quantitiés -Ex'.pressedh
Y in Varlous Systems of ‘Units. |

. Ti 'rn‘e” —

.‘.,'Ffequency -['/fo

‘MOSS _[Mass of Electron -

Mdss of Proton

H"Rodws of Electron

,'_".Length~ Radius of H Atom =

Compton wovelength

‘ Time requlred for hghi
fo pdss ro

Penod of f:rst Bohr

o Potennol energy of.
"H. Atom :

Velocity of Is. I[
electron-

‘_ ’vek’cny‘[Veloclfy of |gh

'/‘to "‘&_'

e /ﬂ‘c =ro
h /mezwoo |
T\z /mc=‘7£° 1

orbn o 2w 73 /me*=1o
2 o Rest energy of electron | ‘mc?
.. Energy T
PR \'mfﬂ?‘-‘/;'ﬁzﬁngjol

'ez- /'ﬁ'=v6'

3 'mc3/e2 ‘
o me“/Z'ﬂ'h

|e%/me3= to |

"__-Angular |
" Momentum’

,El'e"ctric T el
Charge |
-M..o‘rné-nt)‘dr'm {

™ L e e 8 e B = mem

constant

Charge of
electron

RAPSIN/SS L Y"P ™

o2/ c

Planck's . &

| me
me2/H

| IR I
" 18‘56.5 |
\‘.
1372
137

1/137°

Jirzr

-
37 °

137

| I3732'ﬂ’ { ‘

Fiisren|

(Hartree)
}1836.5.

171372
AR

1137

171377
T

1372
37
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