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PHYSICAL :·;·CPNSTANTS. ' 
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• j, .~. ..... 

'. '.:- ' .. A.- Dist9nce's, '(:i~'_<;:m) 
.­. 
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, SYM BOL FORMULA', 

'. ' ~~I mc~_:<' .. ,clas. radius of elect. 2.8183x 10-13 

" '. 0, 

. ,'-,0
0

' 

d2'oo' 
. -...- .. 

• t • ~ .. 

: ~h I m'~ ,:' - -'·Co.m_pton, -wavelength:':'" 3.8619 x 1'0-11 

-' '1i2~ .~·c 2~. '. f-i;st :Bohr: radiu~ ,'5. 2-9~0'x 10-,9 

~ .... , , 

'. calcite.gr,at,ing·spO~e,20~C 3.0357 x 10-~ " 
' . .iriternuc,l,ar.·distoe,ce In.- H2· 0.7414 x 10-8 

. . 

. Table", Of~q'v~'lengthS forvari,ous energies. 
, . For . ,the\eJe~'t:r~h; Pf9ton,' and. ;,eufr_o~ ·~'=nlP.' 
'. , : :,'Is.',given,: whlle, 'fo rthe ph.o'ton 'A ",tselt is -

-,..' ." of • "-'1 .... .,.'...... .; - './ ~,"'. ,.... ~ •.. ,- ,. 9 1 ven - " -- ,- - ' -' , ' , , -
• -. .' " .•. , ".!- ~, " :~: .',.": ", '-.; ~ -, ' ' " 

.... ...... .. ~ :... ~ .' I 

;'.~ . / ~ T200.""· " ,,'.:> -,' :-.,: ~ I ev . I Mev 

, ',' - Electron' ,+ 12.280 x 10 -8 " 1.95'18 x -10.8 . - I. 3875 _ x 10-11 . 

,_ ..... Proto',,: -'.'~. :. ~865'5~ xio:8 ':.045543 x.'IO",,8· '4,:~~3'1 x IO:~! 
" 'Neutron - ,.28'63~:TXt08 _ '.045512 xI0-~8 :4.550~,XI0' 

Photon '. ' .... 004.9068 (. .' 1~~395. ~.x, 10-8',~ , .012395 xI0
8 

'III • j '. :. .. ~ ~ ..., -

. ,- " A. _ 

, • oot! - . 
-.. . 

'. V -. 
. ...... 

. ". '. C',-, v.e,ioc,tty' '~f light h' vacu~ .. " 

. Vo = e~ll :. vel~city ot' eJect'ron -

2:99776 x' 10 10 
, I, " , 

. ',~ 8·' - ',. . 

, .. '·in first Bohr 'or_bit. 
\ ' ' ' -

Velo~; t y~'of electr:on' with energy" , 
. " ~ . 

. " -~ ." ·ol-, k T 20 0 

. , 

fev 
- " 

I Mev 
, _. 

2.~877 x '0. _'.' .007,2977, 

9:.427t·-X "'06, 

5.9311~;x 101 , . 
,'2:8212 x IO~O . 

-- . " 

. . , 

~000~J449 

.0019787 
.94110· . 
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, Veloci.ty~ofproton with energy , , . 

'. .. 
. . of k~20o' 

/ .~~ .. ~, . . 
., " .-J 

"', - . 
.. , I' , -~ , : ':. , . ' .... ,~. I Mev. .', . . ' 

;, , , 

Initial,' velocity of a ,RoC', ... 

" 

v 

. 2,.1999 x'I05, 

. 1.38~"" x 10 6 
, ' , 

13830 xl09 

(3=v/c 

7.3384X10 6 

4.6~72xI65 
.046135_ 

9' , 
1.9'215 x 10. " ,.064098 

to. + ~ 

',< '~a'fPh~ particle 

.. 

: .. 

, . 
I C .. 

, .'. ------~--~--~----------~----------~----~j . ' 
, , 

.1 

, .. 
, " 

' .. 
-~ ! 

" 

. . ~ 

I, ~ L 

. .. /' 
\ ~ \ 

. -, . ' . 

, j/137.03Q 
, . . 

. -." M ~im',,'= r.atio of mas~es· of, proton and 
,.-', . ,', .:' ~Je~tro.n = I ~ 36.5 5 _ ' , 

',: ( :,' ',' 
0- ". • . . 

',,', , 0: EJje~gy,~d M~ss: ' 
't 

" 
- ' . 

. , 

. , 

- , 

.. / " Energ~ ·ofrep~l·sIQ;"~f.twoelectromr '~ne' cm~ 
" .;' " '. .~~ ;. . apart = '1.4397, x I o~: e v. . ' 

, " .: . '" ': " , , ' . 14 
' .:' kTooc ' =' ~. 92354 ev = 3~ ~71. x IO~ ~ erg- (elect-ron 
.. .,',' -14 voJts ar·e 
. : " ... ' k!f50C'~= .0<9248~ ~v . = ~.9781 X to -14 erg' , .. a~solute) 

kT20'OC~'= 0:0252~·'ev, = 4.047x 10 erg 

mc2 .",. rest en~rgy Of 'electro~ = O. 51083 M~v =' 
, ' .... " S', '1837. X 10-7 'erg' "" 
, :', Eo '= 'me4/n2 = ~2/cio = 'mc2'x a 2= potential energy~: 

of fir~t Bohr orbit = 2.7. 205~ ev' = 4.'3583xfO"' erg. 
'. . , 

I 



_ ..... _ ... _~~_ .. ___ .... ~ __ '. r-': ;"_. • .. __ ....... ___ ~_"-_~ ~ '-""-'-"'" 

-"'-4~-~ 
I H = loni~a~ion' potential of H' ,= . . , .• ,. 

, " 
'r. 

,~ ~o(i +a2 
/4)( 1+ m / M~1 ~ 1~:·13.5~5 ~v : . 
". '1" . . ..., ,"' .. 

! -

.. . 

Energy 'of first . vibr~t.lon~lqiJa~'um-' :of 'H~ " 
, ,': O.5'150ev. ,', ,.' " J ,," " , 

E'n~rg'y of, 'first rot;o,ffonaf oq ua~um''',of :~.H~··': , . ~ .:. , 

, , . .. ' 

.. . ~ . '. 

.' 

• • , '" 0 • "=. O. ,0 1'4.71 e~ -. . '" .'. ,.1' - :::"'v " , 
r . E nergy' ~ of '" di,sso~·~~~.i~r),: 'pf, "H;: = 14.4. 7,76: ev " .. ,: 

Initiql ~~e'rgy, 9,f a"~a' c:1 
alpha' par,rcole ':.~. ',' 

, .. , , , 

.. '. ,'.' 7.6802 ,,' Me v - .. .. o. : --.. • • , --. " ...:. 

, h '- ( • 
, :- • p. ,·f 

,," ," . ;'.', ' .. ,:.' : 'At Y4- '. Restenerg~' ." ',' .,~:.' 
• o. ',.' Mass (gm l- (physl~at) , tMev) ~ ,Mass/m ~ -'. ", ~~-------:----+---~~----~~-+'-----~---I--""""""-"""'" 

. ",Eiec(rori . :9.1666.x i.Q~248, ~ O.OO6~ :.q.51083'. ".- " ':, ." 
: Prot.on ". 1.67247 x 10 ,,1.00757 938.17.18.~6.~. ' 
'HAtom (' . .' " -. -"67338xr624 , I. 008'~, - 938.68 1837,5' • .... < 

, ' ;':--_ -Ne~tfon;:': -, 1.~74.72X 1~~4 1968S~·939:~3,\.; -1839.0 ,,' 
" ... Deuteron' '. . 3:34330 x '0~4 2.01411 1875.41. 3671.3:-

i 

. ' A ~pha' par'ticle' :S .. 64421 x .lQ,21 4:002~P . 3127.~? 7296;'! .-

- '; . . ., 

" 

. -' 

'Unit 'Mass' '1.65990:><'1014 ' . ~I I ,931..12 '., 1822'.'7 

. ·.Cnerraical.···m·css .1.·6~03~ ~16~4., I.OO~~ ~2 1~·31.31··,- _ 182:3:2 " ' 
. i' ., 
..• ' I .. 

, . . ~ -- , ~ " ,~ - . 

E: 'E~'er'gy' ~¢o~v.e.rsio~-,·Factor,s.· \'. \ . 
...... 

.~~ \. '.'. 
f .. '. ~ . ". 1 .. • " • -.. • .,' 

'. abs'ev ergs' .'. ~m \ .. cal ,(150
) c.Ql/~de'. 

"'.'Ij 

, , . .. 1 ev ;:. 
I': erg, ~ 

, ,-' 1-'. 1.60?9~xl~·806jI49, ,'. 3:8276xI62~ 23~o.52.8 ',~ r 

'. 6.2421 xIOIl
., I' 5.03: ~'Id~ 2~3892xt6~ 1.43~0)(10 16 . . . \ .,.. . 

. I cm ~.'. . ':,2,395 x'9~ .1.~858.~~0~~: _ I. \ ., ", 4,744~.XI6~~ 2:~5 !~_ .. ' 
I cal (15°) = 2.6126xIO·4:-1855xI07 . 2.107 XI~. I,· 6.0228XI023 

I erg Imole : ·"I.0364xi6
2 

I 6603xl()24 8.36'12 \'0.9 3.9669~,O~2 2.~92·xIO"~ 
I cal/mol~ :-:. 4.3379x0

5 
6.9494x1Cr 0:34'9. ~ L6603xiO~_4: , . ..-

. .,... \ '. . 

D. I . 

\ . 
'. \\ 
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,F.M i'sceilan'e aus', . , . 
. ..." .. ...~ -. 
. ,. 

- . ' ~ .. 
. 'e = charge"~f electro~ = 4,8025 x r610 ab~ e ~'u·~·: .... 
. , . . \ 20' . . . 

• t ',:. ,,' =.t.60203'x 10 abs emu.· :,' . ~., .... " 
. ' .. /. f • ". ...... .' • ••.•. . "_ _,' '. • ." ~ ~ • ' 

--"', ' 1'e2 =14'397"xI0~7 ·abs'.ev'~cm' = 2,.3064 x 10·,19""."" ,:.' 
~ ~ '.~ .. '~. " ... -- (ab~.es'u'j2' .. ~2.5·6~50,'~'1(}40(abs 'em~)2 . ',' ' 

. : e4 '=5.31948.X: 10·~8 (abs' ~sU).4. . ', . .'. ,';:':" 
, , ai ' " "" - ....'..' 0 ' 7 
. ' ~(m? ~peclfic elect r~on ,charge:: 1.7592 ~ '10- , 

: ,emu)gm =5.2737><;617 esu/gm',~' , ~"~ " ,', 
.' .' ",e/h,= .7.24'99~IOI6 esu':/erg sec =' '2:.4185 x 106,' '," ~'" , 

." , , ~, ," . ' • . '. I 

, " ~ .. ' " emu/erg sec .. , ," . ;" '"',."". ,',,' " :" '. , 
. !" .'", '-1' ,:", , "',' ,~"",' '" '-27'." , '. '-. " ,,-

. . : .... h =,. Plat:'ck s' cons!gnt,:= ~.6242 ~'. ~~' erg· ~ee, '." . ; ... '. 
, " ~ " ,:' . .j " : =' 4~' i3 .49 ,~,IO: .. _ ev" s~c;' :~ r: :. '~' .. ' . . , , . ' . 

... '.~. 11 ~o~~/2,o~'~ t.O'543'x I'O~! ~rg' se"c, ·?6.5$Oax IO-~6 , 
, "~" " - ''', ' < .:- ,e'v sec' " , . ," . '. ',~' , "'" '. ., , , 

,,:' : " ;·.:11:, ~:3:1415927:: 211' ~ 6.-28,31853, ' ~ ... ' i' " ,.". • 

'.' , ,,-',' " :1f2~-9.8:696044' ~ 2~~,= 19:~7392088 , ' '.- ~, ': ' ".. i 

'-' ' , . ',~" 2·' . , . 
. ' .. ~ :. 4tr=: ('2.5663706" 4T1' =39~47841.76:' ,' .. ", , ' ..... , " 

r • • ~... , ~. ... - ....... ..' J . ,. " 'to... i _ 

. ,1/1(=0.3183099 " ··'l/2·'fY-.. ~=O;1591549,: "'; '" , 
'" ' ',. '" '. " ' . ! 1: . . r' 

. " '..... 1/4 rr ',= '0 0795775' ," ',--:' -:.'.. ' , . ,'.. . ': .. 
,;': :.'''' ·.rri2 =,i.5'707963·'·r '1f/4:,~'O.7853982. : ~'. ~,' . ,:- . 

, ,', . ,'. ,,' . . , 

...... <: ·e=.2.71828.le2S5" ." ::'»<>"':~: __ " ..... 
":. " -, 'L()g~)O~~ g:'302?8,509 '. "', :', '~., :,'~'. ' :'." . 

.... : hC=1239~4xI0-4 ev::·~rn=.(~8518·)qCfI6.e;g ~rn_: : 
. ',',1) / rri " = L f~ 7'7 e'rcl. set/g m. ,'~_.": -, ',' , '", ... . ',' ' . , 

." . . '. , I.," 

," 
- ~ .... . 

r ~.... ~ 

'. ' 

'" ~, 'To ~ Temperatur~', of' lIabsolui~"zer'()1 = '-,273~ I~ ~.q' .. ~' :',' ,-
r j '..,. • ~. I ~. ~ • • • • -

. A~ = Pressure . of st.andondatmos~here "; .' ,. 
'. ',= 1.0132 X 106 'dynes/em .,'; . . . 



~ : ~ -~. ,- - ~ .' ,-6~ -- ,.,~., - , -,. ~.. .. ~,~~~ - . 

I ., F ,= ,Fcir~bday constant, = 96~'5~Ol·Cou IO.m.bs pe~, 
-,', ".' .: " ~-,,', ' ,.' gr,a~· ,equiv'~ient., . ' _.:, _ , 

~, . " 'R·, ='. 'Gas', constant' = .8.31436 'Jou'l eS'/':rrio'ie degree. 
. -',,', ' .. ~ '1~ge~47 ~o'/.mole>deg~,:,~,:', :'-."-". ' .. ' 

- ' (: ' ; '_~ 8.2054,5. ,x 'f0",2 liter :·;ot.m.I'moJe'·:-degree 
,'~'"'' ,;. ,':',~ ,'- ,'" ,.'~ .- <', ,.'~-.,: -;~ ".-:' :.- :---~:'" .:' ••••• :' ; ~ ;~, ~L , •• , "::. -1'6" ' 
:~, " . K ... =. Boltz m,an'n:" const'ont', :-·1.38047 'x IO'~ ,:'" _. 
". .'~ '. ',erg ;~eg':::3,2982x'16-24'c,OI/d'~g ',' 

~',' , \,: ,-' ,-'-;"-"',' ,~"~.:8;:.~'·rO,'~, to-,5 ·eYideg.,"·"',:'. . 
"_ ,> ""k/~ '=2':,0840 x· 10 I<? I de'9: "sec~': - i,- .. ~, , :,~ ,- '.'- ' 

"':': " k/hc .~·'b: ~95'i8/,d,~g c.~. '~"'-.-', -: -, ~,' ":," '" '. 
• ..... '.. f f'" -.~ ~ • • '~ ~.. I '. '.' ~ ~, cI 

_ ·".h,c I k',= -1.4385 deg c'm = second ':radiatlon,--constont, ' 
.' " • - • .' " .. • ' ~ - • \. ........ I 

, " i.i- :.=.Bohr "{ato.ml'ctinogne,on ='en ),2 mc. ~~' ',:- - , 
'r' - '. -, . 21' . ' " 

. ," -:" :, .- 1.'- -:, '9.2'7:'3 x 10~. :·erg Igou'ss 'J _., 

" ' . . Pn = B~hr;' (n.iJ'cle'or')'m'ogneton ,= ell/2'M pC =- .: 
. . . :" . "', ,,> ,.,.',' 5'.04,9,x. IQ24 er'g !'gQUs,s' . ," ',,:' , 

,,~ ~ - ;. G '= 'G r (] v i fa t i 0 no I C o.-n s tan f :: 6. 67'0 x 10· 8 '., " ' 

,'t c ', " ' .. >,:-~ l' d¥"e 'c'm- ('gro-",2· ,_' " .. ,"~' ~. 
, . q6 = .. ·A c',cel,~r c{t i.on,.,' d.u~ " to 'gr,~v rty'.<'sta n'~.). 

'~.. ' ... ",,, ' '''' :',=,980:665' cm/sec 2 , . - ..' . . . . 

I' ' 

. .. - ~. . 

." ",-'G'~·-.Number -o't ;'Mole,cu'les 
, . 

. -
" 

no 

,- , 

'. " ' 

. ' " 

" 

, . 

, ' . 



4 ···· 
~ ... ' 

. . '.. I:.. 

.' " -1- \ , . 

, . I • • 

V'o I. 0 f I mol e id~a.1 .gas."b~ ~" r 'atm ~ ~2,414 ",6 cc 

. . 
~ . ~ -.. 

II. '11 15'0 0,,1 . atm' =.23. 645 .11 

II": .~ .. ,II' '. 20,oCI a'tni :: 2'4' 05'S"," 
" ,". ,- ", . , 

dr.y . ~If", '1:~06;1 at.m =,2:3,635' " ~I' 

. . .. II , ' ,II '. II 

~ II" lilt.' .. 
• 

II II' II ·'-.i 
~, ,. . , . 

. . ' .' 

..... , :: ' . : ,I.,~ ~T·j m e ( ins e eon ds ) ',. ,: '. '.' 'r "'i,.. 

... ~ . " . ... ~. I' 
• ~ t • • , .... ~ r . • ~. ~ .' • ~.. • 

. \, . ,:' .', '.t o· = p'e'r iod, of f rr~:t: B.o hr' or.b It:;:. 2 IT a 0 lV·o·' :' ,,' . " 
.,' " 16 

~~; , ,t '" = 21r,n~/me'4= L 5198 X 10 -.:: :'~ ,',. , .'. ' 
, ~,. to : = f i me. ~.e~q·ui;'-e~d· for',,1 ig ~f t~ "'m'o'v'e Q, ,', ,:', 

.~. - ~ .. :. 'dist'anee' of',on'e, .elas-sical electron':' . 
" :':, _ r·~·dhJ~·";·:. e2.,/· mc'~·' ~ 'g.'4oi3: x·iO~~4 ... ,,_' 

~ . ... . , .. . . 
- ," . 

~ . ~ . 
... l' _ 'I .,. ~ .. 

iii + • • -. .. .. . .' ., , <' ...... ~ J .. ~.Freq~ehc.i·~s··,(io rec.iprocal second.s) ':, .; 
• r 

- ~ ... ' . 
• 1 .. ' I 

, . 

. , 

" ' ," 'r' -, .• ',:' 4 2" 'k 3 ' .,', 6' 5" 7 9' " > ,'0'15 
~. ,', I ~ 0 = m,e- \/; I,'. ~ II· ~ =: • " 8'~ . .: '.', . 

. .-. , ' . " " " . 3' ' -. ' '.' ." .' '15 . ". , 
Roo C ,'=, m.e,4f4,jr "_. " ,= :3. 2~89~ 8 ~ J 0, '. ", " ~" ' 'f 

,. • ... f .... •• • ~ • 

K. Wav·e'Numbers (~n reciProcol-cm,:" ...., .. 

'10 ... \ ' 

...., .r- _ 

, ;,r.- - , 

• 

5,0 .~ .wav~. ,no" Of ,.p~ot'on of', Je.v· e:nergy 
"', ' ., '= 8.06·7.5 . ,', .. 
'. . . ' , ) . 

'" 

, k T20o'/hc =.wa,v,eno., ol photon ~~ ',thermCJ.1 '.' " 
. '. energy = 2 O~. ~ 0' '. ~, ';, " .. " . . 

R H = Rydb erg ,~onsta'nt for H't:='1 O·~: 677.581 

RD' = II ' ','., " . II H 2 
.:: 1.09',"7 Q 7~ 4 19 ' 

• 

',R H e =,' II· ~, I. He 4~ I ,09 I 7 2 2 . 2 6' 3 

. R = II . It .. II. fn fin i t e, mas s' , 00 ' , 
=IO'9,7~37.30:3 
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, L. So'me 'Fund~mental Quantities ·Expressed 
'., ,in. Vati'ous Syst"ems -of ·Units,.t 

.. ." . 
- £. 

.,' .~ 
-1:" • 

.... e.G.s.- :. Elect-ron. 'At~mic" 
, '. (Hartree) 

, 

E le'ctric 
'Charge 

. 

.. {, c~orge 9f 
'. elect'ron 
, '.-, ' 

M.omentu.m { .. 

1"' ___ n'_6____ •• ""."',.. _"-'''2 

.. 

e 

. r 
' .. 183·6.5. 

.. 

. 'f "t 3'7'~ . 
I 

'1/131. 

t 1137~ 

. .211' 

f37~_ 

. I 

131 

I .. 

131~ 

.. f /1,37 

13',? ',: t 

, 1 

I . 

1/.37 
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