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The ult im ate lines and t h eir esciting poten t ia ls. - 1. ( 'I""',~lfic(lf¡l1'11 (711(/ 

Exátino Pofrllti(lls. -- Thc ultima te lines are ('lassified as pritn r\J'~', St·('(>f\(lar~·. 

or tert.iar.v as suggested h.\' Ru::;seJl , modifying the nOInPIH'latllr,~ in t h(' fOTllI pl'O­

pOSE'd b:-.' Catalan and by 1.15 . 

Tite following t.able give~ the numhE'r of ultimat.e lines rOl' tlH' diffpl'f': lI t (·Iasws 
and t-he min iml1m ano maximum values uf th~ir ex(·i ting pot-e-ntia,ls. Those {'omplI­

taHonal dat.a are- based on the table of the t\ut.hor pllhli~hf'd in TW~'ma ll amI SmithJf' 
book. 

Clusificati on I ~U~b .. of Linee Exciting Potent-iale 

Arc' lill€'~ ·Prjm3r~· 277 n,o lo 1,:l2 
Ser.onda,r~ ' 205 (),2R to .'), 45 

" TE'rt.iar.v .5, (J, H2 lo n.l.!) 
Spark lint>s Primar~·· l iO 0,0 lo 0,56 

SE'(Oondary Ion 0, 1"¡' t o 11 ,DO 
Tertiar~' I ao 0,32 lo 1 í,B-l 

~ot r liH.sified 20~ " 

Total nuruber IOi!) 

Fift.y per rent of the \I1t,imute are lines corrc'spond to thc prima .. ~· IinE's dass, 
aod the samt>: proportion is maintained jn the spark ¡ines. A('('ordinv; t.o Meggt'l"s, 
Kiess, and Walters, jr. , aH the ultimatr lines of th€' spnrk, wit.h no (>x('cption Wha.tM 
soev('r, are originated in t.he fllnoamE'ntal lf>ve l ~; this ('nntlll~itln is al~() main . 

(1) E li te t r"baio hll sido publicado in exten80 en los A'la/f, dr la Sucil:dad Ci'-rl tUica .·hytl!/i· 
nn, 114, p:'tg. 261, 1932 : y en resumen en Nalu n:. 130, pag o ~13, 1932. 
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tained by Catalan. Our comput~tion. do not 8Upport that _ion, whi.h ¡a only 
found true regarding very few 61ements ol tbt: ¡ron group. 

2 . . tb.orpli"" . - Supplementing our obaervation. regárding the ultimate linee 
we ha ve est.ablished, as the extreme limit for the appeBrance of the ultimate u.... 
in ahsorption, the value N,/ N = 1/ 14,500, Ihat-according to Ihe equation 

I 

N,/ N = <- 'i' , where N, i. t.he l1umher of the exeite<! atom. and N the total 
number of at.oms- rorresponds to a value of E = 1.03 volts for T =;: 125ü° ud to 
a value of E = 2,06 for T = 2500°. 

Th. "alue N, / N = 1/ 14,500, adopted by us, correeponru. to an extreme 1imit 
!w-e8use, a("('ordinJ:( t o our experimental data, faint absorptioD linea on1y are obeer­
ved for N,/ N <! 1/ 1600 and lineo of medium intensity for N,/N ~ 1/210; fo< the 
value adopted . only lines of absorption of a very faint intensity and fe" in num­
ber art> ohservE"d. In a t'C'ordan('e with tbe preceding consideratioDa, and not takiDK 
into &('('ount oth{'r fa(' tors in t he obtaining of tbe ab80rption specha - tbe most 
impurtant of whirh is the vapour tfnsión of the element. considered - it is poBBi­
bit, to observf, in ao aMorption at a temperature of 1250°, thQlle lines tbe origi~ 
lI al If ' "f18 of which arf t he fundamental ones that are separated from it by not 
mnrt' t han 1,03 vol ts; t.hat is to say, 330 lines out of 536, sod, at a temperature 
" f 2500°, 41 4 lines out. of 536. The quantit ies given .are maxima, becauae ir we 
('o nsidf r thf possiblf number of lines of ahsorption of medium intenaiiy, tbe value 
N,/ N should he 1/ 210, corresponding to a valu. of 1.13 volte at Z5OO", which 
sh"ws t.hat - excl udinj!; the lines originated at the fundamentellevels - only a 
~mall ll urnhE"r of thOSf corrt'sponding to ot-her levels may be observed in abeorption. 

:l . . \( ,dtiplels, - In the "ase of multiplet .• , the ultim.ate lines fulfil the coodi· 
ti" IIS ,:,{ = - 1 for ,:,j = - 1 and O, snd til = O for ti; = - 1 and O. The only ex­
('f'pt ions to th i~ rule ar~ the multiplets SP (Mo, er, etc.). This concluaion is iden~ 
tiral with t he one w. es!ablished regarding !.he lineo that appear in aheorption 
ami t hat fulfil t hf sarne ('onditions in the variation of t,he quantum numbers. 
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