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i E%(a) —> 	 0.048 A,Ar (ep) —s> cJ(2s)3  
-' 	 Lr[ n( 2) —> x (2p)) 	0.226 A Thece ve.1tee are aternaUy coXojatènt 

and addjtiye so that (torexariple) 	2) —> oj)3  
(p )J + Art a (p ) —'>.o(aafl 	- 0()52 4.O.ó+8 -.o;i A ('nil5 g 	a-, 	g 	ii 	

_• 	 -, 	 - 

may, be verified by ,  cpairx the 	 of the ii (i) state 
p 	 _a_tS 	 8 

and 3Zg  state) 

Since hybridization mo&tties th bonithg povei of a tao.ecular orbital, 

we take the above obseryatjoxe as in&lcat3.ona that' the triplet ste.tee 

and the 11  state and the 	state have the 	dree 0? bbridizat Ion 

for the aue molecular orbIta1 	By 	eme rasoflin& we Cejjcjlu40 that 
1 	 1 	+ 	 -- 	 - the Z and the I state have a deree1 of bbri4jztjo,. diffezezit .tz'a g 

•• 	
that of the triplet states, einàe the 4r'a for. thbse *Jt4tóà e'é ent 

from the corre&poriding Ar'tof the triplet states 

	

The very snail difference in r5  for the pe.Irs of states 	end 
II and h11(i) fire interpreted -  as d'ze tø diffe2'encejne1eCti,oxijc. 
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	correlation bet-veen tri1ets and singleto.- If-Instead tho5e4jfferences 

in r should be interpreted as due to differeuèe ' in hybridization, 
is clear that such a dlfferexice is very anall, 16d  c~onxeqwntly the 
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as to iYlcrea8e or decrease the bonding character of the original non- 
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• 	 . 	 - - * 	:  

ietee This core errg in. hare ind.tccted with 	Then a givdn 
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here the 2 atom 	rbita18 are chosen so that t 	ote lobe poitt 

towar@ 11e Cther atom The coefficient a ençt b are re1ited by VIC 

eqUatibA 	+ 	 + b22  - 1 Let us thd.cete with 1) x b 

100the pezent of b idiZaon i te a(2p) end 'ba

mo1eu1' orbita1a By making a syatein of 	(6) fbr the 	XCi) 
state8 (a x 1 i7)  te obtain 0 5 pereit 01 rbriatin for the 

molecular orbital zintl we find that a1  td b 1  are oolt iz 

Gign Ar1ogoly from the uee of jgq. (C) for the 3c ett 

state wi '>btaln 1.0 percent iybridzation for 'ii4  
<bltsl end äsik-  a2  and b,, are opiosite in 

PDethng ira a algo way fr the 	ei 	tte we 

obtn 85 percfnt of hybridization ftr the 0(2) mo1euJr *bai i 

the Z + state Th si of tnc 2  X o 

	

eoefftcient b, 	oste  t tit o 

inalI; 	the 	r4 	etatcs we obtain 0 	 ot 	4ion 

for the i(2p) o1ecu1ar erbit41 oi the 	state The 14t Value i 

obt1ned by ,  .ssuzn1ng tb the hybridiatloa of Vie d iu1ecular 

orbital Irl the Z 	state is that of the 

This laet esuiption t scnewhat, arbitrr an4 	iaoorrct, it 'will 

atfect the reSitthg I va1es only for the case of t MAlik tritioz 
t 

Let tze cozgnent briefly ot the reiil here ôbtairad lhlis'n of 

the coettfc.ent of hybr.dizerbtn i in areent th what rle' tul4 

expect by potisld-erinZ the iuteruclear 4iptsces at 	 fO 

the variouS tstes. The amount of the hbr1 atiOr ts SQmdWht maUea 

tnn that prev.ou1y swgested by l • Shun The hiiez hridaton f 
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are 	i1ab1e in tabulated fajin.' 33  

K .otan..t, M. Swem1y, E Ieiguro, T. 1iinm, 'ab1e of MoectUar 

Integr&, 148ru8en Co , Ltd., 1955. 	 - 

J M111r, J M. Gerhauaer, F. A. tswt iantt Cheiatx' Iñtee1e 
16 

and T.ab1es, Ua1vr8ity of texas Pre06, 1959. . 	"-. 	. 	. 
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t'able III 
• 	4 • 

- 	I 	- 

Oc lilator Strength for Pransition 	in 

Trwisition (cn 1) Caiculuted tl,  

Swan 19004.26 0 048 0.034  

Dee1andres-d'ArnuJa. c5,87o.2. 0 0650 - 

Nolliken 13,240.23 0.1025 	• - 

Fox-if erzberg 0 8184 

?I4llips &391.66 0 0021 QO8"  

Ba1uik-Rasey 5,656. o.006dz,, -' 	 - 

• 	 —> 	1z(2) (o,yi)  

IT Af 	—> 	L+ 
 (i) 	• (8,875) 
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Lxpirimental 	rra1 	as 1ge 	a c factor of two. 

' Experinental ex'ror mey be as iaie as a t&to 	o 	thre 4(the reported 

lue is for the (2-0) bond) -. 	: 	• 
• 	- 	.• 
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• 	The last three renorted f values of Table Iii beloiig to yet unknor. 

	

transitions. The Value for 	12 
 of these transitions is obtained, from 

5  the above-mentioned previous calcu1ations 1  and estimate0 

From the above results it appears that the abundance of C 2  molecules 
:8 

in the solar reversal layer should not be very thfferent from what Lyddane 

• 

	

	omputed by using a value of 0.027 for the oscillator strength of t h e Swan 

transition. This problem will be analyzed in more detail in future work. 

Aooendix I 

In the course of thls work several. v alues for the Z effective were 

taken into consideraticn. We have attermted to devise an emnirical relatibn 

such that the Z 	for the b -)nding orhitals 1 would result higher than the 
eff 

Z I.f  for the antibonding orbitals for the cases where Slatexs rule gives 

the same ia1ue for both tonding and ant,ibondirig orbitals. The relation 

have used is such to ensure that at infinite ano zerd distares t1l-lp molecular 

Zefcective goes cwer the Slat. r t.s Z effective of the infinitely separated 

br united atos. The reia5ion has the fon. 

•(Z 	z) .exp 1- r(4+A) / r] +Z, 

f r 	 •f p  
Z, 	an 	 are the Z effective for the Tol'-uie 

for the united ctom AI 	ar,o for sv irifirJtely separated itorns, v:here 






