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Explicit expressions are given concerning the intensity distribution occuxring in the 
branches of bands 7 / / ( a )~  72~, 7/1 (b)4--* 727. The intensity distribution calculated on the 
basis of the established formulae is compared with measurements carrir out on the 7//__4 727 
bands of MnH and relatively good agreement is f•und. 

1.w 
The problem of in tens i ty  distr ibution occurring in the rotat ional  

spectra of muhip le t  bands has a l ready been deah  with by m a n y  researchers, 
f rom the theoret ieal  [1] as well as from the exper imental  point  of view [2]. 
In  general the theoretical  investigations relate to a wider field than  the ex- 
perimental  data ,  providing hereby the experimental  researcher with some 
guidance in case of ah analysis of  a new kind [3]. The reverse rarely oecurs, 
when namely  the analysis of the band  and the in tens i ty  distr ibution ate 
known from the experimental  side, bu t  the appropriate theoretical  formulae 
ate missing. Ah example for such a case is Nv.vrN's work [4], which contains 
the analysis of a 7II _+ 7 Z band in the spectrum of MnH as well as the esti- 
mat ion  of the in tens i ty  of the observed spectrum Iines. The purpose of the 
present  paper  is to  gire  the lacking theoretieal  in tens i ty  formulae and  to 
compare these wi th  the experiment.  

2 . w  
As is known,  in case of the thermal  equilibrium the in tens i ty  of 

the lines of emission bands can be given by  the following expression : 

Er 

i = g ,  v4ie kT, (1) 

where g' is eonstant  Ÿ each band,  whereas the other  syrabols have the 
usual meaning.  The task  of  the theory  is the ealculation of the i factors for all 
branches occurring in the rota t ional  transit ions.  For  this the corresponding 
expressions for the ampli tudes 

~o (~~~ 7~~,) = S ~* (7//~) z ~o (,~~,) aY (2) 

ate used, the absolute values ofwhich  m a y  be found in a paper  by KRo•Ir [5]. 
I r  Ÿ however, known,  t h a t  the 2~ te rms  exist only in HUrXD'S case b), therefore 
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eoneerning the 72~ t e rm  the eigenfunctions of  case b) of the following forro 
are in t roduced  : 

--3 
~-Yb (7~K,)  = X '  SI2. K,(~)~-Ia(7~D); (3) 

D=+3 

hereby  the ampli tudes become 

(~1/~7 X~,) = S ~': ('1/~) ~ ~b (TS~,) d~ ; (4) 

the  threefold  square of  which summed over  the  magnet ic  q u a n t u m  numbers  
give the  i factors referr ing to the transi t ions :1/(a) ,--, 7• (b). The t rans forma-  
t ion  m a t r i x  elements S~,K(2~ ) occurring in (3) for  the 7Z te rms were a l ready  
earlier  published by  us [6]. Pa r t  of  the i faetors  which can be ob ta ined  on 
the  basis of  (4) occur in the  th i rd  column of  Table  I. According to detai led 
calculations in the above case 147 branches can exist ,  f rom among which the  

i factors  of  the branches Rp N o st} or T~ PR 1 �9 64, ~~4, ~64, ~~4, --64, 1-~4 are propor t ional  to - - ,  
J 

the  in tens i ty  of  the branches  NP46, P4, RP4a, oQ~, Q4, SQ42, PR~e, R4, rR42 
is zero, whereas the i factors  of  the  other  not  e n u m e r a t e d  branches are d i ree t ly  
propor t iona l  to J .  As regards branches with an in tens i ty  differing f rom zero, 
the rule holds tha t  the in tens i ty  of  the Q branches  to good approx imat ion  is 
twice the in tens i ty  of  the  corresponding P resp. R branches.  So as to save 
space, however ,  f rom among the 147 branches the i faetors of those 55 bran- 
ches only  ate given the in tens i ty  of  which in case of  a t ransi t ion 7li(b)  ~ 7~Y'(b) 
does no t  differ f rom zero. 

The 71/ te rms can in general  be rendered  well by  the formulae  of  Hur~D'S 
case a) only  in the range of  the lower ro ta t iona l  q u a n t u m  numbers .  W i th  
increasing rota t iona]  q u a n t u m  numbers  namely  s tar ts  the t rans i t ion towards  
the  case b) and the diff icul ty  in describing the  eondit ions consists in tha t  no 
expression is known coneerning the  71/energies val id with a sa t is factory  accu- 
racy  for any  value of  the binding constant  Y = A/B. Thus we have  to con ten t  
ourselves with the knowledge of  the energies of  the re la t ively  simple case b), 
respec t ive ly  with the  ampl i tudes  produced b y  the use of  the t r ans fo rma t ion  
ma t r ix  elements calculated with their  aid 

w h e r e  

--3 
~-Yb (71/K) = , ~  SD,K (1 / )  ~~]a (7]~~) 

~ = + 3  

and the elements of  the  t rans format ion  of 7H s ta te  are the following 

(5) 

(6) 
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] /  ( J - . 3 ) ( J - 2 ) ( J - 1 ) J  

Sa'J+a = -[- V 
3(J--2)(J-- 1)(J-l-4) 

4(j§247 ; 

S~'J+a = + V 1 5 ( J - - l ) J ( J + 4 )  , s ( 2 ~ + 5 )  
l ;  5J(J~-2 ) (J+4)  

S1,j+a ----- -4- V2(2J+1)(2J �91  

] ;  15(J- f -1)(J+2)(J~-4)  
S~ = § | J 8 ( 2 J + l ) ( 2 J + 3 ) ( 2 J - 4 - 5 ) ;  

S_l J+a=-~- V 
3 J ( J §  

' 4 ( 2 J +  1 ) ( 2 J + 3 ) ( 2 J + 5 )  ; 

S 2, +a -i- l ;  (,/--1),/(3"+4) 
- Y = V S ( 2 J + I )  2 ( J + 3 ~ J §  

ff 3 ( J -  3)(J--  2 ) ( J - -1 ) ( J+4)  
Sa,j+ ~ = _ i /  

8(J- f -2)(J+ 3) (2J+ l ) (2J+3)  ; Y 

1/ ( j -  2)(,1-- 1)(2J+9) z 
Sa,j+ ~ = - -  l i  

4(J+2)(J§ ; V 

V 5(j_1)(j§ 
$2'J+2 = -- 8(J+--2)(2J+l)(2J-f-3) 

15 
$ 1 ' J + 2  = - -  2(2J-F1)(2J-F3) ; 

l/ 5J(J+D 
S~ = + 8(2J+l)(2J~-3~- ; 

l ; 2J-F3 
S-~'J§ ,~(~ 1-L I~ ; 

V 3(J--1)(J§ 
S-2'J+~= ~ 8(2J+l)(2J+3) ; 
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V 15(J--3)(J-2)(J--1)(J§ 
S4'J+x = + 8(J-f-1)(J+2)(2J--1)(2.l-f-1)(2J+5) 

V 5(J-2)(J+l)(J+3)(J-f-7)" 
Sa'J+t : + 4(JA- 1) (./+2)(2./--1) (2J-f-l) (2J-f-5) 

V (j_ 1)(j2_ 13J-- 50) ~ 
S~,j+x = -- 8(J-kl) (J.+2) (2J--l)  (2./+1) (2J+5) 

V 3(J~§ 
SJ'J*t : -- 2 ( J+  1) (2J-- 1)(23"+ 1)(2J-{- 5) ; 

SD,j+ 1 = --  I/ 
J ( J  + 7) ~ 

8(2J-- 1) (2J�91 1) (2.]+ 5) 

l /  _5(J+ 1)_ a 
S-I"J+I=+ V4 ( 2 J -  1) (2J+l )  (2J+5) ; 

t/ 15(J--1)(J+ 1)(J+2) 
S-2'J+1= + 8(2J- -1) (2J+l ) (2J+5)  ; 

S4,j = _ 1 / 5 ( J -  3)(J--2)(J§ 3)(J§ 
V 4J(J+1)(2J-1)(2J-4-3) ; 

_ ]q 30(J--2)(J+ 3) 
Sa,j---- V j ( J ~  1)~--+-3) ; 

V 3(J-+3) 2 (J§ 2 
Se,j = + 4J(J�91 ; 

9(J--1)(J+2) 
s~, j  = ~ I /  

' y J (J+l ) (2J - - l ) (2J§  

_ If  3(J--1)(J+2) 

3 _ 1 ,  J ---- 0 

5J(J-f-1) 
S_.~j = § 4(2J--1)(2J§ ; 
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S 4 , j _  1 = ~ -  

S 3 , j _  1 = _ 

S 2 , j _  1 = - -  

Si,j_ 1 = + 

S 0 , j _  1 = - -  

S 1 , j _ l =  - -  

S_2,j_ 1 = + 

V 15(J-3) (J--2)(J+2)(J+3) (J-}-4) 
8(J -  1)J(2J- 3)(2J+ 1)(2J+ 3) 

l 5( j_6)2( j_2) ( j+2)( j+3)  
4 (J-- 1) J(2J -- 3) (2J@ 1) (2J+ 3) ; 

V (J+2) (j2+15 J--36)2 
8 ( s - ~ s ~ + a )  ; 

V2J(2J-3) (2J+ 1)(2J+ 3) 
3(J2--6) 2 

V ( j_6)2( j+1)  
8 (2J-- 3) (2J+ 1) (2J+ 3) 

V 5j 3 
~2./-- 3) (2j+ 1)(2j+ 3) 

15(J-1)J(J§ 
8(2J- 3) (2J@ 1) (2J+ 3) 

S 4 , j _  2 = - -  

$ 3 , j - 2  = -4- 

S 2 , j _  2 ~--- - -  

S I , j _  2 = - -  

So,j_ ~ = -4- 

S _ I , j _  2 = - -  

S_2j_ 2 = + 

r 

ti 3(J--3)(J+2)(J§ 
8(J--2) ( J - - l ) (2J- l ) (2J+l )  ; 

[/ (J§ 
' 4 ( J ~ 2 ~ J - - ~ ( 2 J ~ ) ( 2 J §  

]/ 5(J--5)2(J+2) 
V 8(,1-- 1)(2J-- 1)(2,1+ 1) 

V ,5 2(2J--1)(2J+l) ; 

V . 5J(J+ 1) 
8(2J--1)(2J+l) 

V 2J--1 ; 
4(2J+1) 

V 3(J--1)(J+2) 
8(2J--1)(2J+l) ; 
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V ( J A - 1 ) ( J � 9 1 2 4 7  

S4'J-a ~- + 8(J--2)(2J-3)(2J-1)(2JA-1) 

li  3 (J - -3)  (J § l )(J + 2)(J + 3) 
s~ ,1_3  = _ l ~  

4 ( J -  2) (2J-  3)(2J--1)(2J �91 1) v 

V ~5(j-3)(j+~)(j+2) s~,j_a = -4- 8(2j-3)(2j-1)(2jA-1) ; 

V 5(j-3)(j-1)(j+l) 
s l ' J - a  = - 2(2j-3)(2j-1)(2j+1) 

15(J--3)(J-1)J 
S~ : + 8(2J-3) (2J-1) (2J+l )  

S-I'J-3~- V 3(j-3)(j-1)(j+~) 
4(2J- -  3)(2J--  1 ) (2J+  1) 

1/ (J--3)(J+ 1)(J+2)  s_~,j_~= + [/ 
V 8(2J--  3)(2J-- 1 ) (2J+  1) 

From (5) the i factors relative to the transitions 7//(b) ~-, :Z(b) can be ealculated. 
Those dŸ from zero ate to be found in the fourth column of Table I. 
Apart  from the selection rule AJ = 0, -~1 valid for case a) also the eondition 
Z]K -= 0, •  is characterŸ for the latter. Ir can be stated in general that  if 
the 7 / / t e rm is belonging to the case b), then the i factors of the main branches 
(A J - -  AK ---- 0) are proportional to J ,  among the satellite branches those, for 
which A J -  AK = -}-1, are proportional to l/J, whereas those, for which 
A J - -  AK ---- •  are proportional to 1/js. In the main branches the intensity 
of the Q branches is here also approximately twice that  of the corresponding 
P respectively R branches, but  in the satellite branches, ir there exist corre- 
sponding branches, the situation is just  the opposite. 
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Table I 

Intensity factors Ÿ 7/~~__~7~ bands 
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]3ranches l-factors 

7![  _, 7 E 7 E .., 7 / /  

Pi(J) 

QI(J) 

RI(J) 

r P21(J) 

~P~I(J) 

R1( . ] ' - -1  ) 

QI(J) 

Px(J + 1) 

~n(a) 

(J + 1)(J + 2)2(J -~- 3) 2 
8J(2J - -  3)(2J-- 1)(2J + 1) 

( J - -  2)(J + 2)(J + 3) 2 
8J(2J-- 3)(2J-- 1) 

( J - -  2)(J-- 1)(J + 2)(J -4- 3) 
8(2J-- 3)(2J-- 1)(2J+ 1) 

3(J--  2)(J + 1)2( J + 2) ~ 
4J(2J-- 3)(2J-- 1)(2J+ 1) 

3(J-- 2X J - -  1)(J+ 2) 2 
4,1(2,]-- 3)(2.]-- 1) 

15(J-- 2)(J-- 1)./(.]+ ~)~ 
8,/'(23-- 3)(23--- 1)(2,/+ 1) 

7n(~) 

(J - -  4)(2J -F- 1) 
2J - -  5 

( J - -  3)(J -4- 1)(2J -1- 1) 
( J - -  2)J 

( J - -  1)(2J + 3) 

Q R 1 2 ( J - -  1) 

PQ12(J) 

~R13(J - -  1) 

2 J ~  3 

3(2J + 1) 
( J - -  2 )J 

3(J--  1)(2J+ 1) 
( J - -  2 ) J ( 2 J - -  3) 

15(J-- 1) 
( J - -  2)J(2J-- 5)(2J-- 3) 

r 

.PgJ) 

Q~(J) 

n~(j) 

P32(J) 

~Q=(J) 

~P42(J) 

RQ21(J) 

r + 1) 

R2(J-- 1) 

Q2(J) 

P2(J + 1) 

Q R 2 3 ( J - -  l )  

~Q23(J)  

P . R 2 4 ( J - -  1) 

3(J-- 2)(J-4- 2)(J + 3) 2 
8J(J+ 1)(2J-- 1) 

3(J--  2)(J-- 1)(J + 2)(J-4- 3) 
8 (J+  1) (2J-- 1)(2J+l)  

( J - -  2)(J-4- 1)(J+ 2) 2 
J(2J-- 1)(2J + 1) 

( J - -  2)(J-- 1)(J+2) ~ 
J(J+ 1)(2J-- 1) 

( J - -  2)(J-- 1)J(J + 2) 
( J +  1)(2J-- 1)(2J+ 1) 

5(3"-- 2)(J-- 1)(J+ 1) 
8(2./- 1)(2,1"+ 1) 

5(J-- 2)(J-- 1) 
8(2J-- 1) 

3(J-- 3)(2J-4- 1) 
( J - -  2)J(2J-- 3) 

3(2J-4- 3) 
( J - -  1)(J+2) 

(J--3)~(J+ 1)(2J+ 1) 
( J - -  2)J(2J-- 3) 

(j2 j _ 5 ) 2 ( 2 j +  l) 
( J - -  2)(J-- 1)J(J+ 1) 

( J - - 2 ) J ( J +  2)(2J+ 3) 
( J - -  1)(J + 1)(2J-- 1) 

5(J + 1)(2J-- 5) 
( J - -  2)(J-- 1)J 

5(,1-- 2)(2J+ 1)(2J+ 3) 
(J--- 1)(J -}- 1)(2J-- 3)(2J--i) 

30 
- ( J - -  1 ) (2 J - -  3) (2 . ] - -  1) 
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Branches i-factors 

711 -.-, ~E 7S --, 711 ;II(a) I :H(b) 

~'R18(J) 

"Q=(J) 

qP,=(J) 

eM)  

nP3x(J + 1) 

nQ.a~(J) 

r + 1) 

R3(J--1) 

Q.(J) Q,(J) 

~(J) 

oP43(J) 

~q,~(J) 

nP~3(J) 

PR24(J) 

PQ~(J) 

QRu(J) 

P~(J) 

Q4(J) 

R4(J) 

r 

P3(J + 1) 

r 

PQ~(J) 

PR35(J-- 1) 

aP42(J + 1) 

~q,3(J) 

qP43(J + 1) 

Q,(J-) 

P,(J+ 1) 

QR4dJ--1 ) 

15(J-- 2)2(J - 1)(J+2)(J-4-3) 
8(J+ 1)(2J-- 3)(2J+ 1)(2J-4- 3) 

5(J--  3)2(J-- 1)(J+ 2) 2 
4J(J+ 1)(2J-- 3)(2J-4- 3) 

5(J--  3)2(J-- 1)J(J + 2) 
4(J+ 1)(2J-- 3)(2J+ 1)(2J-4- 3) 

(J -- 1)(J-+ l)(J -}- 6)~ 
8(2J-- 3)(2J+ 1)(2J+ 3) 

( J - -  1)(J -+- 6)~ 
8(2J-- 3)(2J-}- 3) 

( J - -  1)J(J -4- 6) ~ 
8(2J-- 3)(2J + 1)(2J-}- 3) 

3(J--  1)2j( j+ 1) 
2(2J--3)(2J+ 1)(2J + 3) 

3(J--  1)J(J + 1) 
2(2J-- 3)(2J-~ 3) 

( J - -  2)(J-- 1)2(j _~. 6)2 
8J(2J-- 3)(2J+ 1)(2J+ 3) 

15(J-- 2) 
( J - -  1)(J ~ ) ~ J ~ -  3)(2J--1) 

5(J--  2)2(2J + 1)(2J-l- 3) 
[J-- 1)J(J+ l)(2J-- 3)(2J-- 1) 

5(J -4- 2)(2,/-- 3) 
( J - -  1)J(J-4- 1) 

( J - -  2)~(J-} - 1)(2J-- 5)(2J+3) 
( J - -  1)J(2J - -  3)(2J-- 1) 

(J~-- 6)2(2J + 1) 
( j__ 1)j2(j + 1) 

(J--  1)(J --}-.2)(2J-- 3)(2J -}- 5) 
J(2J--  1)(2J-4- 1) 

6(J - -  2)(2J-4- 3) 
( J - -  1)J~ 

6(J --}- 2)(2J-- 3) 
J~(2J-- 1) 

36(J+ 1) 
J2(2J-- 1)(2J+ 1) 

]5(J - -1)J  
2(J+l ) (2J - -1 ) (2J+3)  

3(J--  1)(J@ 2)(2J@ 1) 
4(2J-- 1)(2J + 3) 

3(J--  1)J(J + 2) 
4(2J-- 1)(2J+ 3) 

3(J--2) (J- -1)2(J+2)  
4J(2J--  l)(2J @ 3) 

30(J-- 1) 
J(J-}- 1)(2J-- 1)(2J+ 1) 

6(J--  1)(J + 2)(2J-- 3) 
J2(J-4- 1)(2J-- 1) 

6(J--  1)(2J + 5) 
J(J  -4- 1)2 

J-2)(J-1)(J+2)(2J-3)(2J+3) 
J2(2J-- 1)(2J-}- 1) 

( J - -  2)2(J -4- 3)~(2J+ 1) 
j2( j  _1_ 1)2 

(J-1)(J+ 2)(J+ 3)(2J-1)(2J+ 5) 
(J-}- 1)2(2J-4- 1)(2J+ 3) 

6( JA- 2)(2J-- 3) 
J~(J -4- 1) 
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Branches i-favtots 

~Qu(J) ~Q~(J) 

PR4~(J-- I) 

'n(a) 

a(J - -  1)~(J-~- 2)~(2j + 1) 
4 J ( J +  1)(2J--1)(2J + 3) 

15(./-- 3)(J--  2) 
2J(2J--  1)(2J+ 3) 

mO) 

6(J- -  1)(J + 2)(2J + 5) 
J(J+ 1)2(2J+ 3) 

ao(j+2) 
J(J+l)(2J+l)(2J+3) 

~R~dJ) 

eQa(J) 

~~(J) 

QdJ) 

RdJ) 

~e.dJ) 

r 

RPT~(J) 

~P=(J + ~) 

Rs(J-- 1) 

QdJ) 

P~(J + l) 

PR57(J- 1) 

( J - -  5)2J(J + 2) 
8(2J-- 1)(2J+ 1)(2J+ 5) 

3J(J + 1)(J + 2) 
2(2J-- 1)(2J + 5) 

3J(J+ 1)(J+ 2) 2 
2(2./-- 1)(2J + 1)(2J + 5) 

( J - -  5)~(J - 2 ) (J - -  1)(J + 21 
8J(2J-- 1)(2J+ 1)(2J+ 5) 

( J - -  5)2(J-- 1)(J + 2) ~ 

36J 
( J +  1)2(2J+ 1)(2J+ 3) 

6(J - -  1)(2J+ 5) 
( J +  1)2(2j + 3) 

6(./+ 3)(2J-4- 1) 
( j +  ~)~(j+ 2) 

8J(J+ 1)(2J-- 1)(2J+ 5) 

(J--5)2(J + 2)~(J-4- 3) 
8(J+ 1)(2J--1)(2J+ 1)(2J+ 5) 

5(J- -  3)(J-- 2)(.I-- 1)(J+ 4) ~ 
4J (2J - -1) (2J+  1)(2J + 5) 

5 ( J -  2)(J-- 1)(J + 3)(J + 4)z 
4J(J+ 1)(2J-- 1)(2J+ 5) 

[5(J-4)(J-3)(J-2)(.l-1)(J+ 3) 
8J(2J-- 1)(2J + 1)(2J + 5) 

( J - -  l)(J -4- 2)(2J-- 3)(2J+5) 
( J +  1)(2J+ 1)(2J+ 3) 

(j2 _]_ 2J - -  5)2(2J+ 1) 
J(J+l)2(J+ 2) 

J(J-4- 3)2(2j - 1)(2J + 7) 
J +  1)(J+ 2)(2J+ 3)(2J+5} 

5(j-- ~)(2j + 5) 
J(J+ 1)(J+ 2) 

5(J -t- 3)~(2J - 1)(2J -4- 1) 
J(J+ 1)(J+ 2)(2J-4- 3)(2J+ 5), 

15(J + 3) 
J(J+ 2)(2.1+ 3)(2.1+ 5) 

FR,,(J) 

PQsdJ) 

QR~(J) 

e,(J) 

~P~ (J-~ 1) 

~QedJ) 

op~(j + 1) 

Re(J--  1) 

0 

5 ( J - - 1 ) ( J +  2)2(J+ 3) 
8J(J+ 1)(2J+ 3) 

5(./-4- 2)~(J + 3) 2 
8 ( J+  1)(2J+ 1)(2J+ 3) 

( J - -  3)(J--  2)(J-- 1)(J-}- 3) 
J(2J+ 1) (2J + 3) 

3O 
(J + 2)OJ + 3)(2J + 5) 

5(.1 + 3)(23-- 1)(2.1 + 1) 
J (J  + 2)(2.] + 3)(2.1 + 5) 

53(2.1 + 7) 
/ J + ~ ) ( j + 3 )  

I(J--  1)(J + 1)(J+ 3)(2.1-- 1), 
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Branches  i - f  actora 

7 H ._+ 7~" 7 X ._+ 7/~ 7/1 (a) 7H (b) 

QdJ) 

~(J) 

~ 

~Q,dJ) 

Q~(J) 

PdJ+ 1) 

r 1) 

~Q,4J) 

( J - -  2)(J-- 1)(J -4- 3) ~ 
J(J-4- 1)(2J + 3) 

( J - -  1)(J + 3)2(J+ 4) 
( J +  1) (2J+  1) (2J+  3) 

3 ( J - -  4X J - -  3 ) ( J - -  2 ) ( J - -  1) 

3(j-- a)(j--_2)(j-- 1____ )( j+ 4) 1 
8J(J + 1)(2J + 3) f 

(jz + 3J--  3)2(2j+ 1) 
J(J + 1)(J + 2)(J + 3) 

J(J --1- 4)~(2J + 1) 
( J +  1)(J+ 3)(2J+ 5) 

3(2 J ~ 1) 
J(J + 1) 

3(J + 4)(2J-4- 1) 
(J + 1)(J + 3)(2J-4- 5) 

PR~~(J) 

~Q*4J) 

r 

PT(J) 

QT(J) 

RT(J) 

~PTs(J + 1) 

~}'~o(J + 1) 

R~(J-- l) 

Q4J) 

g ( J +  ~) 

15J(J-4- 2)2(J-+ - 3) 2 
8(J+ l ~ - J + - l ) ( 2 ~ ( ~ +  5)](J 

3 ( J - -  3 ) ( J - -  2 ) ( J - -  1)(J + 4) 
4(--YV 1)(--~V.1 -~ Z)<--~V ~) 

3(J-- 2)(J-- 1)J(J-4- 4)(J -C 5) 
4((J+ 1)(2J+ 1)(2J+3)(2J +5) 

( J - -  4)(J-- 3)(J-- 2)(J-- 1) 
8(2J 4- 1)(2J + 3)(2J + 5) 

( J - -  3)(J-- 2)(J-- 1)(J+ 4) 
8(J+ 1)(2J+ 3)(2J+ 5) 

( J - -2) (J - -  1)J(J+ 4)(J-4- 5) 
8(J+ 1)(2J+ 1)(2J+ 3)(2J+5) 

1 5 ( J +  2) 
+ 1)(J + 3)(2J+ 5)(2J+7) 

3(J -~ 2)(2J + 1) 
( J + l ) ( J +  3 ) ( 2 J + 5 )  

3 ( 2 J +  1) 
( J +  1)(2J+ 3) 

( J +  2 ) (2J - -  1) 
- - 2 J +  5 

J(J -4- 4)(2J -)- 1) 
( J + l ) ( J + 3 )  

( J + 5 ) ( 2 J + l )  
23+7  

In Table I the 7 / / t e r m  was assumed to be normal. In case of inverted 
terms ~ = 4  corresponds not to the state K = J + 3 ,  but  to K = J - - 3  
and for the transition 7H(a)--+7X(b) the first indices 1,2 . . . .  7 in the denota- 
tion of the branches should be replaced by  the denotation 7, 6 . . . .  1. (For 
~S(b) --+ 7//(a) the second.) 

3. w Comparison with the experiment 

Two 7//--+7S bands were analysed by NEvIN in the spectrum of MnH 
f,~r w n v .  lpn~~h~ ~ - -  K677 A =nA ~ ~ tŸ A_ wh ich  nriga f r a m  t h a  t r a n ~ i t i a n s  
(0,0) and (0,1) [4]. For the comparison of the theoretical values with the ex- 
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periment the intensity values which were estimated with the eye and which 
are written up beside the spectrum lines of the (0,0) band were used. The 
total  intensity distribution of the rotational speetrum lines is given by formula 
(1), the exponent of which contains the effective aro temperature.  This has 
been determined from experimental data by  means of the method published 
by NOLAN and JENKIrr [2]. Computing the aro temperature from the branches 
be[onging to the individual term eompor~ents owing to the disI~ersion of the 
measuring data the following values ate obtaŸ : 

7/I 4 : 3706 K ~ ; 7//3 : 3812 K o ; 7//2: 3733 K ~ ; ' / /x : 3869 K ~ ; 

7//0 : 3863 K ~ ; 7/7_ 1 : 3863 K ~ ; 7//_~ : 3781 K o. 

The exponential factor was computed with their arithmetic mean i. e. 
3803 K o, and the intensity values belonging to the individual lines divided 
by it. The circles in the Figure give separately for every branch observed by 
NEvtrr ~4] the ctepe=dence of the experimental i factors on K. By the co=~ 
tinuous lino the values of the theoretical i factors computed from Table I aro 
given in case 7//(b)~--,727 against the rotational quantum numbers. The pro- 
portionality factor given here has been chosen so that  the observed and the 
computed intensity values of the Q2 branch overlap as well as possible. 

The dispersion of the experimental values is ra ther  considerable which 
can be at t r ibuted to the fact tha t  the employed experimental data do not  
arise from quanti tat ive intensity measurements, but  were estimated by 
NEvIrr during the analysis with the naked eye ooly and characterized by 

whole numbers from 0--50. 
Ir  should be noted that  there exist also rotational lines the wave length 

of which coincides with the wave length of the line of some other branvh, 
moreover even three and fourfold coincidences might occur. The intensities of 
these of course add up and in the experimental data for each term of such 
coinciding line pair or group always the joint intensity occurs. I f  these lines 
had always been taken into aecount with the given intensity values, then in 
our FŸ numerous line intensities protruding to a high extent  ~ould have 
appeared and finally would have led to the falsification of the real situation. 
In order to avoi~ this the expe¡  intensity values for sueh lino ensemb]es 
were divided up between the terms of the group in the prDportion of the inten- 
sities expected from the theorctical  calculations. Hereby  several projecting 
points could be eliminated (101 double, 13 triple, 2 quadruple groups). 

Deta ihd  investigation of the course of terms shows tba t  the term 7H 
can be considered from about K = 15--20 to a good approximation as case b), 
tha t  means tha t  in case of K > 20 the conditions ate correctly described by 
the i factors of case b). In case of K > 20 the theoretical and experimental i 
factors of the main.branches aro Ÿ good agreement and here - -  under tke 

Ac*a Physica IX/4. 



434  i .  KOVACS and O. SCARI 

o o 

o O ~ o 

o ~ oo < 
' , ' ~ ~176176 'k 

0 0 
0 0 

0 

o o ~  o<~~oC ~'"~" ~o ~  ~~o o o o o 

. . <~o  o 

O 0 , 0 

o 'oXX,'~ \ ~ 
X O - 0 M ~  

o X% ~ / "  o ~ o ~ \  k 
o o , ~  q~ 

~ , o , ~ 1 7 6  \ r  



INTENSITY FORMULAE FOR 7H ~ ~r BAND 4 3 5  

o 

i L l 

ox,,~o o 

0 D J ~  

o oQ  1-e 
-1 ~ 

.- , ~ ~ ~ £  
o 0 

o 
o 

o 

6" 



436 z .  K O V A C S  a u d  O .  S C A R I  

o0,% ~~ 
<:~-N | 

--a ~- 

�9 ,2 - 

,~ o So~ 
0 ,2 ~ ~ O0_ 

~ L 1 I [ E 

\ o ~:-1 ~ 
0 0 0 

o ~ ~ /~ 
o o ~ ~  1- 

o ,,~~. 4 ,  

I t ~ | r I 



I N T E N S I T Y  FORMULAE FOR 7 i / * *  ~~ B A N D  4 3 7  

0 

0 

i I 

o o 

o<~ 

O O % < 0  

o c'g,, 
I E 

O ~  0 0 
�9 ~ 0 

0 

% Oo~,.o o 

~ ~176176176 o 
o ~ ~ 

Q "-' 0~,~ 0 
'0 ~~ o oO~~ 

o <5'~ 
L r i ] r i 

0 

l 

~o ~ 
0 0 0 

� 9 1 6 9  - ~ 

I i 



4 3 8  I. KOVACS and 0. SCARI 

o ooXOO ~1~ 
o ~  / ~  

o �91 t ~ 

�9 0 0 0 - -  

0 0 ~ _ 

'-'0 ~ 0 O0 0 

I J I F ] i 

~ ~176 ~ o o 

L I 



I I ~ T E / ~ S I T Y  F O R M U L A E  F O R  ~ � 9 1  7 ~  B A N D  � 9 1  

~ o ~  o ~ I ~  

~ -I~ 
O o 

~. ~  

o ~ ~ 
" "  0 0 00~,~ 

o~< o3 
o " ~ ~ ~  _ ~ d Oo x.,x~ o 

�91 _~ 

I J J J I J 

~~o ~ O 0 

-R 

I ,  a ] J I L 

0 



4 4 0  I. KOV~CS ana �91 Ss 

0 ~ 

g 

o ~ o ~  i~ 
- - L  ~ I i I _ j _ _  

o o \  % ~ 

O " 0  ,o ~ ~ 

~ -  i . i t [ _ , 

~t 



I N T E N S I T Y  F O R M U L A E  F O R  T r / ~  ~27 B A . N D  441 

f o 

0 

/r 

/ 0 

I ' o ,U%~_,o  _ R "J ~21 

- / 0 

0 

7 - s 

�9 
�9 

�9 
�9 �9 

0 0 0 0  
I O0 I. 

/ 0  2 O  

K 

A" 

2 - o  

o o  

o o  

0 

q ) o  o o 

i ~  o 

2 - -0  

O 
0 

/ 

�91 

%% 

o~ 
O 

% 

Io 20 
F~g. 8 

0 

R 

t6 

R 
32 

Ir 

o P~3 

0 
O0 

0(?0 ~ 
I ! 

7f~ o 0 0 "~ 

~%o~ o 
/ P 

7f'i 
,'O 

�9 

O 

Q 
O 

/ 

O 

O 
% o 
I '~ol 

10 20 

Q 
~3 

/r 

R 

% 

/1" 

s 

/1" 



442 I. KOV�93 and O. SCARI 

usually occurring conditions ~ the in tens i ty  of  the satelli te branches is accord- 
ing to  the  theory  a l ready below the limit of  measurabi l i ty  and indeed in this 
region observat ions do no t  exist.  In case of  K < 20 two effects mix : the 
f i r s t  is the  t ransi t ion towards  case a), the consequence of  which is the breaking 
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Fig.  9 

down of  the selection rule A K  = 0, 4-1 and he reby  the appearance of  fu r the r  
satel l i te  branches differing f rom those pe rmi t t ed  in case b), whereas the o ther  
effect  is the  strong pe r tu rba t ion  appearing in the  7 / - / te rm for low q u a n t u m  
numbers .  The la t te r  results  in deviat ions f rom the theoret ical  in tens i ty  values 
of  case a), which can be par t icu lar ly  well observed on the main branches  
P1, R1 as well as on some satell i te branches.  The exact  in te rp re ta t ion  of  these 
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d e v i a t i o n s  is p o s s i b l e  o n l y  a f t e r  d e t a i l e d  i n v e s t i g a t i o n  o f  t h e  o c c u r r i n g  p e r t u r -  

b a t i o n s ,  i f  a t  t h e  s a m e  t i m e  q u a n t i t a t i v e  m e a s u r e m e n t  o f  t h e  i n t e n s i t y  v a l u e s  

a r e  a v a i l a b l e .  C o n s i d e r i n g  w h a t  h a s  b e e n  s a id  a b o v e  t h e  a g r e e m e n t  

o f  t h e  t h e o r e t i c a l  a n d  e x p e r i m e n t a l  r e s u h s  can  be  c o n s i d e r e d  as  f a i r l y  good .  
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OOPMYflbI HHTEHCHBHOCTE17I CEHTETHblX IIOflOC 

H. K O B A q  H O. C K A P H  

P e 3 ~ o M e  

~ a n u  nBnue Bb~pa~eHHn ana pacnpeaeaemm rlHTerlCHBrlOCTeI~ 13 BeTB~IX IIOJIOC 
"~//(a) ~ 7L', 7 / - / (b )~  72. Pacnpe,aeJ1erm~ s~i~rtcJ1eriia rio qb0pMyzaM, cpaBHeHU C pe3ysmra- 
Ta~H I~3Meperm¡ Ha noJ~ocax 7//.__, 7 X s cneh'Tpe blnH, H Ha~,aer~o y,aoB.neTsopHTe.nbnoe 
coraacrle. 


