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ABSTRACT. The authors have calculated the resolving power of compound Fabrv-perot 
etalon on both Rayleigh and Abbe criteria, taking into account the contribution of the 
tails of the indixidual intensity patterns of the two lines to the maTiina of resultant 
intensity pattern

I N T R O D U C T I O N

M eissner ( 19 4 2 ), in h is ca lcu lation  o f the reso lv in g  pow er o f the 
com pound F a b ry -P e ro t  etalon on the R a y le ig h  c iite rio n  has neglected 
the contribution  of the ta ils  o f in d iv id u al in ten sity  p itterns of the tw o  
com ponents to the cen tral m axim a o f the resu ltan t in ten sity  iiattern . T a k in g  
th is  in to  account the auth ors h ave calcu lated  the reso lvin g  pow er o f com pound 
F a b r y  et ilon on R a y le ig h  as w ell a s  A b b e  criterio n  in th is com m un ication .

T N T R N S I T Y  C O N S I D E R A T I O N v S

C o n sid er tw o cta lo n s o f len g th s and w here and ^ is  an
integer. T h e  in ten sities due to the tw o  etalon s sep arate ly  at a point w hose 
order in the lo n ger etalon  is  «o +  « . and the sm aller one (tit/p) + (n/p'i, w here 
ntip is an in teger and n is sm all, is g iven  by
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I +  F '  sin* + n) 
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___________________  _
I +  F "  sin* jr(no +  n - A n ) / f >  i  +  hjc’

w here x ’=‘ nF'^n and  b—F‘'I^F'p*.
T h e  in ten sity  d istrib u tio n  due to  the tw o  eta lon s in tandem  (M eissnet 

1942I is

/j= /o /(i+  ... (il

The intensity distribution of another line, separated by an order A n is 
given by
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=  +  ( v -a ) * } { i  + b U - c ) ’ l ... (2)

H en ce  the resu ltan t in ten sity  pattern is  g iven  by

1  =  = ___ i ________ >
It It ~(i +  x^){j + bx )̂ ; { i + '.v -a )*H i + b ( . r - a ) ’ {

J^ eg jectin g  sh rin k ag e  effect o f clo.se com ponents the in tensity m axim a 
l.a; ^ o  or a) and m inim um  (.r =  a/2) are g iven  by

i^ ‘̂ .= i + j / U i f a ‘ ){i + ba’‘n 
* 0 (4)

and

(5)I m iu  =r2/{(i + at/4)fi +

C A L C U L A T I O N  O F  R E S O L V I N G  P O W K R 

For limiting resolution
^ ~  cltfjf̂ ax

where c = o.8 and o.gSi for Rayleigh and Abbe criteria respectively.
The resolving power is given by

A  =  p .  =  5  „„F '+ =  ^n,,F'^ 
aA A n  a

In his solution of Eqn. (6) for c =  o.S, Meissner has neglected the term 
i / ( i +  a^)(i + ba*) and he finally obtains

(6)
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The authors have solved E q n . (6) for particu lar values o f b ( i.o , 0 .9 , 0 .8 , 

0 .7, 0,6 and 0.5) and c = o .8  and 0 .9 S1 by the method of successive 
approxim ations. The high accuracy of the results obtained is evident from 
T ab les I  and I I ,  which g ive the variation  of a with b according to R ay le igh  
and A bbe criteria respectively. T ab le  I  also includes values of « calculated 
by E q n . (6) due to M eissner, for com parison. T h e tables are illustrated 
by figure i .

Table I

Variation of » with h on the R a y le ig h  criterion.

h a* 1 min î min/̂ ma-v
a

(authors^
a

(Meissner)

1.0 2.0 1 ro/g I «,''9
i
1 (».8oco
j

1
j 2.2:2 2.061

0,9 2.12
1

I.IO66 ' 0.8850 ! o.799fi I 2.150 2 (XK)

0 8 2.24 0.885 \ 0.800Q i 2.100
1

1 i - w

0.7 3 36 1 . 1122 : 0.890,4 0.8003
! . 1 
1 2.040 r .«95

0.6 2 SS j
1.X131

1
o.8g').4 0.7999 ' I.q8f> 1.8.33

0-5 3.70 1 . 1150 1 0.8925 0.8005
1
1 I.0I3 1.766

Table I I
Variation of ■x with h on the A bbe criterion.

b 0* /  min /max
1
1
1  /mm//max
1

a

1

1.0 ' 1.20 1.1834 1.2066 0.9807 2.86q

0.9 1.26 1-1850 1.2073 0.9815 2.80'3

0.8 1.332 1.1848 I 2076 0.9811 2.724

0.7 1.41 i.i86r 1.2088 0,9812 2.646

0,6 1-5 i 1.1874 I.2105 0 9800 2.566

0-5 1.6 »-»90S I.2137 0.9809 1 2 484
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