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ABSTRACT. The authors have calculated the resolving power f compound Fabry-perot
etal n on both Rayleigh and Abbe cr.teria, taking into acccunt the contribution of the
tails of the individual intensity patterns of the two lines to the maxima of resultant
intensity pattern

INTRODUCTION

Meissner (1942), in his calculation of the resolving power of the
compound Fabry-Perot etalon on the Rayleigh criterion has neglected
the contrnibution of the tails of individual intensity pitterns of the two
components to the central maxima of the resultant intensity pattern. Taking
this into account the authors have calculated the resolving power of compound
Fabry et lon on Rayleigh as weli as Abbe criter.on in this communication.

INTENSITY CONSIDERATIONS

Censider two etalons of lengths D' and D" where D'=pD" and $ is an
integer. The intensities due to the two etalons separately at a point whose
order n the longer etalon is n,+n, and the smaller onc (ny/p) +(n/p}, where
n,/p is an integer and n is small, is given by

],'= Iy’ = Iy
'or+F sin®aln,tn) 1+at
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11,'! . N 0 — (]
1+ F" sin® n{ny+n—~Anj/p 1+bx?
whete x=nF"tn and b=F"/[4F'p*.
The intensity distribution due to the two etalons in tandem (Meissnet
1942) is

Ii=1,/(1 4+ x*) (1 + ba*s . (D

The intensity distribution of another line, separated by an order An is
given by
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. Li=I/{1+(x—a)*}fr + b(x—a)?}
Hence the resultant inteusity pattern is given by
_L = I, +.Iz - 1 . I

I, A (1+29{ + ba) * i+ v—afr+ b -a)?
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\Ieg]egtmg shrinkage effect of close components the intensity maxima

{x = 0 or a) and minimum (x=a/2) are given by

4?H=x+xﬁh¢aﬂh+bﬂn
0

and

I;nvu _2/{(1» +a*/4)(1 + ba® /4‘}
v

CALCULATION OF RESOLVING POWER

For limiting resolution
lmm = CImaz
where ¢=0.8 and 0.9S1 for Rayleigh and Abbe criteria respectively.
The resolving power is given by

A = Na =7 noF'*=1n,,F"'-‘
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In his solution of Eqn. (6! for ¢=0.8, Meissner has neglected the term

1/(1 +a*)(1 + ba®) and he finally obtains

=_7 ;; +b+a 1 FShFD? ,ls
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T'he authors have solved Eqn. (6) for particular values of b (1.0, 0.9, 0.8,
0.7, 0.6 and o.5) and c¢=0.8 and 0.981 by the method of successive
approximations, The high accuracy of the results obtained is evident from
Tables I and 1I, which give the variation of « with b according to Rayleigh
and Abbe criteria respectively. Table I also includes values of a calculated
by Equ. (6) due to Meissner, for comparison, The tables are illustrated
by figure 1.

TaBLE 1
Variation of * with b on the Rayleigh criterion.
b at Tmax T min l Tmin/lmax (antl‘:ors) ( Mcis:ner)
B S N I

1.0 2.0 10/9 8/9 w8020 | 2,222 | 2.001
0.9 2.12 | 1.1066 J 0,8850 0.7998 g 2.150 : 2 00Q
08 2.24 1.1055  0.885} 0.8009 L 200 ' 1.954
0.7 236 L2z 0.890<¢ 0.8003 { 2.046 i 1.895
0.6 252 rr3r 0 0.8974 0.7999 ' 1.980 i 1.833
0.5 2.70 11150 | 08925 0,875 f 1.013 1.765

TasLk 11

Variation of « with b on the Abbe criterion.
| ]

b at Tl Tmax : oo/ fmax | a
1.0 ' 1.20 1.1834 1.2066 0.9807 ; 2.869
0.9 1.26 1-1850 1.2073 0.9815 ' 2.80>
0.8 1.332 1.1848 1 2076 0.9811 2.724
0.7 1.41 1.1861 1.2088 0.9812 2.646
0.6 Ly | a8y 1.210§ 0 9800 66
0.§ 1.6 | 1.190§ 1.2137 0.9809 | 2484
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