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ABSTRAOT

In this paper is glven an account of an attempt

at obtaining a general condition for the constancy of power

for all wave lenghts, in other words, total achromatism of

a system of three separated lenses, in terms of Hartmann'

" constants. The solution of the genera,l equation by making -

the Hartmann'.constants @, Gy a.nd‘aa,;egual to unity, 1is
naturally the simplest and the condition of - ‘achromatism

arrived at 1s shown to be that of three lenses in contact. ‘

Introductlon

Sodha and Nigam?® in thelr earlier Work desombed the condltlon for. total o
achromatism for two separated lenses. In this paper general condition for total -
~ achromatism for a system of three lenses has been worked out.

Condition for Total Achromatism ,
The combined power of a system of three separa.ted $ in Je i
P= 1(N1“ 1)+ As(Nz'_lH‘ Ay(Ny — 1)"" 141 2: “”U(Nz“‘l)-

— (dy + dy) 4345 (Ny — DNy — 1) — dpdydy (N, — 1) (N — 1)
Ay (V,— 1) Ny — ) Ny —1) o o e (]

 where, 4,, Ay, A,, are the nett curvatures (gwen by the. d}ﬁ'ereﬁces of
reciprocals of tadii of curvatures of surfaces) of the individual lenses; dy, d,
_aretheair separations between the lenses; and Ny, N,, Ny are the refractive

indices of the first, second and third lenses respectlvely The condition for total
achromatism may be obtamed by putting d®/dA=0 which gives,
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Usmg Hartmann dlspersmn formu]a.e
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and substlbutmg or dNV, /d«\, (Nl.—I) etc mn equa,txon (2) from (3) one gets the v

followd
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Where,

K, = Alalcl {1——d1A (Nog —1) — dyy (Nog -1)—'32A3 (og1) ]
o ddydyd, (on =1 Nos“‘l)}
K — Ay {1—d1A (N —1) — dyd, (N03—~1)

L dd, B (N~ 1)}
.K = Aty {1 — a4, (Nm—— 1)——d Al(N01~—1)~dA (Noz——l) L(5)
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Puttmg Oy =y= dg= lin equa.ta.on (4) and exga.ndmg, one gets & fourth -
power equation in A, which is the condition for achromatism and which can be
satisfied for-all values of A only When the coeﬂiclents of powers of A are each

equal to zero. - TERN ,
Thus, equatmg the coefficients of the powers of A and the constant term to
~ zero onegets the following five conditions— - ‘ g

1K1+K+K—O\
2. K1(>‘03+>‘02)+K (A5 + Ao1)+K )\{,2—}—/\()1)_(L1_|~ L + L)

-

LES
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{ K1()‘o;7‘os+)‘os 02)+K2()‘01 03+Aoa)‘o1)+K3(’\01}‘02+"04)\u1)
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Results :
The above five condntmns after a considerable reduofion, yleld. the followmg |
‘ results, '

d1: B AI{NOI 1+A f’\ol} - 4 { N°1_1+Aos—7‘01} E
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< From the above it can be seen tha.t '

g )‘01 = Az =hy - - '
Wlnch make- dl_dz_O/ Tlrus a System of three lenses in’ contact thh eac]l
- other is the only possible solution. This result, may also be verified by initially
starting with three lenses in contact and subsequently proving that Ay;=Ag,=Ag;.
- The result which has been derived on the basis that a;—a,=a,=1, is in general
agreement with the one obtained by Sodha and Nigam for two lenses in .con-

tact, in which case, however, correspondmg tiy; o, Were assumed to be non-
mtegra.l

- The ¢ dltlon presented in thls note is only part of a general cond1t10n
.+ fortotal achromatism of a system of three separated lenses, The analysis of the
" general solution of eq. (4) treating @y, @, and o, as-nen-integral, is under pro-
gress and the condition of- achromatxsm of three separated lernses expressed in
terms of Hartmann constants, along with. practical applicatien, if any, to photo-
graphic triplet lénses and trlplet eyepiece systems will be published later.
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