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) B s indefimtely close to A,
i C B A is aright angla,
of eonfusion of focns, we will take the

siie 0f the grating, taking P and Q as the external

"in-‘l:'h{:re P i8 very sm ul, i, 2., wher
A V=g cos 8, which shows that C

To caleulate the dise
le!:lﬁl'l] i

edges of the grating,
In this ease, tan = dar singe A O =a=12 feet and A B
T
— o inches = } width of

. grating,
Suppose 8 =309,

Then « cos f =144 ¥ cos 309=121-7 inchas.

iz th i ; , AL
A sin @ cos f} = 144 sin 80 cos 36'=+754 inch.

il

A farther :‘.ﬂlc_'.uiuiinn will show that the dise of confusion or
breadth of a point would he

= *754 tan "': = 015,

The confusion of ihis dise wonld be almost inappreciable at
the edges ; in fact, we may take it to begin to be appreciable at
¢ that diameter. The hreadth of a P ant may therefore be taken
it abont . !

-5 of aninch, which is well within the limits admitted
to give a shar

from a lens under similag circumestonees,

The same problem may be solved geometnieally. Using the
BRIMC notatlion as hr'{nrpr and assuming B to be Very close to A it
follows that A B is very small compared with C D or C X ; and
1t will be seen that D K — A B,taking A B} as parallel to O D :
therefore, for all intents, O T may be taken = C K.

‘I":i'ﬂ-‘-‘l' Hb_ﬂ triangle A HCand B HE are similar, as are the
triangles B H A and H C K,

~BH AB_BH4+HC_AB4+OD
HO Ch < 3§ 0D
But BH + HO_BO_AC_.AB+CD CK O S
H ¢ HC HC B ODb D
(LY I.EE :::I oo AC=HQ;
that is, T is very close to A and B,
Agnin,

HE BH

0 AR
But H L H

L S

HE AE

HG AT
very elose to A, A B being small,
m AE BH
1 e A O AR
. i . ;
now B H and A are both small ; and
. B H
""AH
¥ large, and therefore cannot be reflecte !,
AH BH _HExBH
Bubatitei,. K HQ" ol 2 HO
st.ltutmg this value of A H in (il)— I

iyAE_BHXHCO_¥H 0

{, HEXBH HK

=

gince H if

might he vor
Now,

Now both H
C AD

I ol #u li I':T_ =
since H is indefinitely near A Saks

Substituting in iii, we get—
F a circle be described about G | K g4 ¢
tion holds good, that A O must be a

:E:E EIE}?EEMM”E’ U K is at right

s it follows, sinee this rela-
tangent to the circle: and

I , angles to A C, therefore the
15 & semucirgle; since are OB K is 3 semicirels C E K
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must be & right angle, That is, the focus for the rays is found
by lettinge fall o perpendicalar from the centre of curvature on
to the reflected ray ; or if the focus of the reflected rays be at the
centre of curvature, the foeus for the incident ray must be found
in the same way, .

~This last is what Professor Rowland earries out in practice
the reflected ray is also reflected towards the centre of the gphere
of which G isa segment ; the distance between the grating and
the plats or foeussing screen remains unchanged, and the d]ﬁ_—
tance between the slit and the grating is altered. To effect this
hie has two hars at right angles to one another, with a third bar

p focus, and is better than that which can be got |

| of the theorem _im-.f. Ei‘.'(']l,

aliding allgptiem,  Lnls DAT CAImes e graliog
and the plate P at the other
the centre of the cirele
slit 8 is fixed,

ur o vie end,
, the centre of the plate P oceupying
of which the grating 3 is an are. The
It will be seen that this fulfils the requirements
By keeping the centre of the grating
at P a true normal spectrom is al ways thrown, and, however the
angle 5 G P is altered so na to get different parts of the spectrum,

the seale of the photographs remaing unchanged, sinee the dis-
tance from G to I’ is fixed,

1 would also ask you to remark, that as the angle is increased

50 is the slit placed nearer to the grating, which means that a
larger cone of light, and consequently preater brillianey of spac-
trim, 18 given than would otherwise be obtained » thiz 18, how-
ever, at theexpense of the fineness of the lines, since the breadth
of a line is the dise of confusion of a pomnt -+ breadth of
sli X Gitance of plate frm grating

distance of glit from ',.{l':s.lin!._;

than compensated for by the fact that if you largely increase
the angle 8 G P, Fig, 2

=y you work in higher orders of the spec-
trum, which give increased dispersion, and do not get a pro-
portionate shortening of the distance of the slit from the gratiog.
Thus we have already taken an angle of 30° as an example,
and found that the total shortening of the slit is 1247 inches.
If we take 60°, which will give us the same rays of the 2nd
order we find that the foeal distance is reduced 144. cos. 60 =
72 inches. In this last case the image of the line will Le
Il =
- ’j_,f broader, for which the dispersion is doubled ; there will

{ &

This is, however, more

also bea slight increase in the disc of confusion.

The ]Jriglltnuaﬁ is increased by (1:’:_1; _1) .5: o nua,:rljr 98
times that which would be the case supposing the focal distance
of the slit remained at 72 inches. A certain diminution in this
amount must be I';';:lﬂ_r,-, u','.']'ng fo the !.tllf]__',ht of tha elit hﬂ‘illg
magnified as well as the breadth; but, owing to the grating
being spherical, the edges of the spectrum are less intense than
the central portion, which is the part of importance, most of the
light being collected there,

Another property 1 would call your attention to. C and E are
conjugate foci, as are C and EL,

. 1 and 7 are also conjugate foel, :

1, therefore, the slit and the photographic plate are I""?Utf‘_i
about O, with arms of length O R, they may eccupy any posis
tion and still will remain in focus, The photographic plate
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