
NOTES 

Elrperlmentll VerificatioD of tbe New MUDDting 
of COD cave Grating 

Expcrimenlill verifk:ation of the new mounting or concave 
grating [reported by Mahipal Singh &. K Majumdar ,1ruJ/Q" I. 
pMre appl. Phys., 8lI910). 201] bas been reported. The source 
used ililn iron arc. The spectra are taken io.dlffercot rqions 
It different anKles of incidence and compared with the 
lpectrum in normal Incidence in the Rowland circle mount­
inl. It is found that the result ob!air.ed lives three times 
bel~r pcrformancc as compared to Rowland circle mounting. 
The new mountinl is most suitable at an angle of incidence 
ncar about 10" for the visible region. 

A new mounting, which possesses the advantages 
of both the Rowland circle arrangement and the 
Wa.dsworth mounting, viz. a fixed focal curve on the 
one hand and a sufficiently small astigmatism of 
spectral image on the other hand, bas been studied 
theoretically by Singh and Majumdar.l Theoretically, 
it was found that the mounting provides a fairly good 
resolution and small astigmatism over quite a large 
wavelength range. In general, it bas slightly larger 
amount of coma all compared to that of the Rowland 
circle mounting. 

Recently, the author hIlS investigated theoretically 
that, at an angle of incidence near 10", the new 
mounting has the amount of coma of the same order 
as that in Rowland circle mounting in the visible 
regioD. This feature pUt!i the new mounting at an 
advantage over that of Rowland circle mounting, 
which is well known for large amount of astig-
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matism. As a net result, this new mounting gives 
three times better performance 8.8 compared to Row­
htnd circle mounting at DOrmal incidence. 

In this note, we report the experimental verifica· 
tion of the new mounting. For thill purpose, the 
author h::s used a concave diffraction grating, mecha­
nically ruled with straight groo\l'es. having a radius of 
curvature 3'048 Ill., 56 80 lines/cm, 8'5 em width and 
4 em as the length of the grating rulings. The source 
used is an iron arc. The spectra tak~n at angles of 
incidence 0°, 5° and 10" for the new mounting and at 
an angle of incidence 0° for the Rowland circle mount­
ing, for the same grating and slit, have been present­
ed in Fig. 1 in the vi8ible region. The slit width llIICd 
is 0'1 mm and the Ic:ngth is 8 mm. 

In Fig. I the spectra are enlarged to the same 
scale. The length of the spectral images accounts for 
astigmatiSJD and the breadth accounts for the coma 
type and other a.berrations. By comparing the length 
and the breadth of the different spectralline8 in these 
spectra, we found, in general, that the astigmatism is 
reduced by a factor of three and the coma is larger 
B.B compared to that of nOT mal incidence Rowland 
circle mounting, But at an angle of incidence of 10", 
the amount of coma is a180 of the same order a8 that 
of Dormal incidence for the Rowland circle mounting. 

The results of the quantitative measurements of 
the aberrations, viz. AZ' (length of the astigmatic 
imaaes), AX (breadth of the spectral lines), and 
distarice between vertical and horizontal images (d) 
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Fig. I - Iron arc lpectra obtained from the two moufltingJ 
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Table 1 -Quantitll.ti'R Meuurements of the Aberration! 4l, AZ' and (d) for the New Mo>untinl (N.M) lind Row)lllld 
Circle Mounting lR.C.M) 

). 4), (em) ror 4Z' (em) for deem) ror 
(fU'I'J N.M R.C.M N.M R.C.M N.M ILC.M 

'4381 0'OS76 0'0496 0'2 1'0 3 ]6'8 

0'4404 0'0424 0'0400 

0'44L4 0'0368 0.0«0 

0'4422 0'0176 0'0192 

0'4426 0'0224 0'0376 

0'4430 0'0160 0-0280 

0'<1442 0'0280 o'04AO 

0'4447 0'0184 0"0360 

0'44511 0'0200 0'0391 

0--4461 0'0200 0'0]84 
-_. 
(mwured by using B. horizontal wire in the plane of 
the entrance slit) at different wavelengths for new 
mou.nting at an angle of incidence lOG and for DQrm.a.l 
incidence in the Rowland circle mounting, are given 
in Table 1. From these results, we conclude that there 
ia a Sain in the new mounting, by a factor three as 
compared to normal incidence in the Rowland circle 

mounting. 
The author would like to express his gratitude to 

Dr M KV Bappu, Director of the Institute and Pro-
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l. 4). (em) for 4Z' (em) for d (em) for 
(I'"') N.M. R.C.M. N.M. R.C.M. N.M. R.C.M. 

0'4467 0'0176 O'OJ28 0'2 0'9 

O'WB 0'0144 0'0240 

0'4476 0'0168 0'0280 

0'.01481 00176 0'0320 

0'4491 0'01)6 00216 

0-449' 0'0144 0'0304 

0·4S2.!I 0'0104 0'0240 

0'4528 0'0216 0'0416 0'2 0'9 3'S 18'J 

0'4530 0'0112 0'0280 

fcssor P S Narayanan, Indian Institutc of Science, 
Banga/orc, for tbeir valuable advice. 
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