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cetermine the dispersive power of the material of the prism

=2 e help of a spectrometer.

@gmcstis required ISpectrometer, prism, mercury source and reading lens.
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Sxmessive power, @, of the material of the prism is given by the formula
Hoy — Uy, ’

-1
“zfzactive index of the material of the prism for viotet coiour,

P .y

2rractive index of the material of the prism for vellow colour.

W=

= .ndex of the prism is given by
A+

= ~ngle of the prism,

= =agle of minimum deviation.

: The procedure is as follows :

—2nt of the spectrometer.

“orzmeat of angle of prism A.

rzment of angle of minimum deviation 3, for violet and vellow colours.
': 22 Experiment No. 1.

: : Make the tables, similar to those in Experiment No. 1.

i
i

=5 2nd Sources of error @
: = the experiment No. 1.
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Qa-npnon 1 of the apparatus :
*~pectmmcter . The spectrometer consists of thc following parts NS
¢ Collimator C,. ’ :
the prism table P, and
the Telescope T.
I The Collimator : The collimator C consists

tro= 7 =ldow concentric metal tubes, one being
m¢2r min e other. The longer tube carries an
somrimins =as Loat one end and the smaller tube on
e’ . T he smaller tbe is provided with a slit
= e zuizr end (width of the slit can be adjusted with Fig. (D)

2 a screw attached to it) and can be moved in or out the longer tube with the heip of rack and pinion
r=zat. The slit is adjusted in the focal plane of the lens L to obtain a pencil of parallel rays from the
=izt when light is allowed to be incident upon slit. The collimator is also provided with two screws for
=z ‘he inclination of the axis of the collimator. This is rigidly fixed to the main part of the apparatus.
i’ The Prism Table : It is a circular able supportcd honzonmlly in the centre of the instrument and the
mrtIncan be read with the help of two verniers attached to it and moving over a graduated circular scale camed
-z siescope. The levelling of the prism 1able is made with the help of three screws provided at the lower
mrate. T he table can be raised or lowered and clamped in any desired position with the help of a screw. The
——:™ uble is also provided with a tangent screw for a slow motion. There are concentric circles and straight
srez zarallel to the line joining two of the levelling screws on the prism table. :
-uis The Telescope : The telescope consists of similar tubes as in case of collimator carrying achormatic
mrezze ens O at one end and Ramsdon eyepiece E on the another side end. The eyepiece tube can be taken in

-1 the help of rack and pinion arrangement. Two crosswires are focussed on the focus of the eyepiece

i

oz z2scpe can be clamped to the main body of the instrument and can be moved slightly by tangent screw.
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The telescope is attached to the main scale and when it rotates, the graduatec scale rotates w:th it. The znclxnauo~
of telescope is-adjusted by- two-screws pmwdcd at the. lowersurfacu. et e

' .
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Adjustment : ¢ '-
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Before using the spcctromctcr the following adjustmcnts must be made.
(a) The axis of the telescope and thnt ei the coihmator must mtemect the pmnmpnl vertical axis o

“ & x

rotation of the tdﬁcnpe« PRSI B ; . D ootk

This adjustement is done by the manufacturer and can oniy be tCS\Cd in the laboratory. For this purpose .
pin 1s mounted vcmcaﬂy in the centre of pnsm table and obsemng its image in the telescope tube without eyepiece
and for a wide slit in the collimator. If the Image appcars in the ‘middle; then the ad;ustmc'u s perfect otherwise
the image is made in the centre by using the, screws’ snppomng ‘the tciescope and collimator uli the pin appears
in the mxddi .- ) . } - e

b) Prism table should be levelled. 0 T orommoemmmmm oo

(13.%he prism table is levelled with the help of three screws supporting the prism table. A spint.level is
slaced along a line joining the screws and the two screws are moved till the air bubble appears in the middle.
Now pl:zcz: the spinit level along a line perpendicular to the previous line and adjust the third screw such that
syain the air bubble appears in the middle. Here one thing should be remembered that the first two screws should

10t be touched this time. The prism table is now levelled. '

{(i1) The second method which is generally used is optical levelling of the prism table. In this method the
cnism is placed on the prism table with its refracting edge at the centre of the prism table and one of its polished
surtace perpendicular to the line joining the two levelling

crews Pand @ as shown in fig. (2)a. - PRISM  TABLE . COWMATOR
 Now rotate the prism table in such a way that e, T

~efracting edges AB and AC face towards the collimator b T o

and hight falling on the prism is usually reflected on both O‘—%f

e sides as shown in fig. (2) b.

The telescope is moved to one side to receive the
Gght reﬂeﬂt*’d from the face AB and the levelling
corews /7 and @ are adjusted to obtain the image in the ,
ceatre of the fleld of view, Fig. (2} .

Again the tel escope is moved to the other side to recsive the light reflected from the face AC and the

~wmmaiming third serew R 1s adjusted tll the image becomes in tie c.ymml field of view of the teiescope.

The procedure is repeated till the two images trom both the reflecting faces are seen in the central field of

wew of the telescope. “The prism table is now levelled.

{c) Telescope and collimator are adjusted for parallel light by Schuster’s method.

First of all the prism 1s plac :d on the prism table and then adjusted anpro:umate]y for minimum deviatuon
sasition. The spectrum is now seen through the telescope. The prism table is rotated slightly away from this
- ssiton owards collimator and the telescope 1s brought in view. The collimator is well focussed on the spectru
-zzin rotate the prism table on the other side of minimum deviation pasition, f.e., towards telescope and focu
ne cziescope for the best image of the specoum. The process of -
“oussing the collimator and telescope is continued till the slight ERCM QOLJMATQQ
21 of the, “prism table does not make the 1mage o go out of focus.
"oz means Lha{ both (.O hmator and telescope are now individually set

A+ Measarement of the angle of the prism.

/i, Determine the least count of the spectrometer,

.1+ Place the prism on the prism table with its refracting angle
2725 the collimator and with its refracting edge A at the cente as

cnzanon die figl (3). In this case some of the light failing on each face

- e rﬂ"ec:ed and can bc received with the beip of the tel lescape. Fig. (3)




;i T-e isizscope is moved to one side to receive the light reflected from. thg face A8 and the crosswires
B fmossec toone .magc.of masht._l'hc.madmgoﬁdmmo_vcrmcm are token. -L-,____ e e e

o Thezoiwziescope is moved. in.other. side to receive the light reflected. from the face AC and again the
STAFW RS AT ;ccusscd on the image' f the slit. The rcadings of two'verniers ‘are' noted.

- -

T=e angie through which the tclcscapc is moved aor the difference in thc ‘two positions gives twice the

" o -

~mwenng angle A of the pnsm. ’I‘hcrcforc‘ balf of this anglc gwcs thc rcfmcnng angic of the prism.

5. ‘Measurement of the ang}e bt' mmlmum deviations :
?'zce the prism so that its cenge coincides with the centre of the prism table and light falls on one of

-~ - .ahes faces and emerges out of the other polished face, after refraction. In this position thc: spccmxm of

Semoz rriained.
The spectrum is seen through the telescope and the telescope is adjusted for nunimum deviauon position
< o romcular colour (wavelength) in the following way ¢
f21 2o telescope at a parucular colour and rotate the prisim table in one direction, of course the telescope
ool > moved in such way to keep the spectral line in view. By doing so a posiuon wiil come where the
oot tine recede in the opposite direcuon although the rotation of the table is contnued in the same direction.

o

T rursclar positon where the spectral line begins to recede in opposue direcuion is the minimum. deviation
==z oa for that colour. Note the readings of two vemnijers. )
2" Remove the prism table and bring the telescope in the line of the collimator. See the slit directly through

=i zpe and coincide the image of shit with vertical crosswire. Note the readings of two verniers.

“iviThe difference in minimum deviation position and direct position gives the angle of minimum deviation
% il oolour. . '

- The same procsdure is repeated to obtain the angles of minimum deviation for other coiours.

- reservadons ¢
I+ Value of the one division of the main scale - = 0- 5'degree

Total number of vernier divisions =30

Least count of the vernier o 0-5/30 = 1 minute

1t

-1 Table for the augle (A) of the priso.

Telescope reading for Telescope reading for \ Z
< L reflection from first face reflection fromn secoad face | [);ﬂ'en:ne: o Mean : Mean A
. vernier .. S a-b=24 \'aiﬁ: of i A i Degrees
M.S. VS. | Total{s)! M.S. V.S, | Total (b) : ;

reading | reading | Degree | roading | reading | Degree
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s auic ius angle of mummumum deviatdon ()

é ] L 'iuff i Dispersed Imaye. Telescupe (o - f Telescope resding for %
| : | mi‘-,ar minimum deviation position . | ' - Directimage ‘ Dur i Mean
- S | . erence |
i : | Cotear of Vermiery |« -~ {2 ] 4 s S LS Do o, ey | Sdtvsldun
i No M.S. M.S. : :
R Lo MS L vs | Toula | .VS... Toulb { Om degree
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Calculations :
Angle of minimum deviation for violet=".. . =~ =~
{A+ 8,,11 3
R 5 J
for violet = ———>——"—t
H ) ) sin (A/2)
PRI -
Angle of minimum deviation for blue = . .. ...
O U OO U e A+ 5 .
sint o ]
for blug == ~=—nm = e s
T B or Cosin (ALY
Similarly find the value of 1t for other cotours.
Result : Refractive index for the material of the prism -
ST f
} \?0 % Colour : Calculated Standard u E % Error
i Ul Vidlet ]
I Blue ;
P
5. 1

‘recautions and Sources of Error :

(1) The telescope and collimator should be individually set for parallel rays.

(i1) Slit should be as narrow as possibie.

(ili) While taking observations, the telescope and prism table should be clamped with the help of clamping

Tews.
(iv) Both verniers should be read.




' The prism-should be properly placed on the prism table for the measurement of angle of the prism as
for the angle of minimum deviation. i )

stical Error @ :
fmc:uw: index of the matcnal of the pnsm is given bv thc cxprcssxon

A+, w
sin
( L,
H= T in (4/2)
<ing logarithms of both sides and differentating

.

A+3, ‘a4
cos - 5 oo T
Su 2 (A +8my 2 ) §A)
- 3 - s AN
U Sm(A+8m] 2 sinl 2002
2 LT
{A +8,.\ d(A+3,) I
-—cotk 2 ) ) *“\.U{“\E" O;“:*.
8 =2 o o
N 5 (6. )=2 As the least count of the specometer = 1™ and there are two verniers
O( nz)'"
S(A+3 )
ice "'_'2—#::—‘2" and 5(*3}: Iy
5 A+d, N\ -
2= cot 2" +cot 4 \ g
- 2 2
A“"B 7 AN
T {2(:0:( l\;*-cot' =
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