
;~ '"':":. c.eter:nine the 9l~persiy~~~eI of the mu(en:ll of the prism 
"''=~-~:.: ;;"''': ~:;e. hcip of a spectrometer. 

-...z:!. required :'Specu'omc:ter, prism, mercury source and reading lens. 
iIII5I!II!:!f : 

~:·.e power. 0), of th(' mC'l.cerial of the prism is given by the formula 
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= ;e:';':lc~ive index of (he material of the prism for violet cOlour. 
= -~:-~::C~lVC index of me material of the prism for yellow colour. 
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- ,.:.::gie of minimum deviation. 

: T;c procedure is as follows: 
': ·.-e:;t of the spectrometc:r. 

:~ -~~:-:;ent of angle of prism A. 
"i":.s..::-'!:-!':cnr of angle of minimum deviation (5 for violet :md v,:ltow colours. - m. 

"". .:'.:' ":,; . .: 5ee Experiment No~ l. 
.~-':·±;!!""·:;,:,m-:s : Make the tables. similar to those in Experimc:lt Nt', i. 

';-,,! value of flv and fly using the relaeiQ;1. 
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-: ... __ , _ , -:-:-:~ dispersive power of the given prism,. 
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'"-:-'::;',","::':'F::; md Sources of error: 

. ~- -:: :.::-,.. experiment No.1. 
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D~c.i;ption of the appara"tus:. . .. \, .. .. 
Spectromete; £ :The spectrometer consists of the folIowing parts: .,' i ••• 

the CoUimaror C, , . 'I, . 

:.~e prism table P, and 
.. ' .. he Tdescope'T. 

", 
PRISM TABLE 

; The CoUimator : The collimator C consists 
" "::., - ':: ,;0W concentric metal tubes, one being 
,- :: ::-.;':: :"-:e other, The longer tube carnes an ~ 

,;,.::-:r'.-::-. .:' ~:::; L :It one end and the smaller tube on 
::<! >_~~=~ ! ~ . .:::. -; he smaller tube is provided with a slit 
;.. ::.: :_:~~ :::1d (width of the slit can be adjusted with Fig. (I) 

::~.: '''::: .:' 3. screw attached to it) and C:ln be moved in or out the longer tube with the heip of rack and pinion 
.1..-_: ~ ~"7.:::1t. The slit is adjusted in the focal plane of (he lens L to obtain a pencil of parallel rays from the 

- :..~:r when ligh{ is allowed to be incident upon slit The collimator is also provided with two screws for 
. ....:: .. ': g :'1e indination of the axis of the collimator. Tnis is rigidly fixed to the main pan of the apparatus. 

i:i' The Prism Table: It is a circular table supported horizontally in the centre of the instrument and the 
:.:-:: ..... ~ ~an be read with the help of two verniers au:.ached to it and moving over a graduated circular sC:lle carried 
:'. -.. -~ :!lescope. TIle levelling of the prism table is made with the help of three screws provided at the lower 
,.:...:-'·~e. The table can be raised or lowered and clamped in any desired position with the help of a screw. Tne 
7.;'- :.ltleis also provided with a tangent screw for a slow motion. There are concenrric circles and straight 
::~;~; :.:;..":l.lle! to the line joining two of the levelling screws on the prism table. 

i.ij', The Telescope : The telescope consists of similar tubes as in case at collimalOr carrying acnormacic 
:i>!::::', '! ;ens 0 at one end and Ramsdon eyepiece E on the another side end. The eyepiece tube can be taken in 
- .;,-: L'1 u'1e help of rack and pinion arrangement. Two crosswires are focUssed on the focus of [he eyepiece . 
. ~ can be clamped to the main bodyof the'instrume'nt and can be moved slightly by tangent screw . 

. ---------------.-.... ~ ......... ~-.. 



~ :-:'1e telescope is attached to the main sc:1le and when it rotates, the graduate,; sC:lle rotates with it. The inclinatio: 
of telescope ,is-adjusted·by· two-screws provided at ~e:19v:er,surface. ..-.-~- .. -. ' •• "0.,,,,-, _ .• " 

Adfustmiilt: . .. 0--_' __ -'.' ~- ,! ',.";' - ----.-.--... ,--.. _- ... _. ,--.. _. 
• ~,~,.", ___ ;j ... __ • __ J 

Before using the spectrometer, the following adjustments must be made, 
(a) The axis of the telescope and that ol the coUimator must intersect. the principal vertic:d axis 01 

'., " ~\ ~ ~ ~..... ./-., ' .. ~ ~ _ ~ , '\ ... ..: \. \ III - :.~. f ',,, ." .. ~ :'."!., '...... ',,:' ",' " 
rotation of the te.lescope..l. . ; \ '.. ;, " '. ,:.. .. I ,,': ' :: • _ --: • .., ,.~ t :~. 

This adjustement is done by the manufacturer and can only be tested in the laboratory, For this purpose .J 

pin is mounted vertically in the centre of pris~_ tabl~ and obserying)ts image in the telescope tube without eyepit~c:: 
,md for a wide slit in the collimator. If the·llriage:aP~iiritb~~rr.Uddl~:':-.~en the adjustment is perfect othe:-wise 
:he image is made in the centre by using the.screws~su-PPortingtbe telescope and collimaror tiIi the pin appe:1rs 
:n the middle. 

.-.... , .. -,...-_. ..,.~ .... -~.,... -.~ 

(b) Prism table should be levened_ 

(l).nh~pris~, table.is levelled with the help af three screws supp~r .... ing the prism ,table. A spintleve! I::; 

;:;la.ccd along a line joining the screws and the two screws are moved till the air bubble appears in the middle. 
~(Jw place the spirit level along a line perpendicular to tile previous line and adjust the third screw such that 
J~lHl the air bubble appears in the middle. Here one thing should be remembered that the first cwo screws should 
1 l ot be touched this time. The prism table is now levelled. 

(ii) The second method which is generally used is optical levelling of.lhe prism table. In (his method the 
~:nsm is placed on the prism tiNe with its refracting edge at r.he centre of the prism table and one of its polished 

.
mrface perpendicular to the line joining the two levelling U 
':crews P and Q as shown in fig. (2)a. PRISM TABLE COWMATOR 

Now rotate the prism table in such a way that wR I i 

~efr:lc~ing edges AB and AC face towards the collimator ~ ~ ~ 
,II1J light falling on the prism is usually ret1ected on both b'--.~.. plio 
:nc sides as shown in fig. (2) b. <1 ' r€l.~ 

'The telescope is moved to one side to receive the (0) ~ '~Oj:::: 
::gh( reflected from the face AB and the levelling (b)-

:~xws P and Q are adjusted to obtain the image in the 
~~~!rre of the field of view. .... Fig. (2) 

Again the telescope is moved 1O the other side to receive the light reflected from the face AC and :lle 
-'!:n~lining third screw R is adjusted till the image becumes ill the centn.l field of view of the teiescope. 

The procedure is repeated till the two images from botb the reflecting faces are seen in the central field Dr 
::'w 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 is placed 011 the prism table and then adjusted approximately for minimum deviation 

::~i'.i()ll. Tne spectrum is now seen through the telescope. The prism table is rotated slightly away feam this 
_':5it~()n towards collimator and the telescope is brought in view. The collimator is well focussed on t.he spec:.:rum. 

. rotate the prism table on the other side of minimum deviation position, i.e., towards telescope and focus 
. -~ :e:escope for the best image of the spectrum. TIle proce:;s of ' 
.~'.:ssing the. coilirnator and telescope is continued till the slight 

- : :.::.:':.: n of the. prism table does not make the image to go Out of focus. 
-:-:-__ -' ~e::mS that both collimator and telescope are now individually set 

A, ~leasurement of the angle of the prism. 

I: I)etermine the least count of the spectrometer . 
. : ?!3.ce the prism on the prism table with iES refracting angle 

. .:: -;:---5 :.he collimator and with its refracting edge A at the centre as 
'" -.. :-: :.'ie fig .. ,o). In this case so~e of the light f~i~ing on each face 
:.: ~e::e:;;ted and can be received with the help of the telescope. 

'''" . 

FROM COWMi\TOR 
! I ! I ' ! 

T 
I 

Fig. (3) 



-:-'-'! :!:!s:::ope :s moved to one side to receive the)ight reflected from th.:;Jncc ABand the cross wires 
i-:. .'~.:r.....::.e..i.m.age..of the..sliLIbe.reading.,oLthe.two_verniers are...tn.ken_._L __ . ______ .' _ ... _,_.' __ ,_ , 

" ::-. .:: :e:escope is moved. in. ocher. side to receive the light reflected. from the face AC and again l'lc: 
;;-:5." .... ~""!:! :i.n: .:oc:Jssed on the ima~'6fthe slit. The readings of two·vemicrn'a:re'noted. 

" . :::e J.n gie through wruch"tti'e-te-lesco'pe' is' moved or the differcncc" in-the "two positions gives' twice the 

-:~:--A:::-.~ mgie A of the prism. Therefore, halt'o(this angle 'gives the refracting .';mgle of the pnsm. 
: .... -.,.; '1.( :I~"'. l' • ":'. ::~ I ". 

g. ~1e!l.Sureme.nt of !he angIe o~ .. ntinimLirit. deviation.s ; 
?':::c:: :.he prism so that its cenl:re coincides with the ceno:e of the prism table and light falls on one of 

:,:,;<:-:.:. :-J.ces and emerges out of the odler polished face, after refr":1ction. In this posnion dle spectrum ot' 

.: -;;'c.': spectrum is seen through the telescope and the telescope is adjusted for minunum deviation position 
:. :- :':::'Ji::u colour (wavelcl'gth) in the following way: 

~ ::: . .:~ :c1escope at J. particular colour and rotate the prism ubie in one direcrion, of course the telescope 

", .. _--= :~ :::1oved in such way to keep the spectral line in view. By doing so a position will come where the 
;;~:--...:::-.....: :::~e recede in the opposite direction although dle rotation of the table is continued ~n the same direction. 
'-:-,~ ":..::::::u position where the spectral line begins to recede in opposite direction is the minimum, deviacion 

.:.:~:: fer that colour. Note the readings of two verniers . 
. :: Remove the prism table and bring dle telescope in the line of the collimator. See the slit directly through 

;:c:::.::;:--e l.nd coincide the image of slit with vertical crosswire. Note the readings of two verniers. 

;-.iThe difference in minimum deviacion position and direct position gives the angle of minimum deviation 
':c:r ::::.l~ ;::olour. 

';' T.1e same procedure is repeated to obtain dle angles of minimum deviation for other colours. 

>:-s.e:>-:uions : 
Value of the one division of the main scale 
Total number of vernier divisions 
Least count of the vernier 

ii', Table fOl' the angle (A) of tbe prism. 

O· 5 degree 
= 30 
"" 0-5/30 ,"" 1 minute 

"........-----:--.----------:-------------c------~------.----.-
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r--- M-S. --i --:-5-.-"ll~o~:~~rl, .-~~ VS. I TolaJ (b) I a - b = 2A 

i rf'.lldin!( ! reading Degr= ~~~;Ig' rt::ading Degree I 
I I I I I -----'-1 ~-,'----r---·-~I--~--
I : I I 

I ! I I 
I 
I 

I 
I 

i I 

____ .;_. ~_.:..--___ '~l ______ -'-·~I_-~I-, 

M .. ,Ul 
value of 

2A 

MelUl A 
Degrees 



s. 
~o. 

. " .- , J: t,DlsPened Imate. TclelC'O~ 10 . : T tle:cQ~ ru.dlni for; 
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;:ov~ ." i'·· 
l . akulations : 

Angle of minimum deviation for violet;'~ .. 

(A + om
l 

'1 
." Sill I -'--' ) 

f.1 for violet ;:;;; ~ (A 2/'J)-
Sin I~. 

Angle of minimum deviation for blue 

,-- A + 8rn~. '1 
sin '--

') ; 

f.1 for b! Ut: C'C •• ---..--:~-.:. 
..' Sin (:'\''2) 

Similarly find the value of ~l for other colour;. 
Result: Refractive index for the material \)1 the prism: 

;L I Colour r Calculated J.l 

1- i 
Violet I 

, Blue 

'n~cautions and Sources of Error: 

-/ 
I 

I .. 

: 

Standard J.l 

(i) The telescope and collimator should be individually set for parallel rays. 
(ii) Slit should be as Ilarrow as posslbie. 

i 

% Error 

(iii) While taking observiltions. the telescope and prism table should be clamped with the help of clamping 
:rews. 
-'-(i v)' Both verniers should be-re:iJ .. 

! 

1 

I 



I The prism should be properly placed on the prism t.:l91t! for the measurement of angle of the prism as @: 
for the angie, of minimuI? deviation. i. 
~dcal Error : . 
fractive index of the material of the prism is given by the expression. 

sin (A + 8m 1 
2 ) 

il= sin (A/2) 
ellg logarithms of both sides and differenuating 

(
A + 8m ) cos ~-2-eu. (5(.-\. + iSm l 

-J..., ~~ __ -'- ___ --'-
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m
) 2' As the least ~oum of the spec::rome:er I" and there are {WO verniers. 

lce 
(j (A + om) (A ) 

2 -= 2' and (5 2' :::: I' 
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