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ObjectivesObjectives

�� Using a spectrometer:Using a spectrometer:

�� Find the refracting angle of a prism byFind the refracting angle of a prism by

–– Angle of reflection of the incident light off the Angle of reflection of the incident light off the 
prism's facesprism's faces

–– Angle between each prism face lying Angle between each prism face lying 
perpendicular to telescopeperpendicular to telescope

�� Find the angle of minimum deviation for the Find the angle of minimum deviation for the 
spectral lines from a mercury light sourcespectral lines from a mercury light source

�� Calculate the index of refraction for each line Calculate the index of refraction for each line 

�� Calculate their Cauchy coefficientsCalculate their Cauchy coefficients



Theory Theory -- Dispersing Dispersing 

PrismsPrisms

�� The angle The angle PNO PNO is the is the 
supplement of prism supplement of prism 
angle angle AA

�� δδ is the angle of is the angle of 
minimum deviation minimum deviation ––
angle where refracted angle where refracted 
line reverses directionline reverses direction
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Experiment SetupExperiment Setup

TelescopeTelescope

Danger!Danger!

Mercury light sourceMercury light source

CollimatorCollimator

PrismPrism

ScrewsScrews

Vernier scale (now with Vernier scale (now with 

magnifier!)magnifier!)

TableTable

BagBag

LightLight



Experiment SetupExperiment Setup



ProcedureProcedure

�� Focus, calibrate, and level spectrometerFocus, calibrate, and level spectrometer

�� Determine prism angleDetermine prism angle

1. By angle light reflects off 1. By angle light reflects off 
of prism facesof prism faces

2. By angle light projects 2. By angle light projects 
reflected image of crossreflected image of cross--hair hair 

αα is half of rotation angleis half of rotation angle αα is supplement of rotation angleis supplement of rotation angle



ProcedureProcedure

�� Determine angle of minimum deviation for 7 Determine angle of minimum deviation for 7 
spectral lines of mercury sourcespectral lines of mercury source

–– Rotate prism until the lines reverse directionRotate prism until the lines reverse direction

–– Measure angle to each line from the left and rightMeasure angle to each line from the left and right

–– Angle of minimum deviation is half of the differenceAngle of minimum deviation is half of the difference

�� Calculate index of refraction for each Calculate index of refraction for each 
wavelength using the prism angle and the wavelength using the prism angle and the 
angles of minimum deviationangles of minimum deviation

�� From the plot of index of refraction vs. From the plot of index of refraction vs. 
wavelength, determine the Cauchy coefficientswavelength, determine the Cauchy coefficients



ResultsResults

Prism Angle Prism Angle 

Method 1: Method 1: αα = 59.9958= 59.9958˚̊

Method 2: Method 2: αα = 59.9583= 59.9583˚̊

Average: Average: αα = 59.9771= 59.9771˚̊



Results Results –– Mercury Spectral Line MeasurementsMercury Spectral Line Measurements
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Results Results -- Index of RefractionIndex of Refraction

579.065579.065
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ResultsResults
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Chi^2/DoF = 1.7668E-7
R^2 =  0.99932
  
C1 1.62033 ±0.00057
C2 1.0662E-14 ±1.2456E-16
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Cauchy Formula: n = CCauchy Formula: n = C11 + C+ C22//λλ
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Trial 2, blue green lineTrial 2, blue green line

Left: 149.29167Left: 149.29167˚̊

Right: 43.15833Right: 43.15833˚̊

δδminmin = (149.29167= (149.29167˚̊ -- 43.1583343.15833˚̊) / 2 ) / 2 

δδminmin = 53.06667= 53.06667˚̊

αα = 59.9771= 59.9771˚̊

Sample CalculationSample Calculation

n =1.66877n =1.66877

)2/)0667.539771.59sin(( +=n
)2/9771.59sin(



ConclusionConclusion

0.013821.8500LaSFN9
0.013471.7280FD10
0.013421.7280SF10
0.012901.7220SF18
0.011561.6890SF8
0.010911.6730SF5/FDS
0.010011.6480SF2
0.009701.6221heavy flint
0.009061.8030LaSFN30
0.008921.6200F2
0.008801.5961dense flint
0.007781.6690BaF13
0.007451.6700BaFN10
0.007431.6700BaF10
0.007231.6670BaF11
0.007101.5542light flint

Glass typeGlass type C1C1 C2C2
Our values:Our values:
C1 = 1.62033C1 = 1.62033

C2 = 0.01066C2 = 0.01066

Prism material likely to Prism material likely to 
be heavy flintbe heavy flint

��Results were consistent across Results were consistent across 
all trialsall trials



Sources of ErrorSources of Error

�� Problems lining up SpectrometerProblems lining up Spectrometer

–– Glass mirror piece cut unevenly, reflected images of crossGlass mirror piece cut unevenly, reflected images of cross--
hair at an anglehair at an angle

�� Flaws in PrismFlaws in Prism

–– Chips in prism produced curved spectral linesChips in prism produced curved spectral lines

�� Proximity of Spectral LinesProximity of Spectral Lines

–– Difficulty to distinguish between each violet, each yellow Difficulty to distinguish between each violet, each yellow 
could affect their resultscould affect their results

�� CrossCross--hair visibilityhair visibility

–– Required outside light, limited focusing simultaneously with Required outside light, limited focusing simultaneously with 
spectral linesspectral lines

�� EyestrainEyestrain

�� ParallaxParallax
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