The Mercury Spectrum

I ntroduction

A spectrometer is an instrument used for studying electgimatic emissions. In this
experiment a spectrometer equipped with a diffractioniggat used to identify spe-
cific wavelengths from the emission spectrum of mercury, Easure these wave-
lengths precisely, and to compare them to accepted values.

Procedure

Adjust the diffraction grating so that the normal to its pamakes a small angle
to the incident beam of light. This is shown schematicallyig.. Sincex = 0,
the angles between the first and zeroth order intensity meagimeither sided andg’
respectively, are related to the wavelengtbf the incident light according tad]1]

A = dsin(¢) , (1)

accurate to first order in. Here,d is the separation between the slits of the grating,
and 0 +0
¢ = 2 2)
Four visible spectral lines of mercury are depicted in ElgTBe accepted values
of their wavelengths and color associations are summaitz&dble[1. To determine
the wavelengths of these spectral lines proceed as follows.

1. Turn on the power supply to which is attached the mecuighdigye tube.

Color Wavelength [nm]

Violet 435.8
green 546.1
yellow-1 577.0
yellow-2 579.1

Table 1: A summary of wavelengths and color associationse¥isible spectral lines
of mercury, as depicted in Figl 2.



6o

0,

Figure 1: A depiction of the first order maximum of monochraimbght being dis-
persed by a diffraction grating. The anglewhich is the angle the normal to the
diffraction grating makes with respect to the incident bezrtight is approximately
zero. The quantity, is the angular coordinate of the zeroth order maximum. The
gquantities); andd,. are the angular coordinates of the first order maxima to fhearel
right of the zeroth order maximum.

2. Align the telescope so that the cross hairs in the eye@eee&entered on the
light emerging from the collimator tube. Adjust the verngmale so that the
angle corresponding to this location of the telescope is@pmately40°, i.e.
0o ~ 40°f

3. Attach the diffraction grating to the platform on the dpemeter so that the
normal to the plane of the grating is in the direction of tharbei.e. setx as
close to zero as possible. If the diffraction grating is fosed properly, the
anglesy and#’ are approximately equal, i.e. they should not differ by ntbem
a degree.

4. Identify the first order maxima of the four visible spettizes to the left of the
collimating tube.

5. Measure the angles of the violet, green, and yellow—zlifgeport them ag;
in Table[2. Note: Because of the vernier scale angles can sured to an

1The reason for this initial adjustment is to insure that ajaar measurements lie between zero and
180 degrees, thereby making subsequent calculations rimaighgforward.
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Figure 2: The visible lines of the mercury spectrum are dedic These lines are
denoted, from left to right, violet , green, yellow-1, andigw-2.
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accuracy ofg .

6. Perform the corresponding measurements for the first ondgima to the right
of the collimating tube and report their valuesfas

7. Calculatep for each spectral line. According to FIg. 1 one can re-expEas[2
as
_ |9l - 97‘|
p=—7"-

Report their values in Tablé 2.
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8. Using EqL withd = 1.6667 x 103 nm, calculate the experimental value of each
wavelength and report them in Talle 2.

9. Calculate the fractional deviation of each wavelengtti seport the values in
Table[2. The fractional deviatio is defined as

F= |/\exp - )\acceptedi ' (4)
)\accepted
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Aexp [NM]
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Violet

Green
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Table 2: Data and Calculations




