


2. Neotice that the plastic disk with the attached diffraction
grating can ba ratated. Loaking in the spectrometer, you
sitouid nation foan ihe calors move as you rotate the disk.
Rotate the sk untli you see colors in a horizontal line to
you: left. The colers should appear belween the two lines of
numbers on the scales,

L5}

Look &l an Muminated incandescent bulb through the
spectremeter. Be carefu! to aim the slit (on the right side of
e spactrometes 3t the light bulb and look siraight ahead at
the spactrum oo the scale. Vou should see a continuous
speotrum of 2ojors frem red through violet. On the scale
below {Figure draw the colors you see. Use colored
pericils in the observed colors. The various colors
are described Ry wavelength in nancmetars (nm) ar by tha
energy of the carticic of light, a pholon, expressed in
efectron-Volts {p\Vi (1 2V = 16022 X 10-'9 joule)
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Figure 2

4. Read tha nahes on the scale corresponding 1o the fight
fartnust to A right that you can see and the number
correspordngg 1o e light farthest to the left that you can
see.

a

The gbsansed spachorn axtends
fromy _.nmite nm.

to

The colars @b inese places an the scale are:
and
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5. Now lcok at a flugrescent light through the spectrometer.
Describe the spectrum you see. Is it different from the
spectrum you cbserved in Step 17

6. Again record the ends of tne spectrum.
The colored spectrum extends
frem nmto__ nm .
The spectrum from ths ‘tiorescent light should include
several bright vertizal "lngs". These are images of the siit,
indicate the positions of thesge lines on the scalo below.
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7. Read the positions of the bright lines on the seale and record
tham in Table 1.

Color Position {nm)

Table 1
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8.

The mast comman type of fiuarescent light will have the
mercury  emission lines superimposed on a continuous
spectrun The scale should be adjusted so that the bright
green hing in the gpectrum =f the fluorescent light is at 546
nmo{notzeg ine small mark on the scale}. Adjust the scale by
nsernng ihe tin ot a pen or pencll into ona of the sprocket
naizs o otle B fsne Figure 1)

NOTE: i the g:ggn ling is to the LEFT of the 546 nm mark,
push to fim to the nght ‘A5 SEEN THROUGH THE
SPECTHIOMETER). if tha ¢ i1 Hna is to \he right of the 546
nm mark, move the film to e LEFT.

. Paint the sliv of your spectrometer &b a white surface that

nas fluorescent fight shiving on it, 2uch ag a wall or a movie
sgreen. and measure the ends of the spectrum and the
positions of any brioht hines thal you see. Record your data
in Table 2.

oloi Position {nmy)

Tabla 2

Compare tha rasults of Steps 5 and 6. Was the spectrum tha
you saw from the flucrescent light simitar to or different
from the spectrum ycu saw when you looked at tha white
surlace”

) Why do vou thmk the spectra were similar or ditferent?
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10. Use your spectromeier to observe as many other light

sources as you can find. These could include the red or green
LEDs (Light Emitting Diodes} on a VCR {Video Casselle
Recorder) or stereo system; chemical light sticks; and

"neon” signs in the windows of stores and restaurants.
List ths object and describe the spectrum you chsarved.

{Are thers any bright or dark lines in the spectrum? If
there are any bright or dark lines, give the positions and the

colors of the lines.)

Object 1:
Calar as sasn wilthout spectrometer;
Doscription ol spactrum:

Cbjact 2
Color as seen withaut spactrometer
Oescription of spectrum;

Object 2.
Ceolor as seen without spectrometer;
Dascription of spectrum:
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12. Observe the snnzirn of somia indoor lighis and a few street 13. Take your spectrometer outside (betler yet, lock through a
ftghts or 8¢ ¢ wWiia he lattar of the observed window from a darkenad rgom) and point the slit towaro the
spectrus fon b ) ] bright sky near the Sun,
the type o it . it apparert colon belaw, o HOT LOGE GCIREGTLY AT S

g IT AN DARARE YOUR EVES!
E ) You shouid see a spacirum of all tha colors with narrgw,
dark lines superimposed

a) The spectrum oxtends

A from am to nm .

Now measure the positions of the dark lines that you sce.

Record the results in Tabie 3.
B.

Missing Coler Positon {nm)
C
0.
Table 3
14. Compare these absarption lines in the Sun's spectrum with

= those listed in Table 4.

a) What elarments do you conclude are present in the Sun?

b) Do you thirk that you have found all the elements that ars in
the Sun? Why or why not?

c) Where do you expect that elements would have to be located

e MG AT B L gy pressure sodium in order to cause dark absorptior lines in the spectrum ot
i oo se- ons it . } the Sun? {Would 1hay have to be Iscated inside the Sun, or
SEe UL G —— kow pressure sodium the Sun's surface, above the Sun's surface, in space betwaen

i s the Sun and the Earth. or in the Eanth's atmesphera?)
- METCUryY vapor
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18. Point the spactrometer siit at a bright, white cloud.

a} Describe the spectrum that you see. How does the "cloud"
spactrum compare {0 the spectrem of the Sun? Dees the
cloud spectrum have dark lines as tha solar spactrum does?

b} Why do you think the cloud spectrum appears the way it
does?

16. Look at the Moon through the spectroscope. (This activily is
best done at night when the Moon is bright compared to the
background sky, such as when there is a full Moan visible
lwo or three hours after sunset, Also, the small apparent
size of the Moon and the unsteadiness of holding the
spectrometar will present a problam))

DCescribe the specirum. (How dogs the Mcon's spectrum
compare 1o the spectrum of the Sun? Does the lunar
spectrum have dark lines as the solar spectrum does? Are
they the same lines? Why or why not?)
ABSORPTION LINES IN THE SUN
Mram the CHC Handbook of Chemistry and Physics)
Lines Wavelength Lines Wavelength
due to {nm) due 1o {(nm)
Iron 372.8 Iron 516.8
Iron as2.0 Magnesium 516.7
Calcium 383.4 Magnesium 517.3
Calcium 3568 Magnesium 518.4
Hydrogen 410.2 ron 527.0
Calcium 422.7 Sedum 589.0
lran 43C.8 Sodium 580.0
Hydrogen 434.0 Hydrogen 6563
Hydrogen 4BE.1 QOxygen 759.4
Oxygen 762.1
Table 4
page & ©1853 Loarning Technalogies, Inc,

OPTIONAL ACTIVITY

The purpose of this activily 15 10 study how certain
transparent materials will allow somea colors of light
through and absorb the others. Locate various pieces of
colored transparent glass or cellophane or make a colored
liquid. The liquid can be made by mixing food dyes and waler
in a clear glass or plastic container. {Don't forget good
experimental practice: Check to see if the “cicar” glass
absorbs any colars before ohserving light through a nolored
liquid in the bottle AND observe the fight source to make
sure that it is producing all colors}

Place a transparent colored object {glass, cellophane,
liguid) batween a bright white light source and the
spectrometer. Far each object, record in Tabkle 5 {on page
10} the following data: the lype of object and its color, the
missing color(s), and the position{s} of the dark bands on
the spectrometer scale. (The dark bands, called absorplion
bands, are due to photons of certain wavelengths being
absorbed by the object. When the photons are absoriad, the
colars corresponding to the photan energies are removead
fram the spectrum and gaps, or bands, show up in the
spectrum where the missing colors would have appeared if
there was no absorplion.)
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Object and Coloy

Missing Caior

Posilion (nm)

page 10
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Tavle 5

page 11

NOTES
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