Objectives
* Use spectroscopic techniques to explore the spectra of excited gases | £
- 4 /

* Use a known spectrum to calibrate a wavelength scale
* Useahydrogen spectrum to determine energies of Balmer series electron transitions

* Calculate the Rydberg constant based on spectral measurements

Equipment and Materials ) Y Y.
* Spectral tubes with voltage source | | —

®* Spectroscope

e Ruler

Introduction
The relationship between color, wavelength, and frequency of visible light will be

examined using a handheld spectroscope. The visible emission spectrum of atomic
helium will be analyzed with a spectroscope. The spectrum will be used to calibrate a
wavelength scale which will then be used to measure wavelengths in an atomic hydro-
gen spectrum. Based on the hydrogen atomic spectrum, the energy levels of the initial
and final states for the atoms will be determined, and a numerical value of the Rydberg

constant will also be calculated.

Anywhere you see a numbered step in italics you should be recording informa-
tion in your lab notebook.

PART I. ATOMIC SPECTRA

Observation
1. Hold a white piece of notebook paper near the window so that it is catching light

from outside. Point the end of your spectroscope towards the light reflecting off
the paper and look through the diffraction grating. Record your observations of the

spectrum and draw what you see in your lab notebook.




Now, point the end of your spectrostt

and look through the diffraction grati i
draw what you see in your 1ab notebook. 7?1/86’ the time

the two spectra.

« the differences s€€n between
seen by each.

our lab report, talk abou

the type of spectruinl

In the discussion portion of y
the two spectra and what leads to

PART II. FINDING THE RYDBERG CONSTANT

Data Collection
N Your TA will be performing the apparatus setup for this p
> however, all the measurements will be done by you.

ortion of the experiment;

Ryt 2 ,\ the spectrum as measured on the ruler. You should see 6 1

‘ in your notebook to record the wavelength, color; and the distance e
'"'v-avelengths (nm) of the major lines are: 447.1, 471. % 492 2 501 555 87 5 “7 3

e whole class has had an opportunity to record the helium spect Tum mea
surements, your TA will set up a different gas tube that contains hydrogen

Measure tbe_ 550”7’ major lines in the hydrogen spectrum in the same manner as yot ":'” o
he helium tube. Record your data in a table szmzlar t0 step 2 in your lab mtebw&w, e

v 3' - Once th

-t
-



Because your spectral lines for hy ‘ogen are Vi
Remember that this means the excited el
level down to the n=2 level.,

3. Calculate the energy associated with ewh of 151
drogen using your wavelengths, This value cor
transition from a hlgher n-level to the mz M

Using the Rydberg equation, the value for AE calculated abo ry
for the starting and ending n-levels, calculate a value for tbe Rydber g cons

Joules) for each of your spectral lines. Calculate the average fw

5. Determine a %error for your value of the Rydberg constant t
The value of the Rydberg constant can be found in your

6. Determine a way to graph your data using the Rydberg equation to find
of the Rydberg constant (in Joules). Report the %error for this technique. In yor
lab report, discuss which method (averaging or graphlng) gave a lawer °}'.";:‘ rrorand
why you think that is.
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