
Physi
s 222 CIDLab 5 - The Hydrogen Spe
trum S
ore / 10In this lab, you will observe the spe
trum from an ex
ited sample of hydrogen gas. The spe
trum lines arise fromele
tron transitions between energy levels in the hydrogen atoms given byEn = �13:61eVn2where n is a positive integer. If the ele
tron is in an ex
ited state (ni > 1), it 
an fall to a state of lower energy(nf < ni), emitting a photon of frequen
y �. From 
onservation of energy, the energy h� of the photon must beequal to the energy lost by the ele
tron: h� = Ei � Ef . From � = 
=�, we obtain the wavelength of the emittedphoton.In this lab, you will observe two of these transitions using a di�ra
tion grating mounted on a spe
tros
ope. You willview a sour
e of ex
ited hydrogen atoms through the di�ra
tion grating whi
h will separate the light into �spe
trallines�. The relationship between the wavelength � of ea
h spe
tral line and the angle � between the dire
tions of thein
ident and di�ra
ted light is given by d sin(�) = m�where d=1657nm, the distan
e between lines on the grating, and m is an integer. Looking into the spe
tros
ope, youought to be able to �nd a red line and blue line on ea
h side of the 
entral maximum m = �1. (If you look 
arefully,you may be able to see one or more violet lines too.) For ea
h line, re
ord the angles, �1 and �2 for m = 1 andm = �1, respe
tively. (Note that the dire
tion � = 0 is marked 180Æ on the spe
tros
ope. The value of � whi
h youshould re
ord below is the di�eren
e between 180Æ and the angle indi
ated on the spe
tros
ope.) If you performedthe measurements 
orre
tly, you should have ��1 � ��1. Be
ause of errors inherent to the spe
tros
ope, the twoangles may not have exa
tly the same magnitude. In order to remove this sour
e of error, 
al
ulate the average � ofthe magnitudes of the two angles: � = 12 (j�1j+ j��1j). Then 
al
ulate the measured value of � for ea
h line, using �.Also, 
al
ulate the theoreti
al value of � for ea
h line.Color ni nf �1 ��1 � � (measured) � (theoreti
al)blue 4 2red 3 2


