Experiment 10 Name Section

Advance Study Assignment: The Atomic Spectrum of Hydrogen

1. The helium ion, He*, has energy levels similar to those of the hydrogen atom, since both
species have only one electron. The energy levels of the He* ion are given by the
equation
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n nz

kI/mole n=1,2,3, ...

" a. Calculate the energies in ki/mole for the four lowest energy levels of the He™ ion.

Ei=___ .. kl/mole
E,=______ ¥l/mole
*. Ey=__  kl/mole
Y
E,= . . kl/mole
. b. One of the most important transitions for che He™ icnanvolves a jump from the n = 2

tothe n = 1 level. AE for this transition equals £, — E,, where these two energies are
obtained as in Part a. Find the value of AE in kJ/mole. Find the wavelength in nm of
the line emitted when this transition occurs; use Equation 4 to make the calculation.

AE=___ kl/mole;A=___nm

¢c. Three of the strongest lines in the He™ ion spectrum are observed at the following
wavelengths: (1) 121.57 nm; (2) 164.12 nm; (3) 468.90 nm. Find the quantum num-
bers of the initial and final states for the transitions that give rise to these three lines.
Do this by calculating, using Equation 4, the wavelengths of lines that can originate
from transitions involving any two of the four lowest levels. You calculated one such
wavelength in Part b. Make similar calculations with the other possible pairs of levels.
When a calculated wavelength matches an observed one, write down n,; and n,, for
that line. Continue until you have assigned all three of the lines. Make your calcula-
tions on the other side of this page.
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