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Experiment 11

'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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a. - Calculate the energies in kJ/mole for the four lowest energy levels of the He™ ion.
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b. One of the most important transitions for the He*)ion involves a jump from the n = 2 to the
n-= 1 level. AE for this transition equals E, — E,,[where these two energies are obtained as in
Part a. Find the value of AE in kJ/mole. Find the vavelength in nm of the line emitted when
this transition occurs; use Equation 4 to make thejcalculation.
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es lmes in the He* ion spectrum are observed at the following wave-
engths: (1) 121.57 nm; (2) 164.12 nm; (3) 468.90 nm. Find the quantum numbers of the ini-
tial and final states for the transitions that give rise to these three lines. Do this by calculating,
Le-f’ (5 0&/\4:1/'? G using Equation 4, the wavelengths of lines that can originate from transitions involving any
LY PVe N two of the four lowest levels. You calculated one such wavelength in Part b. Make similar cal-
culations with the other possible pairs of levels. When a calculated wavelength matches an ob-
)\ od & -ﬁ;mflm/\ served one, write down ny; and n,, for that line. Continue until you have assigned all three of -
the lines.
[

n . QV\J ngol« :
e v H4 32 >3 51 . 1 3
AE= -52431bKT [/ 1 _ | )- | L L -

"R\ My P AT SJ‘IXIGKTIMI h: nz

B e,eaexfo“'“,? a.‘rqumﬁyj ___;'_J :o“m} c,ozzx‘o”
X== 2 p, B (103/
part ” 5379/9 2/
N =i 50mmn (7 - .L) (-5)
‘ “L £o

P\h h?*
Now Ty M T D Ny, 232 1 L 433 Y HEAnm | Y23 is 13 nm

20
h (:3 =) V\go = QJ | % %,) ; /(4 [GL‘VWV\ Harcourt, Inc. 79




