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Problem 51.22 (RHK)

In stars the Pickering series is found in the He’
spectrum. It is emitted when the electron in He™jumps
from higher levels to the level with n=4. We have to

show that (a) the wavelengths of the lines in this series

are given by
2
P 1 y 4an
in which n=5,6,7.. wve to calculate the
wavelength of the firsfindufiillis@eries and of the series

limit. (c) We hav the region of the

electromagnetic spectrum in which this series occurs.

Solution:

(a)

In the Bohr’ model the energies of hydrogen like atom
are given by

E, :—hC—ZR, n=123...
n



The Rydberg constant R can be expressed in terms of the

fundamental constants as

200°
R + — — 4R
He o (hfmc)

where Z is the charge of the nucleus and « is the fine

structure constant,
e’ 1
o = = .
drehc 137

For He® atom Z =2 and

R 20°
(h/mc)
Pickering series corregg torafisitions from states

with n=5,6.7.. to the EiaTmm 4. Thus the

wavelengths of radiation which form Pickering series

will be given by
P _c ch _ An®
" v, .}ICRH; hcRyy .+ R(HZ _16)'
42 o 7’
(b)

The wavelength of the first line in the Pickering series
will correspond to transition from the state with n=5 to
n=4. We find



4x 25 100

%~ R(25-16) R’
We next calculate the value of R for
Therefore,
100 12
A = ><2><2.418><210 m = 1008 nm.
9 (1/137)

Wavelength of the series limit will correspond to n — .

We get

‘j’series limit — % - 2 X4 ~ (137)2 X 2418 Xlo_lz m
=36.28_nm.
©

The spectrum of wav Pickering series,
therefore, occurs in the ultraviolet region extending to

visible region.



