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—— @4) The photoelectric effect can be an important heating mechanism for o
3 /" the grains of dust found iR interstellar clouds (see Section 12.1). The "
— ejection of an electron leaves the grain with a positive charge, which o
{  affects the rates at which other electrons and ions collide with and 5,
—— stick to the grain to produce the heating. This process is particularly ym
"~ effective for ultraviolet photons (A ~ 1000 A) striking the smaller dust — o
__5(' ’ K !
: grains. If the average energy of the ejected electron is about 5 eV, = At
,estimate the work function of a typical dust grain. . B E
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5.9) To demonstrate the relative strength of the electrical and gravitational

atom, suppose the hydrogen atom were held together solely by the

o force of gravity. Determine the radius of the ground-state orbit (in --

units of A and AU) and the energy of the ground sfate (in eV). %

forces of attraction between the electron and the proton in the Bohr
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5.1:1) A white dwarf is a very dense star, with its ions and electrons packed | \

{ |
| al extremely close together. Each electron may be considered to be lo-
ﬁ cated within a region of size Az = 1.5 x 1071° cm. Use Heisenberg’s m‘
1 uncertainty principle, Eq. (5.18), to estimate the minimum speed of the !
/ - electron. Do you think that the effects of relatlvxty will be 1mporta.nt ' L
!  for these stars? S S E
JXA'P>}: — Ap b - {60 s //0 ¢ ) > .
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- 5.17 / The menjbers of a class of stars known as Ap stars are distinguished by -
i their strong magnetic fields (usually a few thousand gauss).!® The star \;
~ HD215441 has an unusually strong magnetic field of 34,000 G. Find '
( - the frequencies and wavelengths of the three components of the Hy "L‘
4 spectral line produced by the normal Zeeman effect for this magnetic it
. field. . I
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! 45. (I) Verify that the Bohr magneton has the vawe
; ke =927 X 107#J/T (see Eq. 40-12).

. y
46. (II) Suppose that the splitting of energy levels shown in W ! : & A
Fig, 40-4 was produced by a 2.0-T magnetic field. (a) What h - Z e 2. 4 4
—wpm e I8 the separation in energy between adjacent my levels for .
the same /? (b) How many different wavelengths will there / - Z % (
be for 3d to 2p transitions, if m; can change only by + 1 or N K
07 (c) What is the wavelength for each of these transitions? ... ©
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