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_____ . _NeJ/)aJ.L Now MMJ@,_&JL _dm%émi
L, Mr
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obtlained before
4

Lel ws look at the Lhree ',pa/'fc'c[e case discussed n

- the  book
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= %s Uzt
o i R, U, 4 (2) ~u.3) |
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Uy (1) 2,,02) Upp (3) ~ Uyy (1) U 1y (3) Uy (2)
17 14 21 11 Y 2

- A/;'AT (2) u,,;(/)' &/ﬁ (3) + y{,?"{z)'r:/“'f;u '(/;#‘(/)'
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This is e_z!.g_gféz the result _given in  the Lextbool.

e x; = K, then the anti- Symmelric wave funclion

N .
 does nol “exist.

P No more lhan one _ELCCt[ﬁLMKLL_Wik'M_Lﬁf,

5[ guan tum numbers ( Jﬁcﬁ:dc‘i)jjﬁ&_..ﬁ;gm_fgmim____
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Jmmd_iéa‘ti%c__/\/_éﬂmr_ﬁn an :}/;/m;.'fe well.
N restriction of FRuuli exclusion principle.

£;— = N f, jrauad_..rfafﬂ

First excited state

[ *O_O—O—O— c —0—0—0— Ground state

N bosons

(a)

0 First excited state

1 boson

%O_O_—Q—O— c —Q—Qﬁ Ground state

N — 1 bosons

= (b)

) A verage enerqy  per yﬁmﬁc__
L

h —

o - =& )
N

. A‘r.r .’.L__ £x ,’;Luﬁ..._..‘ifai e

B - N=1  bosons in aacauﬂaf slale

/ boson  n z‘/ze/ﬁ):r_f E,r;'z‘:’d State

o 7ﬂL_ea£§%_9Lfﬁﬂ_ﬁdiedJ/xrfem o5
B N1+ 4 -

for :/ermiom o t/m__&n;ﬁuab_ﬂ_ﬁm:;}giﬁ_z;gggerﬁﬁye

o N == ZLAMZ I even _za_l.[_aa_ _z.'aé-‘.-’}m_ .

[ P—— .
£y = £ 2+ 2028+ 22 ()] = 26 4 7
LE, 2. n"E ] P
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7 7 7
A
S, =L u, = L(N)- f(o)
7V ”=/ 4 J 4

d;./‘é ference melthod.

Nmf_to_jﬁnd Jf (n) "]/ (h=1)  — pnt

Answer . /f (n)=_nprd)2atl) -

'__ S jf(ﬂ:!) = (n-)nrn (2r-t)

fln) = fln=t) = p [2nis3ntl -2n° +3n-11

= gnt

- 7
. ; . /

: | = 2 HHr) (2n'8e)

: : I )3
. As N /ayc Che sum ~ "3 (Z
- - -~ _(#/ g _I";J

i £a = Zé': _g—z). o ,TE-_. é;

- ¢ ) /

= é ~ _’l..‘ £

- A, /2 d

Please nafe. the ¢ //emacLé;éucaa_iﬁz_ég.[m_and
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=
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— /&rmr. cnRergy £ Fod —
. fﬁ_._zr‘zp( N;!_ —;«Mixv
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* Figure 10-7 The lowest en-

ergy, or ground, state for N

- fermions has at most two parti-
cles in each single-particle

leyel, one with spin up and one
with spin down. All the levels

up ton = N/2 are filled.

— Now we _go Inlo the three dimensional bar ( cubic)

) Zh

—

= A . < 2 - = , J* 2 <
: T T e e e D A

In the (n,,n, n) .__f/bmze_,._#zcze_g-:c .

o ~ F 3 lattice points — inleger 77, . 72, 2
i wilh ntr nt+ ”J‘ =R

* Figure 10-8 The energy
states in a three-dimensionat o

well are labeled by a set of

= - three integers. These integers

can be depicted as sitting on

the intersection points of a

three-dimensional cubic lattice. TOREAR MEBR (I RES4AHE
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é E E

© Figure 10-9  Because nega-
tive n-values for a three-dimen-
sional well do not represent
different states from those al-
ready labeled by the corre-
sponding positive values, only
positive values need be count-
ed. This condition restricts us
to one quadrant (one-eighth) of
the full lattice. In other words,
to find the points that corre-
spond to the energy states and
thus allow us to count the
number of states with energy
up to E, we restrict ourselves to
points that lie within the octant
that contains all positive coor-
dinates of a sphere whose ra-
dius is proportional to E.
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* Figure 104 pay A M.
Dirac was one of the pioneers
of quantum mechanics. He de-
veloped the quantum theory of
radiation and did ground-
breaking work in the creation
of relativistic quantum me-
chanics. He predicted the exjs-
tence of anti-matter. The French
physicist Leon Brillouin, him-
self an important contributor, is
in the background.

* Figure 10-3 The Italian-born
American physicist Enrico
Fermi (1901-1954) was both a
brilliant theorist and an equally
brilliant experimental physi-
Cist. Among his many accom-
plishments was his leadership

in the construction of the first
nuclear reactor. He is shown
here on a hike with Niels Bohr
in 1931,
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* Figure 10-2  Wolfgang Pauli
was born in Vienna in 1900 and
died in Zurich in [958. He was
one of the most brilliant theo-

retical physicists of this century

?atyendranath
Bose
(1894-1974, Indian)

Bose was born and educated in
Calcutta, India. In a paper written
in 1924 he derived the Planck for-
mula for blackbody radiation by
treating the photons as what we
would now call bosons. This paper
drew the attention of Einstein and
secured an invitation for Bose to
visit Europe, where he met Ein-
stein, de Broglie, Born, and others.
Einstein extended Bose’s ideas, and
the rules that govern bosons are
now called Bose—Einstéin statis-
tics. YWe will see some of the dra-
matic consequences of these ideas
in Chapter |3.
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Hans Bethe

(Born 1906, German-American)

After postdoctoral work with
Rutherford in Cambridge and
Fermi in Rome, Bethe taught in
Germany for a few years before
coming to the United States in
1935. Among many contributions
to atomic and nuclear physics, he
is best known for finding the two
nuclear cycles by which most stars
get their energy. For this discovery,
he won the 1967 Nobel Prize in
physics.
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