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Exchongetorces
Not really forces , consequence
of sym of states
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Expectation value of the distance

squared btw the particles
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Atoms
He 2p2n Z?⃝
<•⑧ 3- body

.

Nucleus ñ stationery
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Two electrons H
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them are H- wavefunctions but wilt



2-=D instead of 7--1
"Ñohr radius "

is Iof H- atom on
◦

Energies propoihondkoz

E- 4 (En + En , ) En = -Ry
R = Rydberg = 13.6 eV (somdliyhhehet#h
Groan state
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E-- 4 1- 13¥ -13¥ )= -109¥.

The value * measuredE=-7
30% connection from interaction

between the two electrons



H states

Xxn=3 1=2,10 ⑨ A

*n=2 1=1,0 m = 0,11 , m=o ④

G- n =1 1=0 = m=o ①

n2= degeneracy
electrons also have spin degree
of freedom ⇒ ✗ 2
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Contact with Chemistry
A- shell Chemistry
Naive picture only works fern=1I
Ocapercy in Ñ= 1×2=2

n? 22=4*2--8
ME 32--9×2=1g) naivepicture
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interaction between electron

with some n breaks thedegenerateEln )→E(n , e)
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b- 0 typical radius
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n smaller

than in f- I
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SOLIDI
Electrons on outer shells loosely
bound

_ Simplest model is
that there are some electrons

that are free
Treat electrons or free from being
bound in the atom ,and not

Interacting wilt each other
Ee¥

.

4 VK)=o inside
0 <✗< Lx¥-2 0 < y < Ly
6<2-2 ↳

VG)=D outside
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KEn±I*=n¥kEnz#
lfttaÉwosnoborprhÑ
Weoefunction for free pinhole is just
a wave eiÑÉ F is the

momentum

For free porthole § takes any value
Ñ = Ñn takes any value
In the box you have (almost] free

particle states but wilt only some
values of K thatare allover

If electrons were bosons whet
wonld##e energy
of the system ?

E- 1T¥ lowest energy for
one electron in

k=I
Lx

Allelectroaswillmleup



in the lowest state
-

Electron on fermion

⇒ They cannot all hee
up in the lowest energy
state
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