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a) the work done to move an electron through a

potential ✓ is E = ev

All this
energy

will transfer to the electron as

kinetic energy EK = 12m12

We want to equate these and see what is the

final potential needed
.

Using the De Broglie relation

p= ha → r = ¥
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want eV= I met
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b) the
energy of x - ray :

E = ¥ = -6-62.10-34.3-1058 = 1.32 . so
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a) Since the pulses have duration At = 3. no
-
"

s
,

we have this duration to measure the
energy

of the laser
.

Given the Heisenberg uncertainty principle DEBT > t
,

the uncertainty on the
energy

will be

DE z
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that in our case is
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3) threshold : 550 hm

All
energy

is transferred to electron - threshold

En = 3.5 eV - 1.6 - to
-
" 9 % = 5.6 . no

- " 9 J

the
energy of the light has to be the + Ethashdd

the
energy corresponding to 550 hm is

E threshold = h = 6¥Y = 3. 6. to
- "

J
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Flight = Eh + Ethneshold = ( 5.6 t 3.6) . 15^92

= 9.2 . no
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The wavelength associated with it is :
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4) De Broglie relation p = 4
i

to find the l associated with a certain
momentum

p ,
we

need to find its

velocity at
room temperature .

T= 293.15 k

The egvipatiti.am theorem for a mono - atomic
ideal gas states that the

avg .

kinetic
energy

of every
atom is

Izmir ' = I test ( in 3-D)

where ks = 1.38 . 10-23 £

so
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5) free particle Schillinger eg . free particle • No

POTENTIAL

-
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sin (kx -
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K case of 4g (× ,t) = e.
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Foz non -
relativistic water waves k= I

K

→ E = tw = I
2Wh

Just the dispersion relation ENERGY - MOMENTUM

of a free particle



See lectures for complete explanation
a) I -

→

1
\

2 Gavrsians

:÷I→

,

b) /
Diffraction pattern1

I

c) If it's observed where the
g. particle passes through ,

it behaves like a classical particle

If it's observed the result on the screen only ,

it behaves like a wave
.



TIPS.be
Broglie relation

: p= ¥

• uncertainty relation : bxbps.kz ,
DEDT z E

etc for all conjugated variables

• E= tw = hu = ¥ and p=tk

• The egvipmtiti.am theorem for a mono - atomic
ideal gas states that the

avg .

kinetic
energy

of every
atom is

Izmir ' = I test ( in 3-D)

• Probability of finding a particle between the

position x and xtdx

if 4h .tt is the wave f± of the particle
+ + dx

P ( x. xtdx ) = I dx ' 144 ' ) 12
x -

↳ probability144712in density

h
/

>
× xtdx
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