
Relevant equations you may or may not need: 
 

Lorentz transformations   
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Length contraction L=L0/γ ; time dilation τ=γτ0,  

Doppler effect: 
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Relativistic energy and momentum: 
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Photoelectric effect: 
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Wave-particle duality 
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Uncertainty principle
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General Schrödinger equation: 
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Time-independent 1D Schrödinger equation:  
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1-D infinite square well 0<x<L: ( ) 
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Simple harmonic oscillator ( )
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General solutions for the equation 02
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General solution for the equation 02
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Boundary conditions: a wave function is (a) always continuous; (b) smooth (derivative is continuous) unless U(x)=∞. 

Hydrogen-like ion energy levels: 
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Angular momentum values: 
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Spin values: 
sz

mS
)s(sS

h

h

=
+= 122

; for electron, proton, neutron: 2
1=s   

( ) ων hll
h








 +++=− 2

1
1

2

2

I
E vibrot ;  

Nuclear binding energy $% = &' ∙ !) + * ∙ !� −+,-./ 
Nuclear nomenclature 01,  

Some useful constants 
c=3·108 m/s 

h=2πh=6.63·10-34 J·s 
h=4.14·10-15eV·s 
hc=1240 eV·nm 
hc=197 eV·nm 
me=0.51 MeV/c2 
mp= 938.3 MeV/c2 

mn= 939.6 MeV/c2 

u=931.5 MeV/c2 
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Handy trig identities 
��2 = cos � + 6 sin � 

���2 = cos � − 6 sin � 

cos � = ���2 + ���2�/2 

sin � = ���2 − ���2�/26 
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