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Symmetries in Classical and
Quantum Physics

D

" Symmetries in Classical Physics
- Conservation of Energy

- Conservation of Momentum
- Conservation of Angular Momentum.
= Symmetries in quantum mechanics.
= Example of symmetry in particle physics
- Isospin in strong interactions
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Lagrange Equations in Classical Mechanics
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Conservation Laws in Classical Mechanics:
Energy and Momentum Conservation
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Conservation Laws in Classical Mechanics
Angular Momentum Conservation
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Symmetries in Quantum Mechanics:
Rotations
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States and Operators under Rotation
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Addition of Angular Momenta I

®

The eJer‘ oy ook 1 alko true
hd cay = <[CGHIY
<Gy

H 31%/0, +ime
{rouidotismn

4 LEH]=e = G 1> cusebvesd

ADDITioN OF ANGULAIR- MoMENT
AVDITIoN =/

A Hao
Suopee We Wov hove o 87549\.4
obg‘:oks cocln with ake&dw A0 Wtk A

:\P oncA -S'L (OthM«zj Ei()i:.:‘:}
1

Cowslozw ’g"f cho-.\M\'pngg. Sy Hew ./(

twW e "EQ‘(m{ous Cor W wiW S=7/

The Possible SPin Sleton evva

S TR 1 D

W‘AA(,\/\ oA Coultse ode v&wdﬁ o pevolest

presect Mre saten O Ny

Auo\\,u_ ey 1o e N
L G184

l J{ Ju M ML?

o, 141449
LD | We wead 4o 4
Ill—l l> ‘:e‘row\ -\k\duk Stodey
iz 7,1/‘ Lo -&Lk\]ﬂ,_] M7
12‘2\_‘%‘1 o2 QW\(xj \—XM’>
lJ1J1_ W, my %&%’L{_%‘L ﬂ“ﬁlJa/L

Ao AU WA
\A/‘va BCCO\\AM— %Y W\oxw.) colen :S)M
bove. (owseto| G kovwtuin Wi bt

he Cawre +L& Holwl/aow(av\ Com mmnt

with 3-"‘/ Je }
gy whot v [T MO tukeous o4 G

zun=<%@=nﬁ "
Se > == W @0 e
Sad = Sel¥t> =

WLoJ« ode éq" ?

Costas Foudas; Imperial College




Addition of Anhgular Momenta 11
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Addition of Angular Momenta III
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Isotopic Spin in Strong Interactions I
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Isotopic Spin I1
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Isotopic Spin III
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Isotopic Spin IV: Experimental
Evidence
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Figure 10. Simplified isobar diagram for the A = 14 nuclei. The presumed I = 1 isobaric
analogue levels are shown in grey. Following the usual practice, the diaprams for individual
isobars are shifted vertically to eliminate the n-p mass difference and the Coulomb energy.

Taken from C. Quigg’s paper: hep-ex/0204104
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