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_ Bloch sphere

1) Density matrix

p^ : try) = 1 and f-- { { I + ñ .FI

ñ : Bloch rector

Tr (F) ≤ 1 with Tr(p4=1 ⇒ p^ = 14×41

Tr (F) = Tr / ¥ ( Itn.FI/1i+n-.FH=1---nK
pure stats are characterized by link =L

At Sino cosy
in Tn = drill ( sine sine)
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• Exayls : • / ↑ ) : north pole
• / ↓ ) : south pole

• equal weight superposition of /↑ ) and It) :

14 ) = ¥ ( H> + eid Id >)

equator of the BS

• equal weight incoherent make : p^= { l↑X↑l + { ldxdl

- general incoherent mixtures ↑ = Pe l↑X↑I + Cpe) ldxdl

= { (1^+1212-1)E)

2) Hamiltonian

H^=EÉ - Ñ .F

Ex : spin
'{ in at field
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Dynamics : it IIe = IF ,p7 Liouville egnatia

{Rh i t Heisenberg picture ihsto = 5,8 ,
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! Eigenstates of ht :
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14 -S = sing It) - e' task Id )

Rotating on the Black sphere :

e
- i #tht mtdna bg angle III" it aloud axis T

Eas lo) = e

-

'Eri .E

Ex : Rabi oscillations ' t along x u any ht in the XY plane


