e Subsystems of Mmaw Systerns

Cliven & quowtum stote of tne composite system AR deribed by
FAB - how com we pbtain the reduced density opexsdors Ars G ?
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EX (Maximadly wiked stocte)
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8.0 Mutures and Swbsystems

Consider Hhe joint state of A bipurtite system AB
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Tren e pardial frace over B gives e reduced density operadtorof subsystom A.
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Say A, B aue In Stpavate labs.
Bolo measyves in basis |y anc get k | probability 4 -
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Subsystem A is tnen in state 145

Bob dpesnt communicate his iesubt

Alice's perspective: Bob prepates a mixture o8 [V VD W/Pmb. P Pm
Alice's clensity matvix: gy = Z p; |V XV |
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Alice's perspective : mixture of stoates |, . e w/ Pr= <¢k\¢k>
But this mixtvire has tre saumne density operator os e preious one.
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37 Partial tvace | \evisited

Given a density wiadvix oF wo auiotS infhe stoundloudd basis ?)002 o>, 116>, 111> f)
how coun we easily Find the reduced density madvices 2
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Figure 8.1: Visualising the two partial traces of a matrix written in the tensor product basis.

Ref. (Fadiod race) The partialtrace over B s the unique mop G ™ b St.
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wheve X is any oservable acting on X and! 1 acts on B
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Now Alice measures some chsewable X on her system,

We carthink of tiis as (X e I) activg on 4he entire syskem
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NTS wnigueness.
Suppose 3 aubttiowy map T st t[XT()] = trl(X®T) fhe ] — (0
X density modvices Pag
Y obseruables X acting on A
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