Entanglement

If we have two quantum systems, there are two possibilities for the total
quantum state:

1. can be written as a product of the two individual systems:

1abtotc:af,a', = 1!)11!)2

2. cannot be written as a product:

labtotaf,l i lpl 1.92

We've seen several examples before in this course:

Atom that just emitted a photon: Photon emitted in all

= - = directions; atom must recoil
—_ _k . . ’ . .
Yrotal [ Ak Patom (k)Ppnoton (=K) in opposite direction.

S. cat:

lptoml = lpaf,tom (exCite'd)lpcyanide vial ("uanOken") lpc:af,t("‘r;‘live") +
lpaf,tom (decayEd)lpcyanide vial ("bFOken") lpc:af,t ("dead")

Double slit with quantum
which-path detector:

l:{}tomu', = l:{}photon ("upper Slitn)wdetector 1 ("yeS") l:{}l:iete(:tor 2 ("nou) +

l:bph()to;*l("lm"-}e‘r Slitn)wdetector 1 ("non) l:{}l:iete(:tor 2 ("yesu)
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