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DA

hν

D*A

magnetic
interactions

Singlet 
Reservoir

Triplet
Reservoir

Open Quantum System
Radical-Ion-Pair

H
 SD  +  A  TD  +  A

TDA

Population 
loss (rate kS)

Decoherence
  (rate kS/2)

Population 
loss (rate kT)

Decoherence
  (rate kT/2)

d
dt

= i[H , ]   kS + kT

2
QS +QS 2QS QS( )  

(1 pcoh ) kSQS QS + kTQT QT( )

  kSTr{QS }+ kT Tr{QT }
Tr{ }

pcohQS QS + pcohQT QT +QS QT +QT QS( )

MASTER EQUATION FOR FUNDAMENTAL QUANTUM DYNAMICS
OF SPIN-SELECTIVE RADICAL-PAIR REACTIONS
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Low intensity illumination, roughly 50 photons per pixelHigh intensity illumination

At high intensity 
everybody sees 25 pixels

Person A sees 
this pattern

Person B sees 
this pattern

Person C sees 
this pattern
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Inverted 
Microscope
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