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MotivationMotivation

Phosphorus donor forms a nearly ideal Phosphorus donor forms a nearly ideal 
hydrogenic potential in siliconhydrogenic potential in silicon
Reservoirs and gates are straigthforward to Reservoirs and gates are straigthforward to 
engineer with great tunabilityengineer with great tunability
Transport experiments yield direct information Transport experiments yield direct information 
on the spectrum and electric properties of donor on the spectrum and electric properties of donor 
electronselectrons
SingleSingle--donor devices hold great potential for donor devices hold great potential for 
scalable spin qubit registers and spintronicsscalable spin qubit registers and spintronics



50nm



DD++ DD00 and Dand D00 DD-- transitionstransitions

g factor  ~  2 (2.4 +- 0.5)

K.Y. Tan et al., 
arXiv:0905.4358 (2009)

Ec ~  35 meV



DD00 spin splitting in bias spectorcopyspin splitting in bias spectorcopy

g factor  ~  2



Reservoir density of states (DOS)Reservoir density of states (DOS)

50nm



DOS experimentsDOS experiments



Scans in different magnetic fieldsScans in different magnetic fields



Conductance line shiftsConductance line shifts



ConclusionsConclusions

WeWe introducedintroduced a a nanoFETnanoFET devicedevice to to probeprobe
phosphorusphosphorus in in siliconsilicon: : 

ChargingCharging energyenergy
DD++ DD00 and Dand D00 DD-- shiftsshifts in in magneticmagnetic fieldfield
spin spin splittingsplitting of Dof D00 statestate

WeWe showedshowed thatthat anomalousanomalous lineslines in the in the 
stabilitystability diagramsdiagrams areare duedue to to reservoirreservoir
densitydensity of of statesstates
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