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Describe Levels lw C.I
.
Model

• Describe Csulsmb Interaction by single C
C = Cst Cdt Ca = const .

• Single particle energy - level spectrum is
indeep of # of e- . UN) = UCN, Ci. •Vi.)t§EnlB)

MCN) - UlN) - UIN -ID ENCPS.B)

§Dependence of U lN),MN) on Va is the same V N
-D LADDERct.



• Eadd IN)=µNtD-ylN)=§ctDpE
pricecharging g. level(el . static) (sometimes free't)
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Coulomb Blockade

• Transport only possible, when level
within bias window

Low bias

regime :
( SET)

Broadening :
- Bias ?
- Thermal ?

Fig 3



High Bias

Fig 4
• can involve transport of excited states
• further bias, Vso exceeds Eadd -D double e-

tunnelling



Level Transitions

totals we probe
4- system thief
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apply Ma pulse

④ thot hay?.am used
to see ,
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Introducing B -field
• Freeman splitting Ez = Sz SMBB ,

CI
, parulis)

• Coulomb - int .
leads to energy difference

(exchange energy) between states 1W
gym
& anti - syn orbital Wfs .

Since Y = forb . Yspin ,

anti sym .
⇒ Sym of orb

is linked to Sym of spin !

• for : g > 0 , 4 lifts energy by L

N -D Nt A f loners - 11 -



DEZ = 21 Ezl = GMBB Va
µ,

I
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One e- spin states in a dot

①
Zeeman

①
orbital level spacing

(Mfc , Question)



Two e- spins in a dot

as : 15=411 > - 111 >HE 1/5=0Sym
""" ""

"""is:*
.

NB: F [ da , da] -1>[012,9/1] transposition
Flit > = -417
Fls> = Is> FIT> = - IT



possible transitions two flipping spin leetra cost)

Itt >
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Singlet triplet crossing

is B reduces DE between GS & TEX

iij B increases Coulomb interactions

(⇒ cheaper two orbitals) (Mfc ?)



Sf Zeeman split exceeds width of
energy levels (set by Ethan) we get
spin polarized transport

-D



Charge sensing

I could say that N acts
as a

,
gate

"

on
.

N Fails if tunnel time> meas time

¥
ICN)



Different
← gate
settings
←Different
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Single shot readout
spin to charge conr . ( destructive)
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ERO
if the bump
is missing -DGS
which is seen

0 by the step in
am the end
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more likely to exchange
with lead if wait long
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