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Accuracy Threshold Theorem

A quantum computation
can be as long as required
with any desired accuracy

as long as the noise level
IS below a threshold value

P

Kniil et al_; Science, 279, 342, 1998
Kitaev, Russ. Math Survey 7997

Significance: Aharonov & Ben Or, ACM pres

: : ; e Preskill, PRSL, 454, 257, 1998
-imperfections and imprecisions are not ‘
fundamental objections to quantum computation

-it gives criteria for scalability . ;

-its rqugements are a guide for experimentalists

ik 1S @ benchmark to compare different technologies-
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ePauli matrices:

10 01 0 —i
n:(o 1)*"'”":){:(1 o)f"y=yz(o z‘)“"’-:Z:

elensor product X; =1 Q1R--- X ®---® 1L

eBloch sphere: a geometric representation of the state
¥ = cosf|0) + e®sind|1) or . :
p = (1 + sin[0] cos[¢| X + sin[f] sin[o]Y + cos[0]Z) T x|

i
| |
: I
\ | I
\ i
g i #

ofi = 1.05 x 10~ Js, k = 1.38 x 10-2 J/K
1 Tesla= 10* Gauss (Earth Magnetic field=0.5 Gauss) 1L
pp, = 26.75 x 107 /(Ts)

e Freq. of the spectrometer v = 26.75 x 107rad/(Ts) = 11.7T /27 =
500M H =

e Corresponding 3 = A X wi/RT

= 1.05x 1073 Js x 2w x 486 M H=/(1.38 x 10~#J/K x 300K ) =~ 7.8 x 10~°
e Definition of T, (relaxation time): M_(7) = M?[1 — 2e'~7/1)]

rrsa omddefinition of T> (decoherence time): M. (7) = MY[exp(—27/T3)] page 36/159
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ePauli matrices:

10 01 0 —3
1= (1 )iee=x= (2 Dses=v= (2 7);

elensor product X; =1 Q1R --- X ®---® 1L
eBloch sphere: a geometric representation of the state
¥ = cosf|0) + e®sin8|1) or

p= -;-(l + sin[@] cos[®] X I+ sin[f] sin[¢]Y + cos([0]Z)

oi—=1.05x 10" Js £=—1.28 x 102 JJK
1 Tesla= 10* Gauss (Earth Magnetic field=0.5 Gauss) 1)

pp = 26.75 x 107 /(Ts)

e Freq. of the spectrometer v = 26.75 x 107rad/(Ts) = 11.7T /2% =
500M H =z

e Corresponding 3 = A x wi/kRT

= 1.05x 107 Jsx 2nr x 486 M H=/(1.38 x10~2J/K x 300K ) =~ 7.8 x 10~°
e Definition of T; (relaxation time): M_(7) = M?[1 — 2¢~7/1)]
rrsaomddefinition of 7> (decoherence time): M. (7) = MU[exp(—27/T2)]  rageanss
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ePauli matrices:

10 01 0 —i
1'=(01)""”“’=X=(10) =1 = (0 z‘)*

elensorproduct X; =12 1R--- X ®---® 1L

eBloch sphere: a geometric representation of the state
) e cﬂE{-}lO) + &% sin 0|1) or
p = 3(1 + sin[@] cos[¢] X + sin[0] sin[o]Y + cos[0]Z)

oh=1.05x10*Js £E—1.38 x 1002 JJ/K e S
1 Tesla= 10* Gauss (Earth Magnetic field=0.5 Gauss) L)

pp, = 26.75 x 107 /(Ts)

e Freq. of the spectrometer v = 26.75 x 107rad/(Ts) = 11.7T /27 =
500M H =z

e Corresponding 3 = A x wi/kRT

= 1.05x 107 Jsx 2w x 486 M H=z/(1.38 x 10~3J/K x 300K ) =~ 7.8 x 10~°
e Definition of T, (relaxation time): M_(7) = M?[1 — 2e~7/1)]
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ePauli matrices:

10 01 0 —i
llz(o 1),0'1.=X=(1 0).0'!,:}’:(0 i)‘

elensorproduct X; =1 Q1R --- X ®---® 1L
eBloch sphere: a geometric representation of the state
¥ = cos0|0) + e*®sin8|1) or

p = 3(1 + sin[@] cos[¢] X + sin[0] sin[o]Y + cos[0]Z)
I

o —1.05 X 107 Js, £ =1.38 x 1072 J/K
1 Tesla= 10* Gauss (Earth Magnetic field=0.5 Gauss) 1L

p, = 26.75 x 107 /(Ts)

e Freq. of the spectrometer v = 26.75 x 107rad/(Ts) = 11.7T /27 =
500M H =z

e Corresponding 3 = A x wi/kRT

= 1.05x 107*Js x 2w x 486 M H=z/(1.38 x10~*J/K x 300K ) =~ 7.8 x 10~°
e Definition of T; (relaxation time): M_(7) = M?[1 — 2e~7/1)]
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