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Motivation & Lagout

o Quantum control beneficial when evolution

described bg master ecluation (P. Sekatski)

« Inthis talk, inteijec:ting Pulses much much

Faster than sgstem—-bath coherence time

cjzcoupling strengths /—\j:bath oPerators
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Bang~Bang control for metro

. Bang»-bang control used for storage IPRl. 87
] and gate clesign PRI 102 68aa
104-,090501]

* In mdcrologg bang»-—bang used to correct for
transversal noise [PRL 104+ 020461 PRAG
52107 |

o Take bang»-bang to its full limit.
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Decou Pl ng Strategy
The main idea in clgnamical decoupling s to

modhcﬂ the effective evolution of the sgstem

where the U’s act onlg on the system




Rank-1 noise
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diy bty e T

(1) Evolve sgstem under H for half the time and
under tog 0l Hi{on: & 1 for the other half

(i) Note that one has to oPtimise over all vectors
in the Peraenclicular Plane
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(1) Noise completelg cancels

(i1p) Unitarg evolution becomes
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7gi\/) Evolution is “slowed down’ ]:)9 aconstant
actor but noiseless (QF! scales as N2)
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Rank-2 noise
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(1) Evolve system under H for half the time and

ot

"

uncier(ar ®R1)H (o, ® 1) for the other half

s "

(1) Noise completelg cancels
|

| (i) Unitary evolution becomes

| (iv) Evolution is “slowed down” bg a constant

! , .
factor but noiseless (QFI scales as N2)

s

’

L (V) On|9 exception is it
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Ranlc-b noise

o If we have full schmidt rank then we cannot

eliminate all the noise with Previous Proceciure

+ The results are the same even it we assume the

environment oPerators to be unbounclecl

s However, the scaling of the QF! in the case
where we cannot eliminate noise, clePencis on

the environment oPerators
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l\/\ulti~qubit case

N c]ubits couplecl to inclel:)enclent environments
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We can Pemcorm clgnamical decoupling to each individual qubi‘c to

eliminate all rank-1 & rank-2 noise
In addition we can Pemcorm fast random swaps (ON) operations)

Random Permutations leave i unchangecl, but eliminate any

asymmetric noise terms, leaving onlg the symmetric part of the noise




- Global ﬂuctuating noise
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A strategy using the N»-c]ubit GHZ state 9ie|cls




| ocal fluctuati ng noise
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‘o Perform fast Permutations = o e norma”g

distributed with width
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+ Now prepare N c]ubits in GHZ state
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| General Noise

, * Classical FiShCF becomes UﬂbOUﬂClCCl ancl Nno

!

general statements about scaling can be made

0 ’ExamPlez Consider  with eclua”g gaPPCCl
| spectrum ot gap

| ,
i o Thenattime we have complete re—

* Phasing and the QF! scales quaclratica”g with N
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Summary

© Dgnamica decoupling Permits us to correct for a large

majority of errors in the Hamiltonian Picture

- Full power of Bang-bang control, by a”owing to moclhcg the

system Hamiltonian in a controlled way

+ Additional techniques (sgmmetrization) carn hell:) boost

Precision begoncl SQL for certain tgl:)es of noise

+ |deas can be implemented in the design of high—-ﬁdelitg
quantum gates (e.g. [P can Pcncectlg eliminate ALL local
noise terms in clesigniﬂg g gate)
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See ArXiv:1512.07476

for all the details
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