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Characterization of finite I States using
④
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⑤
More formally
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ifk2. Errors and Gates Fit. ⑥
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Photon Loss Example f
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Before we discuss how to prepare or correct GKP ⑧
state

,
let's talk about gates first . . .
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⑧ extra
T - gate in 2 ways .

"
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state Preparation and Quantum Error Correction
④

• measure eigenvalues of Sp and Sg using Hausman
oscillator ¥ancilla qubits gas it . controlled

trans mon It ) -!-Rzl-Ott displacement

• Stane QEC using an ancilla GRP oscillator →
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approximate it by " minimum energy decoder "



3
. Decoding ④

First simplify { !
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④
After last round

,
we imagine measuriy ( perfectly ) I

on the data oscillator and deciding whether g is

closer to an even or odd multiple of TF'

.
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,

i. e whether the cumulative shift 4M is close

to an even or odd multiple of zit :

- 41T -21T o 21T 4T Q

RIP Io = intervals
rescaled variables
IT  

= logical shift I
, = intervals

ut .
. stabilizer shift



?
④

what is probability that Ion E Io .
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⑤
Perspective

• integrate GKP code into an architecture

: surface - GKP code - is. I -_ u threshold

• effect of coherent errors
,

new decoding

questions
° is GKP quit a better quit ?

CNOT and quality of state prep .

will

be crucial

a
Lecture  Notes

Les  touches  2019



References :

I
.

° Gottesman ,
kitaeu

,
Pre skill : Encoding a qubit into an

oscillator "

, Phys . Rev . A 64
, 012310 ( 2001 )

. Tertial & Weigand :

"

Encoding a qulit into a cavity
mode in circuit - QED using phase estimation

,

Phys . Rev . A 93
,

012315 C 2016 )
II

• V
. Albert et al

.
: Performance and structure of single -

11

mode bosonic codes
, Phys . Rev

.
A

,
032346 ( 2018 )

• C . Vieillot
,

H . A Sasi ,
4. Wang ,

L
. Pryadho & Tertial :

"
Quantum Error Correction with the Toric - GKP Code

"

,

Phys .
Rev . A 99 , 032344 C 2019 )

o K
. Duivenvoorden

,
B. Tertial

,
D . Weigand :

"

Single . mode displacement
Sensor

"

, Phys .
Rev

.
A

,
012305 C 2017 )

µ
O aU  8

Lecture  Notes

Les  Hunches  2019


