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Error detection-superposition state
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J\~ EREERER] (Noise Model )

(—) ~ VIR A
PR M ATIOARY SR (BRE) - HERY IBM e P& Ba A /D HATAY
o (B HEA ERAEAE T B N B R B IR E N - tEELl i R R YR
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B NHUSEST R o
1. Quantum gate errors
A E T RHREISERAYEER - BRI T - BT FEZ A AR qubit
FIRRE - (H B PR L H W A AR R BRI 48 (A SR e ~ PR E AR E )
BRETHHEEFRE TATHIRREE iR (R B THITRET - IR g e s
BhEETRNEEZRD 2 o HEE RIS E -
2. Readout errors
AT BT BTSRRIV M] (readout ) FEEE - SHIE T TARRERE >
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3. Reset errors

P ETEETETTEE (reset) BIFAVHEER - (3T HEIEAT - RofE
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4. Depolarizing error ( (L5 )

— e b B AR AR B SR IE B ERAVIEAYRTE] » Depolarizing
error & &[> K =FE R - I H R SEERE EAER | SETNE 17T
Bt MR —fE (R - N EEEARE TS - AESE SR T S e R AT %
BESCER » IR B T HEDENS - E R EEES S > BiRHiEE
EAEAR [EREE R N AYRRE MBS SEAE T

(=)~ MEEERAVEET I

Ky T e AP AR BB AR A S S L RO, BfMakat TR AR RS 0 X
A—ME qubit > Jef] H FEEEGREE RGN - M ERHEONE - fEEAREN
T LERRIEZEL 50% AT 0) K 50% AT |1) - 280 EFREERS - H gate
BN SESE TN AR B B0 - Fo"$t ¥ Hgate 5[ A Depolarizing error
(EREXRETT Heate 15> H—EMA qubit [REEHFEHIES) - 1RSSR Bl
SRS SRVt - AT DU BRI 8 ISR BE e -

P PR AR R4S 5L 0 B 1 43 A1 5 EE 50.006%E5 49.994% » [fij Depolarizing error
PR SRR By 0.5 B » FEHBEAE SR 0 B2 1 AIl93 1 5 EE 50.21%E5 49.79% » Hitb AT %1 -
J_E R S i B A RS

(M) ~ FIt5fEEER " error detection BEES | (FEERIES LAVIT R

HAFI275 IBM B J7 4R &R 5l 8 R A5 R o PR I B B A L A A A »
Fr— MR R DL =g F S E p_reset ~ p_meas J p_gate {ERIZERIEEE 73]
¥IE]> Reseterrors ~ Readouterrors £ Quantum gate errors » £ Z#{H (AR EIES R
SEERIIER > TS IR R depolarizing error o BT EE 0] LA RIGWHEL 7T > 47
Glyee=taa e vCISE N A

WTESLE A IBM SESERI Qiskit f220E » DR BIE B T EISHIT%E
FRPT RN E R AR - (F R THEILLRVEE - KB LS IR Bl E BG4S SR 2 ]
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EERAEAEGER - BN - EEREURTE A FRE S S - S MY TR E
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BeES o ARG A R RRE SR B B 8 T RS KAV U - SPAEATER
R 2 SEIVE > MR A L2 BB EE P B AR R P R

h ~ BoesER
— - [TCENESEER (Bit-flip error) -
(—)~ WHEER O

Stimulated error-superposition state (10000times)

Histogram for register"c"
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Error correction (10000times)
Histogram for register"c"
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Error correction-superposition state
Histogram for register"c"
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U0 : e (BANGE) SHRRETER 2 EEET (FREE)
ERIVEBESPIA H BUEFABIEERET - POGHESRESET  HER
TN ERERLTR 95% » ARV H RIS T - e Hinnss

HE % - MR ESEREER - HERRER Y TR 80% -

.~ FA{z&NEEERR (Phase-flip error )

Phase flip error
Historgram for register'"c
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1000
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® phase flip-1 @ phase flip-2 phase flip-3
[+ 7 - A RN SRR R e  ERGER (Wt E R

BRI Z G LB (Phase-flip) $A3%  (RIZERRS ST EAH S 01T
i H [ > "R Phase-flip error #{ERHALL Bit-flip error AP ETTRZE
femE R IHsEa RS - AR9Z IBM JrmEi#UR 2 BRESE MARAE R - E1E
q[2] Ml Z Fefsfesiansy - AR MEE R ERIE (10) TR - BIENE
HETEIGTERE - BIEGEREELL 10) BEREERE - &5 4% 2800
oAt = FEREHY R EL P & IR -
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=~ Qiskit HEREHR

(— )~ Pauli $EERfFEAS

1. Phase-flip error
Qiskit 5 fEEHER HEE TEKEE
SR80 | p _reset=0.17694 ; p meas=0.1701 ; p_gatel =0.0186
4727 5000 Measurement Result
E:j\i = 3000 4 . 3000 4
5 2032 2138 g
%% 1500 4 =
&iat
o = o 00 01 10 11
B+ /\ : Pauli EznfERUfEEE Phase- | [E] 1L : Phase-flip error E& & T
flip error ZEH&ER (WHFTEHE) ESERGR (M EERE)
2. Bit-flip error (#J46 55 0)
Qiskit FE#EEETE: HEE FHEEEE
28 | p_reset=0.01 ; p_meas=0.01 ; p_gatel =0.01
8655 Measurement Result
E:j\i‘ E 6000 ) 6000 4
8 4000 g 20004
g
éﬁ§+ h 568 572 =
. 8 & k) ] o 00 01 10 11
B 1 : Pauli $E:RFEAUMEEE Bit- - : Bit-flip error EE &= T-&
flip error R LR (HHFEEHE) SRR (e D)
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3. Bit-flip error (fiz H i)

Qiskit fHAEEHIE HEETEREE
S8 | p reset=0.02472 ; p_meas = 0.22384 ; p_gatel =0.01
= Messurement Resut
B || §
g || - I I -
| J[H BN O . e
B — -+ : Pauli $EsRfERIREEE Bit- | B -+ = : Bit-flip error (iZ H[#)
fliperror (F H ) #HELER (| EEE FEERGER (Va8
FEEE) #1)

( —) ~ Depolarizing error f&7

1. Phase-flip error

Qiskit FHEEEIE HEE T EREE
28 | depolarizing_error=0.05
5055 o Measurement Resul
57 | |5 o
#ig | .
& — VU : depolarizing error fEAUfE | [E]-+J1. © Phase-flip error ELE & T
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