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Byzantine agreement is one of main challenges in  Protocol solves Byzanfine agreement in a 3-node A Pauli channel assumes that: g o1s I
Computer Science. It faces the problem of reaching network (1 sender, 2 receivers). »  With probability p,, no error occurs. e
agreement by honest parties in the presence of faulty or - Tolerates up o 1 faulty node (t <n/2), where: . - With probability py , a bit-flip occurs. S T
malicious nodes. Guba et al. [1] proposed an idea of « n = total number of components in the «  With probability py , a bit and phase flip occurs. B e e = — s owem  owie ool oods oo
parameter-dependent version of quantum-acided weak system. . »  With probability p; , a phase-flip occurs. S, T
broadcast byzantine agreement protocol. The protocol - t = maximum number of components with The sum of these probabilities must equal 1: e P B o R
however succeeds only with a certain probability. Byzantine faulfs. o] Z_tone Cate
« Improves on classical bound t < n/3 from Pease et al. O+ Py +Py+P; =1 ol
2. The Problem 2] o - | 3 | | | P
* Relies on repeated distribufion of a specific 4-qubit More specifically the following case will be studied: -
. : . entangled state. o 2 9 vosl 11 I 74 S N S
*The authors quantified the failure probability of the Number of repetitions is denoted by m. o= Py =D, " t a5,
pI’OTOCO| Under IdeC” COHdITIOﬂS. ' 50 100 150 260 . 250 300 350 0.00000 0.00002 Gc;krldggéo‘arizmg Pfogggﬁlew 0.00008 0.00010
They conducted a noise analysis based on hardware, 1 e Prabmbitin Sender Faly, <1000 Cature Pttty v Gate Depolariing Frobabily (Sencer Faly, N-1000, m-300)
with a primary focus on quantum computing rather than ) = 23 (2/0011) — [0101) — |0110) — [1010) — [1001) + 2[1100}). 8. Experiment NE 2 vemecme [ + i
quantum networks. 0s] O
-Ungjetr)s.l’r.?n.mng fhe nlanr)oc’[r of q(Lonn’rLlJm nloo;s(ej OT foHureT The protocol consists of 4 phases: . Circuit proposed in Guba et al. [1] was used to prepare  i..] = |
(F;[C;U::Jh IFL::D;;SOICsrUCIO HIER TOWEE TECer eploymen * Invocation phase - The sender the quantum state. £ o3 3
' sends data bif and check set 1o . For both experiments a Monte Carlo simulation with tTe .
: the rest of the nodes. N=1000 random events was used. [ *2feesa| |
3. Resequh Questlon ° CheCk phqse — The nOdeS (XO)OO)/ XX'I:O’I) 50 16n?lmber1§f0four_qiégSinglztslgtates i(]l)ﬂ 350 o0z 0.00000 0.00005 o.odtz;lauteDem{:ﬁ.ﬁé&lgspﬂ]babmt;dozo 0.00025 0.00030
validate fhe recelvgd ot WITh o Figure 3: Resulfs of the noise free simulation  Figure 4: Resulfs of the simulafion
check set and decide on their W L e with gate errors
- : s tput. R
What is the maximum probability of gate error for oY : o .
P . yOI& . * Cross-caling phase - One T 10. Conclusion and Future Work
the protocol to ensure the failure probability does receiving node (R,) sends his l l a0 _._. . .
not exceed 5%7? output and check set to the Yo §1 QL é Conclusion:
other receiving node (R;). | a3 « Threshold of 0.001% of gate depolarizing probability was
 Cross-check phase - Node R, ( ) ,l Figure 2: Circuit from Figure 6 of [1]. found.
Yo1,Po0

based on all received intormation « Comparison with existing literature [4] suggests two-

4. Quantum Information Background

solves potential conflicts and y1 qubit gates as a main bottleneck
decides on his final output. . '
) Figure 1: Flow of Future Work
Qubits: However, he has no influance on informationin the protocol . o . .
. Basic unit of quantum information. other nodes. . Incorporo’rmg ofher types of .n0|se info the simulation.
- Capable of existing in a superposition of classical states . Our results closely match the expected failure * Varying gate error probabilities.
- tOO"‘Id I : 6. Methodology probabilities for noise-free simulations * Larger simulations.
ntanglement: : :
. : :  In all 3 scenarios, the threshold of 5% was first
Two or more qubits become related in such a way that *Recreate experimental setup and failure probabilities exceeded for aate error brobability of 0.001% References
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