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TODAY’s  TALK

On 
“QUANTUM DIALOGUE”

which belongs to 

CRYPTOGRAPHY



- Alice want to send a meassge to Bob
- Eve’s in the line to eavesdrop
- How to secure the communication?

Alice Bob

Eve



PRIVATE-KEY SYSTEM
(Vernam 1917)

Absolute Secure 

BUT:
“One-time use” à INCONVENIENT



PUBLIC-KEY SYSTEM
(Rivest-Shamir-Adlman [RSA] 1997)

Alice: PA, SA                                                           Bob: PB, SB
PX[SX[m]] = SX[PX[m]] = m

If Alice wants to send M = m + s to Bob
Alice encodes:  PB[m] + SA[s]  and sends to Bob
Bob decodes:  SB[PB[m]] + PA[SA[s] ] = m + s                            

Good: CONVENIENT (Now in use)

BAD: Unproven Security
& Broken by Quantum Computer



QUANTUM CRYPTOGRAPHY

QKD (BB84, E91,B92, …): UNCONDITIONAL 
SECURITY

(even in presence of qu-computers)

BUT:

Question: Can ones communicate without a 
prior QKD (as in emergency situations)? 

Uses: - QUANTUM RESOURCES 
- QUANTUM LAWS 
(Nocloning, Measure à Disturbance,…)

Answer: YES,  by QUANTUM DIALOGUE!



QUANTUM DIALOGUE: 
Way to securely exchange info 

(like to securely talk with each other) 
without a prior QKD   

HOW TO PERFORM 
QUANTUM DIALOGUE? 







QUANTUM DIALOGUE       

1)           A         à B 

2)                                                                                     B
A                              ß B

3) BM[ AB] =                               
à gets Bob’s i,j

Then sends                        à

4)                                                                            Gets m,n 

(m,n) (i,j)

Security to be discussed later!



Another possible way to perform
QUANTUM DIALOGUE

Exploiting NONSELECTIVE MEASUREMENT
(= Measurement without reading the outcome) 

- Classically, 
Measurement without reading outcome = Doing Nothing

- Quantumly, 
Measurement without reading outcome = Making Sense

QUANTUM DIALOGUE



MATHEMATICAL PRELIMINARIES



QD by Nonselective measurement



QD by Nonselective measurement



QD by Nonselective measurement



EVE’s ATTACKS



SECURITY CHECK





CONCLUSION
- Exploiting Quantum Physics 

[Quantum resources, 
quantum unitary operations, 
quantum measurements 
(even nonselective measurements), …] 
allows secure exchange of info without 
a prior QKD, like in a (quantum) dialogue 

- The words “QUANTUM DIALOGUE” 
first appeared  in [NBA, PLA 328, 6 (2004)]

- See also [NBA, J. Kor. Phys. Soc. 47, 562 (2005) 
and  Adv. Nat. Sci.: Nanosci. Nanotech. 9, 025001
(2018) ]

- There have been many publications that extend QD in 
various directions taking into accounts real factors  (2005) 



Thank you 
and hope to see you again ! 

감사합니다 !
또보자


