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“Quantum Computation with Classical Communication”



Our Goals

What does the “map” of  QC 
cryptography look like?

Is there a central primitive in the 
QC setting?



Prior Work
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Our Questions

1. Are there any QC primitives implied by one way 
puzzles?

2. Are one way puzzles well-behaved?



Our Results
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Are One Way Puzzles Useful?

•Can we build other QC primitives from OWPuzz?

•OWPuzz can exist when BQP = QCMA [Kreschmer21]

•EV-OWPuzz broken in QCMA [INNRY22][ABOBS22]
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One Way Puzzle 
Amplification
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Additional Results

Separation between 

pseudorandom 

states with long 

output and short 

output.

Concurrently,

[CM24][BM24]



Additional Results

Cleaner 

construction of  

EFI from OWPuzz 

using techniques of  

[VZ12]



Open Questions



Open Questions



Open Questions


	Slide 1: On Central Primitives for Quantum Cryptography with Classical Communication
	Slide 2: (Classical) Cryptography Topography
	Slide 3: (Classical) Cryptography Topography
	Slide 4: (Classical) Cryptography Topography
	Slide 5: (Classical) Cryptography Topography
	Slide 6: (Classical) Cryptography Topography
	Slide 7: (Classical) Cryptography Topography
	Slide 8: (Classical) Cryptography Topography
	Slide 9: The Center of the World: OWFs
	Slide 10: The Center of the World: OWFs
	Slide 11: The Center of the World: OWFs
	Slide 12: The Center of the World: OWFs
	Slide 13: The Center of the World: OWFs
	Slide 14: The Center of the World: OWFs
	Slide 15: The Center of the World: OWFs
	Slide 16: The Center of the World: OWFs
	Slide 17: The Center of the World: OWFs
	Slide 18: The Center of the World: OWFs
	Slide 19: The Center of the World: OWFs
	Slide 20: The Center of the World: OWFs
	Slide 21: The Center of the World: OWFs
	Slide 22: The Center of the World: OWFs
	Slide 23: The Center of the World: OWFs
	Slide 24: The Center of the World: OWFs
	Slide 25: The Center of the World: OWFs
	Slide 26: What about quantum communication?
	Slide 27: What about quantum communication?
	Slide 28: Quantum Cryptography Topography
	Slide 29: Quantum Cryptography Topography
	Slide 30: Quantum Cryptography Topography
	Slide 31: Quantum Cryptography Topography
	Slide 32: Quantum Cryptography Topography
	Slide 33: Quantum Cryptography Topography
	Slide 34: Our focus: The QCCC (QC) setting
	Slide 35: Our focus: The QCCC (QC) setting
	Slide 36: Our Goals
	Slide 37: Prior Work
	Slide 38: Candidate: One Way Puzzles [KT24]
	Slide 39: Candidate: One Way Puzzles [KT24]
	Slide 40: Candidate: One Way Puzzles [KT24]
	Slide 41: Candidate: One Way Puzzles [KT24]
	Slide 42: Candidate: One Way Puzzles [KT24]
	Slide 43: Candidate: One Way Puzzles [KT24]
	Slide 44: Are one way puzzles a good central primitive?
	Slide 45: Are one way puzzles a good central primitive?
	Slide 46: Are one way puzzles a good central primitive?
	Slide 47: Are one way puzzles a good central primitive?
	Slide 48: Are one way puzzles a good central primitive?
	Slide 49: Are one way puzzles a good central primitive?
	Slide 50: Are one way puzzles a good central primitive?
	Slide 51: Are one way puzzles a good central primitive?
	Slide 52: Are one way puzzles a good central primitive?
	Slide 53: Our Questions
	Slide 54: Our Results
	Slide 55: Are one way puzzles a good central primitive?
	Slide 56: Are one way puzzles a good central primitive?
	Slide 57: Are one way puzzles a good central primitive?
	Slide 58: One Way Puzzles are Minimal [KT24]
	Slide 59: One Way Puzzles are Minimal [KT24]
	Slide 60: One Way Puzzles are Minimal [KT24]
	Slide 61: One Way Puzzles are Minimal [KT24]
	Slide 62: One Way Puzzles are Minimal [KT24]
	Slide 63: One Way Puzzles are Minimal [KT24]
	Slide 64: One Way Puzzles are Minimal [KT24]
	Slide 65: Are One Way Puzzles Useful?
	Slide 66: Are One Way Puzzles Useful?
	Slide 67: Are One Way Puzzles Useful?
	Slide 68: Are One Way Puzzles Useful?
	Slide 69: Are One Way Puzzles Useful?
	Slide 70: Are One Way Puzzles Useful?
	Slide 71: Are One Way Puzzles Useful?
	Slide 72: Are One Way Puzzles Useful?
	Slide 73: Are One Way Puzzles Useful?
	Slide 74: Are One Way Puzzles Useful?
	Slide 75: Are one way puzzles a good central primitive?
	Slide 76: Are one way puzzles a good central primitive?
	Slide 77: Are one way puzzles a good central primitive?
	Slide 78: Are one way puzzles a good central primitive?
	Slide 79: Are one way puzzles a good central primitive?
	Slide 80: Are one way puzzles a good central primitive?
	Slide 81: Are one way puzzles a good central primitive?
	Slide 82: Are one way puzzles a good central primitive?
	Slide 83: Are one way puzzles a good central primitive?
	Slide 84: QC Topography
	Slide 85: QC Topography
	Slide 86: One Way Puzzle Amplification
	Slide 87: Why is this hard?
	Slide 88: Why is this hard?
	Slide 89: Why is this hard?
	Slide 90: Why is this hard?
	Slide 91: Why is this hard?
	Slide 92: Our approach
	Slide 93: Our approach
	Slide 94: Our approach
	Slide 95: Our approach
	Slide 96: Our approach
	Slide 97: Our approach
	Slide 98: Our approach
	Slide 99: Additional Results
	Slide 100: Additional Results
	Slide 101: Additional Results
	Slide 102: Additional Results
	Slide 103: Additional Results
	Slide 104: Additional Results
	Slide 105: Open Questions
	Slide 106: Open Questions
	Slide 107: Open Questions

