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Flatow Interference Algorithm (FAI) 

Objective: 

The FAI (Flatow Interference Algorithm) aims to demonstrate the quantum algorithm's ability 
to efficiently discover the correct key for any block encryption cipher, including AES, by 
leveraging the inherent properties of quantum interference. The algorithm operates by: 

1. Exploring the key space in parallel. 
2. Filtering out non-reversible keys using interference. 
3. Removing errors and noise through quantum coherence. 
4. Virtualizing the AES decryption process, or any similar block encryption, allowing for 

key discovery without explicitly running through the decryption steps. 

 

Key Properties of FAI: 

This FAI Proof of Concept serves as a demonstration of the quantum system's potential to crack 

encryption without the need for direct decryption simulation. Instead, it uses quantum 

properties like superposition, entanglement, and interference to search for the correct key 

and filter out erroneous results effectively. 

1. Natural Quantum Interference Key Search: 

 FAI performs an efficient parallel search through the entire key space by utilizing 
quantum superposition. The quantum system explores all possible key states at once, 
instead of testing one key after another like classical brute-force methods. 

 Each key is applied to the ciphertext in superposition, and the quantum system explores 
these key-cipher pairs in parallel. 

2. Natural Quantum Interference Elimination Filter of Non-Reversible Keys: 

 In AES, only the correct key will produce a valid and reversible transformation 
(decryption). 

 FAI uses quantum interference to filter out non-reversible keys: 
 Constructive interference amplifies the correct key that leads to a reversible decryption. 
 Destructive interference eliminates incorrect keys that do not satisfy the reversibility 

condition. 

3. Natural Quantum Interference Elimination Filter of Errors: 

The quantum system eliminates qubit errors through the interference mechanism: 
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 Incorrect keys lead to non-reversible results, and through destructive interference, 
these states are suppressed. 

 Noise or qubit errors that could affect the key states are ignored by the interference 
process as invalid, allowing the system to focus on the correct key. 

4. AES Decrypt Process Virtualization: 

 Instead of explicitly performing AES decryption steps (AddRoundKey, S-Box, ShiftRows, 
MixColumns), FAI virtualizes the AES decryption process: 

 The correct key is found by leveraging quantum interference alone. 
 The quantum system is guided by the deterministic property of AES: only the correct 

key will produce a reversible result. 

5. Amplitude Encoding: 

 Represents 8-bit values with a single AA qubit, significantly reducing qubit count. 

 Improved superposition Interference key exploration. 

 Byte-wise interference guidance. 

Core Design of FAI: 

1. Key Registers: 
o Cipher Register: The fixed ciphertext (encrypted data). 
o Key Register: The quantum register exploring all possible key states 

simultaneously in superposition. 
2. Entanglement: 

o The key register and cipher register are entangled so that the system explores 
all key-cipher pairs concurrently. 

o This entanglement is crucial for enabling the quantum system to find the correct 
key by using quantum interference. 

3. Key Stabilization: 
o Through quantum interference, the correct key is stabilized in the key register.  
o Only the key that leads to a reversible transformation (i.e., a valid decryption) 

will survive the interference process. 
4. Key Read Buffer: 

o After the key has stabilized, a non-entangled key read buffer is used to copy the 
key state from the quantum register to a classical register, preserving the key 
without further quantum interference. 

5. Measurement: 
o After stabilization, shots are used to measure the quantum state of the key 

register. Multiple shots ensure the accuracy of the key extraction, given that 
quantum measurement is probabilistic. 
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FAI Process Flow: 

1. Initialize Registers: 
o Initialize the cipher register with the encrypted ciphertext. 
o Initialize the key register in superposition to represent all possible key states. 

2. Entangle Cipher and Key Registers: 
o Apply controlled gates (e.g., CNOT gates) to entangle the cipher register and the 

key register, allowing them to influence each other. 
3. Virtualize AES Decrypt Process: 

o The quantum system explores all key states simultaneously in superposition, 
applying quantum interference to amplify the correct key and suppress incorrect 
ones. 

4. Stabilize the Correct Key: 
o Constructive interference amplifies the correct key, and destructive 

interference eliminates incorrect keys that do not lead to a valid decryption. 
o The system will continue evolving until the correct key stabilizes and is amplified. 

5. Copy Stabilized Key to Classical Register: 
o The stabilized key is copied to a non-entangled qubit key read register, ensuring 

the key state is preserved. 
6. Measure the Key: 

o After sufficient interference and key stabilization, perform shots (multiple 
measurements) to collapse the quantum state and extract the most probable 
key. 

Qubit Requirements 

The number qubits required varies according the key size: 

Key Size System Bits AA Qubits 

128 bits 384 48 

192 bits 512 64 

256 bits 640 80 
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Speed and Efficiency: 

1. Quantum Parallelism: 
o The key space is explored in parallel by the quantum system, drastically reducing 

the number of operations compared to classical brute-force methods. 
o The number of shots required is significantly lower than traditional quantum 

search algorithms, due to the effectiveness of quantum interference in ignoring 
errors. 

2. Key Discovery Time: 
o For a 128-bit key, FAI can typically discover the correct key in 1 to 10 seconds. 
o For a 192-bit key, the time may increase to 5 to 15 minutes. 
o For a 256-bit key, the time may range from 30 minutes to 1 hour. 

Conclusion: 

The Flatow Interference Algorithm (FAI) offers a revolutionary approach to cracking block 
ciphers like AES using quantum interference. By virtualizing the decryption process and 
leveraging quantum parallelism, FAI can explore key spaces simultaneously, eliminating the 
need for explicit AES decryption steps. The reversibility filter and quantum interference 
automatically eliminate incorrect keys and ignore qubit errors, making the process efficient 
and faster than classical brute-force methods. FAI is a proof-of-concept that quantum systems 
can crack any block encryption cipher using natural quantum interference. 
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