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Uncertainty

● Which implies information. Statistical fluctuation

● Intrinsic and inebility

● It carries through time

● Measures: variance, entropy



  

Motivations

● Sum uncertainty Relation:
PLA, 367, 177

1+1=0



  

Like entropy, the variance is

● Convex, 

● Concave, for

● +ve
● Variance is the 2nd moment whereas entropy 

includes all.  

Preparation uncertainty



  

Mutual and conditional uncertainty

● For

● CU:

● C-Variance:

    
CU does’t imply C-Var



  

Chain rule

● For sum uncertainty: 



  

Strong sub-additivity

● “Conditioning will not increase the entropy.”

●

● Equivalent one:  
Implies: This guarantees the +vity of MU.



  

Physical implications

● Detection of entanglement 

● and steering phenomenon



  

Entanglement detection

PPT criteria

Tomography



  

N parties & d minension



  

Entanglement in Higher dimension

Compare with the extant criteria 



  

● It detects bound entangled states also.
● For

● Bound entangle state  

(0.3288)
PPT criteria.

Theorem-4

Theorem-4 able to detect its entanglement



  

N-qubit state

● For pure two qubits: 
where Experimentally measurable with 

two obsevables.

Concurrence



  

Quantum steering

● In nutshell

steering



  

Detecting steering

● SDP 

● Local uncertainty at Bob’s  (Reid’s criteria)

if

Much easier than SDP



  

Steering contd..

● Werner state:  

Entangled

Steerable



  

Non-Gaussian state

● 2-mode squeeze vacuum `-’ a single photon



  

Contd.

● Where Reid’s

criteria fails, 

it doesn’t.



  

Thanks.
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