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Abstract
A notion of coherence vector of a general quantum 
state is introduced on the framework of quantum 
coherence resource theory. This generalized 
coherence vector completely characterizes the 
notions of being incoherent, as well as being 
maximally coherent. Moreover, using this notion 
and the majorization relation, a necessary 
condition for the conversion of general quantum 
states by means of incoherent operations is 
obtained. Finally, a new family of coherence 
monotones based on the coherence vector is 
introduced. 
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Coherent states Incoherent operations[1]

Inchorent basis

Incoherent states

State transformations[4]:

Coherent vector for pure states[2,3]:

ordered components

(set of probability vectors)

Majorization lattice[5]:

Preorder (transitive and reflexive) on 
is a complete lattice (POSET + inf and sup) 

Supremum:

Coherence measures/monotones[1]:
A coherence measure C is a real function such that:
1. Vanishing on incoherent states:
2. Monotonicity under IO:
3. Strong monotonicity:

4. Normalization:
5. Convexity:
If C safisfies 1-3, it is called coherence monotone
Proposition.[2,3] 
Any coherence measure for pure states is of the form

Convex roof measure of coherence[2,3]:

Top monotone of coherence[6]:

set of all pure states that 
can be converted into

Properties:

Definition. 
Coherence vector of  

Properties. 

Proposition. 

Corollaries. 

Definition. 
Coherence vector monotone 

Proposition. 

Proposition. 
The following statements are equivalent

Proposition. 

Relationships among the families of coherence quantifiers

Example: maximally coherent qutrit under depolarizing channel
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