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ABSTRACT

We find that an incorrect analysis on P -parity operator has been reported by Li et al.
in this journal leading to four different forms. Out of four forms only one form is correct
and rest three are incorrect. Moreover, three incorrect forms are due to ignoring the
relation between P -parity and C -symmetry.
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INTRODUCTION

In a recent paper by Li et al. [1] reported that the known (2x2) matrix model
operator [2]
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In the opinion of present author, P, , P,and P, are in-correct. Secondly Li et al. [1] have

considered an unphysical case s = 0ignoring the basic physics behind PT -symmetry.
Further, we notice that T -time reversal operator in eq. (6) has been incorrectly
presented [1]. Below in brief we present our analysis that leads to above remarks.

Present analysis on broken spectra s=0

The above Hamiltonian operator under the constraint s=0 becomes

reiG O

has complex eigenvalues
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g, =rcos@é+irsing (7

Hence PT -symmetry is a broken and does not carry any interesting facts. However,
h isstill PT -symmetry in nature. In this case parity of the system becomes

P 0 1 ®
10
However, Li et al. [ 1] suggested an incorrect form
{O b}
Pocorrect = b=01 9)
J

On the other hand above relation for parity can be interpreted as correct provided b =1.

Present analysis on unbroken spectra
The importance of above model PT -symmetry operator is that the spectra of this
model are unbroken [2-4]
E, =rcosfétssina (10)
provided  rsin@d=ssina (11)

It is commonly known that parity operator must have eigenvalues +1 [2]. Under this
condition, we analyse parity operators reflected earlier [1]. It is seen that P,andP,

have the following eigenvalues
Ap, =1 (12)
and A, =1 (13)
Hence P;and P, can not be termed as parity operator. In fact, it is simply positive
identity matrix or negative identity matrix. Now we are left with P,and P, . In order to
accept the correct one, we use the relation between C -symmetry and Parity as [3] as
C=>|EXEP (14)
where |Ei> is the eigenstates of H having unbroken spectra [2-4]. Further, C is

the
symmetry operator, that commutes with H i.e.

[H,Cc]=0 (15
In matrix form, it can be represented as
{i tana seca }
C= . (16)
seca —ltana
It is seen that the eigenvalues of C are
Ao =%1 (17)
Using the wave functions [3,4] we find that
P P 0 1 18
correct — "1 _|:l 0j| ( )

Hence, we have discarded P, as the parity operator .

Meaning of PT -symmetry and T

An operator H issaid to be PT -symmetry if satisfies the relation [2-4]
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[H,PT]=0&T*(P'HP)T =H (19)
or [H,PT]=0< P(THT H)P*=H  (20)
Here T -time reversal operator is an anti-unitary operator even though T2 =1. It can
be expressed as
T =UK (21)
where K? =1and U is a unitary operator. Let us focus on the nature of K from the
standard literature [5]
T7(i)T =KU ()UK (22)
=K (i)u UK (23)
= ()K* (24)
=i (25)
Hence the correct relation between X and T is (incorrect form is presented in
Eq(6)[1])
TH(X)T =x (26)

CONCLUSION

In conclusion, we find that out of 4-different forms of parity only P, is correct

as it is physically and mathematically correct. Secondly discussion on Por T is
meaningless if the spectra of an operator is broken. Lastly we focussed some basic
features on T , which were not reflected earlier [1].
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