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ABSTRACT

Definition: Mutually Unbiased bases are orthonormal bases that the
inverse of the dimension equals to value which is square of the magnitude
of the inner product.
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Mutually Unbiased bases (MUBS) have been utilized in a few
cryptographic and interchanges applications. There has been much
hypothesis with respect to associations among MUBs and limited
geometries. The greater part of which has concentrated on an association
with projective and relative planes. We try to determine a way for deciding

the maximum number of bases for arbitrary dimensions.
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OBJECTIVES

- For two-dimensional space, three-dimensional space or four-dimensional
space (d=2, d=3, d=4) there 1s no problem to find bases of MUB’s however
from six-dimensional space there is a problem to find all bases of MUB’s,
according to formula (d+1), there should be 7 bases whereas today only 3
of them have been found. With this project we try to find another bases for
SIX- dimension, In addition to that to decide find the value that equal to
maximum number of bases for arbitrary dimensions.

PROJECT DETAILS
Bases of MUB’s for d = 2,

The three bases
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Bases of MUB’s for d =4,
M, = {(1,0,0,0),(0,1,0,0),(0,0,1,0), (0,0,0,1)}

M, = :%(1,1,1,1},%(1,1,-1,—1),%{11-1;1,,1},%{1,—1,1,—1)}
M, = :%(1,—1, 4, 4),%(1,—1,1-, ﬁ},é(m,ﬂ; —;'],%{1?11_;-,1-)}
M = :%(1, i, —i,—1), %(1, —ii,1), %{1, ii,—1), %{u, i 1)}
M, = :%(1, iy, 4), 3 (1, L), 2 (L 1,4) 5 (L _1-)}

Mutually Unbiased Bases (MUBSs) are vital in quantum data hypothesis. While
developments of complete arrangements of d + 1 MUBSs in Copfd are known when d
IS @ prime power, It Is obscure If such total sets exist in non-prime power
measurements. It has been guessed that arrangements of complete MUBS possibly
exist In Copfd if a projective plane of size d additionally exists. We research the
structure of MUBS utilizing two logarithmic devices: connection algebras and
gathering rings. We develop two connection algebras from MUBSs and contrast these
with connection algebras built from projective planes. We demonstrate a few Instances
of complete arrangements of MUBs in Copfd, that when considered as components of
a gathering ring structure a commutative monoid. WWe guess that total arrangements of
MUBSs will dependably shape a monoid if the suitable gathering ring is picked.
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Bases of MUB’s that have been for d = 6,
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MUBs for hybrid photonic qusix encoding: Representation of quantum states with dimension d =6
obtained from the direct product of a three-dimensional subspace O of OAM and the two-

dimensional space m of polarization. The three main boxes correspond to the three MUBs. On the left
side, the intensity and phase distributions of each OAM spatial mode and the corresponding generating
kinoform are shown. On the right side the polarization states are illustrated graphically by showing the
optical electric field orientation in space at a given time.

CONCLUSION

Commonly fair bases are essential natives in guantum data hypothesis.
They have applications in quantum cryptography and the plan of ideal
estimations. It is realized that in measurement d at most d+ 1 commonly
Impartial bases can exist.

113
iy ) = :5;',;-,
g
i L 22,
T".i' = c -
i o IV
t:r”) L Ze2en
O :
I W Y
A =1 ] Eﬁif[-"ﬂr—|]j1+_,r'.i"l
v, ) — e N -,
i W IV
A ] E’Ti_.".l'c
(BN — e N
i N

REFERENCES

- (PDF) Test of mutually unbiased bases for six-dimensional photonic quantum
systems. (n.d.). Retrieved from
https://www.researchgate.net/publication/257073706_Test_of mutually unbiased b
ases_for_six-dimensional _photonic_quantum_systems

- Mutually unbiased bases. (2018, November 4). Retrieved from
http://www.wikizeroo.net/index.php?g=aHROcHMG6LY9lbi53aWitpcGVkaWEub3JnL
3dpa2kvT XVOdWFEsbHIfdW5i1aWFzZWRfYmFzZXM

- https://eprints.qut.edu.au/58444/

- The algebraic structure of Mutually Unbiased Bases - Semantic Scholar. (n.d.).
Retrieved from https://www.semanticscholar.org/paper/The-algebraic-structure-
of-Mutually-Unbiased-Bases-Hall-
Rao/a84b3618939b7ff06cd9200dd205b9%eal7c35b2a



http://www.wikizeroo.net/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvTXV0dWFsbHlfdW5iaWFzZWRfYmFzZXM
https://eprints.qut.edu.au/58444/

