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ABSTRACT 

Quantum information processing has a wide range of 

uses, including the solution of complex algorithms, 

cryptography, dense coding, quantum computation, 

and quantum teleportation. Quantum entanglement, a 

phenomenon that is crucial to many different 

applications of quantum computation, is an essential 

resource for quantum computation, and the need for 

quantum circuits that generate entangled states is one 

of the ongoing needs for constructing quantum 

computers. In this study, we present a general 

approach to the design of quantum circuits that 

produce entangled states. The approach can be 

applied to the design of various entanglement circuits 

with any number of qubits (n-qubit systems), and it 

makes use of a set of CNOT and Hadamard gates, 

where the number of CNOT gates should always be 

(n-1) and each gate connects the two adjacent qubits. 

In this paper, a three-entangled teleportation scheme 

of a GHZ-like state (named after its inventor 

Greenberger-Horne-Zeilinger) through three 

particles as a quantum channel is presented. The 

probability of successful teleportation depends on the 

degree of entanglement of GHZ-like states. A 5-qubit 

quantum teleportation over a GHZ-like channel has 

also been used. And single-qubit gates are defined, 

which are Pauli gates. These gates are represented by 

arrays I, X, Y, and Z. The results in this paper are 

good and promising theoretical results in the field of 

quantum entanglement and quantum teleportation 

using the Mathematica program. 
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 GHZكيوبت على قناة تشبه -5النقل الكمي والتشابك في حالة 
 عبدالله حمود محمد 2شريف فايق سلطان التكريتي، 1 ،أسيل حمد عبدالله1

 العراق  - صلاح الدين   -قسم الفيزياء  -كلية العلوم  -جامعة تكريت1
 العراق  -كركوك  - قسم الفيزياء  -كلية التربية  -جامعة كركوك 2

 الملخص 

الكمذ، معالجة المعلومات الكمومية لها مجموعة واسععة م  اسسعدامامات اما  ذ كلح  ا الاواميميات المعةمو والديع يا والداميل الك يا والب عا   

س للب عععا  الكمذ، والبائة الك المواتا الكمية الدذ  ول م  است وهذ ظاهاو مهمة للعميم م  الدطبيةات المادل ة للب عععا  الكمومذ، موم اس سسعععاسعععيا

ية الدذ  ءدج مديعااكة هذ وا مو م  اس ديائات الم عدماو لبءاا ائهلو الكمبيو ا الكموميةف  ذ ه ا المماسعة مةمق مةاماة عامة لدمعميد المواتا الكموم

امق مجموعة م  اوااات  كيوات( وي عد- است مديعااكةف يمك   طبي  ه ا الءهج علك  معميد  واتا الديعااح المادل ة اعد عم  م  الكيوادات ام مة   

( و ااط كا اوااة اي  الكيوادي  المدجاومي ف  ذ ه ا البب  ماطط امدةال  1-سعذ موت وها مام   ي  يج  س  يكو  عم  اوااات سعذ موت  اتما   

ةءاو كمية ( م  خلال ثلاث ئ عيمات كGreenberger-Horne-Zeilinger سعميت علك اسعد ماداعها  GHZع  اعم ثلاثذ مديعااح لبالة  يعب  

 GHZ. كيوات عبا قءاو  يعب -5كما  د اسعداماق الءةا الأمذ الكمذ  فGHZيعدمم ا دمال الءةا الأمذ الءائح علك  مئة  يعااح الباست اليعبيهة اععععع  

داتج  ذ ه ا الومقة ف  عدبا الء(I, X, Y, Z)ويدد  بميم اوااات ا ا ية الكيوات، وهذ اوااات ااولذف يدد  م يا ه ا البوااات اواسعععطة الممععع و ات  

 ئيمو ومداتج م اية واعمو  ذ مجال الديااح الكمذ واسمدةال الأمذ الكمذ ااسداماق اامامج ماثمدكاف

 فGHZكيوات،  اتاو كمية، الءةا الأمذ الكمذ، الديااح،  الة -5الكلمات المفتاحية:  

Introduction 

Teleportation is a quantum task and can 

only be achieved by using shared 

entanglement states as a quantum channel  
[1]. The basic idea of the original quantum 

transmission scheme was the teleportation 

of an unknown single-qubit state from Alice 

(the sender) to Bob (the receiver) |ψ> =
 𝛼|0 > +𝛽|1 >. By using 2 bits of classical 

communication using a shared 

entanglement state (Bell state). The most 

unconventional interpretation of quantum 

physics is entanglement [2]. In addition, it 

is a vital component in processing quantum 

information such as incredibly complex 

situations, Bell state, GHZ states, and 

cluster states [3]. As well as, it has been 

used in quantum teleportation, super-dense 

coding, one-way quantum computing, and 

several quantum algorithms. Entangled 

states are therefore a crucial step in proving 

their quantum nature. Quantum 

entanglement is becoming more significant 

in the field of quantum information science. 

Quantum information processing 

techniques including quantum teleportation 

[3,4] and others are said to depend on 

entanglement as a fundament resource. 

With the aid of some classical information, 

quantum teleportation can transmit an 

unknowable quantum state from a sender to 

a receiver at a different location via a 

quantum channel, as first proposed by 

Bennett et al. [1] and experimentally 

demonstrated by Khatri and Wilde [5]. 

Additionally, distributed entangled states 

enable the transmission of an unknown state 

across a great distance. The state of 

entanglement of three qubits can also be 

classified as GHZ-like. These computers 

require some technical considerations to be 

used effectively. It is from these 

considerations that the portals are created. 

The first set of gates is the Hadamard gate 

H, followed by the X, Y, and Z gates (these 

are the usual Pauli matrices), with just these 

gates, unitary transformation must be 

performed. Due to experimental limitations, 

not all qubits are coupled to one another, 

which is another technical detail [6]. 

Quantum Bit Theory 

     A quantum bit (qubit) is the primary 

building component of a quantum 

computer, unlike a bit or binary number in 

a conventional Earth computer, which can 

only have a value of 0 or 1. Qubits may be 

in a randomly stacked combination of the 

following statistics: |ψ> = α|0> + β|1>, 

where (α) and (β) are two random 

complicated numbers that have to adhere to 

the following requirement: |α|2+|β|2=1. The 

effectiveness of quantum computing is due 

to these super-positions [7]. The most 

straightforward two-dimensional quantum 

mechanical system space is known as a 

qubit [8]. There are numerous words 

associated with qubits, which require that a 

single qubit be operated on by a set of four 

https://doi.org/10.25130/tjps.v28i5.1389
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standard operators, known as Pauli factors, 

as specified by the matrices below: 

Ι ≡ 𝜎0≡ [
1 0
0 1

] ; 𝑋 ≡ 𝜎1≡ [
0 1
1 0

] 

Y ≡ 𝜎2 ≡ [
0 −𝑖
𝑖 0

] ;  Z ≡ 𝜎3 ≡ [
1 0
0 −1

] 

    Since These matrices are constructed 

using an arithmetic foundation |0>, |1 > . 

The character is usually escaped, and 

instead for Pauli operators type I, X, Y, or 

Z. The area of the operator vector per qubit 

is given as the basis of the Pauli operator, as 

mentioned above [9]. 

Atomic Gates 
   Qubits can be transformed using 

quantum gates like how classical qubits 

may be transformed using classical gates. 

Based on the principles of quantum physics 

and the quantum system's time 

development, this depends. The unitary 

operator describes this in detail. The 

quantum gate, however, operates on any 

arbitrary multi-qubit state since each 

quantum gate corresponds to a single 

operator U.|𝜑 >  as in |𝜑 > →  |𝜑𝑜𝑢𝑡 > =
𝑈|𝜑𝑖𝑛>. From the output, the input state can 

be created by  |𝜑𝑖𝑛 > = 𝑈† |𝜑0𝑢𝑡 >, the 

quantum gate is always reversible as a result 

[10] . 
Mono-Qubit Gate 

      A single qubit is represented as a vector 

using the notation (
𝛼
𝛽) The single-qubit gate 

is a unary operator U that executes a mono 

transformation, and it is portrayed as a 2*2 

matrix. 
|ψ>𝑖𝑛𝑝                                                                           

|ψ>𝑜𝑢𝑡= 𝑈|𝜓 >𝑖𝑛𝑝                         (a) 

|ψ>0𝑢𝑡                                                                           
|ψ>𝑖𝑛𝑝= 𝑈

−1|ψ>𝑜𝑢𝑡                      (b) 

Figure (1): 𝑎 − Displays the basic design 

of a single-qubit random U gate, 𝑏 − the 

opposite procedure is 𝑈−1 [11]. 

         Any additional one-qubit state, as well 

as the qubit state |𝜑> input, is defined as |𝜑> 

out = U|𝜑> input. However, because 𝑈_1 

must exist for U to exist, the opposite 

procedure is 𝑈_1|𝜑> out = |𝜑> input. The 

first figure single gates are introduced in 

this section and are as follows: 

•  X-Pauli gate or NOT gate: The gate of 

the unary operator X's matrix 

representation is:   

 X = (
0 1
1 0

). For the following input and 

output values, the X gate behaves as 

follows:  

X|0> = |1> ,  X|1> = |0>, X ( α|0> + β|1> ) 

= ( α|1> + β|0> ). 

 

• Z-Pauli gate: The following matrix 

format displays the Z-gate: 

  

Z =  (
0 1
−1 0

)  . A Z-gate/ changes the 

single-qubit state in, 

 

Z|0> = |0>  ,  Z|1> = -|1 >  , Z(α|0> + β|1>) 

= (α|0>-β |1>) . 

 

• Y-Pauli gate: The Y gate, or 𝜎𝑦 as was 

previously indicated, is represented by 

the following matrix: Y=  (
0 −𝑖
𝑖 0

),  the 

transformation of single-qubit states to: 

             Y|0> = |1> , Y|1> = |0>,  Y(α|0> + 

β|1>) = (α|1> - β|0>). 

• The Hadamard gate, also known as the 

H gate and a one-qubit gate, is 

represented as an array: H = 
1

√2
(
1 1
1 −1

)  , There are recognized 

Hadamard transforms. 

• Phase gate: The following matrix also 

serves as a representation for this gate:  

P = (
1 0
0 𝑒𝑖𝜃

), Two values will be used 

since it can have an endless number of 

values, and either 𝜃 =  
𝜋

2
, consequently, get 

the S-gate shown in the figure (1).  

S = P( 
𝜋

2
 ) = (

1 0
0 𝑖

) The following diagram 

represents the S-states: 

 gate's S|0> =|0> ,   S|1> = i|1>, Or if 𝜃 = 
𝜋

4
 

. The matrix's T-gate is obtained as follows: 

T = P( 
𝜋

4
 ) = (

1 0

0
1

√2
(1 + 𝑖)). The P-gate is 

not often inverted, as should be noted [11]. 
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Teleportation via GHZ-like State 

    Present the GHZ-like example |∅𝐺> = 1/2 

(|001> + |010> |100> +|111>) as a 

reference, this example is identical to W-

state (where W-state is one of the cases that 

also performs the teleportation process) and 

hence comparable to GHZ, it falls within 

the category of GHZ rather than W-state. 

But this situation can go as follows. Get two 

cases ready [12,13]. 

|𝜑 >1  = |0>1  + |1 >1  and |𝜑 >23  = 
1

√2
 

(|01> + |10>)23 

They form a complex system as follows : 

|∅𝐺1 >123 = |𝜑 >1⊗|𝜑 >23 

|∅𝐺1 >123  = (|0> + |1>)1  ⊗  
1

√2
 (|01> + 

|10>)23  

  = 
1

2
 (|001> + |010> + |110> + |101>)123  

……. (1) 

    Applying a non-quantum-controlled gate 

is |𝜑𝐺1 >123 , that particle 2 is the target 

qubit and particle 1 is the control qubit. 

|∅𝐺 >123  = 
1

√2
 (|001> + |010> + |100> + 

|111>)123 ……..(2)  

   This GHz-like condition can already be 

created experimentally, and it will be 

practicable to create it. Assuming that the 

transmitter Alice desires teleportation. 

|𝜑 >1 = α|0>1 + β|1 >1    ……      (3) 

As shown in the diagram, let's say two 

receivers are present, named Bob and 

Charlie. As a result, only one of the 

receivers may determine the latter's 

unknown status using the controlling end's 

measurement results; this recipient is 

referred to as the controlling party. Alice 

must pick one of the two to be the actual 

receiver, though. Here, the case will be 

considered in which Alice wants to 

automatically convey the unknown target 

state to someone. In exchange, Charlie is 

the one in control of this operation, as 

indicated in Figure (2) at Position 2. To ease 

the transfer, Alice employs the teleportation 

device [12,13]. The apparatus in this case 

has the following source of a three-particle 

entangled state: 

| ∅𝐺 >234  = 
1

2
 (|001> + 

|010>+|100>+|111>)234……….(4)   

Figure (2):  GHZ-like state to demonstrate 

the teleportation protocol, with Bob 

serving Charlie acting as the control 

terminal and the receiver [13]. 

One particle is retained by Alice during the 

procedure, while particles three and four are 

delivered to Bob and Charlie, respectively. 

It is stated as follows and represents the 

common product state, the target state, and 

the GHZ-like state: 

 |𝜑 >1⊗ |∅𝐺 >234 = (α|0> + 𝛽|1 >)1⊗ 
1

2
 

(|001> + |010> + |100>+|111>)234                                                                                                                                  

= 
1

2
 (α|000> + β|100> + α|011> + 

β|111>)123  ⊗ |1>4  + 
1

2
 (α|001> +β|101> 

+α |010> + β|110>)123 ⊗ |0>4 ……..   (5) 

The mentioned equation has been divided 

into two pieces so that the conversion can 

be presented clearly. 

the first ∶   
1

2
[ (α|000> + β|100> + α|011> + 

β|111>)123 ⊗ |1>4 

                   =  
1

4
 (α|000> + α|110> + β|001> 

+ β|111>)123 + (α|000> _ α|110>        

                      - β|001> + β|111> )123 
+(α|011> + α|101> + β|010> + β|100>)123 
+  

                         (α|011> _α|101>_β|010> + 

β|100>)123] ⊗ |1>4 

              = 
1

2√2
[
1

√2
 (|00 > + |11 >)12 ⊗ 

(α|0> + 𝛽|1 >)3 +
1

√2
 (|00> 

                 _ |11 >)12 ⊗ (α|0 > _ 𝛽|1 >)3 

+
1

√2
 (|01 >  + |10 >)12⊗ 

                 (α|0 > + 𝛽|1 >)3  + 
1

√2
 (|0 1 >

 _ |10 >)12⊗ (α|0> _ 𝛽|1 >)3] ⊗ 

                  |1>4 …………..  (6) 

Section two : 
1

2
 (α|001> +β |101> +α |010> 

+ β|110>)123 ⊗ |0>4 

https://doi.org/10.25130/tjps.v28i5.1389
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                     =
1

4
[  (β|000> +β|110> + 

α|001> +α|111>)123 + (_β|000> 

                      +β|110> + α|001> 

_α|111>)123 + (β|011> +β|101> + α|010> 

                      +α|100> )123  + (_β|011> 

+β|101> + α|010>_α|100>)123] ⊗ |0>4 

                         =
1

2√2
 [

1

√2
|00 > + |11 >

)12⊗(β|0> + 𝛼|1 >)3 +
1

√2
|00> _ |11 >

 )12  ⊗(_β|0 > + 𝛼|1 >)3  + 
1

√2
|01 >

 + |10 >)12⊗ (β|0> + 𝛼|1 >)3+  

                    
1

√2
|01> _ |10 >)12⊗ (_β|0>

 + 𝛼|1 >)3] ⊗ |0>4 ……..(7) 

      With the use of Bell's state analyzers, 

Alice was able to measure the first and 

second particles. Alice then requested that 

Charlie measure particle 4 in the basis 

{|0>.|1>}, and they communicated to Bob 

via the conventional channel, accordingly, 

the findings of their measurements. 

Quantum teleportation does not, however, 

contradict the law of causation [12]. If Alice 

receives the result |∅+ >12, then Charlie's 

measurement result is |1 >4 . Particle 3 

transmitted to Bob collapses as a result.

  

|𝜑 >3 = α|0>3 +β|1>3 ......(8) 

        The likelihood that Alice will 

experience four consequences, and Charlie 

will go through two outcomes is the target 

state |𝜑> to which Alice wants to teleport to 

Bob as shown in equations (6) and (7). For 

Alice and Charlie, the measurement 

findings are broken down into eight 

separate sets. In some groups. Bob must 

carry out a straightforward one-step 

operation to recreate the necessary quantum 

state [12, 13]. 

Calculation and methods 

     The following circuit obtained using the 

Mathematica software is the one that 

generates entangled states similar to GHZ 

for five qubits, which means that the output 

state is an entangled state of four bases of 

equal capacitance. The circuit consists of 

two Hadamard gates, one operating on the 

first qubit and the second qubit, with four 

C-note gates, as in Figure (3).   

 
Figure (3): The circuit of entangled states 

for five qubits. 

Since there are two  HADAMARD gates, 

resulting in an output of four bases, as well 

as four c-not gates. The second qubit is 

subjected to HADAMARD in the first step: 

 𝐻2 · |0 >2 
|0 >2

√2
+
|1 >2

√2
 

     And since they will be in a single matrix 

and each qubit has a line that functions as 

an identity matrix, the first and second 

qubits must be combined. 
 (
|0 >2

√2
+
|1 >2

√2
)⊗ |0 >1 

     As may be seen, the following is the 

Dirac notation for (1,2)  
|00〉

√2
+
|10〉

√2
 . The 

identity matrix and the not gate matrix are 

combined to form the C-not matrix:                         

       

CNOT = (

1 0 0 0
0 1 0 0
0 0 0 1
0 0 1 0

)   

To obtain the identical the preparation was 

to multiply these two mattresses by two 

using the qubit that Alice had sent: 

(

1 0 0 0
0 1 0 0
0 0 0 1
0 0 1 0

)

(

 
 

1

√2

0
1

√2

0)

 
 

. This appears to be 

a bell measurement result, as can be seen: 

 
|00>12

√2
+
|11>12

√2
 . More efforts can be made 

to enhance the number of qubits we have 

and conduct future real-world experiments 

on this protocol to determine whether we 

might include more qubits in GHZ protocol 

in the practical application: 

1

2

3

4

5

0

0

0

0

0

https://doi.org/10.25130/tjps.v28i5.1389
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(
|00 >12

√2
+
|11 >12

√2
)⊗ |0 >3 

     The aforementioned mathematical 

operations and Mathematica will be used to 

create a simulation on a classical computer 

of adding extra qubits to this circuit using 

another tenser product. Where it was 

obtained: 
   
|000 >123

√2
+
|110 >123

√2
 

𝐶{2}[𝑁𝑂𝑇3]. (
|000 >123

√2
+
|110 >123

√2
) 

(
|000 >123

√2
+
|111 >123

√2
)⊗ |0

4
^〉 

𝐶{3}[𝑁𝑂𝑇4]. ( 
|0000 >1234

√2

+
|1110 >1234

√2
) 

(
|0000 >1234

√2
+
|1111 >1234

√2
)⊗ |0

5
^〉 

𝐶{4}[𝑁𝑂𝑇5]. (
|00000 >12345

√2

+
|11110 >12345

√2
) 

|00000 >12345

√2
+
|11111 >12345

√2
 

    By setting all the qubits, this conclusion 

is finally reached (1,2,3,4,5). The following 

table will show each possible outcome if all 

inputs in state | 0> while changing the input 

one qubit at a time [Creating a New State by 

Applying Bell State to a Quantum System.  
 

 

 

 

 

Table (1): computational result for the GHZ-Like Entanglement Circuit of five qubits 

State  Input-output 

0 |00000>         
1

2
 |00000 >  + 

1

2
 |01111 >  + 

1

2
 |10000 >

 + 
1

2
 |11111 > 

1 |00001>          
1

2
 |00001 >  + 

1

2
 |01110 >  + 

1

2
 |10001 >

 + 
1

2
 |11110 > 

2 |00010>          
1

2
 |00011 >  + 

1

2
 |01100 >  + 

1

2
 |10011 >

 + 
1

2
 |11100 > 

3 |00011>          
1

2
 |00010 >  + 

1

2
 |01101 >  + 

1

2
 |10010 >

 + 
1

2
 |11101 > 

4 |00100>          
1

2
 |00111 >  + 

1

2
 |01000 >  + 

1

2
 |10111 >

 + 
1

2
 |11000 > 

5 |00101>          
1

2
 |00110 >  + 

1

2
 |01001 >  + 

1

2
 |10110 >

 + 
1

2
 |11001 > 

6 |00110>          
1

2
 |00100 >  + 

1

2
 |01011 >  + 

1

2
 |10100 >

 + 
1

2
 |11011 > 

7 |00111>          
1

2
 |00101 >  + 

1

2
 |01010 >  + 

1

2
 |10101 >

 + 
1

2
 |11010 > 

8 |01000>          
1

2
 |00000 >  − 

1

2
 |01111 >  + 

1

2
 |10000 >

 − 
1

2
 |11111 > 

https://doi.org/10.25130/tjps.v28i5.1389


  

 

  
Tikrit Journal of Pure Science (2023) 28 (5): 65-73 
Doi: https://doi.org/10.25130/tjps.v28i5.1389  

 

71 

9 |01001>          
1

2
 |00001 >  − 

1

2
 |01110 >  + 

1

2
 |10001 >

 − 
1

2
 |11110 > 

10 |01010>          
1

2
 |00011 >  − 

1

2
 |01100 >  + 

1

2
 |10011 >

 − 
1

2
 |11100 > 

11 |01011>          
1

2
 |00010 >  − 

1

2
 |01101 >  + 

1

2
 |10010 >

 − 
1

2
 |11101 > 

12 |01100>          
1

2
 |00111 >  − 

1

2
 |01000 >  + 

1

2
 |10111 >

 − 
1

2
 |11000 > 

13 |01101>          
1

2
 |00110 >  − 

1

2
 |01001 >  + 

1

2
 |10110 >

 − 
1

2
 |11001 > 

14 |01110>          
1

2
 |00100 >  − 

1

2
 |01011 >  + 

1

2
 |10100 >

 − 
1

2
 |11011 > 

15 |01111>          
1

2
 |00101 >  − 

1

2
 |01010 >  + 

1

2
 |10101 >

 − 
1

2
 |11010 > 

16 |10000>          
1

2
 |00000 >  + 

1

2
 |01111 >  − 

1

2
 |10000 >

 − 
1

2
 |11111 > 

17 |10001>          
1

2
 |00001 >  + 

1

2
 |01110 >  − 

1

2
 |10001 >

 − 
1

2
 |11110 > 

18 |10010>          
1

2
 |00011 >  + 

1

2
 |01100 >  − 

1

2
 |10011 >

 − 
1

2
 |11100 > 

19 |10011>          
1

2
 |00010 >  + 

1

2
 |01101 >  − 

1

2
 |10010 >

 − 
1

2
 |11101 > 

20 |10100>          
1

2
 |00111 >  + 

1

2
 |01000 >  − 

1

2
 |10111 >

 − 
1

2
 |11000 > 

21 |10101>          
1

2
 |00110 >  + 

1

2
 |01001 >  − 

1

2
 |10110 >

 − 
1

2
 |11001 > 

22 |10110>          
1

2
 |00100 >  + 

1

2
 |01011 >  − 

1

2
 |10100 >

 − 
1

2
 |11011 > 

23 |10111>          
1

2
 |00101 >  + 

1

2
 |01010 >  − 

1

2
 |10101 >

 − 
1

2
 |11010 > 

24 |11000>         - 
1

2
 |00000 >  + 

1

2
 |01111 >  + 

1

2
 |10000 >

 − 
1

2
 |11111 > 

25 |11001>         - 
1

2
 |00001 >  + 

1

2
 |01110 >  + 

1

2
 |10001 >

 − 
1

2
 |11110 > 
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26 |11010>         - 
1

2
 |00011 >  + 

1

2
 |01100 >  + 

1

2
 |10011 >

 − 
1

2
 |11100 > 

27 |11011>         - 
1

2
 |00010 >  + 

1

2
 |01101 >  + 

1

2
 |10010 >

 − 
1

2
 |11101 > 

28 |11100>         - 
1

2
 |00111 >  + 

1

2
 |01000 >  + 

1

2
 |10111 >

 − 
1

2
 |11000 > 

29 |11101>        -  
1

2
 |00110 >  + 

1

2
 |01001 >  + 

1

2
 |10110 >

 − 
1

2
 |11001 > 

30 |11110>         - 
1

2
 |00100 >  + 

1

2
 |01011 >  + 

1

2
 |10100 >

 − 
1

2
 |11011 > 

31 |11111>        -  
1

2
 |00101 >  + 

1

2
 |01010 >  + 

1

2
 |10101 >

 − 
1

2
 |11010 > 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (4): the entanglement state for four-basic states of five qubits after applying Bell state 

measurement. 

Figure 4 shows the entanglement state 

having four-basis states composed of five 

qubits during quantum teleportation after 

applying Bell state measurement.  

Conclusion 

         In this manuscript, the Mathematica 

program was used to find results and tables 

to transfer the 5-qubit state, which is a direct 

method for the teleportation of the 

entanglement states of the three bodies 

through a class similar to GHZ, which is a 

feature that users can only teleport the states 

of 2 qubits at a time in the best case of the 

previous protocols. In the second figure, 

because Alice and Bob could not retrieve 

the transmitted quantum states without 

Charlie’s help, a third party was added as a 

controller. In the protocol of this 

manuscript, a programmable circuit 

consisting of 5 qubits is also proposed. 
When the input states of the first and second 

qubits are set to |0>, the amplitude of the 

output states has a positive value only 

because the Hadamard gate only operates 

on the first and second qubits. As for the 

case in which the input states of the first and 

second qubits are set both or only one of 

1

2

3

4

5

0

0

0

0

0
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them two of the four-basis amplitudes of the 

output states will have a negative value.  

    The results obtained represent the 

teleportation state of an entangled state of 

five qubits and four bases as a quantum 

channel. BSMs have 32 possible outcomes, 

where the input changes in one qubit each 

time. The technique for creating entangled 

systems that will be useful in any 

application involving quantum computation 

can be applied in the future for bigger 

numbers of qubits. Instead of being 

employed for quantum teleportation, the 

proposed circuits' entangled states can be 

used for dense coding, quantum encrypting, 

and cryptography. 
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