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On the Quantum State Representation of Binary Data
from the Perspective of Photon Splitting

WANG Yi-feng

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: According to relevant basic concepts, the origin of the speed of light is presented from the

point of dimensional analysis and thought experiment. The impossibility of faster-than-light is pointed

out. The connotation of the concepts such as light quantum, quantum state, etc. is discussed in depth.

On the basis of the view of photon splitting, the physical essence of quantum state representation of

binary data is analyzed and the concept of controllable photon splitting is proposed. Controllable photon

splitting is the precondition for realizing quantum state representation of binary data. The problems

which the existing theoretical basis of quantum communication may face are discussed.

Key words: photon splitting; quantum state; binary data; quantum computation; quantum communi-

cation
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1 J = 1 N · m = 1 kg · (m/s)2 (1)

�O�N %�		� (�&) �kg %7	 (M) 	

	��m/s %��		��
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1 m/s =

√
1 J
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√
E

M
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u =

√
E

U

M
U

= c = 2.998 × 108 m/s (3)
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E = c2M (4)
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8���Y-33��47		A

<Z��4�	A<	 1/c2 [=�! �B�4
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h = 6.626× 10−34 J · s (5)
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ε = hν (6)
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q = 1.6 × 10−19 C = 1.6 × 10−19 A · s (10)

�O�C %XP	� (QM) �A %XN	� (Y

O) ����PA	ZR�[�	�SCXNY

N� pA (10−12 A) 	M [10] �! ���� 1 pA

	XN�DQd O	�4�%

N =
10−12

1.6 × 10−19
≈ 6.25 × 106 (11)

U23VDQd\*�� 6.25×106 ��4cK

1�X�C0	�LH2����SC	 1 pA
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SPIE Digital Library��QOSR�$$��?
1U�)) F��'% a photon ��'B�4�

C0 (Single Photon Detector, SPD) �

@�-�_�	4
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��EF

O	�eZS�6Optical or photonic computing

uses photons produced by lasers or diodes for compu-

tation [11] :���� (4) 
��EFO	�eZ
S�6Optical communication, also known as optical

telecommunication, is communication at a distance

using light to carry information [12] :�;'���

(light) �EFO	���[�6Like all types of li-

ght, visible light is emitted and absorbed in tiny
′packets′ called photons ... [13] :��UBEF
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