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Single Photon Source

It cannot be denied that the production of single photons is a crucial part 

of quantum mechanics.  The ability of creating single photons or antibunched 

photons i.e. photons that are separated in space and time, is very important for 

applications such as quantum computing and quantum communications, which 

can provide us with a completely secure communication system.  In spite of a 

good amount of foundation that has been set for such applications, having an 

ideal single photon source is yet to be realized.

There are many constraints on having an ideal photon source. In principle, 

an ideal single photon source would be able to produce single photons efficiently, 

reliably, and controlled for an extended period of time. As of today, there are no 

single photon sources that meet these requirements. 

Single photon sources today have many problems. Some include being 

unreliable, bleachable, uncontrollable, inefficient, cost-effective, and very 

complex, just to name a few.  There are several types of single photons sources, 

however, each source has its advantages and disadvantages. For example, 



colloidal quantum dots are quite reliable at producing single photons when 

excited by a laser, but older colloidal quantum dots solutions tend to clump up, 

and after extended laser excitation, colloidal quantum dots bleach. Bleaching is 

generally very common with colloidal quantum dots and organic dyes where the 

molecules will stop emitting photons after being exposed to light for a prolonged 

period of time.  On the other hand, nanodiamonds hosted in a photonic bandgap 

material, cholesteric liquid crystals, helps reduce the spontaneous emission and 

control polarization to a certain degree. They do not bleach or clump up, however 

they are inefficient, unreliable, and they are very tedious to work with.

Other methods have been used, such as attenuating a classic source to a 

single photon level, but that has proven unsuccessful because it will never 

transmit single photons, but only multiple photons at a time. 

Using quantum cryptography, quantum communications is completely 

secure because it’s not possible to detect single photons without disturbing the 

communication, thus leaving a trace; as a result, the communications stops. 

Therefore, it is essential for single photon sources to be used in such 

applications.    

Quantum computers also require single photon sources. Using such a 

device, you can exploit Shor’s algorithm, basically speaking, which allows you to 

factor huge numbers fast enough, therefore destroying internet security.

A lot of the foundation for quantum computing has been established, and 

applications that require quantum computing are increasing very fast, the 



demand for single photon sources is also growing rapidly. This is a very powerful 

technology that can potential be very dangerous if it fell in the wrong hands. Any 

information that is traded through on the internet is no longer safe. 


