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 Over the last decade there has been significant 

progress in studying electromagnetically induced 

transparency (EIT) phenomena, related to slow, stored 

and stationary light [1]. This research has been strongly 

stimulated by a number of applications, like low-light-

level non-linear optics and quantum information 

processing. The slow and stationary light greatly 

enhance the light–matter interaction and enable 

nonlinear optical processes to achieve significant 

efficiency even at a single-photon level. The storage of 

light using the dynamic EIT scheme transfers quantum 

states between photons and atoms, serving as a photonic 

quantum memory. EIT-related research has made a 

great impact on the nonlinear optics and quantum 

information science. 
 It was recently proposed a new concept of two-

component or spinor slow light (SSL) exhibiting a 

number of distinct features in the EIT phenomena [2]. 

Particularly, theoretical investigations demonstrated that 

the SSL in a double tripod (DT) atom–light coupling 

scheme can lead to the peculiar phenomena, such as 

formation of the quasi-particles exhibiting Dirac spectra 

and oscillations between SSL field components [3]. This 

study is the first experimental demonstration of spinor 

slow light [4] which may result in novel applications for 

quantum information manipulation, precision 

measurement and nonlinear optics. 
 The experimental study makes use of the DT 

transition scheme and was carried out with the laser-

cooled 
87

Rb atoms (Fig. 1). A cigar-shaped cloud of 

cold 
87

Rb atoms with the dimension of 9x2x2 mm
3
 was 

produced by a magneto-optical trap (MOT). Typically, 

the 10
9
 atoms with a temperature of about 300 µK was 

trapped in the MOT. Although the system of cold atoms 

is not a necessary condition for the SSL formation, 

utilizing cold atoms helps to minimize losses such as 

those induced by collisional and transit decoherence 

processes. In this case, the experimental system is as 

simple as the theoretical model. 
 The DT level scheme consists of three atomic 

ground states |0>, |1> and |2> and two excited states |A> 

and |B> (Fig. 1a). One probe field and two coupling 

fields drive the transitions from |0>, |1> and |2> to |A>, 

respectively, to form the first tripod configuration. 

Another probe field and the other two coupling fields 

drive the transitions from the same ground states to |B> 

to form the second tripod configuration (Fig. 1b). This 

DT is a combination of two single-tripod schemes, but 

its physics is more abundant due to the interaction 

between the two components of light coupled with two 

atomic coherences. The DT setup was arranged in the 

co-propagation configuration where all fields propagate 

in the same direction and overlap completely (Fig. 1c). 

 

 
Fig. 1. The light-atom coupling diagrams (a,b) and  

SSL experimental setup (c). 
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