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use either thicknesses of layers am and ad or the thickness of the cell and the filling fraction as in fig. 5. From 

fig. 5, a, we know, how the absorption peak behaves depending on the structure of the HMM unit cell and the 
spacer thickness, that is, on the geometry of the hypercrystal unit cell. The number of points in fig. 5 is limited 
with the condition �

d
� 7. The maximum absorption 0.73 is achieved in this case. For the fixed filling fraction, 

the absorption increases, if the thickness of the unit cell increases. It is an obvious consequence of the growth 
or the amount of metal. However, the dependence on the filling fraction or the thickness of the spacer is more 
complex owing to the dispersive properties of the hypercrystal. We observe that although the amount of metal 
decreases, the absorption raises. According to fig. 5, b, the wavelength at the absorption peak has a clear red shift 
upon increasing the HMM unit cell at  f  = 0.5, but floats for  f  = 0.3. The dependence on the air spacer thickness 
is near linear showing a red shift of the absorption maximum. Figure 5, c, demonstrates the absorption peak 
characteristics in one graph. Lower values of filling fraction result in greater absorption owing to the stronger 
localisation of the electromagnetic field in the metal.

In fig. 5, d, one can see the absorption – wavelength diagram for a glass spacer. We notice the increase 
of the maximum absorption and the wavelength at the maximum compared to the air spacer for  f  = 0.5. How-
ever, the maximum absorption may decrease instead for  f  = 0.3. In the case of a = 7 nm, the dependence 
departures from the linear one for the glass spacer covering a wide range of absorption values and keeping 
the wavelengths at peaks in a narrow band. Such a behaviour might me related to the resonant response of the 
hypercrystal, when the deviations cease to be incremental.

Fig. 4. Absorption spectrum of the HMM composition (AB)70 (a)  
and absorption spectrum of the hypercrystal composition ((AB)10C)7 (b).  

Dielectric (A) and metal (B) have the same thicknesses 4.5 nm,  
while the dielectric spacer is 10 nm thick

Fig. 3. Real part of the wave impedance (a) and absorption spectrum (b)  
of the hypercrystal ((AB)10C)40, the hypercrystal achieved  

for the 10 nm thick air spacer and the 9 nm thick HMM unit cell


