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We propose to use intensity correlation microscopy in combination with structured illumination to 
image quantum emitters that exhibit antibunching with a spatial resolution reaching far beyond the 
Rayleigh limit. Combining intensity measurements and intensity autocorrelations up to order 𝑚𝑚 
creates an effective PSF with an FWHM shrunk by the factor √𝑚𝑚 [1,2]; or vice versa an OTF that 

is enlarged by the same 
factor [compare central 
(blue) circles in Fig.1 (a) to 
(c)]. Structured illumination 
microscopy [3], on the other 
hand, introduces a resolu-
tion improvement of factor 2 
by use of the principle of 
moiré fringes that introduce 
additional components in 
Fourier space (green circles 
in Fig.1). Here, we show 
that for linear low-intensity 

excitation and linear optical detection, the simultaneous use of both techniques leads to an in theory 
unlimited resolution power, with the improvement scaling favorably as 𝑚𝑚 + √𝑚𝑚 [4],  which is due 
to higher harmonics in the signal (red and black disks in Fig.1) and an enlarged OTF. This yields 
the technique to be of interest for microscopy including imaging of biological samples. We present 
the underlying theory (both for 2D and 3D structured illumination) as well as simulations (see 
Fig.2) that demonstrate the highly increased spatial superresolution.  
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Fig 1: Fourier space coverage of SIM (a) and SIQCM of second (b) and 
third order (c). Note that the central blue circle that represents the OTF 
of the microscope is enlarged with rising correlation order m. 

Fig 2: Emitter Array to be imaged with a spacing of 0.29 times the Rayleigh limit dR. The images show the 
simulation results for regular microscopy, (second-order) CM, SIM and (second-order) SIQCM.  


