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Supplementary Note1 
The theoretical resolution and imaging depth of field (DOF) are presented in this section 
for the ASI objective lens with NA 0.4. The calculated parameters are sorted by varying 
the tube lens and magnification to make it easier to follow the resolution and DOF 
behavior (Supplementary Fig. 1). The tube lenses are chosen from the 160–300 mm 
focal length range, which provide magnifications of 13–25×. For tube lenses with focal 
lengths less than 200 mm, the lateral resolution and magnification increase as the focal 
length of the tube lens approaches 200 mm. Following that, the resolution remains 
constant as it is limited by the camera's pixel pitch of 6.5µm. The highest resolution 
achievable with the objective lens is then given by the objective lens’ NA. For instance, 
for a refractive index of 1.56 and a tube lens of f=200 mm or longer, the highest theoretical 
achievable resolution for the ASI lens with an NA of 0.4 is 740nm. The depth of field (DOF) 
of the objective lens decreases as the focal length of the tube lenses is increased. This is 
because the DOF and magnification have an inverse relationship. Thus, increasing the 
magnification decreases the DOF. As a result, the optimal tube lenses for the ASI lenses 
have a focal length of 200 mm to achieve the highest resolution possible.  

  
  



 

 

  

Supplementary Fig.  1. Resolution considerations for multi-immersion objective lens. Lateral 
resolution and effective depth of field for the ASI lens with NA 0.4 are calculated in relation to 
the magnification and focal length of the tube lens. The solid orange and dashed green lines 
represent the lateral resolution and DOF, respectively. The grey area indicates the achievable 
resolution with a camera pixel pith of 6.5µm.  



  

Supplementary Fig.  2. 3D rendering of the cleared tissue optical setup. (A) 3D rendering of the entire 
setup. (B) Laser launch and illumination arm. (C) ASLM arm. (D) Detection arm. (E) Sample stage and 
holder. (F) Chamber. (G) Preview unit. The base plate’s size is 30x60 cm2. 

 



 

  

Supplementary Fig.  3. Mouse brain preparation for imaging. A, A cleared mouse brain is glued to a 
magnet using super glue and a 3D-printed sample holder secures a glass capillary with another magnet 
at its tip. B, An enlarged view of the mouse brain shown in A. C, An illumination objective lens, a detection 
objective lens, and an LED with a 3D-printed holder surround a chamber filled with ECi. D, The cleared 
mouse brain inside the chamber is visible through a preview window facing the preview lens. 



 
 
 
  

Supplementary Fig.  4. Electronics components and their electrical waveforms. (A) The 
microscope is run by a small Linux computer. All components are either directly connected 
to the computer via USB or connected to trigger boards such as a custom board, Arduino, 
and MokuGo. The recorded data is streamed to a solid-state drive (SSD). (B) The 
microscope’s components are started by a user command and a trigger board sends signals 
to the other components such as Laser, Z-stage, sCMOS, and voice coil. 



Supplementary table 1. Comparison between the different tested sCMOS cameras. 

 
 

 


