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The Swept Field Confocal (SFC) Microscope:
  

-Supravideo rate, high frequency slit scanner. (From 30 fps to 2000 fps)
-Variable pinhole, linear array field scanner
-EM-CCD camera-based detector
-Linear scanning at high frequency minimizes phototoxicity 
-Variable pinhole sizes match various objective lenses.
-Linear pinhole array (1-D) and separate excitation/emission light paths 
 minimize emission crosstalk.
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Stills from time-lapse recording of tublin GFP embryos at metaphase, early anaphase, and
late anaphse imaged using a multiphoton optical workstation (Panel A) or SFC (Panel B). 
Multiphoton images were acquired every 5 seconds and SFC images were acquired every 
second. Images courtesy of Koen Verbrugghe, White Lab, UW-Madison.

 
confocal images were acquired every second.  Both 

Koen Verbrugghe, White Lab, UW-Madison 
Combining high resolution pinhole imaging
with slit imaging, the SFC's 32 pinhole array
remains stationary. Galvonometric and piezo
controlled mirrors sweep the image of the
pinholes across the sample. The emission
photons are de-scanned and focused through
a complementary set of pinholes onto a CCD
camera. The ability for the scientist to match
the optical recording with the temporal biological
fluorescence response has great promise for cell
and developmental biology studies where live
dynamic events must be captured quickly in
high resolution.

Galvo, piezos stationary Sweeping galvo only  

Images of each step of movement of the SFC: 
Galvo sweep is in one direction, piezo
movement in the other.  Illumination can be
halted (stationary pinholes) or produce 32
simultaneous linescans.

Cortical Granule Exocytosis Occurs During Meiosis I

Swept-field confocal microscope images of histone-GFP expressing embryos labelled
with the plasma membrane marker FM2-10. Images are taken every 200 milliseconds
and show the rapid exocytosis of vesicles as the cell enters anaphtase. The exocytic 
events appear to initiate in the  in the vicinity ofthe meiotic spindle (out of phase) and 
sweep across the cortex toward the futureposterior pole. Image courtesy of Joshua 
Bembenek, White lab, UW-Madison.
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