ABSTRACT  METHODS TO CLEAN A SURFACE, A DEVI CE MANUFACTURI NG METHOD, A
CLEANI NG ASSEMBLY, CLEANI NG APPARATUS, AND LI THOGRAPHI C APPARATUS An
enbodi ment of the invention provides a nmethod to clean a surface. The net hod
includes at |least partly liberating contam nants fromthe surface with a
contam nant |iberating device, andAﬁg,;Ph}irdTng t he contam nants that have
been at least partly liberated with a ~contam nant renoval device, the

cont am nant renoval device generatl ng at | east one optical trap to trap t he
contam nants that have been at | east partlﬁ | i berated. Enbodi nents of the

i nvent i orVHTHORSHAD SLBEANASURFAGE APEVICE MANMIBACT URINGMETHORa o
surface of an optiggl, ]@Aﬁfﬁ@tAS@EﬁBﬁ?@'@QE%?@&@A?P%’EATU%%' ng appar at us,

and a |ithographic apparatus
AND LITHOGRAPHIC APPARATUS

An embodiment of the invention provides a method to clean a surface. The method
includes at least partly liberating contaminants from the surface with a contaminant liberating
device, and capturing the contaminants that have been at least partly liberated with a
contaminant removal device, the contaminant removal device generating at least one optical
trap to trap the contaminants that have been at least partly liberated. Embodiments of the
invention also provide a device manufacturing method, a method to clean a surface of an

optical element, a cleaning assembly and cleaning apparatus, and a lithographic apparatus.
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