Description of Additional Supplementary Files

Supplementary Movie 1: Animation of the operation of the SCARF system. 

Supplementary Movie 2: SCARF of a single ultrafast pulse transmitting through transparency with a bar pattern at 116.3 Tfps. 

Supplementary Movie 3: SCARF of a single ultrafast pulse transmitting through transparency with an “INRS” logo pattern at 74.9 Tfps. 

Supplementary Movie 4: SCARF of a single ultrafast pulse transmitting through transparency with a maple leaf pattern at 56.8 Tfps. 

Supplementary Movie 5: SCARF of ultrafast absorption dynamics of an elliptical pattern on a ZnSe plate at 6.5 Tfps. 

Supplementary Movie 6: SCARF of ultrafast absorption dynamics of a line pattern on a ZnSe plate at 156.3 Tfps. 

Supplementary Movie 7: SCARF of ultrafast demagnetization of a GdFeCo film at 19.1 Tfps
