
FFBUILD 
● First, lay out the rough geometry you are after.

Original system Flipped system



Original macro: FFB_original.MAC
● Light  comes in  f rom the le f t  through surface 1 (defaul t  s top),  h i t  mi r rors (surfaces 2,  3 ,  and 4) ,  and then go to  

the image p lane (surface 5) .  The mir rors are assigned as Zernike surface type.  

● Run the or ig inal FFBUILD macro to  lay out  the surfaces wi th  f la t  mi r rors.   Then run the automat ical ly generated 
FFBUILD_OPT.MAC to opt imize the sys tem and rep lace the f la t  sur faces wi th  curved sur faces.

System with curved surfacesSystem with flat surfaces



Flipped system macro: FFB_flipped.MAC
● Add the command LRAYS (Lef t  RAYS) to  the or ig inal  macro as  shown below so that  the ob ject  rays  wi l l  come 

in  f rom the r ight  and propagate to  the le f t .

● Change Z coordinates for  sur faces 2-5 in  the GEOM sect ion as  shown below to  f l ip  the sys tem. 

● As seen in  the sys tem shown below,  ob ject  rays  come f rom r ight  s ide and f ina l ly reach image p lane (surface 
5)  a f ter  be ing re f lected by the f la t  mi r rors 2 ,  3 ,  and 4.

Mirror coordinates before 
flipping



Run FFBUILD_OPT.MAC
• Then run the automatically generated FFBUILD_OPT.MAC to optimize the system.
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