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Solut ion
As expla ined in  the user  manual  (10.7.2 Al terna te Conf igurat ions) ,  the PAS command in  the ACON PICKUPS module 
wi l l  p ick  up a l l  types of  asymmet r ies ass igned to  the spec i f ied sur face I t  means that  a l l  the ass igned t i l t  and decenter  
parameters  ( inc lud ing AT and BT)  a t  the same sur face wi l l  be p icked-up between ACONS.

I f  one wants  to  on ly p ickup cer ta in  asymmet r ies at  a  spec i f i c  sur face 
between d i f feren t  ACONs (and leaving the other  asymmet r ies out  o f  the 
Pick-up group) ,  one can achieve th is  by ut i l iz ing dummy sur faces 
at tached to  the rea l  sur face and d is t r ibu te the asymmet r ies over  these 
sur faces ( the rea l  sur face and the dummy sur faces)  so that  the Pickup 
ass igned to  a  cer ta in  sur face wi l l  have effect  on ly on the subgroup of  
asymmet r ies ass igned to  that  sur face .   

For  example,  in  a  mul t i -con f igura t ion opt imizat ion,  for  an e lement  wi th  
both a lpha and beta t i l ts  (AT and BT)  ass igned to  i t ,  i f  we on ly want  to  
p ick-up the AT between d i f feren t  ACONs but  keep BT independent  
between ACONs,  we can add a dummy sur face to  the f ront  sur face of  
the e lement  for  the BT ass ignment  ( ins tead of  ass ign ing both AT and BT 
to  the same rea l  sur face) .   Then when we const ruc t  the ACON pick-up,  
we only apply PAS p ick-up to  the sur face where AT is  def ined and leave 
th is  dummy sur face a lone.  

 We use a s imple Cooke t r ip le t  as an example to  demonst ra te th is  
approach in  the next  few s l ides.   

Commands to be
 used in the Pickup
 module
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Example
We wi l l  s tar t  wi th  a  s imple Cooke t r ip let  wi th  an 1 degree 
AT and an 1 degree BT at  the center  e lement .

For  th is  Cooke t r ip let ,  we have bui l t  i t  wi th  a  dummy surface 
(surface 3)  a t tached to  the center  e lement  that  consis ts o f  
sur face 4 and 5.

As shown in  the next  2  s l ides, the AT is  ass igned to  the 
dummy surface (surface 3)  and BT to  the f ront sur face of  
the lens (surface 4) .

Lens file: COOKETRIPLET_1129.RLE

©2023 Optical Systems Design, LLC.  All rights reserved. 3



Firs t ,  a t  the dummy sur face (surface 3 wi th  th ickness 0) ,  set  an AT of  1  degree us ing the Ti l t /Decenter (TDC) 
Edi tor  in  the Spreadsheet .   Then enter  3  for  the group s ize so that  th is  dummy sur face, the f ront ,  and the back 
sur faces of  the center  e lements are in  the same TDC group.  
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Next ,  ass ign a BT of  one degree to  f ront  sur face of  the center  e lement  (surface 4) .  Set  group s ize 2 so that  the 
f ront  and back sur faces are t i l ted together.    

Th is  d is t r ibut ion of  AT and BT onto d i f ferent  surface groups a l lows us  to  se lect ive ly p ick up the AT at  sur face 3 
wi th  PAS in  the ACON Pickup module,  and leave the BT (assigned to  surface 4)  out  o f  the Pickup and can be 
var ied independent ly.
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ACON Pickup

Makes all radii, thicknesses and airspaces, and 
indices to be picked up from ACON  1 by 
ACON 2.  It means that surfaces  1 through 8  
in ACON 2 to be the same as ACON 1 after 
the optimization.
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Launch the lens to ACON 1 and 2

Makes the object data declared in 
ACON  1 to  be picked up by ACON 2.

Make the asymmetries at surface 3 (ie, AT at the 
dummy surface) of ACON 1 to be picked up by 
ACON 2.
Note that  the BT at  surface 4 is not  included in 
th is Pickup declarat ion.   We wi l l  instead declare 
i t  as an independent opt imizat ion var iable to 
ACON 2 in the PANT f i le  of  the opt imizat ion 
macro (see next  s l ide) so that  i t  can change 
independent ly without af fect ing the BT ACON 1. 

For a more detailed description of the pickup directives, see ACON 
Pickups in the second half of the User Manual 10. 7. 2 , 
Alternate Configurations



ACON optimization
Inform SYNOPSYS to start the 
optimization with ACON 1.  
Otherwise, SYNOPSYS will start 
the optimization with the current 
active ACON (which can be 
different from ACON 1).  It’s a 
good practice to include this line 
at the top of the optimization 
macro.  

This is picked up by ACON 2 
because of the POB declaration in 
the previous Pickup macro

These are picked up by ACON 2 
because of the ZOOM declaration 
in the previous Pickup macro

AT is picked up by ACON 2 
because of the PAS declaration in 
the previous Pickup macro

BT will only change in ACON 2 
because it’s not included in any 
pick-up declaration

Optimization macro:  ACON OPT_1129.mac
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Optimization result, ACON 1
This is the lens after optimization in ACON 1 (COOKETRIPLET_1129_OPT_ACON1.RLE).

● At surface 3, AT is changed to 0.40663275 from 1.

● At surface 4, BT maintains the same at 1 because it ’s not set as an optimization 
variable for ACON 1.
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Optimization result, ACON 2
This is the lens after optimization in ACON 2 (COOKETRIPLET_1129_OPT_ACON2.RLE).

● At surface 3, AT is changed to 0.40663275 from 1, same as ACON 1 because of the PAS 
pick-up.

● At surface 4, BT is changed to 0.57089676 because it ’s set as an optimization variable 
for ACON 2 alone.
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Conclusion
● By distr ibuting the TDC to addit ional dummy surface(s), we are able to specify AT as a 

pickup variable shared between ACON 1 and 2, while BT would be excluded from the 
pick-up and only changes for ACON 2.
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