
Transforms: Making your data comparable with others 

Your  te lescope op t i cs  and  camera  a re  un ique .  Your  measurement  o f  a  s ta r ' s  magn i tude  w i l l  be  

d i f fe ren t  f rom another  as t ronomer 's  measurement ,  even  i f  cond i t ions  a re  iden t i ca l ,  because  o f  th is  

un iqueness .  For  the  two  o f  you  to  have  comparab le  da ta  you  bo th  need to  ad jus t ,  t rans fo rm,  your  da ta  

to  a  s tandard  sys tem.  

 

The  AAVSO ex tended - f i l e - fo rmat  tha t  we  use  to  repor t  da ta  takes  the  f i r s t  s tep  by  hav ing  you  repor t  a  

"s tandard ized"  magn i tude :   VMAG =  (V  ins t rumenta l  -  Comp ins t rumenta l )  +  Comp s tandard  .  Th is  

p rocess  takes  you  mos t  o f  the  way  to  a  s tandard  f ramework  and  a l lows  you  to  share  da ta  in  the  L igh t  

Curve  Genera to r.  In  fac t ,  i f  t he  comp s ta r  has  the  same co lo r  as  the  ta rge t  s ta r,  th is  fo rmu la  w i l l  

pe r fec t l y  t rans fo rm your  da ta  to  the  s tandard  sys tem.  Bu t  g iven  our  sma l l  f i e lds  o f  v iew and  the  lack  

o f  cho ice  o f  comps,  you  a re  un l i ke ly  to  have  ta rge t  and  comp w i th  match ing  co lo rs .  The  t rans fo rmat ion  

p rocess  p resen ted  here  takes  you  the  res t  o f  the  way.  

 

We de f ine  the  un iqueness  o f  our  observ ing  p la t fo rms by  p lo t t ing  our  ins t rumenta l  magn i tudes  aga ins t  

re fe rence  s ta rs ,  s ta rs  fo r  wh ich  we know the  magn i tude  as  i f  t hey  were  measured  above  the  

a tmosphere .  Here  B  and  V a re  the  s tandard  magn i tudes ,  b  and  v  a re  the  ins t rumenta l  mags .  
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Transform V with Tv_bv 
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Transform B with Tbv 

From th is  p lo t  we  ex t rac t  the  s lope  o f  the  curve .  Th is  number,  the  t rans fo rm coe f f i c ien t ,  quan t i f ies  how your  

sys tem is  d i f fe ren t  and  we w i l l  app ly  i t  t o  your  observa t ions  to  ge t  to  the  s tandard  f ramework .   

 

Le t ' s  work  th rough an  example  o f  t rans fo rm ing  an  obs  in  B :  

 

   -  va r iab le  no ta t ion :  f i l t e r / s ta r  FS.  Upper  case  f i l t e r  i s  re fe rence  o r  t rans fo rmed,  lower  case  i s  ins t rumenta l .               

  S ta r  s  i s  the  ta rge t ,  c  i s  the  comp.   

   -  By  de f in i t ion  Tbv  =  ( (Bs -Vs) - (Bc-Vc) )  /  ( ( bs -vs ) - (bc -vc ) )    (1 )  

           Trans fo rming  i s  f ind ing  the  Bs  and  Vs  tha t  w i l l  sa t i s f y  equat ion  (1 )  w i th  our  own Tbv.  

  -  Rear range (1 )  to   Bs=   Vs  +  ( Bc-Vc)  +  Tbv  *  ( (bs -vs ) - (bc -vc ) )    (2 )  

  -  S ince  the  equat ion  invo lves  the  V  f i l t e r  we  need a  V  observa t ion  to  be  t rans fo rmed a long  s ide .  Trans fo rming  

i s  a lways  done w i th  "g rouped"  observa t ions  in  th is  fash ion  to  reso lve  the  s imu l taneous  na tu re  o f  the  equat ions  

  -  Le t ' s  use  Tv_bv  to  reso lve  Vs :  

         Tv_bv  =  ( (Vs -vs ) - (Vc-vc ) )  /  ( (Bs -Vs) - (Bc-Vc) )    (3 )  

         Vs  =  vs  +  (Vc-vc )  +  Tv_bv  *  ( (Bs -Vs) - (Bc-Vc) )    (4 )   

  -  Look ing  a t  equa t ions  (2 )  and  (4 )  i t  appears  tha t  you  have  a  lo t  o f  a lgebra  to  do  to  i so la te  the  Bs  and  Vs  te rms 

tha t  you  want  fo r  a  resu l t .  Bu t  there  i s  an  eas ie r  way.  Th is  i s  a  l i near  sys tem wh ich  w i l l  converge  to  the  cor rec t  

resu l t .  S ta r t  w i th  a  guess  fo r  Bs  and  Vs ,  say  Bs=  bs  and  Vs=  vs ,  and  s imp ly  run  th rough the  two equat ions  3  o r  4  

t imes .  You w i l l  f i nd  tha t  Vs  and  Bs  a r r i ve  a t  s tab le  va lues .  These  a re  your  t rans fo rmed magn i tudes  tha t  a long  

w i th  your  ins t rumenta l  observa t ions  sa t i s fy  you  coe f f i c ien t  mode l  o f  the  S tandard  sys tem.  

       

      The  key  po in t  here  i s  tha t  the  i te ra t ion  p rocess  avo ids  a  morass  o f  a lgebra  o r  the  complex i t y  o f  se t t ing  up  

mat r i x  equat ions .  And th is  i s  eas i l y  ex tens ib le  to  3  o r  more  f i l t e rs :  For  each  f i l t e r  you  need a  coe f f i c ien t  tha t  

imp l ies  an  equat ion .  And  keep ing  the  equat ions  s imp le  makes  i t  easy  to  compute  the  f ina l  e r ro r.  You  cou ld  do  

th is  in  Exce l ,  though us ing  the  Trans fo rmApp l ie r  app l i ca t ion  i s  eas ie r !  

 

Here  i s  a  v isua l i za t ion  o f  what  the  t rans fo rm process  d id .  The  a r rows  show how the  i te ra t ion  p rocess  f inds  i t s  

so lu t ion  on  the  l ine  tha t  de f ines  the  s tandard  sys tem fo r  your  un ique  scope.  Note  too  tha t  the  s tandard  l ine  i s  

anchored  by  your  comp s ta r  observa t ion .   

 

The  change looks  la rge ,  bu t  keep  in  m ind  tha t  th is  shows ins t rumenta l  mags .   

      bs=  10 .964 ,   b  s td=  9 .224 ,  Bs=  9 .314     so  the  t rans fo rm change to  your  VMAG  i s  0 .090  in  B  

      vs=   9 .151 ,    v  s td=  7 .820 ,  Vs=  7 .829                                                           and  0 .009  in  V  
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