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Appendix	  1	  

A)	  Reformulation	  of	  B1999	  correction	  2	  

The	  filter	  transmission	  function	  for	  the	  B1999	  correction	  without	  particle	  scattering	  is	  given	  3	  

by	  4	  

fB1999 (! t( )) = ! ap t( )
! t( ) = 1

c1 !! t( )+ c2
.	   	   	   	   	   	   	   (A1)	  5	  

First,	  the	  independent	  variable	  t	  is	  replaced	  by	  the	  length	  l,	  which	  is	  the	  column	  of	  air	  sucked	  6	  

through	  the	  filter.	  Using	  the	  basic	  relations	  ! l( ) = ! ln(" l( )) 	  and	   )()( l
dl
dl δσ = 	  we	  get	  	  7	  
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Integration	   of	   Eq.	   (A2)	   in	   the	   interval	   l=[0,L]	   and	   using	   the	   relation	  9	  
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! dl = "ap(L)""ap(0) leads	  to	  	  10	  
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The	  right	  hand	  side	  may	  be	  rewritten	  as	  	  12	  
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Substituting	   )(
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d l δδ= 	   leads	   to	  14	  
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With	  boundary	  condition	  for	  an	  initially	  unloaded	  filter	  δap(0)=0	  and	  δ(0)=0,	  Eq.	  (A3)	  can	  be	  16	  

written	  as	  	  17	  
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.	  	   	   	   	   	   	   (A4)	  18	  

Further	  reformulation	  to	  separate	  the	  filter	  optical	  depth	  yields:	  19	  
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	   ln c1 + c2e
! (L )( ) = c2!ap (L)+ ln c1 + c2( ) 	   ,	   	   	   	   	   	   (A5)	  20	  

	   c2e
! (L ) = ec2!ap (L )+ln c1+c2( ) ! c1 	   	   ,	   	   	   	   	   	   (A6)
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B)	  Reformulation	  of	  V2005	  correction	  24	  

The	  filter	  transmission	  function	  for	  non-‐scattering	  particles	  is	  given	  by	  25	  

fV 2005(! t( )) := ! ap t( )
! t( ) = c1 + c2h0 ln(! t( )) .	   	   	   	   	  	   	   (B1)	  26	  

The	   independent	   variable	   t	   is	   replaced	  by	   the	   length	   l,	   and	  with	   relations	   )ln(τδ −= 	   and	  27	  

)()( l
dl
dl δσ = .

	  
Eq.	  (B1)	  may	  be	  written	  as	  28	  
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Eq.	  (B2)	  is	  solved	  by	  integration	  over	  the	  interval	  l=[0,L]	  	  30	  
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The	  solution	  of	  the	  integral	  equation	  is	  	  32	  
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2 = !ap (L)! !ap (0) .	  	  	   	   (B4)	  33	  

With	   the	   boundary	   conditions	   for	   an	   initially	   unloaded	   filter	   0)0( =δ
	  
and	   0)0( =apδ ,	  34	  

rearranging	  Eq.	  (B4)	  yields	  	  35	  
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The	  solution	  of	  the	  quadratic	  equation	  is:	  37	  
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