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Outline	
  

•  FiJng	
  
•  Generated	
  sin(x)	
  amplitudes	
  reconstruc@on	
  

•  Generated	
  sin(x),	
  cos(x)	
  and	
  cos(2x)	
  
reconstruc@on.	
  

•  Binning	
  
•  Conclusions/discussions	
  	
  



Simple	
  sin(x)	
  
 / ndf 2!  29.51 / 32

p0        0.0±     1 
p1        0.0014± 0.1012 
p2        0.0014121± -0.0007268 
p3        0.0014128± -0.0008797 
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 / ndf 2!  29.51 / 32
p0        0.0±     1 
p1        0.0014± 0.1012 
p2        0.0014121± -0.0007268 
p3        0.0014128± -0.0008797 
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0.25  / ndf 2!  22.62 / 34
p0        0.0007053± -3.339e-05 
p1        0.0009961± 0.1005 

 / ndf 2!  22.62 / 34
p0        0.0007053± -3.339e-05 
p1        0.0009961± 0.1005 
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0.25  / ndf 2!  49.25 / 33
p0        0.0006698± -0.09039 
p1        0.0009457± 0.09867 
p2        0.0009478± 0.0004177 

 / ndf 2!  49.25 / 33
p0        0.0006698± -0.09039 
p1        0.0009457± 0.09867 
p2        0.0009478± 0.0004177 

Offset	
  (which	
  could	
  come	
  like	
  from	
  luminosity	
  normaliza@on)	
  	
  
doesn’t	
  affect	
  asymmetries.	
  



0.1sin(x)+0.3cos(x)-­‐0.3cos(2x)	
  
 / ndf 2!  38.75 / 32

p0        0.0032± 0.9996 
p1        0.0047± 0.1046 
p2        0.0041± 0.2947 
p3        0.0043± -0.2965 
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 / ndf 2!  38.75 / 32
p0        0.0032± 0.9996 
p1        0.0047± 0.1046 
p2        0.0041± 0.2947 
p3        0.0043± -0.2965 
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0.25  / ndf 2!  64.84 / 33
p0        0.00223± -9.943e-05 
p1        0.002966± 0.09107 
p2        0.003181± -0.01001 

 / ndf 2!  64.84 / 33
p0        0.00223± -9.943e-05 
p1        0.002966± 0.09107 
p2        0.003181± -0.01001 
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0.25  / ndf 2!  37.56 / 32
p0        0.00223± -0.0001058 
p1        0.004013± 0.1038 
p2        0.05401± 0.2542 
p3        0.06113± -0.3098 

 / ndf 2!  37.56 / 32
p0        0.00223± -0.0001058 
p1        0.004013± 0.1038 
p2        0.05401± 0.2542 
p3        0.06113± -0.3098 
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0.25  / ndf 2!  37.57 / 33
p0        0.004013± 0.1038 
p1        0.05401± 0.2542 
p2        0.06113± -0.3098 

 / ndf 2!  37.57 / 33
p0        0.004013± 0.1038 
p1        0.05401± 0.2542 
p2        0.06113± -0.3098 

 / ndf 2!  36.79 / 32
p0        0.0100± 0.9973 
p1        0.01480± 0.09862 
p2        0.013± 0.295 
p3        0.0137± -0.2944 
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 / ndf 2!  36.79 / 32
p0        0.0100± 0.9973 
p1        0.01480± 0.09862 
p2        0.013± 0.295 
p3        0.0137± -0.2944 
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0.25  / ndf 2!  36.18 / 33
p0        0.007051± -0.0003583 
p1        0.009393± 0.08255 
p2        0.01006± -0.01628 

 / ndf 2!  36.18 / 33
p0        0.007051± -0.0003583 
p1        0.009393± 0.08255 
p2        0.01006± -0.01628 
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0.25  / ndf 2!  33.92 / 32
p0        0.007051± -0.0002619 
p1        0.01425± 0.08896 
p2        0.2118± 0.374 
p3        0.2116± -0.2114 

 / ndf 2!  33.92 / 32
p0        0.007051± -0.0002619 
p1        0.01425± 0.08896 
p2        0.2118± 0.374 
p3        0.2116± -0.2114 
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0.25  / ndf 2!  33.92 / 33
p0        0.01425± 0.08896 
p1        0.2118± 0.374 
p2        0.2116± -0.2114 

 / ndf 2!  33.92 / 33
p0        0.01425± 0.08896 
p1        0.2118± 0.374 
p2        0.2116± -0.2114 

Reduc@on	
  of	
  sta@s@cs	
  effects	
  extracted	
  
moments	
  	
  	
  

f = p0 + p1 sin(x) + p2 sin(2x)

f = p0 +
p1 sin(x)

1 + p2 cos(x) + p3 sin(2x)
f =

p0 sin(x)
1 + p1 cos(x) + p2 sin(2x)



PT	
  dependence	
  for	
  given	
  z	
  bin	
  
 / ndf 2!  8.249 / 8

p0        0.0030± 0.9999 
p1        0.00423± -0.04762 
p2        0.0042363± -0.0009988 
p3        0.004240± 0.005055 
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 / ndf 2!  8.249 / 8
p0        0.0030± 0.9999 
p1        0.00423± -0.04762 
p2        0.0042363± -0.0009988 
p3        0.004240± 0.005055 
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0.25  / ndf 2!  13.18 / 10
p0        0.002115± 0.0003629 
p1        0.002992± 0.04732 

 / ndf 2!  13.18 / 10
p0        0.002115± 0.0003629 
p1        0.002992± 0.04732 
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0.25  / ndf 2!   10.4 / 9
p0        0.002115± 0.0003613 
p1        0.002992± 0.04732 
p2        0.002992± -0.004987 

 / ndf 2!   10.4 / 9
p0        0.002115± 0.0003613 
p1        0.002992± 0.04732 
p2        0.002992± -0.004987 
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0.25  / ndf 2!  10.23 / 9
p0        0.004325± 0.04773 
p1        0.1208± 0.2074 
p2        0.1321± -0.04141 

 / ndf 2!  10.23 / 9
p0        0.004325± 0.04773 
p1        0.1208± 0.2074 
p2        0.1321± -0.04141 

 / ndf 2!  9.095 / 8
p0        0.0085± 0.9993 
p1        0.01168± -0.03491 
p2        0.01±  0.41 
p3        0.01179± 0.01614 
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 / ndf 2!  9.095 / 8
p0        0.0085± 0.9993 
p1        0.01168± -0.03491 
p2        0.01±  0.41 
p3        0.01179± 0.01614 
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0.25  / ndf 2!  21.73 / 10
p0        0.006± 0.0006067 
p1        0.008483± 0.03974 

 / ndf 2!  21.73 / 10
p0        0.006± 0.0006067 
p1        0.008483± 0.03974 
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0.25  / ndf 2!  21.43 / 9
p0        0.006± 0.0005958 
p1        0.008678± 0.04076 
p2        0.008667± -0.004817 

 / ndf 2!  21.43 / 9
p0        0.006± 0.0005958 
p1        0.008678± 0.04076 
p2        0.008667± -0.004817 
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0.25  / ndf 2!   18.9 / 9
p0        0.01038± 0.04673 
p1        0.2784± 0.2961 
p2        0.2517± -0.3488 

 / ndf 2!   18.9 / 9
p0        0.01038± 0.04673 
p1        0.2784± 0.2961 
p2        0.2517± -0.3488 

Acceptance	
  can	
  reduce	
  
or	
  increase	
  moments,	
  	
  
even	
  if	
  we	
  do	
  not	
  generate	
  
cos(x)	
  and	
  cos(2x)	
  	
  

0.1<PT<0.2	
  

0.4<PT<0.6	
  

FiJng	
  is	
  more	
  complicated	
  
when	
  one	
  has	
  hole	
  in	
  ^	
  

 / ndf 2!  7.022 / 8
p0        0.0030± 0.9999 
p1        0.00383± -0.05171 
p2        0.0045± 0.3042 
p3        0.0042± 0.2808 
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p0        0.0030± 0.9999 
p1        0.00383± -0.05171 
p2        0.0045± 0.3042 
p3        0.0042± 0.2808 

h
"

0 1 2 3 4 5 6
 ) h"

SS
A 

(
-0.25

-0.2
-0.15

-0.1
-0.05

0
0.05

0.1
0.15
0.2

0.25  / ndf 2!  33.93 / 10
p0        0.002114± 0.001614 
p1        0.003223± 0.05479 

 / ndf 2!  33.93 / 10
p0        0.002114± 0.001614 
p1        0.003223± 0.05479 
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0.25  / ndf 2!  28.69 / 9
p0        0.002114± 0.001607 
p1        0.003266± 0.05601 
p2        0.003032± -0.006942 

 / ndf 2!  28.69 / 9
p0        0.002114± 0.001607 
p1        0.003266± 0.05601 
p2        0.003032± -0.006942 
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0.25  / ndf 2!  6.271 / 9
p0        0.00464± 0.04001 
p1        0.1097± 0.2294 
p2        0.08522± 0.4825 

 / ndf 2!  6.271 / 9
p0        0.00464± 0.04001 
p1        0.1097± 0.2294 
p2        0.08522± 0.4825 

 / ndf 2!  20.38 / 8
p0        0.0082± 0.9986 
p1        0.00988± -0.03614 
p2        0.0123± 0.6779 
p3        0.0108± 0.3066 
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p0        0.0082± 0.9986 
p1        0.00988± -0.03614 
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0.25  / ndf 2!  19.31 / 10
p0        0.005804± -0.007029 
p1        0.008917± 0.04776 

 / ndf 2!  19.31 / 10
p0        0.005804± -0.007029 
p1        0.008917± 0.04776 
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0.25  / ndf 2!  15.83 / 9
p0        0.005804± -0.00712 
p1        0.009565± 0.05421 
p2        0.008771± -0.01636 

 / ndf 2!  15.83 / 9
p0        0.005804± -0.00712 
p1        0.009565± 0.05421 
p2        0.008771± -0.01636 
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0.25  / ndf 2!  15.55 / 9
p0        0.01223± 0.038 
p1        0.3357± 0.6885 
p2        0.1699± 0.3722 

 / ndf 2!  15.55 / 9
p0        0.01223± 0.038 
p1        0.3357± 0.6885 
p2        0.1699± 0.3722 



Sta@s@cs	
  vs	
  kinema@c	
  coverage	
  

 / ndf 2!  5.372 / 8
p0        0.0087± 0.9996 
p1        0.01224± -0.05091 
p2        0.012270± 0.002989 
p3        0.012221± 0.004836 
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 / ndf 2!  5.372 / 8
p0        0.0087± 0.9996 
p1        0.01224± -0.05091 
p2        0.012270± 0.002989 
p3        0.012221± 0.004836 
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0.25  / ndf 2!  4.491 / 10
p0        0.006116± 0.003817 
p1        0.008655± 0.0493 

 / ndf 2!  4.491 / 10
p0        0.006116± 0.003817 
p1        0.008655± 0.0493 
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0.25  / ndf 2!  4.491 / 9
p0        0.006116± 0.003816 
p1        0.008656± 0.0493 
p2        0.008638± 2.853e-05 

 / ndf 2!  4.491 / 9
p0        0.006116± 0.003816 
p1        0.008656± 0.0493 
p2        0.008638± 2.853e-05 
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0.25  / ndf 2!  3.025 / 9
p0        0.009968± 0.05713 
p1        0.2121± -0.08548 
p2        0.2513± -0.4612 

 / ndf 2!  3.025 / 9
p0        0.009968± 0.05713 
p1        0.2121± -0.08548 
p2        0.2513± -0.4612 
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0.25  / ndf 2!  6.356 / 10
p0        0.007422± 0.004046 
p1        0.01008± 0.04951 

 / ndf 2!  6.356 / 10
p0        0.007422± 0.004046 
p1        0.01008± 0.04951 
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0.25  / ndf 2!  6.289 / 9
p0        0.007422± 0.004046 
p1        0.01012± 0.04975 
p2        0.01042± -0.002683 

 / ndf 2!  6.289 / 9
p0        0.007422± 0.004046 
p1        0.01012± 0.04975 
p2        0.01042± -0.002683 
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0.25  / ndf 2!   5.01 / 9
p0        0.0119± 0.05894 
p1        0.2963± 0.03432 
p2        0.2976± -0.4112 

 / ndf 2!   5.01 / 9
p0        0.0119± 0.05894 
p1        0.2963± 0.03432 
p2        0.2976± -0.4112 

 / ndf 2!  8.982 / 8
p0        0.0028± 0.9999 
p1        0.00390± -0.04923 
p2        0.003892± -0.007714 
p3        0.003898± -0.003183 
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 / ndf 2!  8.982 / 8
p0        0.0028± 0.9999 
p1        0.00390± -0.04923 
p2        0.003892± -0.007714 
p3        0.003898± -0.003183 
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0.25  / ndf 2!  12.97 / 10
p0        0.001946± 0.001014 
p1        0.002748± 0.04625 

 / ndf 2!  12.97 / 10
p0        0.001946± 0.001014 
p1        0.002748± 0.04625 
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0.25  / ndf 2!  10.78 / 9
p0        0.001946± 0.001016 
p1        0.002748± 0.04626 
p2        0.002753± 0.004076 

 / ndf 2!  10.78 / 9
p0        0.001946± 0.001016 
p1        0.002748± 0.04626 
p2        0.002753± 0.004076 
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0.25  / ndf 2!  10.79 / 9
p0        0.003955± 0.04705 
p1        0.1132± -0.1766 
p2        0.1277± -0.05332 

 / ndf 2!  10.79 / 9
p0        0.003955± 0.04705 
p1        0.1132± -0.1766 
p2        0.1277± -0.05332 
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0.25  / ndf 2!  13.59 / 6
p0        0.006338± 0.006262 
p1        0.01034± 0.06982 

 / ndf 2!  13.59 / 6
p0        0.006338± 0.006262 
p1        0.01034± 0.06982 
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0.25  / ndf 2!  11.59 / 5
p0        0.006338± 0.00628 
p1        0.01956± 0.04636 
p2        0.01628± 0.02301 

 / ndf 2!  11.59 / 5
p0        0.006338± 0.00628 
p1        0.01956± 0.04636 
p2        0.01628± 0.02301 
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0.25  / ndf 2!  12.23 / 5
p0        0.04152± 0.0585 
p1        0.8333± -0.3217 
p2        0.6008± -0.2041 

 / ndf 2!  12.23 / 5
p0        0.04152± 0.0585 
p1        0.8333± -0.3217 
p2        0.6008± -0.2041 

Generated	
  5M	
  events	
  
Reconstruc@on	
  range	
  
7<Θπ<30	
  
7<Θe’<30	
  

Generated	
  50M	
  events	
  
Reconstruc@on	
  range	
  
7<Θπ<14	
  
7<Θe’<30	
  

0.6<PT<0.8	
  



For	
  discussion…	
  

•  Even	
  if	
  one	
  can	
  get	
  10	
  @mes	
  more	
  luminosity/
beam@me	
  small	
  acceptance	
  (7<Θ<12)	
  will	
  prevent	
  
to	
  get	
  proper	
  amplitudes	
  at	
  high	
  PT.	
  	
  

•  Sure	
  if	
  one	
  increases	
  acceptance	
  one	
  will	
  spend	
  
more	
  money	
  on	
  detector	
  (for	
  RICH	
  like	
  1m2	
  or	
  4	
  
m2)	
  lets	
  say	
  4	
  @mes	
  more,	
  and	
  in	
  that	
  case	
  one	
  
could	
  get	
  more	
  precise	
  answer	
  from	
  data	
  at	
  10	
  
@mes	
  less	
  beam@me.	
  	
  	
  

•  So	
  one	
  could	
  save	
  on	
  beam@me	
  and	
  build	
  detector	
  
with	
  becer	
  acceptance.	
  



For	
  discussion	
  

•  We	
  publish	
  our	
  Asymmetry	
  vs	
  z,	
  or	
  PT	
  or	
  x	
  
•  Can	
  we	
  extract	
  from	
  lets	
  say	
  precise	
  
measurements	
  of	
  f(z)	
  or	
  f(PT)	
  or	
  f(x)	
  
distribu@on	
  and	
  fragmenta@on	
  func@ons?	
  



How	
  many	
  variables	
  we	
  need	
  

•  We	
  detect	
  2	
  par@cles	
  in	
  final	
  state:	
  lepton	
  and	
  
hadron	
  

•  Each	
  of	
  them	
  needs	
  3	
  independent	
  variables	
  to	
  
iden@fy	
  them	
  so:	
  2x3	
  =	
  6	
  variables.	
  

•  Since	
  we	
  have	
  symmetry	
  along	
  beam	
  axis	
  1	
  of	
  
them	
  drops	
  or	
  in	
  another	
  words	
  if	
  we	
  fix	
  5	
  of	
  
them	
  the	
  distribu@on	
  on	
  last	
  one	
  will	
  be	
  flat.	
  

•  That	
  is	
  why	
  SIDIS	
  cross	
  sec@on	
  is	
  5	
  dimensional	
  
that	
  is	
  why	
  we	
  need	
  /	
  we	
  have	
  to	
  provide	
  our	
  
results	
  in	
  5	
  dimensions!	
  


