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Pearson’s correlation
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Spearman r

https://en.wikipedia.org/wiki/Spearman%27s_rank_correlation_coefficient

Another measure is “Kendall t“
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!!!" → # $% → & '&
Mass # = 10.578 GeV
2*Mass(B) = 10.558 GeV
In CM frame (which is known),

(#$%#&'#( & = *
+,-.. #

Thus for a fully reconstructed decay there are two 
pieces of information:
1. The invariant mass
2. The energy
To (almost) decorrelate the two, B reconstruction
is characterized by 
1. 1)*

+ = 2,-.,*/,0+ − 41,2345,0+ (6)
2. 82 = 21,2345,0 6 − 2,-.,*/,0(&)

41,2345,0+ and therefore MBC does not depend on the particle ID, 
p vs. µ vs. K.  But 82 does.

The momentum of the B is very small

9 & = 6
7 ,-..+(#) −,-..+ & = 325 MeV
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Threshold (Argus) function
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With cut on DE

With cut 
on MBC

Note how the Dp background can
be distinguished from the DK 
signal in the DE distribution but
not in the MBC distribution.

Beam constrained mass Mbc aka energy substituted mass MES

Semi-justification for this functional
form in next page….



Argus function
• Recall!!"

# = #$%&$"'$(# − %)$*+,-$(# & = .! /
0 − %#

• Argus function represents random combination (combinatorics) of particles whose measured momentum is P

• ! = !! "
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& % − && where as on the previous page & = &!"#
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• The volume element in 3d momentum space is 
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• Phase space is proportional to dV à expect a function that represents combinatorics  to look something like

' & ~ ) & & % − && *&
where g(x) is some (~ slowly) function of x near x=1

• It is found that ) & = +)
$!
! *)+! where l is a fitted parameter, works quite well


