
selected highlights



outline

highlights of this paper 
• physics picture of searching dark photon 

decays
• to invisible dark matter particles
• to visible ordinary standard model particles

• dedicated trigger lines for the low 
multiplicity single photon event

• BDT techniques has been used to further 
reduce background.



Physics picture of this work

• searches for dark matter interactions have so far 
yielded null results,  it is postulated to interact 
very weakly with ordinary matter.

• The decay modes of dark photon depend on its 
mass and couplings, as well as the particle 
spectrum of the dark sector.

• In this paper, they assume the lowest-mass dark 
matter particle X is lighter than the half of the 
dark photon's mass.



Physics picture of this work

• under the assumption
    the dominant decay mode is invisible,

• The signal to be found in the detector is :
             



search dark photon with lepton 
pairs

• if the previous assumption                     not holds, 
then dominant dark photon decays are to visible 
SM particles

•  There are lots of  experiments performed such 
searching



dedicated trigger lines

• To detect the low-multiplicity single-photon 
events, they designed dedicated trigger events.

• L1-hardware based level-1 trigger
–  select events at lease one EMC cluster with energy 

above 800 MeV.

• L3-software-based level-3 trigger
–  could reconstruct drift chamber tracks, EMC clusters, 

then select events.



BDT

• They try to further veto backgrounds by a 
multivariate boosted decision tree(BDT) 
discriminant, based on 12 discriminating 
variables.

• decision trees are powerful, but unstable.
– small change in training data could produce 

large change in the tree.



BDT

• For boosting, the training events which 
were misclassified, that means a signal 
event fell on a background leaf or vice 
versa
–  their weights have been increased, which 

called boosted.
• then a new tree formed.
• this procedure repeated and many trees 

are built up.



BDT

selection of best tree
•  the score from the m-th tree

–   +1  when the event falls on a signal leaf
–   -1   when the event falls on a background 

leaf
• final score is taken as a weighted sum of 

the scores of the individual leaves.
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