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Status of Covariance Matrix Checking 
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Motivation 

1. Problem found in mass constraint fit of 𝜂 → 𝜋+𝜋−𝜋0 (presented 

in June CM) 
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𝜂 𝛾 

𝛾 

1k evt 

𝒑𝒓𝒐𝒃𝜼 

 

Tested with 𝐷0 → 𝐾−𝜋+𝜋0 

(charged + neutral), same problems there ! 

Two bugs fixed in PndKinFitter regarding to read-in/out cov. matrix, but the 

problem not solved… (presented in software meeting Oct04) 

http://panda-wiki.gsi.de/foswiki/pub/Computing/Minutes04October2016/lucao_seevogh_04102016.pdf


         

Motivation 

2. Cross check with DecayTreeFitter 
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𝜂 𝛾 

𝛾 

KF:  PndKinFitter (fixed) 

DTF: PndDecayTreeFitter 

Apply a mass constraint fit for the 𝜂 candi. with decay tree 

fitter. 

DTF prob. seems OK 

𝒑𝒓𝒐𝒃𝜼 
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KF:  PndKinFitter (fixed) 

DTF: PndDecayTreeFitter 

DTF pull looks better, but all 

of them are far away from a 

Standard Gaussian. 

𝑝𝑢𝑙𝑙 =  
𝐴𝑏𝑓 − 𝐴𝑎𝑓

𝑐𝑜𝑣𝑏𝑓 − 𝑐𝑜𝑣𝑎𝑓

 

• 𝐴 is px, py, pz, E, … 

• 𝑐𝑜𝑣 is corresponding 

diagonal element of 

covariance matrix 

• Subscripts are “bf - 

before fit” and “ af - after 

fit” 

Pull px Pull py 

Pull pz Pull E 

Motivation 

3. Pull distributions 



         

Test with Single Photon 
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BoxGen: one photon 10k evts;      

p=0.5GeV/c, phi=60 ◦~65 ◦, theta = 60 ◦~65 ◦ 

No E threshold 𝑝𝑢𝑙𝑙 =  
𝐴𝑟𝑒𝑐𝑜 − 𝐴𝑀𝐶

𝑐𝑜𝑣𝑟𝑒𝑐𝑜
 

• 𝐴 is Px, Py, Pz, E, … 

• 𝑐𝑜𝑣 is corresponding diagonal 

element of covariance matrix 

06/12/2016 

Pull px Pull py Pull pz 

Pull E 

E 

Pull X Pull Y Pull Z 
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E_thr = 20 MeV applied: 

06/12/2016 

(presented in software meeting Nov14) 

Pull px Pull py Pull pz 

Pull E 

E 

Pull X Pull Y Pull Z 

http://panda-wiki.gsi.de/foswiki/pub/Computing/Minutes14November2016/lucao_seevogh_14112016.pdf


         

Test with Single Photon 
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Covariance Matrix of 𝝅𝟎 
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BoxGen: one pi0;     p=1 GeV/c, phi=45 ◦, theta = 45◦ 

photon #0 

photon #1 

06/12/2016 
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Covariance Matrix of 𝝅𝟎 
BoxGen: one pi0;     p=1 GeV/c, phi=45 ◦, theta = 45◦ 

pi0 before m.c.f.: combination of two photons 

pi0 after m.c.f. 

06/12/2016 

Non-zero elements updated by fitting 

could be few orders smaller than 

charged particle’s cov. matrix. 



         

Test with Single 𝑲+ 
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BoxGen: one K+ 10k evts;     p=1~3 GeV/c, phi=45◦~125◦, theta = 45◦~125◦ 

Pull px Pull py Pull pz 

Pull E 

E 

Pull X Pull Y Pull Z 
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Summary 

• Problem found in mass constraint fit of 𝜂 → 𝜋+𝜋−𝜋0 

• Two bugs fixed in fitter could not solve the problem 

• Covariance matrices of neutral and charged particles have to be double checked 

• Scale parameters need to be implemented in PndKinFitter  

Cov. matrxi Photon Pi0 K+ 

Diagonal 

p4 

pos 

Off-diagonal 

Scale parameters 

good bad unchecked 



         06/12/2016 13 

P
ic

tu
re

 c
ite

d
 fro

m
 in

te
rn

e
t 

l.cao@fz-juelich.de 


