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Outline

[0 The channel used to test and update fitters

] Status about Peak @ 1 in Probabillity Distribution(solved)
[0 Fitted mass is not constrained as a single value(solved)
[0 Test in 4C case with RhoKinFitter(fit converges , solved)
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The channel used to test and update fitters <) JULICH

AD v t.f&m.c.f AT

T E P o
i =
SR
F v.t.f & m
- v.t.f&m.c. i —
=" 4C.f

Om.c.f: mass 200000 MC
constraint fit i m.c.f signal events
Ov.t.f: vertex fit y pbar mom:
O4cC.f: 4AC fit 5.2GeV

Revision:29820

Note: in the fit process the E does not take part in fit because the
daughters are treated as “stable” ones(e, mu, pi, K, p) or long-lived
ones (lambda, Xi ...) so that the masses are conserved in v.t.f and 4c.f
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Status about Peak @ 1 in Probability
Distribution(solved)
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Peak @ 1in Probability Distribution #) OLICH
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ksim_mcfprob {abs(ksim_mcfprob)<1}
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FORSCHUNGSZENTRUM

Probability distribution of n mass constraint fit
%35[;;_ —fixed i i ; ;
*E1—old
F L pTOb
mnf_ From Dr Lu Cao 06-12- 2016
of— PANDA CoIIaboratlon i\/leetlng
”u:' = 'nif = 'n.ia' 9 'n.ial = 'n.i4' = 'ﬂ.is' = 'n.iﬁ' T 'n.i;" = 'u.is' = 'n.la

prob

O=- > A% :prob of v.t.f & m.c.f
has same abnormal distributions.

3 OThe peak @ 1 in Prob of m.c.f

= Prob m.c.f of happens in combinations including
e refitted particles(not only in neutral
e and charged combinations)
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Why?

y Note that we
Reasonl: after tracking , covariance matrix have helix tracks
Reason?: of Xi- &Xi+ now !

Cov d1 - New Cov (d1, d2)
0 Cov d2 14x14 Cov (d2, d1) new
matrix from Cov d2
2 daughters
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Reason2: after v.t.f, begin m.c.f

New \ >

Cov dl a newly updated
14x14 matrix of 2

] e » daughters
New

Cov (d2, d1) A J —=>

OThe Cov(dl,d2) and Cov(d2,d1) are

not used in m.c.f! Composite A

O The (7xnd)x(7xnd)matrix after v.t.f ‘

should be fully considered in m.c.f;

OThat may be reason why the results

of DecayTreeFitter does not have this
roblem(or not so significant).
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? lons:
How? Two solutions: 4) JiLicH

RRRRRRRRRRRRRRRR

Solutionl: add interface in v.t.f, and read this
(7xnd)x(7xnd) matrix as input for m.c.f (too large, |
don’t take it)

Solution2: calculate the composite cov7 from full
covdl,d2

Composite A°
New
vl @ Composite A° newly
p7 and )| M) updated p7

| m.c. f
Cov (@, di) | New I xmatrix and |
Covd2 7x7matrix
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The_compa_rlson before and after using (:ompcytﬁ”_lcl_I
partICIe aS Input Of m.C.f FORSCHUNGSZENTRUM

ksim_vtfprob {abs(ksim_vtfprob)<1}
ksim_vtfprob {abs(ksim_vtfprob)<1}
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Fitted mass is not constrained as a single
value(solved)
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Fitted mass I1s not constrained as a single value

mef_lambdam {abs(mcf_lambdam-1.115683)<0.002}

B m.c.fin A, >pn :not ot S o
constrained value with a e N0
prob>0.01 g LU\

B Reason to all the fit performed -
by RhoKinFiiter::Solve() ar

B Only 1st solution linear R R e RELLAEL:
constrained matrix equation;
B No iteration; — {abS(muanfbdam_1'”5683)(0'00;;:::‘8"“’1ﬁg

¥ Add the iteration process in ZEE I
Solve() N (AW

INNSAVIV

® Now:

150

O Ay2<0.01

50

D MaX iteration:4o times; 0™ I1|.1|14;. I I1JT1|‘I4.I5I I1I.1|15I I I1I.1|‘|5I5 1.1L1!:I‘| I I1JT1|‘IESI5I I1I.1L17IJ I1I.1175

meci_lambdam
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Changes

some changes on the fitters:
0 For RhoKinVtxFitter:
v added TransportToPoca() before vertex fit

v added TransportToVertex() after vertex fit (replace the old
one)

v Some little changes on SetOutput() (details in backup)
[0 For RhoKinFitter
v added iteration in fit process
v added SetInputMatrix() to take the full covariance matrix as
Input
v modified the SetOutput() according to the type of constraints
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Test with 4C case with RhoKinFitter(fit converges ,
solved)
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v.t.f with 25"

XiXi_vtfprob {XiXi_vtfprob<1.}

and 4C.f with p
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XiXi_vttprob {XiXi_vtiprob<1.}

3000~
N . p—_
28000 Prob v.t.f with E-E*
i htemp
2000 = Entries 2293
T Mean 0.470¢
il .I: RMS 0.344¢
15001~ a te r
1000
500
0: 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 1
0 0.2 0.4 0.6 0.8 1
ppsys_dcfitprob [XiXi_vifprobe1&&ksim_HitTag—18&&ksip_HitTag-—18&ppsys_4cfitproba1}
htem

- Entries 11420
8000H— Mean  0.08918

s afte r RMS 0.2116
7000
6000 —

T H P
s Prob. 4C.f with pbar p2EE*n
4000 —

3000 —
2000 f
1000 —
) :"'—-1—._._ | Lo L ! ! ! | TR T R N TR N 1
0 0.2 0.4 0.6 0.8 1

ppsys_4dcfitprob

Xinying Song, computing sesstion,PANDA collaboration meeting,Darmstadt,

Germanv



poayn_dcH i {4 wiprabel BEkakn HiTage =1 80f HETage-1 dofmym_dchicel 00tite) prrps_sefi_miodnela-2 025.00.4}

prays deli mhsim 03 vileobe 184ksim HiiTag==184ksin HiTag-=148pcays Loifichiz-2004 Rabs [ppsys dclt_mis imata 202505}

htemp
C Enfries 9632 - htemp 1
seao— Mean 1.332 - .
~ 7000 — Entries 7651 1
C RMS  0.04471 - Mean 1.321
C - RMS  0.004436
e “mass 3
- 5000/ “Mass
3000 — -
C 4000f—
2000 — 3000
C 2000{—
1000 — -
- 1000—
ﬂ _I I 11 1 1 1 1 - 1 1 I 11 1 1 I 1 1 11 I 1 1 1 1 I 1 1 1 1 I 1 11 1 I 1 0|: | | | | | 1 | | | | I | | | | 1 | | | | 1 | | | | 1 | | | | | | |
12 13 14 15 15 7 18 189 . 2 1.18 1.2 122 124 126 1.8 1.3 1.32
ppsys_dchil_mksim ppsys_4cfit_mksim
PRy 411 MkSimeiS (X Wprat< 13K HITages 1EAKSK: HITages ESRpEya 4c1iEhE<200E Kabe{ppsys. 1 migmota 2.025y-0.5] PRaya_4cH miksimata [XU0_ Witche 1ABASM HETages 153k HITagss1B&ppays_dciichEE00EEabe|ppsys ScM_mhsmaia 2.025)<0.5)
htemp e drop [ htemp
1600 — Entries 9632 L He-ed el Entries 7651
- Mean 2.051 1200— n 2.029
F ean 2051 B around 2.1 G&Y e
_ - p— . p— .
: (2030) Hx{2030) in M(E-n) is the
1200— B . .
= - upper limmit of
10001 800— o
- - the recoiling
800— 600 L P
— - p—_ p— L P—_r—_ L]
w Thesignall ppbar>& (2030)E |2 RE = mass of & +
wE “00f~ when the
- a0l momentum of
200— _
SR T - pbar|s52GeV
015 18 > 55 24 26 gl1 1 |“|9 [ |:|2 L1 |21 _|_|._L_L I_I_2|31_I_J._|2.-L4I_I_L |2J.5| 11
ppsys_ddfit_mksimeta ' ' ppsys_4cfit mksimeta
2017/6/2 Xinying Song, computing sesstion,PANDA collaboration meeting,Darmstadt,

Germanv




A jOLICH

FORSCHUNGSZENTRUM

Summary

[0 Status about Peak @ 1 in Probability Distribution(solved)
[0 Fitted mass is not constrained as a single value(solved)
] 4C case with RhoKinFitter(fit converges , solved)

mom of Pbar 5.2 GeV/c—->5.4 GeV/c(updated)

The updated fitters is In

https://subversion.qgsi.de/fairroot/pandaroot/development/xsong/Rh
oFitter/

And don’t forget to set full cov as input for 4C fitter (as shown in

https://subversion.gsi.de/fairroot/pandaroot/development/xsong/rho/
PndTutAnaTask.cxx _bak and backup
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https://subversion.gsi.de/fairroot/pandaroot/development/xsong/RhoFitter/
https://subversion.gsi.de/fairroot/pandaroot/development/xsong/RhoFitter/
https://subversion.gsi.de/fairroot/pandaroot/development/xsong/rho/PndTutAnaTask.cxx_bak
https://subversion.gsi.de/fairroot/pandaroot/development/xsong/rho/PndTutAnaTask.cxx_bak
https://subversion.gsi.de/fairroot/pandaroot/development/xsong/rho/PndTutAnaTask.cxx_bak
https://subversion.gsi.de/fairroot/pandaroot/development/xsong/rho/PndTutAnaTask.cxx_bak
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Back up

for the m.c.f, Kinfitter is used as before,
for the 4c fit , you need to put the p7*n and cov7n*7n as input for

the KinFitter. so | attach my analysis codes PndTutAnaTask.cxx.

PndKinFitter fitter4c(ppsys_rawlj]);
fitterdc.Add4MomConstraint(ini);
fitter4c.SetinputMatrix(TalO, TV_al0);

fitterdc.Fit();

Here the TalO is the Xi+Xi and eta's p21, and TV_alO is
cov21*21, which should be put into the fitter as shown above
fore we perform 4c fit. And how to get these matrix also can be

found in PndTutAnaTask.cxx.

Xinying Song, computing sesstion,PANDA collaboration meeting,Darmstadt,
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2. Cross check with DecayTreeFitter

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

nt
Y
14

Probability distribution of n mass constraint fit

: : : : : T KF :

counts

300

250

KF: PndKinFitter (fixed)
DTF: PndDecayTreeFitter

200

150

100

DTF prob. seems OK

50

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
prob

2017/6/2 Xinying Song, computing sesstion,PANDA collaboration meeting,Darmstadt,
Germanv



A jOLICH

FORSCHUNGSZENTRUM

Modified the SetOutput() according to the type of
constraints

Output

MassConstraints the p7 & cov7 of composite particle
(MomConstraints,tentatively)

AMomConstraints (TotMomConstraints, the p7and cov7 of each daughters and
TotEConstraints) the ppbar system

Note Iin Fitters:
FindAndAddFinalStateDuaghters() is replaced by

SetDaughtersFromComposite
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