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@ last collaboration meeting

A) j0LICH
Structure of the tool

test

eventDisplay trackReps

(MaterialEffects, RKTools, RKTrackRep,
StepLmits, TgeoMateriallnterface)

field GFRave
(ContField) (work in progress)

measurement
(FullMeasurement, HMatrixU, HMatrixV, HmatrixUV,
HmatrixPhi, HmatrixUnit, PlanarMeasurement,
SpacepointMeasurement, ProlatespacepointMeasurement,
WireMesurement, WirePointMeasurement, wire TrackCandHit)

fitters
(DAF, AbsKalmanFilter, Kalmanfilter, KalmanFitStatus,
KalmanFittedOnPlane, KalmnaFittedInfo,
KalnaFittedRefTrack, ReferenceStateOnPlane)

finitePlanes 3

(RectangularFinitePlanes) No root file in output
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~_ A)j0ucH
StrUCture Of the tOOI - mOd’flcatlon FORSCHUNGSZENTRUM

eventDispla TrackReps

(MaterialEffects, RKTools, RKTrackRep,
StepLmits, TgeoMateriallnterface)

field GFRave
(ContField) (work in progress)

modified

measurement
(FullMeasurement, HMatrixU, HMatrixV, HmatrixUV,
HmatrixPhi, HmatrixUnit, PlanarMeasurement,
SpacepointMeasurement, ProlatespacepointMeasurement,
WireMesurement, WirePointMeasurement, wire TrackCandHit)

fitters
(DAF, AbsKalmanFilter, Kalmanfilter, KalmanFitStatus,

KalmanFittedOnPlane, KalmnaFittedInfo,
KalnaFittedRefTrack, ReferenceStateOnPlane)

finitePlanes 4

(BRI = ) Root file in output: resolution, pull, fit results




@ THIS collaboration meeting

... A)0LicH
Structure Of the tOOI — mOd’f’catlon J FORSGHUNGSZENTRLUM

PrdTracks Implementation

| 1
: <
GenfitTools =
eventDispla TrackReps
(MaterialEffects, RKTools, RKTrackRep,
StepLmits, TgeoMateriallnterface)
field GFRave
B (ContField) (work in progress)
modified

measurement
(FullMeasurement, HMatrixU, HMatrixV, HmatrixUV,
HmatrixPhi, HmatrixUnit, PlanarMeasurement,
SpacepointMeasurement, ProlatespacepointMeasurement,
WireMesurement, WirePointMeasurement, wire TrackCandHit)

fitters
(DAF, AbsKalmanFilter, Kalmanfilter, KalmanFitStatus,

KalmanFittedOnPlane, KalmnaFittedInfo,
KalnaFittedRefTrack, ReferenceStateOnPlane)

finitePlanes >

(RectangularFinitePlanes)




Mitglied in der Helmbolte Coamainschaft

@ THIS collaboration meeting

A) jULICH

@ Trunk rev-20185 was tested (standard revision) S
@ genfit2 has been introduced in the rev 20185 (branch development).

New update------ >rev-20295
@ Preliminary, stable branch development:

https://subversion.gsi.de/trac/fairroot/browser/pandaroot/development/prencipe
work in progress - last fixes are in the branch development:

https://subversion.gsi.de/trac/fairroot/browser/pandaroot/development/genfit2
where Johannes Rauch (TUM) and me have committed the code

@ Main change: /GenfitTools/trackrep is not there any further
/genfit2/trackReps is used instead
@ State vector is not anymore in trackReps/RKTrackRep
@ Track follower is part of the genfit2 tool, now
@ Different genfit tool structure
It required changes in the pandaroot packages:
/imd/, /hyp/, IhypGel/, /stt/, Imvd/, /GenfitTools/, and few other small changes...

@ Gentif2 provides the Kalman equations & the track representation
@ /genfit/ (rev 400) and /genfit2/ (rev 1731) are not compatible
the current branch developed does not provide a switch to run both versions

genfit2 is ported into pandaroot as external packages

@ First tests in trunk rev 20185 w/o genfit2 are presented 6
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S ) JLIC
FORGLHUNGELIENTRUM

Testing the standard trunk rev-20185....

@ Many informations are accessible by mean of /rho/ classes
@ Basic variables to check: px, py, pz, e, X, Y, Z
Need to test:

reconstructed variables

true values

error distributions

@ Kalman filter applies to reconstruction
@ The equation of the motion of a charged particle (track) in a magnetic field
IS linear in 5 parameters:

z0, dO = Sqgrt(x2 + y2), curvature (oc Q/pt), tanA (p-cosA = pt), @

@ These parameters refers to the POCA:
Tracking parameters are built
Error propagation: information accessible by RhoError/Cov7(i,))
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Testing the standard trunk rev-20185....

A) jULICH

FORSCHUNGEIENTRUM

The
Easy test: p =1.0 GeV/c, test every track hypotesis: 4, 1, K, p ,e Good!

@ BoxGenerator, multiplicity =1: 1000 generated events (supposed to be...)
@ PID = “pest”

i X[em] | =& Z [cm]

qﬂ? I-{IIL‘OE r‘-.'I]lo'f? MElO_Aidm I-D.OZ‘ ! Iél ! b.l]2| Uﬁ;h%ﬂﬂgd bEI HO.‘ 00_1 008 006 004 002 ] 0oz 004 0.06 008 01 0;1 = l:-lﬂr.lo'; H_‘-IIILUEI ! {I].O-il ! I-III.ltJZI ! Ié = :J.I!}2‘ ! ID.WIWJ

i Pz [GeV/c]

‘11;5 |

970/1000, hyp: muon
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Testing the standard trunk rev-20185....

SPACE RESOLUTION: true —rec, single muon, p =1 GeV/c

20

10

Sigma

0.009891 + 0.000415

220 = res X [cm]
200 — -
- Muon, 970 entries
180 —
o 50 pm Mean 8.799e-06
140 RMS 0.01651
20— 32/ nd 298.3/ 85
100 —
- Constant 1138+ 7.7
BO—
60 [ Mean  -0.0001375 + 0.0001882
40— Sigma 0.005049 + 0.000288
20
D:J.,._.J¢_._..,|_..m.|‘..-.. ) ] dew oo dee g L
-0 -0.08 -0.06 004 -0.02 0.2 0.04 006 008 01
80— I'ES Z [Cm]
o Muon, 970 entries
= ~100 pHm Mean 0.0003148
sof- RMS 0.02377
= ¥/ ndf 1703178
40—
= Constant 56.04 + 317
30—
- Mean  3.726e-06 + 3.764e-04

-0.08

-0.06

-0.04

-0.02

002

0.04 0.06 008 0.1

A) JULICH

: ~50 um

&0

40

20

resY [cm]

Muon, 970 entrie
Mean 0.001331
RMS 0.01666
¥ ndt 183.5/66
Constant 120.2 £ 65
Mean  -1.613e-05 + 1.891e-04
Sigma 0.005301 + 0.000218

Lo g m L o

o e by o o

&

1
0,08 -0.08 -0.04 0.0z 0.04 0.06 0.08 01

@ Statistics here is limited

@ Gaussian is not the optimal
parameterization: it give a
gualitative idea of the
performance of PndRecoKalman
task in the standard trunk rev-20185

FORGGHUNGEIENTRLUM

S
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Testing the standard trunk rev-20185....

A) JULICH

FORGGHUNGEIENTRLUM

MOM. RESOLUTION: true - rec, single muon, p =1 GeV/c

1)

0

L

50

40

an

20

0

[=]

70

60

an

40

an

20

10

0 |n|r'T|r|||'|-erLl'"|||| L

3 res Px

§_ Entries 970

5_ Mean -9.287e-06

3 RMS  0.01848
L R T e}

res Pz

Entries 970

Mean 0.0001543

RMS 0.02358

&

008 006 -0.04

0= res Py
- Entries 970

o Mean -0.0003709
B RMS 0.01765

&0 —

4u_—

EI}_—

D_nl 11 ||T‘—| Inl"'ll {l 11 | 11 | 11 | ﬂ-"'ﬂ-l-"‘n 1 I 11

1 1 1 11 1 1 1
-0.1 008 006 004 -0.02 0 0.02 0.04 0.06 0.08 01

@ Not a simple gaussian distribution:
resolution seems degraded

@ Main problems found, standard trunk:

GF tracks not always converted to PndTrack
Tracks “vertical” to MVD

Track with too many iterations in the fit
Tracks with p(last hit)> p(first hit) 10
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Testing the standard trunk rev-20185.... R

Evaluation of the resolution of the 5 parameters as in slide 7:
SPACE RESOLUTION

— 70
E L resZ0
= r 903/1000
o 60— Entries 903
E I Track: U-
s Mean -0.001156
} — -
§ s ~70 fake candidates
- RMS 0.02179
40—
= +2 / ndf 133.3/74
30— Constant 52.21+ 2.93 resDO
20 = Mean  -0.0002865 % 0.0003812 Entries 903
- Sigma 0.00938 + 0.00036 Mean -0.0001691
10—
C /1 RMS 0.01758
e Db bt MY A A L e
$1 008 -006 -004 002 0 002 004 006~ 0.8 [ o-].1 ¥2 / ndf 122/ 65
20, - 20, [cm
_ 1443
a0 Constant 69.14+ 3.75
= Mean  -0.0004675 + 0.0003081
20— Sigma  0.007917 + 0.000306
10
L |

$1 008 -006 -004 -002 0 002 004 006 008 04
do,_ - do,_[om] 11

Elisabetta Prencipe, XLXI PANDA Coll meeting
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Testing the standard trunk rev-20185....

Evaluation of the resolution of the 5 parameters as in slide 7:
ANGULAR RESOLUTION

Mitglied in der Helmbolie- Cameinechaft

Ezeo - resPhi
3 200 Entries 903
g 180 Mean 0.0005717 903/1000
0
1403_ RMS 0.01248 Track_ u_
E 5 .
120F- %/ ndf 134/53 ~70 fake candidates
100~ Constant 183.4 + 10.8
80—
= Mean 0.0001147 + 0.0001158
60—
40— Sigma 0.003042 + 0.000138
> f_ J
= | [ Ll P R AT B
O . 002 004 006 008 0.1
o . -0 [rad]
—~ 180
e | resTheta 3 resTanL
0 50— £ 160— )
3 250 Entries 903 L% C Entries 903
2 I 140
& Hool Mean -0.0002035 - Mean 0.0007182
200— 120
B RMS 0.0108 E RMS 0.01735
150l 100 ,
= %2 / ndf 67.35/37 - %2/ ndf 186.1/66
100— Constant 249.7 +12.4 C Constant 1274+ 9.1
- 60—
B Mean -4.774e-05 * 8.946e-05 403_ Mean 0.0002441 + 0.0001542
50{— o ,
B Sigma 0.002504 + 0.000086 20F- Sigma 0.00374 + 0.00022
- LA - 12
L | | |- | TR AU T T SR - TR, TR LLJ_L‘
b : 002 0.04 006 008 D01 . .0.06 -004 -002 0 002 004 006 008 0.1

8, - 8, [rad]

tank,,. - tani,.
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Testing the standard trunk rev-20185.... R

Evaluation of the resolution of the 5 parameters as in slide 7:
MOM RESOLUTION

o [ resOmega
=
—100—
ol -
-5 - Entries 903 903/1000
L
- Mean -0.0005972
80/ Track: M-
B RMS 0.0617 .
- ~70 fake candidates
60— 2 / ndf 64.14 / 42
: Constant 63.81+ 3.37
40—
L Mean  -0.000253 + 0.001711
— Sigma 0.04529 + 0.00171
20—
L = 80¢
%_L. 1 i I 1 1 1 1 1 1 1 1 |+|-LuJ_l.|-|-'+LI— I ..l-l+| 1 ‘:‘% — reSMom
-0.3 -0.2 -0.1 0 0.1 0.2 0. - -
QP - Q/Pt,, % 70— Entries 903
2 C Mean -0.0007727
£ 60—
I.% - RMS 0.03607
50—
- %2/ ndf 46,3748
40 Z_ Constant 50,23 £ 2.38
30 Mean  0.0004391+0.0011336
20— Sigma 0.03168 £ 0.00101
10—
. . . %: rh|-|-.rl-|r4—|-|||||||||||||| b oo oy ok o H 13
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4) 10LicH
Testing the standard trunk rev-20185.... R

PULL: true —rec / error
If tracking algorithms work fine, PULL is supposed to have a gaussian parameterization,
with width =1

pull track momentum (all)

30— hmomtrkP uJJf\
E Entries w/ 516 w
25 - JJ Mean \{}Iﬂaa i /
E RMS 1.367
20 :_ %2 ndf 62.3 /57
u ‘FJ:L\L\ Constant 176 1.2
15 :_ Mean -0.004312 = 0.062310
- Sigma e 124120063 | N
10 :_ NS — ) //
5l
ol M P I T T S I R T ! L1 0 JJ-I Ml
-6 -4 -2 4] 2 4 B

This is OK: with higher statistics it would be exactly =1!
Elisabetta Prencipe, XLXI PANDA Coll meeting
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Testing the standard trunk rev-20185....

PULL: true —rec / error
If tracking algorithms work fine, PULL is supposed to have a gaussian parameterization,

with width =1

pull z0(all)

A) JULICH

FORGGHUNGEIENTRLUM

]
ra

ha
=]

-
o

-
o

-
™

-
L= <]

o M & @

pull dO (all}
- hddtrkPull
—— Entries 516
- Mean 01109
- RMS 1.570
- = ndl 117.3 /69
- Constant 16.86 £ 1.32
= Mean 0.1099 + 0.0566
- Sigma 1.061+ 0.063
- ||-I | | ’—H-L ’-'I-r‘ M 1 1 | 1 1 1 | 1 II_I| r”_l I
) -4 -2 0 2 4 [

& ®m o = M o= @™ m
I""|||||||||||||||||||||||||||||||||||||||

Fa

=

This is OK: with higher statistics it would be exactly =1!

hzOtrk Pull

Entries 516
Mean -0.01494
RIS 1.818
¥ ndl 76.68 /7B
Constant 13.31+1.12
Mean 0.09588 + 0.06702
Sigma 1.219 £ 0.080

S 000

2 4 [

15
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Testing the standard trunk rev-20185....

PULL: true —rec / error
If tracking algorithms work fine, PULL is supposed to have a gaussian parameterization,

with width =1

- - - ra
Lol o =] (=]
w | III|III|III|III|III|III|III|III|III|I

- -
= =2} o =] ra

ra

=l

pull phi (all}

hphitrkPull
Entries 516
Mean -0.008717
RMS 1.853
¥2 | ndf 78.07 181

Constant 13.55+1.17
Mean 0.1496 + 0.0683
Sigma 1.205 + 0.084

Lt

This is OK

- k3 %]
m [==] o
l:""':|III|IIII|IIII|IIII|IIII|III

-
=]

i

=

pull tan Lambda (all)

A) JULICH

FORGGHUNGEIENTRLUM

il

. with higher statistics it would be exactly =1!

—
E
|

htanltrk Pull

Entries 518
Mean 0.1349
RMS 1.853
f ! ndf 105.9/74
Constant 13.86 £ 1.26
Mean 0.03682 + 0.07138
Sigma 1.211+£ 0.093

AP
z 4 [5

16
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A) JULICH

FORGGHUNGEIENTRLUM

A window of improvement

@ Tracking is the core of physics analysis
@ Window of improvement in tracking to gain efficiency and better resolution
@ Bugs were found in genfit (rev 400): need to fix — genfit2

@ Goal in PANDA: to track low momentum particles with degraded resolution
= needed for Charm Physics

@ First attempt: to introduce genfit2 in pandaroot
@ Cooperation with genfit-developers at the TUM: no problem!

17
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J.

Testing the modified trunk rev-20185

@ /genfit2/ is introduced in pandaroot as external package: rev-1731
e /genfit2/ is currently used in the new Belle2 framework

In this report:

@ All track hypothesis checked, p =1 GeV/c

@ Positive and negative tracks are checked

@ Study of resolution and efficiency are presented
@ Comparison between genfit and genfit2 is shown

JULICH

FORGGHUNGEIENTRLUM

18
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A) JULICH
Testing the modified trunk rev-20185 ~ =™

with genfit2
RESOLUTION OF THE TRACKING PARAMETERS FOR MUONS, p=1 GeV/c

— 80 —= 70 ZO
E %L resDO g L res
S 70 :— Entries 643 s 60— Entries 6843
2 C 2 -
g gol Mean -0.0009592 5
& 80 : = Mean -0.0001552
- & 50—
sol RMS 0.0135 B
= - RMS 0.01567
= %2 / ndf 53.28 / 43 40
40— C x2 / ndf 70.79/ 54
= Constant 67.44 +3.27 30—
30— - Constant 51.76 £+ 2.92
- Mean -7.256e-05 + 3.369e-04 ok
20— - Mean  -0.0002667 + 0.0003634
= Sigma 0.00811 + 0.00032 E
10— 10— Sigma 0.008544 + 0.000318
S U S B [ e N L Y Y B C |
= B | ol 1 rl 1 l'l—'TI 1 L 1 1 | 1 1 1 L '_._ITl |'_|’—I | L0rm | iull L L
%7 008 006 -004 002 O 002 004 %% %% ey’ %3 008 -0.06 -004 -002 0 002 004 0.05 008 o
ee me 20, - ZUp lEM

genfit2 81.1+/- 3.2 um 85.4+/- 3.2 m

genfit 79.2+/-3.1 pm 93.8+/- 3.6 um

This study must be repeated with higher statistics: 1M events 19
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Ewvents/ 0.5 [rad]

Testing the modified trunk rev-20185

RESOLUTION OF THE TRACKING PARAMETERS FOR MUONS, p=1 GeV/c

A) JULICH

FORGGHUNGEIENTRLUM

with genfit2

20 resTheta T resPhi " resTanL
2205_ Entries 62 g 180:_ Entries 643 140:_ l Entries 643
200~ £ 160 C
180~ W Mean oot §F Mean 3115605 | 120 ﬂ Mean 0.0003832
160 RMS 000814 205_ RMS 0.005533 | 100~ RMS 0.009718
:Z;: ¥/ nf 3635/¢ o0l 2 el 51.35/18 guf_ ¥/ naf 90.12/33
1002— Constant 2238+ 12 anf— Constant 165 + 100 emz— Constant 128.1£ 81
:E%: Mean 1651606 £8.795eC BDE Mean  -0.0002979 +0.0001176 405_ Mean  8.936e-05 £ 1.466e-04
a0 Sigma  0.002163200000¢  “F Sigma 0002857 +0.000127 | pf Sigma_ 0.00437 £ 0000161
/) A — AR
Ty TRy R R Y B Y VR T - I TRY Ty TR S Ry Yy T T R Ty R YR TR YR YT Y
6, - 6, [rad] b -0 [rad] tank,, - tank .
0 resolution @ resolution tan\ resolution
genfit2 21.63+/-0.80 mrad 28.6+/-1.3 mrad  34.4+/- 1.6
genfit 25.04+/-0.61 mrad 30.4+/-1.4 mrad 37.4+/- 2.2
This study must be repeated with higher statistics: 1M events 20
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Events / 0.2 [GeV/c]

Testing the modified trunk rev-20185

A) JULICH

FORGGHUNGEIENTRLUM

with genfit2

RESOLUTION OF THE TRACKING PARAMETERS FOR MUONS, p=1 GeV/c

S0 resMom o resOmega
45;_ Entries 643 8 mf— Entries 643
40— Mean -6.672e-05 L% E

= 60— Mean -0.001254
SE RMS 0.03756 =
s0b- 50l RMS 0.05457

E %2/ ndf 61.64 /44 E
2 ;_ Constant 375 £23 40;_ e/ 4726199
20— C Constant 56.56 £ 3.16

= Mean 0.0002146 = 0.0013031 30—
15 ;_ Sigma 0.08064 = 0.00135 205— Mean  0.0007701+ 0.0017159
10— C ,

= = Sigma 0.04167 + 0.00158
5 10
-%.:2 'r'L'-'o.|1é 0.1 005 0 005 0.1 mo.|1 D _%IZ; ”““_0'} = Y &'2' 03

p_ b, [GeVic] Q/Pt,, - QP
p resolution Q/pt resolution
genfit2 30.6+/- 1.4 MeV/c 41.2+/- 1.6
genfit 31.7+/- 1.0 MeV/c 45.3+/- 1.7
This study must be repeated with higher statistics: 1M events 1
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. A ) )0LICH
Efficiency

MUONS, p=1 GeV/c

Generated events with BoxGenerator: 1000

Reconstructed, only detector acceptance (genfit): 970

Reconstructed, with correct PdgID, charge, PID requirements (genfit): 903
Reconstructed, with basic selection (p>10 MeV/c, genfit): 516
Reconstucted, with basic selection (p>10 MeV/c, genfit2): 643

!

improvement

With genfit: trouble to run BoxGenerator with e- only.

With genfit2 all track hypothesis are run smoothly.

Main challenge with genfit2: GetMcTruth() from rho-lists, but the list “McTruth” works good
Several genfit2-tracks fails the MC association: need to be solved

22



y | A) J0LICH
Additional check: resolution of pions, p = 1.0 GeV/c FORSCHUNGSZENTRUM
with genfit2

— 70 = 70
5 resDO §E resZ0 o resOmega
- — ~ R (=] [
S sl Entries 1871 E 60— Entries 1871 2 80— Enlriss 1676
s L 2 EF
s Mean 0.0006815 5 F 5 E
e 2 of Mean 0.0005534 | & 5= Vean 0004712
N RMS 0.01418 - AMS 0.01606 =
C r ) 60— RMS 0.08637
4o 22 ndf 88.88/ 43 40— . E
i n / ndf 74.27 /49 F
C r x 50— &/ ndf 1115753
a0F— Constant 54.28 + 3.67 C C
F 30— Constant 48.51+ 2.82 40— Constant 6072 + .12
C Mean  0.0003305 + 0.0003449 B F onstan RS
200 20F- Mean  0.000261 + 0.000387 b
u Sigma  0.007925 + 0.000413 - c Mean -0.0004315 + 0.0017031
c - Sigma  0.008092 + 0.000360 = ,
1o b E Sigma 0.04288 + 000142
(.b:...n.‘ml.nmru. Ll ctall el - | T | 0 | 10—
01 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1 o om oo AN n [ L1 o oo T | I
do,, - do,,, [em] %1 008 006 004 -002 0 002 004 006 008 04 gLl P I o~ J
20, - 20, [om] b3 0.2 0.1 0 0.1 02 03
QP - QP
. : - 160
5 240p resTheta 160f reSPhl E E - I’eSTanL
10 2201 Entries 1676 u Entries 1676 | &' Entries 1871
3 200 ﬂ 40— .
H F Mean -0.00158 C Mean -0.001138 120— Mean 0.0009492
g 180 120 B ﬂ
160~ RMS 0.02385 moz_ RMS 0.01617 100:— RMS 0.025
1401 42/ ndf 195.5/81 C L
1202 g0l * { naf 74.22/ 48 80— x /ndf 240.8/ 81
E Constant 211.5+125 - L
100~ C F
E r Constant 146.4 + 8.3 — Constant 120.6 + 8.5
= Mean  6.814e-05 + 9.407e-05 60— s0r
S0l Sigma  0.002318 £ 0.000100 | 40— Mean  -0.0002223 + 0.0001348 a0~ Mean  7.484e-05 + 1.556e-04
0 sob Sigma  0.003302 + 0.000131 aol Sigma  0.003614 +0.000202
20— C C
Eowpdopnrd won bpn et | W onb e Lol o ] 0 R C
b7 008 006 004 002 0 002 004 006 008 01 %1008 006 004 002 0 002 004 006 008 04 D7 008 008 004 002 0 002 004 006 008 04
B,5c = B, [rac] 0, " 0, [rad] tank,, - tank

Elisabetta Prencipe, XLXI PANDA Coll meeting
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Additional check: resolution of pions, p = 1.0 GeV/c
with genfit

=100
=120 F
o resDO g1 resZ0 o 20 resOmega
s [ Entries S W Entries = 180 )
5 100— ™ C c L Entries
2 Mean 0.0009506 2 a0 2 0
8 | g F Mean 0.0001421 w1
L 4 . E E Mean 0.01291
“ RMS 0.01905 705 140F-
80— = F
r E RMS 0.01777 r
L x/ not 126.4/64 g0 1200 RMS 0.07461
L s 2 E
50— Constant 83.08 + 4.36 5ol ? fndf 131.1/63 F
B E 100 2 / ndf 170.3/50
r Mean  -9.663e-05 +2.510e-04 403_ Constant 64.01 £ 376 802
40— : F £ Constant 1723 9.0
i Sigma  0.006536 + 0.000234 20 Mean  0.0002131 +0.0003057 g0
- F , E Mean  -0.0007596 +0.0006348
20— 205 Sigma 0.00749 £ 0.00032 Ty
: i boh i mf— 20:— Sigma 0.01713 £ 0.00084
Y T gy v ey, AL I NI 1o | M th o L e - E
47" 008 006 004 002 0 002 D04 006 008 . 04 (SRS IR I = N o BTN IO Ml vondo L
do,. - do,,_ [em] %7 008 006 004 002 0 002 004 006 008 0. %3 02 0.1 0 04 0.2 0.3
20, - 20, [em] QiPt,. - QP

i 5™ resTanL
240 S F
EON: resPhi ° b
0 200 ‘% E 1 Entries :
S oanE 1 Entries 2
~ 200~ D50 y
2 F = ean -0.0003698
2 180 ” Mean -3.226e-05 110 n
u-l E -
160 C RMS 0.02779
E RAMS 0.01624 120
140 — F ,
F u ** { ndf 350.1/89
E , =
120 ¥ ! ndf 109.3/55 mo:
= — Constant 157.4 +11.2
100E- Constant 209 £ 11.1 80 E onstan
e Mean  -4.6466-05 = 1.030e-04 601 Mean  -0.0001508 + 0.0001282
60— .646e-05 = 1.030e- C
C 40— .
40— Sigma  0.002779 + 0.000108 B Sigma  0.003228 £ 0.000192
C 20—
20— c
B Ll d e e LN e b Ll N N R O T 00y I A T s Ve Vet SNt I B
-00.1 -0.08 -0.06 -0.04 -0.02 0 0.02 004 0068 008 0.1 -%-1 -0.08 -006 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
¢mc ) ¢mc: [rad] tamlac - tanlm
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Additional check: resolution of kaon, p = 1.0 GeV/c
with genfit2

- & resZ0 ) resOmega
—60 E T -
£50r resDO | &7 3 ¥ Y
= ¢ o B Entries 2987 E 80— Entries 2795
S L Entries 2087 | ~ gl 5 F
»%0 2 7 Mean 0.0001864 H 70: Mean 0.006395
= ¢ B E
B & E
L%’ - Mean 0.000359 ] C RMS 0.01714 C RMS 0.09647
40|~ o S0
B AMS 0.01518 r 22/ ndt 78.39/57 F @ Indi 1482 56
L C 50—
ol 2/ nt 71.04 48 20 Constant 3752 1244 = Constant 4832284
B 5 Mean  0.0005838 +0.0004712 40
- consant 10,06 266 . : Mean  -0.003513 +0.002127
20 o Sigma 0.01039 £ 000048 0F- Sigma 004928 + 0.00208
L Mean 0.0001125 + 0.0003593 r C
- 10— aE
10 — Sigma 0.008001 + 0.000293 L C
- r‘ L m 10
7\ 1| | H_llm‘ 1 V_\”_( L1 ‘ I ’_Lﬂ'_w_ﬂ\ﬂhl U hl 11 _7’1‘4" L ).H'” : I*H—hlm | L |I L | ! ”H"l‘h"‘h‘ ‘H y ‘A” — :
D1 0.08-0.06-004-002 0 002 0.04 0.06 0.08 0.1 01008 006 004 002 0 002 004 006 008 01 43 02 o 0 o 02 04
-do_.[cm] 20, - 20, [em] e " : ’
oc = A0e QP - QP
90 ~ 140
3 9 resOmega 5 resTanL
5 a0l Entries o795 & | ]
% EU: 5120_ Entries 2987
5 of Mean 0006396 0 [
o F Mean 0.001237
c RMS 0.09947  100/—
60— C
E ¥ / ndf 148.2 /56 L RMS 0.02989
50; 80—
E Constant 48.32 42,84 C 12/ ndf 2435/90
40 Mean  -0.003513%0002127 60— Constant 1066+ 75
30— Sigma 0.04928 £ 0.00208 B
r 40— Mean  -0.0002776 = 0.0001724
200~ r
= - Sigma  0.003874 + 0.000215
10— 2
H N I R L = I P N P O 1 0 e B P e P T
93 0.2 01 0 0.1 0.2 0.3 %37 008 006 004 002 0 002 004 006 008 01

QiPt,, - QIPt,,, el - tamh
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Additional check: resolution of kaons, p = 1.0 GeV/c
with genfit

_ _— o 9F resOmega
E F resDO 5 resZ0 s g
= t - [ w 80— Entries 3380
S 70— Entries 3806 s | Entries 3806 EE
2 F g S0 8 qoF Mean 0.007722
§ o Mean -0.001399 g Mean 0.002105 E
T @ F RMS 0.1023
u RMS 0.01791 40— RMS 0.02265 60—
50— B £ o f e 1823/57
F ¥2/ ndi 125.8 /58 F » 50
= b ¥ /o 93.72/68 o Constant 46.98 313
F Constant 53.11+ 350 - 40
oF B Constant 36.85+2.25 E Mean 0001453 £ 0.002304
r Mean  -3.548e-05 + 3.608e-04 - 30:—
- 20— Mean  0.000991+ 0.000516 Sigma  0.05534 £ 0.00298
20— Sigma 0.008434 + 0.000428 -
B C Sigma  0.01196 £ 0.00052 2
10— 10—
E I C 10
APy PO NN ru |l i P AT RN ANUT A P PR SR r
%1 -0.08 -0.06 -0.04 -0.02 0 002 004 006 0.8 0.1 b O cho ufw\”—n ‘H‘ (A R RN B ‘I"J\LLMnmI'I—‘.HI'Im [
do,,. - do,._ [cm] $+ 008 006 004 902 0 002 004 006 008 O %3 0.2 0.1 0 0.1 0.2 0.3
20, - 20, [em] QiPt,, - QP
~ 140
= resPhi 5 resTanL
E 180 a [ .
© = - S 120 Entries 3806
s [ Entries 3380 gk
g M0 B Mean 0.0003771
L% C Mean -0.001846 100—
1201~ C RMS 002043
r RMS 0.02671 -
100 80— 72/ ndf 266.7 /86
C ¥2 [ ndf 221.4/79 -
80— 60— Constant 104.8 £ 7.2
C X Constant 1221+£7.2 C
60— - Mean -0.0002747 +0.0001806
r Mean  4.943e-06 £ 1.665¢-04 40—
il . B Sigma  0.004229 +0.000228
r Sigma 0.004011+ 0.000173 20__
20— L
Lol ke i Larst AR e el oy ol Lo P P B et P A TEr P e
97 008 006 -004 -002 0 002 004 006 003 0 b1 -008 006 -004 -002 0 002 004 006 008 0.1
e ™ O 126 tanh,. - tank,,
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A ) )0LICH
Additional check: resolution of electrons, p = 1.0 GeV/c
with genfit2

o 6 resOmega
£ °F = S T
s resD0 - n resZ0 ° | i
- F - e 2L P Entries 11392
S s niries "8 . Entries 11693 5 s
2L ' S 8 g 7F Mean -0.02509
§ ean 000038« £ [ r
i 50— E o Mean 0.0001107 C RMS 01026
r . - 40—
- RMS 0.018: : RMS 0.01761 r 32/ ndf 134.8/ 51
40— 2 r r
F X { naf 17/ 40:— ¥ / ndf 86.59/53 30—_ ConStanl 339 + 25
C +13. C L B
an: Constant 47.11 £ 3. o Constant 14834300 - Mean  -0.0131£0.0028
_ B r Sigma  0.0505 +0.0028
L - 05 + N C — A T
20 Mean 201605 £3.74e at Mean  0.0001722 £ 0.0004029 2ar
: Sigma  0.008197 + 0.0004: C . B
C C Sigma 0009089 + 0.000457 -
10— = 10—
C 10— r
IR N ¥ G T Nate R e AT A C ﬂﬂr
91 008 -006 004 002 0 002 004 006 008 0 PRSPPI s ¥ BRI NPT | S | PN Y ST o i IR R A0
do,,, - da, [cm] $7 008 006 -004 002 0 002 004 006 008 0 03 0.2 01 0 01 02 03
0, -20,, [em] QP - QP

With angular variable resolution
IS not good: need to investigate

but....
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y | A ) )0LICH
Additional check: resolution of electrons, p = 1.0 GeV/c
with genfit

E"F resDO T T resZ0
S o Entries 10650 o 60:— Entries 16659
g [ a [ Mean 0.001362
8 C Mean 7.772e-05 5 -
W ol P RMS 0.02408
C RMS 0.02273 C
r - o2 1 ndf 163.4 /79
40— ¥2 [ ndf 119.7/77 40—
C C Constant 41.74 £ 3.09
30— Constant 47.91£274 C
- 30— Mean -0.0005582 +0.0004526
20:_ Mean -0.0004038 = 0.0004272 E Sigma 0.0107 = 0.0006
r Sigma 0.01086 + 0.00045 20
o -
C 10—
%—mrn.rmmn—lr'r'l—.. Cl e i R I -
01 008 006 004 002 0 002 004 008 008 [cm01'1 C e N L N D
e e %3 008 -006 004 -002 0 002 004 006 008 0.1
20, - 20, [cm]
resOmega
B Entries 13453
- Mean -0.02071
50— RMS 0.1076
40—
b ...bad angular resolution
i was also with old-genfit.
20—
- pt distribution is worse than with genfit2
10{—
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Additional check: resolution of protons, p = 1.0 GeV/c FORSCHUNGSZENTRUM
with genfit2

£ o resDO T % resZ0
s [ Entries 7487 5 Entries 7487
@ S0 2 4F
§ L Mean -0.000939 § c Mean -0.0005575
w C Woge F
40_— RMS 0.01778 ; RMS 0.01818
B 30—
- [ 2
- %2/ ndf 66.26 / 55 F ¥/ ndf 84.97 / 58
30— 25—
— : +
- Constant 38.65+2.35 soE Constant  33.89=2.26
L £ +
20 B Mean 3.996-05 + 5.186-04 150 Mean  0.000313 £ 0.000526
n _ - Sigma  0.01151+0.00056
b Sigma 0.01083 + 0.00047 10—
: =
:m—| L | Ll wrl'mnl—hn 1 ‘ L1 ‘ L1 ‘ 1 ||—r|r||-|w—|rh r\mrl L0 :wl'\l'lul'\||'||r'||'||l_| ﬂﬁl 11 ‘ L1 | L1 | [ ||-||I'I|I'I|r'|| | ‘ o
-00‘1 -0.08 -0.06 -0.04 -0.02 0 002 004 006 0.08 0.1 -%.1 -0.08 -006 -0.04 -0.02 0 0.02 004 006 008 01
do,,,. - 0, [em]
- s F resTanL
2200 resPhi = a0l
= L Entries 7487
= — Entries 7330 = -
Soo |- @ q201—
£ L Mean 0.002361
g L Mean -0.001236 :
oo 100 — RMS 0.04006
80 j RMS 0.03447 B
B g0l ¥  ndf 574.8 1 97
I~ %2 / ndf 314.1 /91 —
60— C
= C Constant 84.18 £7.53
- Constant 93.86 +6.13 B0 —
a0l = Mean  -0.0002574 + 0.0002447
|- Mean -0.0004332 + 0.0002078 40 __
- B Sigma 0.005415 + 0.000427
20— Sigma 0.005023 + 0.000255 ~
|- 20 -
‘d:‘ |_||J:|-'—IJ_‘\_L‘ V—'—\L’—I—HJ_LH 11 | L1 ‘ L1 =N | V—\—‘\I—MW o Ll L Y — | — J - — el L ] Ll I —
-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1 91 008 006 -004 -002 0 002 004 006 008 04
o -0 [rad tank,,. - tank
Q/pt distribution is not good: need to be understood 29
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Additional check: resolution of protons, p = 1.0 GeV/c FORSCHUNGSZENTRUM
with genfit

— 70 —_
E 70 resDO £ SOF resZ0
§ sol— Entries 7492 5 Entries 7492
g F 2 4ob-
§ = Mean -0.0007635 § 40E Mean 0.00119
W 50— ] F
C 35 RMS 0.02287
C RMS 0.01945 E
a0 30— 2 / ndf 135/71
C %2/ ndi 82.14 /65 -
C 25 Constant 33.98 + 2.37
30— Constant 46.37 £ 2.57 =
- 20E- Mean  5.8756-05 + 5.437¢-04
0 Mean  -0.0009849 £ 0.0004300 15 =
- E Sigma 0.01216 £ 0.00066
10: Sigma 0.01067 + 0.00041 mf—
C 5—
P N S P S s P ey bele dhon o =
9).1 008 -006 -0.04 -002 0 0.02 0.04 0.06 0.08 0.1 %— M ool T, e L . P.J-Lmﬂ. ao o
AR Af Tand -0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 D.DGn 0.0{\8 . L‘:.1
B ol resPhi 5140 resTanL
w _ =~ [ Entries 7492
S C Entries 7492 2 L !
:_G 140_* 2120— Mean 0.0010098
5 Mean 0.0001097 s RMS 003553
@ 20— 100
o RMS 0.03075 -
100{— C
- %2 { ndf 337.4/ 91 80—~
80_— C
- Constant 1157 +75 60—
60— r
L Mean  -2.932e-05 + 1.707e-04 -
40 _ o
C Sigma 0.004212 + 0.000211 C
20_— 20—
;-f. |_m|._"—|-l'|_ Ul ,—n_|_|J—|,_Lh_|TLLr|—|u_|—._|T|_,_‘_J_,_ jﬂlhlhllﬁlﬂhlllnl\llIII‘I\III ||-\I_|l_\|l'lw|-|||||
.%.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 008 0.1 -01  -0.08 -0.06 -0.04 -0.02 0 002  0.04 006 008 01
o -0 [rad| tanh,,, - tank, .

Q/pt distribution is not good: need to be understood 30

Not possible to fit tanA with a Gaussian
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First test with a “standard” analysis channel

. 180 == htemp
pp — JIgTerTe "3 o
- AMS 1.023
EvtGen: 2500 events generated e
PndVixFitter is used =
No dedicated selection: only det acceptance ™
“best” “E
&0 [—
GF2 1653 wE
20—
Many candidates/event - al il iialy
GF 2344 Only 1 cand/event: <1000 o es s 23 3 ;'Ei'_m
H+u— Inv mass [GeV/c T
: - 14{'__ _
o -
s-GF2 Mean 3.008 - Mean 3.097
C 100 —
ol RMS 0.05308 . RMS 0.05887
15— N
= Constant 22871146 ED:_ Constant 1095433
0p Mean 50970002 ol Mean 3.095 + 0,001
C Sigma 0.04116 =+ 0.00167 C
s b Sigma  0.04488 + 0.00095
g T T L Lo T %9 B T 23 2.4 a5
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Mitglied in der Helmbolie- Cameinechaft

. A ) 0LICH
Co n C I U S [ 0 n S J FORSCHUNGSZENTRUM

@ /genfit2/ has been ported in PandaRoot
@ Preliminary comparison with old-genfit has been provided:

first tests on 1000 (single track) events show improvement
@ Very important: to check the pull of tracking distributions

need to repeat this study with higher statistics, all hypothesis, different p

@ One issue still to be tuned: PndMCTrackAssociator
@ Fast simulations run smooth: no tracking (except the PndPidCorrelator)
@ Please, check your analysis with genfit2 and report troubles in the forum, if any
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