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Outline

= PXD Data Reduction basf2-modules description
= What’s happening after the changes to the software (all at once):
» genfit2
» new externals v00-05-00 (python 2.7)
» [ TB geometry (not freezed yet) |
= The first (very) preliminary results after the migration to genfit2
= short- & long-term list of to-dos

= Conclusions
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basf2 Modules
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PXDDataReduction Module is the
one that compute the ROls

ROIPayloadAssembler Module
packs the ROls in a format ready
for the ONSEN 4




Main Modules Descriptions

evt number, run number,
exp number

Npr— *
PXDDataReduction !
< >@ HLT node
~ GOIPayloadAssembler

@ HLT node

£

Private Attributes

doudble m_coorl
u coordinate of the intercept

doudble m_coorV
v coordinate of the intercept

for debugging purpoges

statisscal error of the extrapolation along the v coordinate Private Attributes
double m_sigmaUprime
Mm of the extrapokation of U prime int m_minUid
double m_sigmaVprime u ID of the bottom left pixel of the ROI
statisscal error of the extrapolation of V prame it m_maxUid
double m lambda
longth of the track u ID of the top right pixel of the ROI
VxdiD:baseType m_sensoriD int m_minVid
sensor ID v ID of the bottom left pixel of the ROI
it m_maxVid ROISender
v ID of the top right pixel of the ROI @ HU‘ out
VxdiD::baseType m_sensoriD
s gends the payload

via TCP-D to the ongen

Giulia Casarosa F2F Tracking Meeting - 12t Dec. 2013 5



Ancillary Modules

@DdigiFi@

@IGeneratoD

removeg the OXDDigit outeide the ROle to teet the payload format
(not really an ancillary module,

we need it for gimulation)

generateg ROlg

evaluates the performance of the
OXODataReduction Module
(efficiency...)

PXDDataRedAnalysis
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Additional Informations

= At present, all modules and classes are in the tracking package
= The PXDdigiFilter will be moved to the pxd package

= The ROIlid dataobject will be renamed to ROl and will be moved to the
pxd package

= The PXDDataRedAnalysis will be re-designed in order to have an easier
and more efficient tool of analysis (after the test beam)

= Apply rules on naming scheme / coding convention discussed
yesterday
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What Happened after
the Last Changes the
Software



r/793 and externals v00-05-00 (1)

= first solved compilations problems due to trg/SConscript and trg/cdc/include/TRGCDC.h

[KEK@~/releases/r7793]1$ svn log tracking/modules/pxdDataReduction/

= migration to genfit2 done by Johannes:
r7708 | Jojol987 | 2013-12-05 03:00:04 +0900 (Thu, 05 Dec 2013) | 1 line

= first attempt to run the module: genfit2 merge

[KEK@~/releases/r7793]% basf2 tracking/examples/pxdDataReduction.py

[...]

urren
[DEBUG] %%%%%%%% EVENT # of tracks = 12 { module: PXDDataReduction @tracking/modules/pxdDataReduction/src/PXDDataReductionModule.cc:128 }
[DEBUG] %%%% Fit track candidate Nr. : 1 { module: PXDDataReduction @tracking/pxdDataReductionClasses/src/PXDInterceptor.cc:49 }
[DEBUG] appendIntercepts, checking 40 planes { module: PXDDataReduction @tracking/pxdDataReductionClasses/src/R0IGeometry.cc:49 }

[DEBUG] before predictedIntersect { module: PXDDataReduction @tracking/pxdDataReductionClasses/src/R0OIGeometry.cc:69 }

Error in <TVectorT<double>::operator=(const TVectorT<Element> &)>: vectors not compatible

[DEBUG] after predictedIntersect { module: PXDDataReduction @tracking/pxdDataReductionClasses/src/R0IGeometry.cc:71 }

[DEBUG] after covMatrix { module: PXDDataReduction @tracking/pxdDataReductionClasses/src/ROIGeometry.cc:74 }

Error in <TVectorT<double>::operator()>: Request index(3) outside vector range of 0 - 0

= problem solved: // TVectorD predictedIntersect;
// TMatrixDSym covMatrix(theTrack—->getCardinalRep()->getDim());

::MeasuredStateOnPlane state = theTrack—->getFittedState();

try {
: :SharedPlanePtr plane(new ROIDetPlane(xitPlanes)); // TODO: save copying

lambda = state.extrapolateToPlane(plane);
} catch (...) {

B2WARNING ( );

itPlanes++;

continue;

}

const TVectorD& predictedIintersect = state.getState();
const TMatrixDSym& covMatrix = state.getCov();



r/793 and externals v00-05-00 (2)

= unresolved problem: Segmentation Violation occurring at different
times (# events and/or # track candidate) depending on where we run
the code (KEKCC or Pisa):

[DEBUG] %%%%% Fit track candidate Nr. : 9 <{ module: PXDDataReduction @tracking/pxdDataReductionClasses/src/PXDInterceptor.cc:49 }

Program received signal SIGSEGV, Segmentation fault.

0x0000222aab111879 in TObject::TestBit (this=0x10, f=16384) at /sw/belle2/externals/v00-05-00/root/Linux_x86_64/debug/include/TObject.h:171
171 Bool_t TestBit(UInt_t f) const { return (Bool_t) ((fBits & f) !=0); }

(gdb) where

#0 0x00002aaaab111879 in TObject::TestBit (this=0x1@0, f=16384) at /sw/belle2/externals/v00-05-00/root/Linux_x86_64/debug/include/TObject.h:
171

#1 0x00002aaaae3cOb45 in TVectorT<double>::IsValid (this=0x10) at include/TVectorT.h:89

#2 0x00002aaaae3fec69 in TVectorT<double>::operator() (this=0x10, ind=0) at include/TVectorT.h:211

#3 0x00002aaab9353eab in genfit::RKTrackRep::getCharge (this=0xb23edbd, state=...) at genfit2/code/trackReps/src/RKTrackRep.cc:643

#4 0x00002aaab92f9649 in genfit::KalmanFitter::processTrackWithRep (this=0xac4d248, tr=0x7fffffff9580, rep=0xb23edbd, resortHits=true) at

genfit2/code/fitters/src/KalmanFitter.cc:240
#5 0x00002aaab92b95c6 in genfit::AbsFitter::processTrack (this=0xac4d248, tr=0x7fffffff9580, resortHits=true) at genfit2/code/core/src/

AbsFitter.cc:28
#6 0x00002aaacb79308f in Belle2::PXDInterceptor::filllnterceptList (this=0xac4d240, listToBeFilled=0x7fffffff9990, trackCandList=...,
gfTrackCandToPXDIntercepts=0x7fffffff9a80) at tracking/pxdDataReductionClasses/src/PXDInterceptor.cc:62
#7 0x00002aaacc8debb6b in Belle2::PXDDataReductionModule::event (this=0x10642a@) at tracking/modules/pxdDataReduction/src/
PXDDataReductionModule.cc:146
#8 0x00002a2aab0Obl6b2 in Belle2::EventProcessor::processCore (this=0x7fffffffa660, startPath=..., modulePathList=Traceback (most recent
call last):
File "/sw/belle2/tools/gcc/lib64/../share/gcc-4.7.3/python/libstdcxx/v6/printers.py", line 103, in children
nodetype = find_type(self.val.type, '_Node')
File "/sw/belle2/tools/gcc/lib64/../share/gcc-4.7.3/python/libstdcxx/v6/printers.py', line 43, in find_type
field = typ.fields() [0]



PXDDataReduction
Module Description
and Performance



Software-Based Data Reduction Algorithm

[implemented in PXDDataReduction]
1. pattern recognition performed with SVD hits only:

* TrackCand list produced by VXDTF (or MCTrackFinder for testing purposes only)
2. fit the TrackCand using the standard kalman filter and produce a Track
* the fit is done in both directions: first inward, then outward
3. the Track is extrapolated on each of the 40 planes containing a PXD sensor
* obtain an extrapolation point on the plane and the associated statistical errors ostat

4. a rectangular region is defined given ostat, @ systematic error osyst and a total number of
0 = sqrt(o?sat + 0%yst) in each direction u,v

5. the region is intersected with the sensor and then translated in pixels ID

L 4 s \
L 4
ROI o track reconstructed

using SVD hits (VIDmax, UIDmax)
UL) m
v s PXD sensor (VIDmin, UlDmin) +
L ———— sensor|D
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Definition of the Figures of Merit

= Definition of efficiency for PXD Data Reduction:

# PXDDigits inside a RO inefficiencies of the
€= pattern recognition
total # PXDDigits of TrackCand are factorized!!

= Definition of data reduction factor:

< # pixels in ROl/event >
250%768 pixels/module * 40 modules

= execution time: we run on the HLT, we need to be fast: benchmark = 1ms/track

F2F Tracking Meeting - 12%" Dec.2013



[ MCTrackFinder ]

ROI Efficiency with MCTrackFinder

= We simulate 700 events using EvtGen and use

the MCTF as pattern recognition: MCTrackFinder
4 ~905 traCkS/event "0‘100 L I | I LI L l I l | I | I LI | I | I
2 - —t— B ; 1 -
» ~4.2 PXDDigits/track T i -
95— i
.. . N e=091.7£04) % -
= Efficiency = (91.7+0.4)% = 3645/3974 PXDDigits
90— —
= [nefficiency mostly due to failures in fitting the - Transverse Momentum ]
track and finding an intercept with the sensor 85— 25007 ARRAL I oan]
planes - + L -
. . o . . 80— O —
» 321 PXDDigits (97.5% of ineff.) are lost since - . .
no intercept is found 751_ | 3
o increasing the size of ROI will not have a - ooof] -
significant impact on the efficiency 70:Jr i
500}1 —
» 8 PXDDigits (2.5% of ineff.) are lost since a : | . ]
the ROl is defined on the wrong sensor. 65— BT
60 :I | I 111 I L 11 I 111 | 111 I 111 I L 11 I 111 I || I L 11 I 11 I:
~ ~ 0 02 04 06 08 1 12 14 16 18 2 22
# PXDDigits inside a ROI inefficiencies of the P, (GeV)
€= total # PXDDigits pattern recognition the estimated efficiency ie compatible with
. of GFTrackCand are factorized!! ) the one obgerved with the old genfit
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PXDDigits classification (MCTF)

MCTF /f
in a ROI
7
: I | | I | L | L I | | I
900 N
- \ no intecept found
800 '
_ ROI defined with wrong VxdID
700—
: \
600 no ROI, intercept right VxdID
- b
500
- %ﬁu ROI defined with correct VxdID
200E- A
R
300
=
200
100
00 0.2 04 06 0.8 1 12 14 16 18 2

Giulia Casarosa

o (GeVi/c)
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[ MCTrackFinder ]

What Hits are we Missing?

= mainly hits of low transverse-momentum tracks

track
= later hits of tracks looping on the plane z = 0 (-10% of the inefficiency)

= first hits of tracks at A=0° and A=65° (- 90% of the inefficiency)

Z

G\it global time > 1 ns) pamsastd smutnaer (hit global time <1 ns) lamirdiod. ot sont

Entries 27 Entries 294

[T T[T T T T [T T T T[T Tr7T w LI B L B B BB Mean 8.457 SLILEN DL B SR LN N L B SN B B LB Mean 26.68

: | RMS 16.1 RMS 39.72
16~ = - L[[ =
14} - o =
of 1 entries = tracks  ,¢F =
- - for which the - TN .
t : €6 14 -_ .* __:
10F - fit has a “bad - 1 ]
- . track status” or  2F E
oF E the interceptis  10[ ' l =
6L - not found 8F 1 -
o . 6 =
O-I 1 I | . l 1111 I L 111 l L1 11 1111 l L1 11 l | l— O:I 1 I L1 11 l 111 l 101 1 l | 1 l 11 1 l L1 11 [ 1 l:

-150 -100 -50 0 50 100 150 -150 -100 -50 0 50 100 1
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[ MCTrackFinder ]

Data Reduction Factor & Execution Time

distribution of the # of pixels in the ROIs hArea
Entries 3645
. <#pixel$ 'in ROI/event> :I1nn]1-~lil'II»]IIII]TIIIIIIIIIvTI1ITI'nII-T Mecan 2304
= Data Reduction Factor = : - L
250%768 pixels/module * 40 modules 300~ 1 .
» 1% taking 100 in each direction 250 k =
» to be tested with background... 200}~ [ example foran
- area of 100 -
150~ -
100 =
50— | § w -
. . . . 0:1 AL MEITERATNEE IHM:J:W}JPF}”:”-Luﬂthm h[“ﬂtl 1 |:
= Execution time (code compiled in debug mode): 0 1000 2000 3000 4000 5000 6000 7000 8000 900010000

* 600-700 ms/track (with 5 iterations of the kalman filter)
» at least 10 times slower than before (genfit1, externals v00-04-02)!

» the benchmark is 1ms/track...

the deterioration of the execution time ig not undergtood and need to be investigated
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[ MCTrackFinder ]

ROI Definition, the U and V pulls

U pulls for PXDDigits contained in ROI hPullU V pulls for PXDDigits contained in ROI hPullv
Entries 1645 Entries 3645
160 _'__] 1 ] T LI | l | I B | l | B B I T Mean 01298 160 :_— L | I || LI | ' | I B ' | B B [ T \oan 02981
140 : e e s RMS 1,389
: lilndl 1423173 140:,_ zzlnd 169.4 189
120 [ o WrE 1A N Constant 139.9 +32
- Mean  -0.1381 : 0.0192 120—
s - Meoan <0.2379 : 0.0203
L Sigma 1.132 + 0.015 - . S
- - gma 1 £ 0.
100 i | 100} ]
80 B 80[- .
60— — 60 - .
40+ ] 40 [ _
20~ — 20} -
0 N L | I r O L L1 l L1 1 l 1 1 l 1 ]
6 -4 ) 0 2 4 6 "6 -4 -2 0 2 4 6

= pull = (intercept - center of the fired pixel)/(stat error on intercept)
= U (V) pull are slightly biased\to negative values by 14% (24%) of the stat error

= U, V stat errors are underestimated by ~15%
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MCTrackFinder vs VXDTF

= We simulate 100 events using EvtGen and use MCTrackFinder vs VXDTF
the VXDTF as pattern recognition:

’\;‘100_]]][]!]%]!l!lli!lll{lll|lll|l__l[lll|lll!lll_

» ~8.6 tracks/event > [ & - i

v £=(91.7+0.4) % -

» ~4.1 PXDDigits/track T

: ] i

= Efficiency = (75.2+0.7)% = 2670/3552 PXDDigits i i -
go- T —— , } -

» something strange in the dependence on OSSO

transverse momentum!!

€=(752+07) %
70 +
= |nefficiency mostly due to failures in fitting

the track and finding an intercept with the

= MCTrackFinder

sensor planes 601~ - VXDTE
» 796 PXDDigits (90.2% of ineff.) are lost i
since no intercept is found 50—
» 77 PXDDigits (8.7% of ineff.) are lost N
S]nceathe ROl ]Sdef]ned on thewrong 40—"111111|||||111|111|11|||11|1|||11||||||1|1
Sensor 0 02 04 06 08 1 12 14 16 18 2 22
4 ~N p, (GeV)
_ # PXDDigits inside a ROI inefficiencies of the the ectimated efficiency ie 5% worge than
€ total # PXDDigits pattern recognition
of GFTrackCand are factorized!! the one obgerved with the old genﬁf
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PXDDigits classification (VXDTF)

4
ina ROI
%/{
N
W no intecept found
kY

ROI defined with wrong VxdID

Y
W no ROI, intercept right VxdID
5

L4 RO defined with correct VxdID

llllllllllll

VXDTF
"IN
- \
7005— %
.l
y
200 §

0 02 04 06 08 1

1.2 14 16 18 2
o (GeV/c)
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ROIs with the VXDTF

U pulls for PXDDigits contained in ROI

140

120

100

o
o

NN
o

()
o
O’)‘11lltvllrl|]1r||rrlltrlltrl]

N
o

=)

= U (V) Pulls are negatively biased by 30% (11%) of the statistical error

= the statistical errors are underestimated by ~15-20%

| | i LI | l LI |

o I I | I

IR N N S R A N O N A

hPullU
Entries 2670
Meoan -0.2541
RMS 1.591
12 I ndf 290.2/88
Constant 933 =27

Meoan -0.3085 = 0.0248

Sigma 1.16 = 0.02

4 2

2

llllllllllllllll

V pulls for PXDDigits contained in ROI

100

80

60

40

20

[ VXDTF ]

ITTIITT]ITTIITTIIITIIIT

| | I I LI | l 1 o I LI I I | I

ol DR N N U U A N N A B

hPullV
Entries 2670
Mean -0.1006
RMS 1.404
2* I naf 150.8 / 81
Constant 98.69 : 2.62
Mean 0.1097 1 0.0249
Sigma 1.212 = 0.01

4

-2

0

2

llllllllllllll

= Data Reduction Factor = 0.9% (average area compatible with the one using MCTF)

= Execution time = 740 ms/track (5 iterations of the kalman filter)

Giulia Casarosa
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Giulia Casarosa

-

-

Performance with Beam Test Geometry

We simulate 100 events using particleGun (2GeV e°, no beam divergence) and
use the VXDTF as pattern recognition:

» ~0.45 tracks/event (0.32 with MCTrackFinder)
» ~1.9 PXDDigits/track (3.1 with MCTrackFinder)

Efficiency = (97.5 + 0.7)% ( (99.2+0.4)% with MCTF, (99.0+0.2)% with genfit1)
Data Reduction Factor = 0.01% (same with MCTrackFinder)

Execution time = 5 ms/track (same with MCTrackFinder) - both in debug mode!

Efficiency ~compatible with the one obtained with the old genfit,
execution time now a factor 2 glower

F2F Tracking Meeting - 12%" Dec.2013
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Giulia Casarosa

What’s next

F2F Tracking Meeting - 12%" Dec.2013
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Giulia Casarosa

...on the Short Term (test-beam)

= solve the Segmentation Violation ~ ASAP

= write the DQM Module ~ by Christmas

F2F Tracking Meeting - 12%" Dec.2013
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...on the Long Term

= Improve the efficiency with VXDTF:
* apply a beam-spot constraint to the track fit
* specify the seed of the momentum for the fit
* “manually” fit the hits to a helix
= |mprove the speed of the module (benchmark is 1ms/track)
* understand the huge increase in execution time
* can avoid evaluation of the covariance matrix to save some time

* “manual” fit to a helix can be faster

25



Giulia Casarosa

Conclusions

= |mportant changes in the software lead to:
» unresolved Segmentation Violation problem to be solved ASAP

» first (very) preliminary results show a deterioration of the
efficiency and an important reduction of the execution speed

= Next weeks will be focused to solve the runtime problems and prepare
for the TB (efficiency and speed are not an issue for the TB)

= On the long-term the focus will be on improving the efficiency and the
speed of the Module

Thank You!

F2F Tracking Meeting - 12%" Dec.2013
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backup-slides
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[ genfit1 & MCTrackFinder ]

ROI Efficiency, pr dependence

ROI efficiency - MCTrackFinder

?100 I I 1 LI I 1 i I I 1 |
= Efficiency = (91.8+0.1)% = 38636/42072 PXDDigits = [ L1 TG A=
w : |—!—| N :
» strongly dependent on the transverse 95 = —
momentum . e=(91.8x£0.1)% i
90 =
= |nefficiency mostly due to failures in fitting the - e Momentum —
track and finding an intercept with the sensor 85:—'+' 25007 M o] (1
planes - E 1
»  94% of the times no intercept is found 801 N .
o increasing the size of ROl will not have a - = E
significant impact on the efficiency 5{_. ol ! ]
» 6% of the times a ROl is defined, 95% of 70F =
which the sensor is the wrong one. - | f .
65 — Oj‘ Y S— _Jf,;,:;,,_,._‘_;.___ -'2.-.:» —~
— p, (GeVic) :
60 :l || I 1 11 | 111 I | | I 111 | 111 I 111 I | | I 111 | 111 I | l:
- N0 02 04 06 08 1 12 14 16 18 2 22

# PXDDigits inside a ROI inefficiencies of the Py (GeV)

€= total # PXDDigits pattern recognition

are factorized!!
L of GFTrackCand )

29



What Hits are we Missing?

= mainly hits of low transverse-momentum tracks

= later hits of tracks looping on the plane z = 0 (-30% of the inefficiency)

= first hits of\tracks at A=0° and A=65° (- 70% of the inefficiency)

(global time > 1 ns)

D~

ST P ‘-Cr.n‘x

Entries 984
FT T [T T T T[T T T T[T T T T [T T T T[T T T T [TTT Mean 1.751
4001 RMS  12.39
350 =
300 - entries = tracks
: . for which the
2501 E fit has a “bad
™ - b 2]
200 E tracI.< status c?r
- - the intercept is
150~ - not found
100~ B
50 [ ) =
0:1 1 I L1 11 l 1 11’1 1 I 1.1 r‘l‘ l L 11 l ﬂJ | . I L 11 1 l:

-150 -100 -50 0 50 100

A

150

(global time <1 ns)

[ genfit1 & MCTrackFinder ]

>

track

Z
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[ genfit1 & MCTrackFinder ]

Inefficiency due to Bad Track Status

true hits

GFTrackCand

GFException thrown with _excString:
RKTrackRep: :RKutta ==>|Do not get closer to plane!

in line: 1230 in file: /home/buildbot/externals/v@v-04-01/src/genfit/RKTrackRep/RKTrackRep.cxx

with fal ] ] ]

'warnTy  GFException thrown wit :
RKTrackRep::Extrap maximum number of iterations exceeded
in line: 934 in file: ome/buildbot/externals/veb0-04-01/src/genfit/RKTrackRep/RKTrackRep. cxx
with 7

'warn, GFException thrown with excString:
RKTrackRep: :RKutta ==> momentum too low: 2.56996 MeV

in line: 1134 in file: /home/buildbot/externa(s/v@0-04-01/src/genfit/RKTrackRep/RKTrackRep.cxx
with fatal flag ©

[WARNING] bad track status { module: PXDDataReduction }
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hPullU
Entries 38636
Mean 0.2297
RMS 1.261
£* 1 ndf 913/97
Constant 1567 + 109

Mean -0.2268 : 0.0059

Sigma 1.149 1 0.005

= pull = (intercept - center of the fired pixel)/(stat error on intercept)

» lllllllllllllllllllllll

[ genfit1 & MCTrackFinder ]

ROI Definition, the U and V pulls

U pulls for PXDDigits contained in ROI

V pulls for PXDDigits contained in ROI
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hPullV
Entries 38636
Mean -0.05963
RNS 1.237
1?1 nat 8739197
Constant 1597 + 111

Mean 0.06376 1+ 0.00582

Sigmsa 1129 = 0.005

-4 -2 0 2

» lllllllllllllllllllllll

= U (V) pull are slightly biased\to negative values by 20% (5%) of the stat error

= U, V stat errors are underestimated by ~10-15%
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[ genfit1 & MCTrackFinder ]

Data Reduction Factor & Execution Time

ROI area

hArea
Entries 38636

= Data Reduction Factor =

< # pixels in ROl/event >

250*768 pixels/module * 40 modules

» 1.2% taking 100 in each direction

» 0.4% taking 50 in each direction

Execution Time

(to be tested with
background)

35001
3000

2500

1500

1000~

500} I

TTT] Mean
RMS

2337
1842

2000 ; I

0 .:rx Leaaalisaalans T LiL‘llLlell l—l‘(‘-"h"‘.lbblﬂlif

l

example for an
l area of 100

qL

L.

l'llllllllllllll'l[l'lllllljlllll

1]"

0 1000 2000 3000 4000 5000 6000 7000 8000 200010000

# pixels

= Fxecution time (code compiled in debug mode):

* 45.5 ms/track with 5 iterations of the kalman filter

* 53 ms/track with 10 iterations of the kalman filter

§700~I L L LI LI I LR I LB I L I LI I LI I'V—
g // )
2 600~ (debug mode) —
>
Q - —
500~ - -
- //” ¥ I ndf 0.03025/1 | -
[~ p0 380.4 + 0.2116 | -
400+ p1 15.02 + 0.01611 | —
300 -
: (opt mode) -
200} y € —
“NENEEEEEEEEE I RN NN FEEE NN RN -
4 6 8 10 12 14 16 18 20

# iteration of kalman

* opt mode: 21 ms/track with 10 iterations

* 68 ms/track with 20 iterations of the kalman filter
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[ genfit1 ]

MCTrackFinder vs VXDTF —__, track candidates

track candidates are produced by real
built with the true pattern recognition
SVT hits
MCTrackFinder vs VXDTF
‘WeSimUlate1keventSUSingEVtGenandUse :;0\100IlllllllllllIIIII]IIIIIIIII[III]IIIIIIIIIII
the VXDTF as pattern recognition: = [ —— . ] A
P 5 TR £=(91.8+0.1) %]
» ~8.5 tracks/event gol T AR — Frasssssssssssssr T
» ~4.1 PXDDigits/track [ s -
e e=@8l.1+£02)% -
= Efficiency = (81.1+0.2)% = 28388/34988 PXDDigits 80 ~
R —
» similar dependence on transverse / 20 :_P _:
momentum observed with MCTrackFinder - : g
- = MCTrackFinder -
= |nefficiency mostly due to failures in fitting 60— s VXDTF _
the track and finding an intercept with the i _
sensor planes - :
. : : 50— —
» similar behavior observed with - 7
MCTrackFinder =3 -
40 111 I 11 | 1 11 | | | I 111 | 11 | 1 11 | | | I | | | 1 11 | 1| l-
0 02 04 06 08 1 12 14 16 18 2 22
e ) P, (GeV)
# PXDDigits inside a ROI inefficiencies of the
€= total # PXDDigits pattern recqgnit,i,on
g of GFTrackCand are factorized!! )
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[ genfit1 & VXDTF ]

ROIs with the VXDTF

U pulls for PXDDigits contained in ROI hPullU V pulls for PXDDigits contained in ROI hPullV
Entries 28388
Illl]]l]]ll]ll]]limm 02068 lll]llllllllllI]IIE'“”“ 20388
1200 RMS 1.317 1200 Mean 0.06326
1 | naf 782.5197 RMS 1.346
Constant 1120 = 9.1 2
1000 v* 1 nat 7608197
1000 Mean -0.2071 + 0.0071
Constant 1087 = 8.9
Sigma 117 0.1
Mean -0.05126 + 0.00730
800 800
Sigma 1.206 + 0.007

600 600

400 400

200 200

Illllll]llllllllIllllll]ll

| I I L I | I LI | I | I I o I I

llllllllllllllll

llllllllllll

[ N T TR N A N N B I I I T B A A I A B B

-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6

= U (V) Pulls are negatively biased by 20% (5%) of the statistical error
= the statistical errors are underestimated by ~10-15%
= Data Reduction Factor = 0.8%

= Execution time = 35 ms/track (10 iterations of the kalman filter)
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Statistical Error of the Extrapolation

sigmaU for PXDDigits contained in ROI hSigmaU

Entries 38636

llllllIIIII]IIIIIIIllll]lll]lllllllMeal’l 0.01658

Iy RMS  0.02154
10000 H . —

i [ MCTrackFinder ] 4
8000 —
6000H- -
4000+ —
2000 ].L —

A — -

0 caad ool iyt b g Lo Lo o baaadd

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Ostat(U) €M

[ genfit1 ]
sigmaV for PXDDigits contained in ROI hSigmaV
Entries 38636
7000 [ MCTrackFinder ] —:
6000 —
5000 —
4000 —
3000 —f
20005— —
10005— . —f
N 1,Hfﬁ“’-rh~m_.~rw
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

= with the VXDTF we observe similar statistical errors :
» in the U direction: mean = 0.015 cm (-10%), RMS = 0.021 cm (+13%)
» in the V direction: mean = 0.020 cm (-7%), RMS = 0.031 cm (-5%)

Giulia Casarosa F2F Tracking Meeting - 12" Dec. 2013

Ostat(V) €M
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