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Covers all software tasks: data aquisition/simulation, online/

offline reconstruction, calibration, physics analysis ...
B Modular design, I/O and object interchange and lifetime
managed via DataStore able to stream ROQOTified objects

Track Fitting with General Broken Lines (GBL)

Nanae Taniguchi (KEK)

General Broken Lines GENFIT Material Treatment — B Full scale Geant4 and dete_ctor _S|mulat|on |
B Development of basf2 Calibration Framework in progress
m Track model with proper describtion of m Generic track fitting toolkit m GBL trajectory constructed from track candidate m Uses mature basf2 features: modules, logging, histograming ...
multiple scattering (MS) B Runge-Kutta track extrapolation B Reference seed extrapolated to integrate material m Seamless parallelization of event processing and data collection
B Trajectory constructed from points with a B Arbitrary measurement dimension distribution and calculate moments of x/X,
measurement and/or a thin scatterer B Local measurement system constructed at ) . ] ; s—s)? ds .
(source of track slope variance) virtual planes (detector planes in VXD) =150 / ETORE / I %@
e ~ Mmeasurement pol of oseat residua B Material between each two detector planes (in VXD) >:DST | DataStore
’ ’ o translated to two equivalent thin scatterers (1% at plane, Root et
ticl nd . . 9 File
ok 2"% at So ) with MS angle variance 67 and 63 — J
2 __ 0%As? g2 — _0%5° __ As®435° D
measuremen meas i — N~ 5 =95 = x5 =5 So —m — N ———
] ? ’ ; RS (91 As?+52 2 As?+52 2 § T_I\ Geometry Construction
m Fit parameters also include kink angles at - oasurad segment n scattering material (DB) — 1/ Init Geometry Translators
. surface of :
scatterers, common curvature correction, constant drittime Jeteemr e ~— —
drift time corrections (CDC) e -
m Global linearized x” fit by minimization of e thin scatterer @ @ @ Ring Buffer
residuals and kinks yields full covariance m Integrated in Belle 2 Software Framework O ., ) _- fitted trajectory
PXD/SVD/CDC
[est of simultaneous calibration and alignment
g GBL fitting | fitting | fitting
of Belle Il silicon vertex detector and central drift chamber =N
Simulated Track Sample
B=0T 10
100,000 tracks 100,000 tracks 100,000 tracks — . Mill GBL
:E:_ ) I Dzlitz Collect Data 2ct Data Tracks
\' > Op
< Fill
-5 N Fill hgrams/
\\_/\ Histograms/ uples/
NTuples/ rees
Belle Il cosmic ray uy generator using  Belle ll efe s pu*y” Trees
measured distribution at Belle pair generator
Alignment & Calibration Parameters —0.3
= g %21”4' _. Mille binary files Ring Buffer
S 20 + 187 Shifts Rotations g 0 1 +
+ ?Zr;zors, Al_l, Av, Aw :I?,nArf(’er?tY _—0-1 -. Each process writes HIStO,(,ITI;;?AZ/Tree
o alignment g 0.2 t a separate file.
~J] parameters 0.3
: ~0.4
32 axia| —= ~ . : 0 20 40 60 80 100 120 140 160 180 200 0
S0 Shift CJ Drift velocit Sensor number
=l layers, <$> Axl Asy H@%@H A‘f/'d velocity
O [els ! ; . . .
. . alignment calibration
parameters e 80E - e e
70E ’ ) 0 opogon I ........... 0 Calibration ) >
1338 global parameters - 10 fixed for reference = 1328 free 60E 20 S 8
€S0 00 7 ' E_40F 7 ® .
=40F - 3
5305— ____________ e <9790 J4 Read cache
B No mis-alignment for VXD sensors to check for stability 20fmms  Bam  mEm OO —80 2 _
and possible weak modes 100 . . . . -100 . e . 0 . .
(] Misalignment of deviation from design value < 50um 0 N I_Sglzer nu?(ﬁber ga?gial onliz f%lyer number (a§2ia| onlya ) ’ ° ? I_Sf’;lyer nu4r(ﬁber (afigial onlye)o
axial CDC |ayerS :E A ‘mm Ay ~120um shift in several layers of Main part —(')l 4 E_ 20p oo o 0 Mg, “gn: —0.% Local Fits
|n AX, Ay 4‘}3‘1}:’” . 7;”70‘ e Fwd. endplate due to an earthquake o un . ot " 5 wﬂ o _1—5 # ooooog Soooog
S|m||ar tO 201 4 u’%% _J\ i Wﬂw "CDC measurements prior to alignment” -3 2 T #!5 ”“‘:ﬁ ﬂ’:ﬂ'ﬁ :) 2 0 : uy Y Ky Ly 12y v -2 Y Ey Ky Ly

survey S X

19th Open Meeting of the Belle Il Collaboration

lllll

Write cache

Millepede I

g
§s =i~ 4th Nov 2014
: . , , : . Visible bias comming from simulations effects
B Mis-calibration of (linear) x-t relation by using layer - e = cuint I the reconstruction
dependent Av,

Calibration with Millepede I

The Millepede method is designed to solve linear least squares problems with a simultaneous fit of all global (calibration) and local (track) / <Vefsi°n .
parameters, irrespectively of the number of local parameters, keeping all correlations in the solution. e

B Millepede Il application is integrated into basf2
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All local and global parameters fitted simultaneously, resulting in a huuuge matrix equation to be solved R

Millepede utlizes the special structure of the matrix to reduce its dimension to the number of calibration parameters (no approximations) ——
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