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The Project Goal

11 Developement of an online reconstruction algorithm for the ALICE
vertex detector atthe LHC (CERN) after the Upgrade planned in 2018
and hence in a high luminosity and multiplicity environment

11 Key point for the project succesgiarallel computing approach exploitingthe
parallelarchitecturesavailableon the market

%

-Primary vertex reconstruction

-Tracking in a high multiplicity

environment(about 1¢ particles in one

Pb-Phcollision

-IChallenging aspect of the project:
-Dnline selection of interesting
decay topologies having displacec
verticesw.r.t. the primary vertex
| Weak decays of particles
containing heavy quarks (i.e. char
and beauty)

Now offline (time and memory consumin) in the future it must be done online
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Milestones for the next two years

11 FirstYear

optimization of the local reconstruction and the onlimertexingalgorithm used
In the ALICEvertex detector

Improvement in CPU and memory usage (partially done)

tests with different computing architecture and of different H/W solutions
according to different memory handling

Different approaches will be tested like multi core CPU architect@®lUsand IntelMiC

11 Second Year

validation of thevertexingalgorithm on parallel approach solutions defined
during the first year of the project

validation of the online tracking code

algorithms optimization within the parallel approach chosen after the tests
performed during the first year of the project.

define event topologies, for instance containing hdlawpurparticles, that can
be tagged with the reconstruction code developed in the previous milestones.
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First results

1490 Pb-Pb events

minimum bias SPD . .

[(Jsop vz Executiontime

[sso | FASTalgaithm is comparable
with the others

£1° 1490 Pb-Pb events
o minimum bias SFD
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Optimizing the data structureina [
standard C++ reconstruction program
for the present Inner Tracking System [
we obtain a great improvement in the 1
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ESC 15

QCD —» dynamics determined by a Lagrangian
Discretize on a lattice! - l » Nearest-neighbour interactions

The ideal setting for parallel computations!
QCD Lagrangian

' , T —
L=—F"F,+ Y qliv"(8, —igA,) —my)q - |
1 ool 5,000 Py \ ‘
© quark A gluon NN : V

*
gluon quark

— Produce field configurations with the desired probability distribution
— EXxpectation value of observables
— Predictions and comparison with experimental data
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6HUJLR )RQWH LQ D 1XWVKHOO
ODMRU LQ 3K\VLFV DW WKH g0QL6MHSLVHWDRI 5RPH

7KHVLMQYROYHG WKH GHYHORSPHQW RI D V\VWHA @/KWL@BIUVWW
HQYLURQPHQW XQGHU WKH $XURUD SURMHBW WKH PLVVLRQ

3K'" LQ 6SDFH 6FLHQFHV 7HFKQRORWWWD W Q/GEKHHOYLNYUHPHQV R

/KHVLMPSOHPHQWDWLRQ RI D VLPXODWRBRHYNQRE WKGOL BDOLWRW |
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SHVHDUFK DFWLYLWLHY DQG LQWHUH)
1XPHULFDO VLPXODWLRQY DSSOLHG WR LQ WKH SDVW

| 6RODU 6\VWHP GG@DPQBEVMWY IRUPDWLRAQ
| 2SWLPL]|IRWDRQ XLVLWLRQV RI VSHFWUDO LPDORQ@ F O ®&/IDVI

S\EHUQHWLFVY DSSOLHG WR SUHVHQW

| $XWRPDWLF FRQWAIRLOW WWHRIUXLPXODWLRQ DQG WKHOH[H

VHTXHQFHYVY RI VSDFH PLVVLRQV
| 6\WWHPV DQW®R\WIHWLI\ WKH VSDFHFUDIW WHOHPHWULHYV

$UWLILFLDO ,QWHOOLJHQFH DSSOLHG WR IRU WKH IXWXUH

| PDFKLQH OHWR @GURIJIUDP DQ $, DEOH WR SURFHWR DVNHD\
WKH OLPLWV RI WKH IOLJKW LQVWUXPHIIW GXULQJ DQ RE

| SDUDOOHO GIRWI PDPH PLVVLRQV GDWD GXULQJ DQG DIW
REVHUYDWLRQDO FDPSDLJQ

(6& 2FWREHU



ttH boosted
and
TOM tagging

Biondi S., Franchini M., Spighi R.



Top quark and ttH analyses

¥ Working onttbar differential cross section measurement antH(H->bb) cross
section; both channels by selecting very highqokted) objects;

¥ Main challenges(apart to treat the whole bunch of MC and real data)

¥ Unfolding: deconvolution techniques to bring selected events to the prediction
level, accounting for detector migration effects;

¥ Multivariate selection: not a sequential series of cuts, but make a Olikelihood" 4 -
dependent on many variables, optimised with NN, BDT, E 4

| ¥ Boosted jet topologies are |
not efbcient with standard ‘
reconstruction due to cluste]
overlap; i
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Top Template Overlap Method (TOM)

clusters parions

Recc_)nstrL_lcted Ia_rge-R jets: Template Sample |
(working with any jet collectior t Top quarks generated with

[AntiKt10] uniform momentum.
L. | Quite big data ble ~50MB.

Comparison of thp(or energy) Row of
with each parton of thtop Template.

Debne an
- overlap estimatoy

Pt = parton pr

! pT,p — 0.33
Complete Perfect
disagreementg 1 agreement

¥ For each jet you have to run over all the simulated template of top decayshe basdt one;

¥ Time consuming, some optimisation done so far: jet energy range, read the iopeeodtyuble->Roat, pointersk

Matteo Franchini - PhD Presentation 4 Bologna - 7/2014
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Reconstructing tracks with displaced vertices
with the PANDA detector at FAIR

Walter Ikegami Andersson

Uppsala University
for the PANDA collaboration

October 26, 2015
Bertinoro, Italy
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Physics motivation

Why antihyperon-hyperon production?

Hyperons produced at scales where
QCD is poorly understood

CP violation - needed to describe
matter in the universe

Never-before measured hyperon
states

Measure propertieg:g: spin of
hyperons

Challenge

Require large number of hyperons
measured with high precision and
accuracy!
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PANDA - antiProton ANnihilation at DArmstadt

Target spectrometer used to detect particles
withj j< 5

Several detectorg:g: STT, MVD,

EMC

Solenoid provides uniforrB eld

High resolution measurement of
momentum and PID

Target- and forward
spectrometer provides a near
4 coverage

p beam momentum of 1.5 - 15
GeVic

Wide range of hyperons
accessible!

2/3



My work

Detecting hyperons poses several challenges:
Long life-times of hyperons gives rise to displaced vertices
Charged particles can be created outside the MVD

Development of tracking tool for the
straw tube tracker:

Reconstruct momentum of tracks
from hyperon decay particles
Heavily object-oriented C++
implementation, to be part of the
PANDARoot framework

High performance essential for
large scale data processing

3/3



LIA LAVEZ/Z]

™pDegree and Ph.D. in physics
@ University  of Pavia

™Post Doc position (till the end  of the week)
@ University  of Torino

™Member of the PANDA collaboration
since 2004 ,

- Computing group

- Tracking group

™Member of the BESIII collaboration
since 2015

MAIN ACTIVITIES
™ Monte Carlo simulations:
™ geant3, geant4, Virtual Monte Carlo
™ROOT
™ Charged track reconstruction:
™ track finding
™ track fitting




F)AN DA Simulation & reconstruction of the
Straw Tube Tracker
@ FAIR, GS|Darmstadt

PearP annihilation Track finding

2.25<¥% <5.47 GeV ™ add hits from GEM to
tracks from PR

™ PR for secondary tracks,
from decay vertices of long
living neutral particles

Track fitting

Kalman filter: iterative procedure which
needs a track follower to propagate t he
state vector & cov matrix from a plane to
another AGEANE

B ES I I I Cylindrical GEM
will substitute the existing drift

@ BEPCII, Beijing chambers:

e*e annihilation :: test Igeam dat_a analysis
2<¥% <46 GeV tracking algorithms

Pattern recognition isatopic where speed iscrucid and paralelization may help alot!




AlbertO MadOnna alberto.madonna@pd.infn.i

Background
4 A 4 R

B. Eng.: Sparse Bundle

Adjustment / k GPU Computing j
4 ) 4 )
M.Eng.: Plasma Thruster PyQt control platform for

. Simulation / \ sounding rocket




AlbertO MadOnna alberto.madonna@pd.infn.i

Current Research

Data Reduction and Analysis Pipeline for the ASTRI
Prototype IACT

fTargets datacenter and low-power platforms
MWritten in C++, runs on x86, ARM and GPU
iExceeds predicted real-time requirements

My tasks:
¥,ADC Calibration
YAdnstrument Response Functions
¥,Code parallelization



Numerical Relativity !

3+1 Einstein equations + ( magneto)hydrodynamics
discretized on a 3D meshand evolvedin time. !

At least 24 spacetime+gauge variables!
plus (8)5 (magneto)hydrodynamical variables

are stored and evolved at each grid point.!
(+RBuxes computation +signals extraction +buffer zones+ghost zonesE)

I I(Adaptive) Mesh Rebnement!
[ex. 6 levels of 1202 points each with rePnement factor 2]t

| ICodeparallelization !
[IMPI| domain decomposition+ OpenMPmultithreading] !

L 239 () (* %" (%0&,--$%+$&/'0+'15&. %2'1&30 4%
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Francesco Maioné Bertinoro, 26/10/2015, ESC15!



Binary neutron star mergers!
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