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Plan for today

* We will be following the “First analysis steps” from the Starterkit Page

 The LHCDb software

 Running a minimal DaVinci job locally
* Fun with LoKi functors

 [uplelools and branches

* Will be following last year’s GitLab 2024-patches

* |f you ever have doubts join the Mattermost channel: @


https://lhcb.github.io/starterkit-lessons/first-analysis-steps/README.html
https://gitlab.cern.ch/jcambonb/davinci-run12-lessons-2023/-/tree/2024-patches/basic_codes?ref_type=heads
https://mattermost.web.cern.ch/lhcb/channels/davinci
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Stripping

« Selection to access the data saved from reconstruction

 Cuts applied in each stripping line can be founding the Stripping Project or
GitLab

« Takes some time to learn to read
» Don’t be afraid to ask for help

 Made in the DaVinci framework


https://lhcbdoc.web.cern.ch/lhcbdoc/stripping/
https://gitlab.cern.ch/lhcb/Stripping

What we will do

0 o K
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Decay: D'T — DY —» KTK)x™
EventType: 27163002 (can be searched in DECFILES package)*

Stripping line: D2hhPromptDst2D2KKLine
Data type: Monte Carlo
Year: 2016

* There Is also some unofficial tools to help you understand event types



https://lhcbdoc.web.cern.ch/lhcbdoc/decfiles/
https://lbeventtype.web.cern.ch

Bookkeeping

Stop right here! Where is your grid certificate?



https://twiki.cern.ch/twiki/bin/viewauth/LHCb/FAQ/Certificate

Where is my data?

Simple answer: DIRAC !

-Job Monitor: Allows us to check the status of any job that we are running on the
Grid

*Production Request: Allows us to check any production that yourself or your WG
is running (MC simulations or data processing)

 Transformation monitor: Gives us information about a given production

-Step Manager: Gives us information about the steps that a given production
followed

‘Bookkeeping Browser: Allows us to explore the data and MC produced as
well as its location on the Grid


https://lhcb-portal-dirac.cern.ch/DIRAC/

Where is my data?

Simple answer: DIRAC !

-Job Monitor: Allows us to check the status of any job that we are running on the
Grid

‘Production Request: Allows us to check any production that yourself or your WG
is running (MC simulations or data processing)

 Transformation monitor: Gives us information about a given production

Step Manager: Gives us information about the steps that a given production
followed

‘Bookkeeping Browser: Allows us to explore the data and MC produced as
well as its location on the Grid


https://lhcb-portal-dirac.cern.ch/DIRAC/
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https://lhcb-portal-dirac.cern.ch/DIRAC/

For you to do

Let’s find our MC (evttype: 27163002)
1. Change the Bookkeeping Tree from Simulation Condition to EventType
. Click the MC folder
. Click on the folder that corresponds to the year of your simulation (In our case 2016)
. Look for the folder that has your decay by Eventlype
. Click on the polarity and energy that you want (for this lecture 6500 GeV MagUp)
. Click on the folder of your simulation version (for this lecture the Sim09c)
. Select the Trigger conditions (for this lecture there is only one)

. Select the reconstruction version (for this lecture Reco16 and after Turbo03).

© 0O N O O B~ W DN

. Choose the stripping version (for this lecture Stripping28ri1NoPrescalingFlagged)
10. Click on ALLSTREAMS.DST. The whole set of DST files will be displayed. To save the list of names,

click on Save (at right corner) and save it as python file (*.py)



DBtags

In DaVinci we need to give it the DDDB and Condition DB tags

Old way

1. Let’s come back to the bkk path where our DSTs are. The names that appear are like /Ihcb/MC/

2016/ALLSTREAMS.DST/00070793/0000/00070793_00000002_7.AllStreams.dst. The production
ID is 00070793

2. We go to the Transformation Monitor app and insert this number in the field ProductionlD(s)
and click on submit

3. The production will appear on the screen. Let’s do right click on it and we select Show Request

4. A Production Request manager window will spawn. We do right click on it and we select View.
Now all the steps will appear. The tags are labelled as DDDB and Condition DB

Another old-ish way
1. On the terminal, init the lhcb proxy: $ Lhcb—proxy-init
2. Run: $ lb—dirac dirac-bookkeeping—-decays—path 27163002

The smart way: Analysis Prodcutions automatically sets the DDDB and CondDB tags for you!

12



Downloading a file

* Jo download the file
$ Lhcb—-proxy—-init
$ lb—dirac dirac-dms—get-file DST_file
DST_file is one of the LFN locations from the python file we downloaded

DO NOTDOIT
g hY
g NOW!!
. A We have the power to slow down

IXplus for everyone and we don’t
want that

file is already downloaded in /afs/cern.ch/work/j/jcambonb/public/dst _files/

13



Extras

Some cheat sheet from last year’s talk




Bkk Cheat Sheet for Official Run (1+2) Data,
My method for CHARM .MDST files EXTRA:

From last year’s talk

1. Change the Bookkeeping Tree from Simulation Condition to EventType

2. Click the LHCDb folder

3. Loads of folders will appear. Each of them correspond to several types of collisions and calibration samples.
For pp collisions, the folders are name CollisionXX being XX the year. For this tutorial, click on Collision18

4. Folders for each stream will be shown. In this example, we are interested on Full stream so we click on it

5. Click on the polarity, energy and detector condition that you want (for this example MagUp 6500 GeV
VeloClosed)

6. Now go to Real Data and Reco18 (for other years )
7. Click on the stripping version that you need (for us Stripping34)

8. Tons of folders will appear, most of them with AnaProd prefix. We have to scroll until we see something like
BHadron.MDST. Here we click on the stream that we want, in our case CHARM.MDST

9. The whole set of files will be displayed. To save the list of names, click on Save (at right corner) and save it as
python file (*.py)

Ivan Cambén Ad Maria Faria b 2 1

jose.ivan.cambon.bouzas@cern.ch maria.faria@cern.ch



Bkk Cheat Sheet for Official Run & Data.

EXTRA:

From last year’s talk

1. Change the Bookkeeping Tree to Simulation Condition

2. Click the LHCD folder

3. Loads of folders will appear. Each of them correspond to several types of collisions and calibration samples. For pp
collisions, the folders are name CollisionXX being XX the year. For this tutorial, click on Collision24

4. Click on the polarity, energy and detector condition that you want (for this example MagDown 6800 GeV
VeloClosed)

5. Folders for each stream will be shown. We have to choose the ones with Sprucing24cX. Each X corresponds to
each period of time where the data was measured (c2 is from June to August for example). We click on
Sprucing24c3

6. Several folders are going to appear. Most of them are analysis productions. Depending on your data, we have to
choose Full stream for data where Sprucing has been processed or Turbo stream for data which follows the turbo
model. We click on one of them

7. Independently of the option that we chose, the streams of each WG are going to appear. We choose one of them,
for example B20C.dst and we click on it. Note: charm WG only has data in Turbo stream. Semileptonic only has
data in Full stream

8. The whole set of files will be displayed. To save the list of names, click on Save (at right corner) and save it as
python file (*.py)

Ivan Cambén A Maria Faria Ad 2 2
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. EXTRA:
Ma'klng A Ca'ta'log From last year’s talk

 For working with DST files there is no need to download them from the grid. We can access
them directly with Catalogs

* For using them, firstly we have to create a catalog file. We have to copy the *.py (we call the
copy testcatalog.py) that we got from the bkk, remove all LFNs except for a couple and run

the following command.

Llb—-dirac dirac-bookkeeping—genXMLCatalog ——Options=testcatalog.py ——
Catalog=myCatalog.xml

« Inside the .xml file, the PFNs of the LFNs we add to the testcatalog.py are going to appear. If we
have an environment where |hcb-proxy-init was executed, we can use the PFNs as a common

location (for example, inside a pd.DataFrame)

* To use it on DaVinci Run1+2, we use the following code

from Gaudi.Configuration import FileCatalog

FileCatalog().Catalogs = ["xmlcatalog_file:/catalogs/myCatalog.xml"]

Ivan Camboén u Maria Faria u 2 4
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Running DaVinci



DaVinci basics

Command to run DaVinci:

$ DaVinci/v46rl2 gaudirun.py options.py

Running LHCb environment

20



DaVinci basics

Command to run DaVinci:

$Lb—run|DaVinci/v46rl2|gaudirun.py options.py

version we are using

How to know which version? Either use version with which your stripping line

was produced or use the latest version

21


https://gitlab.cern.ch/lhcb/DaVinci/-/releases?before=eyJyZWxlYXNlZF9hdCI6IjIwMjQtMDUtMjcgMTI6Mzc6MjMuMDUzMjk1MDAwICswMjAwIiwiaWQiOiIyODk4MCJ9
https://twiki.cern.ch/twiki/bin/view/LHCb/Offprod
https://twiki.cern.ch/twiki/bin/view/LHCb/Offprod
https://twiki.cern.ch/twiki/bin/view/LHCb/Offprod
https://twiki.cern.ch/twiki/bin/view/LHCb/Offprod
https://lhcbdoc.web.cern.ch/lhcbdoc/davinci/releases/

DaVinci basics

Command to run DaVinci:

$Lb—run DaVinci/v46rl2|gaudirun.py|options.py

» Starts an Event Loop with Gaudi in which we process each event one by one
since we expect each bunch crossing to be independent

« Each events contains Transient Event Stores, “folders” where we find the info
about our decay (i.e. Event/Stream/Phys/MyLine/Particles)

Here a way to interactively explore
your DST file

22


https://gaudi.web.cern.ch/gaudi/
https://lhcb.github.io/starterkit-lessons/first-analysis-steps/interactive-dst.html

DaVinci basics

Command to run DaVinci:

$Lb—run DaVinci/v46rl2 gaudirun.py

» Finally what we are REALLY interested in

» The magic will happen in this file. We will read the particles from our DST file and
obtain ROOT files with which we can do some physics

23



DaVinci basics

Command to run DaVinci:

$Lb—run DaVinci/v46rl2 gaudirun.py

» Finally what we are REALLY interested in

» The magic will happen in this file. We will read the particles from our DST file and
obtain ROOT files with which we can do some physics

Let’s make our
first nTuple

24



Decaylreeluple

Looking at basic codes/dv runi12 script basic.py

# Important imports
from Configurables import DecayTreeTuple

# Stream and stripping line where our particles are

stream = "AllStreams™
line = "D2hhPromptDst2D2KKL1ine" TES LOCATION _
containing the particles

# DecaylTreeTuple definition
dtt = DecayTreeTuple("DstDKKPiTuple"

dtt.Inputs ["/Event/{0}/Phys/{1}/Particles".format(stream, 1line)]
dtt.Decay "[D*x(2010)+ -> (DO -> K- K+) pi+]cCC"

Decay Descriptor: The decay we are
studying. Has to match what is inside of
your stripping line [Stripping Project]. CC
stands for charge conjugate.

25


https://lhcbdoc.web.cern.ch/lhcbdoc/stripping/
https://gitlab.cern.ch/jcambonb/davinci-run12-lessons-2023/-/blob/master/basic_codes/dv_run12_script_basic.py?ref_type=heads

Decaylreeluple

from Configurables import DaVinci

# DaVinci options

DaVinci() .UserAlgorithms += [dtt] # Add algorithms to the nTuple
DaVinci() .InputType = "DST" # DST or mDST

DaVinci() .TupleFile = "basic_ntuple.root" # Name of the ntuple

DaVinci() .PrintFreq = 1000 # Pritting options

DaVinci() .DataType = "2016" # Year

DaVinci() .Simulation = True # MC or Data

DaVinci().Lumi = not DaVinci().Simulation # Only True for Data

DaVinci() .EvtMax 1000 # -1 means all events inside the DST file

DaVinci().CondDBtag "sim-20170721-2-vc-md100"

DaVinci() .DDDBtag "dddb-20170721-3" The tagS We IOOked for befOre

from GaudiConf import IOHelper

# Read local nTluples
dst_path = "/afs/cern.ch/work/j/jcambonb/public/dst_files/"

dst_name = "00070793_00000002_7.AllStreams.dst" LOading N the DST file we
I0Helper() .inputFiles([dst_path+dst_name], dOwn IOad befO re

clear=True)

26



Running the code
$Lb—run DaVinci/v46rl2 gaudirun.py options.py

Too LSvc.L@DUCon...
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.T...
NTup leSvc NTuples saved successfully

ApplicationMgr Application Manager Finalized successfully
ApplicationMgr Application Manager Terminated successfully

This machine has a speed about 3.85 times the speed of a 2.8 GHz Xeon.
Algorithm (millisec) || <user> | <clock>

EVENT LOOP .
DaVinciEventSeq . 600
DaVinciInitAlg .070
FilteredEventSeqg .510
DaVinciEventInitSeq . 000
PhysInitSeq . 000
AnalysisInitSeq . 000
DaVinciAnalysisSeq .510
DaVinciUserSequence . 500
DstDKKP1iTuple . 720
MonitoringSequence . 000
LumiSeq .010
EventAccount . 000
* createODIN . 190
AlLLStreams_PsAndVsUnpack .074
UnpackRecVertex .478
unpackFittedVeloTracks .498
LODUF romRaw . 000
Hlt1DecReportsDecoder .952
Hlt2DecReportsDecoder

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
9087
522
522
21
21

WOOOOOOOOOOOOONNNGOSOOSONGSNW
SO OO0 NNNGOSOOSONGSNW

B e e e e e e e B e I e e R [ [ [ o I I [
S A0S S

Algorithms: C++ classes that allow to perform functions for each event




Running the code
$Lb—run DaVinci/v46rl2 gaudirun.py options.py

Too lSvc.L@DUCon...

TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
TimingAuditor.
NTup leSvc

ApplicationMgr
ApplicationMgr

If you get this message, the root file should have been produced

.
AR
) Lj":

B e e e e e e e B e I e e R [ [ [ o I I [

INFO This mach
INFO Algorithm

INFO EVENT LOO

ine has a speed about

P

INFO DaVinciEventSeq

INFO Davincl

InitAlg

INFO FilteredEventSeq

INFO DaVvinc
INFO PhysI
INFO Analy
INFO Davinc
INFO DaVin

1EventInitSeq
nitSeq
sisInitSeq
1AnalysisSeq
ciUserSequence

INFO DstDKKP1iTuple

INFO Monit
INFO LumiSeq
INFO EventA

oringSequence

ccount

INFO % createODIN

INFO ALl
INFO U
INFO

Streams_PsAndVsUnpack
npackRecVertex
unpackFittedVeloTracks

INFO * LODUF romRaw

INFO * HL
INFO »* HL
TNEQ

INFO NTuples s

t1DecReportsDecoder
t2DecReportsDecoder

aved successfully

3.85 times the speed of a 2.8 GHz Xeon.

(millisec)

INFO Application Manager Finalized successfully
INFO Application Manager Terminated successfully

<user> |

. 600
.070
510
. 000
. 000
. 000
.510
. 500
. 720
. 000
.010
. 000
. 190
074
.478
.498
. 000
952

<c lock>

WOOOOOOOOOOOOONNNGOSOOSONGSNW

S A0S S

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
9087
522
522
21
21




The ROOT file

* |f we look at what’s in our tuple we can
see that we only have info from our

parent particle D*(2010)™"

e We can do much better and add the
other particles in our decay!

root [4] DecayTree->Show(0)

> EVENT:0

Dst_2010_plus_ENDVERTEX_X = 0.2009
Dst_2010_plus_ENDVERTEX_Y = -0.6476
Dst_2010_plus_ENDVERTEX_Z = 6.9402

Dst_2010_plus_ENDVERTEX_XERR

Dst_2010_plus_ENDVERTEX_YERR

Dst 2010 _plus_ENDVERTEX_ZERR

Dst_2010_plus_ENDVERTEX_CHI2

Dst_2010_plus_ENDVERTEX_NDOF

Dst_2010_plus_ENDVERTEX_COV_
0.26334, 3.59224, 0.26334, 0.224013, 3.05313,
3.59224, 3.05313, 41.6451

Dst_2010_plus_OWN
Dst_2010_plus_OWN
Dst_2010_plus_OWN
Dst_2010_plus_OWN
Dst_2010_plus_OWN
Dst_2010_plus_OWN
Dst_2010_plus_OWN
Dst_2010_plus_OWN
Dst_2010_plus_OWN

0.5568
0.4733
6.4533
1.06352
1
0.310026,

PV X = 0.8
PV.Y = -0.1614

PV_Z = 13.4486
PV_XERR = 0.0073
PV_YERR = 0.0074
PV_ZERR = 0.0417
PV_CHI2 = 65.7759
PV_NDOF = 153
PV_COV_ = 5.329e-05,

—-7.16665e-07, 1.795e-05, -7.16665e-07, 5.476e-05, -5.34358e-05,
1.795e-05, -5.34358e-05, 0.00173889

Dst_2010_plus_IP_OWNPV = 0.0358482
Dst_2010_plus_IPCHI2_OWNPV = 5.98529

Dst_2010_plus_FD_OWNPV = 6.55397
Dst_2010_plus_FDCHI2_OWNPV = 7.62184
Dst_2010_plus_DIRA_OWNPV = -0.999985

Dst_2010_plus_P =
Dst_2010_plus_PT
Dst_2010_plus_PE
Dst_2010_plus_PX
Dst_2010_plus_PY
Dst_2010_plus_PZ
Dst_2010_plus_MM

38155.6
4307.59
38208.6
3284.94
2786.48
37911.7
2012.07

Dst_2010_plus_MMERR = 4.953

Dst_2010_plus M =
Dst_2010_plus_ID
nCandidate
totCandidates
EventInSequence
runNumber
eventNumber

BCID

BCType

0dinTCK

LODUTCK

HLT1TCK

HLT2TCK

GpsTime

Polarity

2012.07

= —413

0

1

30

7079264
6330

0

3

0

5647
1362630159
1631131151
0

=1

29



Adding branches

 addBranches allows us to choose which particle we want info from

# DecayTreeTuple definition
dtt = DecayTreeTuple("DstDKKPiTuple")

dtt.Inputs = ["/Event/{0}/Phys/{1}/Particles".format(stream, line)]

# Now we have to put ~ 1n each daughter particle
dtt.Decay = "[Dx(2010)+ -> A(DO -> AK- AK+) ~pi+]CC"

"Dz" : "[D%x(2010)+ A(DO -> K- K+) pi+]
"Kmi": "[Dx(2010)+ (DO -> AK- K+) pi+]

"Kpl": "[D*(2010)+ (DO -> K- ~K+) pi+]

"pi" : "[D%x(2010)+ (DO -> K- K+) Api+]

* |et’s run the code again

CCII,
CCII'
CC"})

# We put the branches as a dictionary. Each key will be the new branches for each daugther particle
dtt.addBranches({"Dst": "[Dx(2010)+ -> (DO -> K- K+) pi+]CC",
CC", F

For intermidiate resonances, we put the ”* before the parenthesis

30



Tuple Tools

 To add more information (kinematics, PID etc) different TupleTools have been
developed

 We can add the TupleTools we want to our DecayTreeTuple in various ways

tupletools_list = ["TupleToolEventInfo",
"TupleTooLANNPID",
"TupleToolGeometry",
"TupleToolKinematic"]

dtt.ToolList = tupletools_1list

track_tool = dtt.addTupleTool("TupleToolTrackInfo")
track_tool.Verbose = # S

3rd method: add TupleTools directly on a particle (we will see it later)
* Let’s run the code again

31


https://gitlab.cern.ch/lhcb/Analysis/tree/run2-patches/Phys

Lokl

* JupleTools sometimes are not enough

* Jo access the same C++ classes used at stripping levels we can use Lokl
Functors (here, here and here there is a list of some of them)

dtt_Dst_LoKi = dtt.Dst.addTupleTool("LoKi::Hybrid::TupleTool/dtt_Dst_LoKi")
dtt_Dst_LoKi.Variables = {"ETA": "ETA",
IIPHIII: IIPHIII}_

dtt_Dz_LoKi = dtt.Dz.addTupleTool("LoKi::Hybrid::TupleTool/dtt_Dz_LoKi")
dtt_Dz_LoKi.Variables = {"ETA": "ETA",

"PHI": "PHI"} Here we are also adding the
dtt_Kpl_LoKi = dtt.Kpl.addTupleTool("LoKi::Hybrid::TupleTool/dtt_Kpl_LoKi") LOkI FunCtor to eaCh partICIe
dtt_Kpl_LoKi.Variables = {"ETA": "ETA", "

P e (3rd method of applying tuple
tools)

dtt_Kmi_LoKi = dtt.Kmi.addTupleTool("LoKi::Hybrid::TupleTool/dtt_Kmi_LoKi")
dtt_Kmi_LoKi.Variables = {"ETA": "ETA",
IIPHIII: IIPHIII}

dtt_pi_LoKi = dtt.pi.addTupleTool("LoKi::Hybrid::TupleTool/dtt_pi_LoKi")
dtt_pi_LoKi.Variables = {"ETA": "ETA",

"PHI": "PHI"} 39


https://twiki.cern.ch/twiki/bin/view/LHCbBackup/LoKiParticleFunctions
https://twiki.cern.ch/twiki/bin/view/LHCb/LoKiHybridFilters
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Gaudi sequencer

« Some TupleTools require some specific algorithms to be run before

 Here we make the example of TupleToolPropertime which requires the mother
particle to come from the PV

Dz_ct = dtt.Dz.addTupleTool("TupleToolPropertime")

pv = LoKi__VoidFilter("hasPV", Code="CONTAINS('Rec/Vertex/Primary')>0")
gs = GaudiSequencer("myseq")

I—- \ / . 2. ¢ g I g g & I I—- - -
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gs.Members += [pv, dtt] # The VoidFilter must be made first. The DecayTreeTuple has to be in the end

. Nl mm = PR S
# DaVincli options

DaVinci() .UserAlgorithms += [gs] # Instead of the DecayTreeTuple, we put the sequencer

There is also a simpler way out to require a PV if you want to try it yourself:

from Configurables import CheckPV
DaVinci().UserAlgorithms += [CheckPV(), dtt]
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Extra examples




MDST vs DST data

DTS

© Using a microDST

¢ Fu I I event StO red A microDST (or uDST) is a smaller version of a DST. Some stripping lines go to uDSTs, and

some go to DSTs. There are two things that need changing in our options file in order to have it
work when it is used with a stripping line that goes to a uDST:

e 150 kB/event

1. The DecayTreeTuple.Inputs attribute should start at the word Phys ; and
2. The RootInTES attribute on the Davinci object has to be set to /Event/$STREAM

* Generally used for MC

In context, the changes look like

dtt.Inputs = ['Phys/{@}/Particles'.format(line)]
e mDST :

DaVinci().RootInTES = '/Event/{0}'.format(stream)

* Only candidate is stored
50 kB/event
* Generally used for data

* In Run 2 also turbo (no stripping line) and minimum bias
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MDST data

 Micro DST data retains only information on candidates, leading to smaller
samples, which is preferred for data

 Need to change TES locations (to be checked on your specific sample)

else:
dtt.Inputs = ["/Phys/{0}/Particles".format(line)]
dtt.RootInTES = "/Event/{0}".format(wg)

36



Trigger Info

* |f we want to add trigger information in our tuples we can use the
TupleToolTrigger

trigger_1list = [#L0O
"LOHadronDecision",
"LOElectronDecision",
"LOPhotonDecision",
#HLt1
"H1t1TrackMVADecision",
"H1t1TwoTrackMVADecision",
"H1t1TrackMVATightDecision",
"H1lt1TwoTrackMVATightDecision",
#H1t2 1ines TCKsh getH1t2(0x21751801)
"H1t2Topo2BodyDecision",
"H1t2Topo3BodyDecision",
"H1t2Topo4BodyDecision", ]

dtt_trigger = dtt.addTupleTool("TupleToolTrigger")
dtt_trigger.Verbose = True
dtt_trigger.TriggerlList = trigger_list

dtt_TISTOS = dtt.addTupleTool("TupleToolTISTOS")
dtt_TISTO0S.Verbose = True
dtt_TISTO0S.TriggerList = trigger_list
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MCDecayTree tuple

* Jo access the generator level MC (before the reconstruction chain) the
MCDecayTree tuple can be used

from Configurables import MCDecayTreeTuple

mcdtt = MCDecayTreeTuple("DstDKKPiMCTuple")
mcdtt.Inputs = ["/Event/{0}/Phys/{1}/Particles".format(stream, line)]

mcdtt.Decay =

"[Dx(2010)+ -> ~(DO -> ~K-

mcdtt.addBranches({"Dst": "[Dx(2010)+

"Dz" : "[Dx(2010)+ -
"Kmi": "[D%(2010)+

"Kpl": "[D*(2010)+ -
"pi" : "[Dx(2010)+ -

# TupleTools addition
# Only DecayTreeTupleMC TupleTools are valid

mctupletools_list = ["

mcdtt.ToolList

# Primary Ver

pv = LoKi__VoidFilter("hasPV", Code="CONTAINS('Rec/Vertex/Primary')>0")

gs = GaudiSeq
gs.Members +=

->

>
->
>
>

AK+) Api+]CC™

(DO -> K- K+) pi+]cc",
A(DB -> K- K+) pi+]CC",
(D@ -> AK- K+) pi+]CC",
(DO -> K- AK+) pi+]cC",
(DO -> K- K+) “pi+]CC"})

MCTupleToolKinematic",
'MCTupleToolHierarchy",

"MCTupleToolEventType", # EventTypes runned

"MCTupleToolInteractions",
"TupleToolGeneration",

"MCTupleToolAngles"] # Angular information

= mctupletools_1list

tex check

encer("myseq")
[mcdtt, |pv, dtt]

Why do we need it

generator level MC? For
efficiencies, MC
corrections....

# Number of interactions of the MC
# Generation information

Should not forget to add the MCDecayTreeTuple to the GaudiSequencer
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Decay Tree Fitter (DTF)

* |f we have an hypothesis on the chain of decays we are interested in, we can
apply these constraints to improve the estimate of our track parameters

 For example in our decay [D*(2010)+ -> (DO -> K- K+) pi+] we can constrain

the KT K~ system to have the mass of the D" or that they come from the
same point in space (vertex) etc

 Done with the Decay IreeFitter tool

dtt.Dst.addTupleTool('TupleToolDecayTreeFitter/ConsD')
dtt.Dst.ConsD.constrainToOriginVertex = True # Vertex contrain

dtt.Dst.ConsD.Verbose = True # ALL the 1information
dtt.Dst.ConsD.daughtersToConstrailn = ["DO"] # Do a constraint to DO -> K+K- fit
dtt.Dst.ConsD.UpdateDaughters = True # Update the tracks for all daughte
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Selection Framework

 Sometimes we might want to apply some further selection to our data on top

of the stripping

# We get the particles from the standard containers

from StandardParticles import StdAllNoPIDsPions as Pions O
from StandardParticles import StdAllLooseKaons as Kaons rea e e
from PhysConf.Selections import AutomaticData

Pions = AutomaticData('Phys/StdAllNoPIDsPions/Particles"')
Kaons = AutomaticData('Phys/StdAllLooseKaons/Particles')

# First we define the DO->K+K- combination

# We can apply cut to the daughters, to the combination and to the vertex

# For that we use LoKi functors

d0_decay_products = {'K-': '"(PT > 750%MeV) & (P > 4000%MeV) & (MIPCHI2DV(PRIMARY) > 4)',
"K+': '"(PT > 750%xMeV) & (P > 4000%MeV) & (MIPCHI2DV(PRIMARY) > 4)'}

do_comb = "(AMAXDOCA('') < 0.2*mm) & (ADAMASS('DO') < 100%MeV)"

do_vertex = ('(VFASPF(VCHI2/VDOF)< 9)'
'& (BPVDIRA > 0.9997)'
"& (ADMASS('DO') < 70%MeV)")

from Configurables import CombineParticles

# We do the combination
d0 = CombineParticles('Combine_DO"', # Name
DecayDescriptor='[DO -> K- K+]cc', # new DecayDescriptor
DaughtersCuts=d0_decay_products,
CombinationCut=d0_comb,
MotherCut=d0_vertex
) # Combine selection does vertex fit. For neutral, we have to add ParticleCombiners

from PhysConf.Selections import Selection

# We do the selection
dO_sel = Selection('Sel_DO',

Algorithm=do, # Here we put the combiner
RequiredSelections=[Kaons] # Here we put the particles.
)

# Now
dstar

dstar

dstar

dstar

dstar

# Seq
from
dstar

LU

185
186
187
188

we do the some procedure for the Dst -> DO pi+ combination
_decay_products = {'pi+': '(TRCHI2DOF < 3) & (PT > 100%MeV)'}

_comb = "(ADAMASS('D%(2010)+') < 400%MeV)" C 't 'th D *
_vertex = ("(abs(M-MAXTREE('D®'==ABSID,M)-145.42) < 10%MeV)" rea e e
'& (VFASPF(VCHI2/VDOF)< 9)')

= CombineParticles('Combine_Dstar',
DecayDescriptor="'[D*x(2010)+ -> DO pi+]cc',
DaughtersCuts=dstar_decay_products,
CombinationCut=dstar_comb,
MotherCut=dstar_vertex

)

_sel = Selection('Sel_Dstar',
Algorithm=dstar,
RequiredSelections=[d0_sel, Pions] # Here we have two particles,

)

vention of selection definition
PhysConf.Selections import SelectionSequence
_seq = SelectionSequence('Dstar_Seq', TopSelection=dstar_sel)

# Now we have to define the following GaudiSequencer

# DaVinci needs run the selection framework before the DecayTreeTuple
gsl = GaudiSequencer()

gsl.Members += [dstar_seq.sequence(), dtt]

Add In the sequencer
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