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How to run?

* Setup the environment

* Create a workspace

* Scan the parameter of interest (POI)
* Draw and analysis



Setup the environment

setupATLAS
~/private/Statistics/build
asetup

o run
../bulld/x86 64-centos7-gcc8-opt/setup.sh




Create a workspace

* Use this command to create a workspace In the run directory
* mainCombiner config.inl output.root
* The workspace you get Is output.root

[zhan@lxplus706 ~]1% mainCombiner inputs HZZOffShell Run2 050820/config O0ffShell Run2 woSyst

050820 BINS noSysCutoff SRwl2zbinsCRA_ChangeInBgYieldsAndNoLUMI.ini test floating muZZ.root [

* This workspace contains everything
* SO you need to scan the parameter that you are interested In

*But what is in the config.ini?



Scan the PO

* Use this command to scan the POI:

* scan_pol output. root scan.root combined mu asimovData
Mu:100:0:5

[zhan@lxplus706 ~]1§ scan pol test fixed muzz.root test fixed muzz scaning.root combined mu

asimovData mu:100:0:5]

* Then you get a scan.root

*But we need more explanations about scan_poi.



Draw and Analysis

* Use plot_scan_multiple.py to draw and analysis

* python plot_scan_multipleé)y
scanl.root,scan2.root,scan3.root:"namel”,"name2”,"name3” POl "name of the

. : »
X-axis title

[zhan@lxplus706 ~]$ python plot_scan_multiple.py ~/private/Statistics/run/offshellanalysis/Statistics/ConfigFiles/myH
0Sfloating/test floating muzz scaning.root,~/private/Statistics/run/offshellanalysis/Statistics/ConfigFiles/myHOSfixi

ng/test fixed muzz scaning.root:"floating muZZ","fixing muZZ" mu "#mu_{off-shell}"|J}

* This python program also analysis for you

file namesList ['/afs/cern.ch/user/z/zhan/private/Statistics/run/offshellanalysis/Statistics/ConfigFiles/myH0Sfloatin
g/outputs_HZZOffShell_Run2_050820/mu_qqZZ_scan_test_combined. root']
physics has 182 entries

Low: 8.975 1.31069

Hi: 1.024 1.18208

Best mu_gqgqZZ: 1 +0.014 -0.015

Info in <TCanvas::Print>: png file /afs/cern.ch/user/z/zhan/private/Statistics/run/offshellanalysis/Statistics/Config

Files/myHOSfloating/outputs HZZOffShell Run2 0850820/mu_qqZZ scan_test combined.png has been created

* You can change some drawing settings in plot_scan_multiple.py




But what Is In the config.ini?

* [main]
* [cuts]
* [observables]

* [coefficients]
* Config section[<categoryA>,<categoryB>]
* [asimov: asimovData]

But at present | don't really understand that.



‘main|

* The [main] section defines general input Information, including
where mainCombiner can find your input data or MC,
configuration options, and your list of nuisance parameters.

° Exam e [main]
o]
data = fpath/to/my/data_13TeV.root
mec = fpath/to/my/mc/listofrootfiles/list.txt
fileDir = /path/to/all/my/inputs/
NPlist = nuisance.txt
categories = ggF_2e2mu_13TeV,geF_2mule_13TeV,pggF_4e 13TeV,ggF_4mu_13TeV
mcsets = ggF,gqfZZ,7]ets
SysCutoff = all:@8.81, shape:8.01

* Two flelds, categories and mcsets, are mandatory.

But at present | don't really understand that.



CUTS

<m4l_fsr && mdl fsr< && (event_type==3|
<m4l fsr && mdl fsr< && (event type==3|
=m4l fsr && m4l fsr< && (event_type==3|
<m4l_fsr && mdl_fsr< && (event_type==3|
<m4l_fsr && md4l fsr< && (event_type==3|
|
!
|

|event type==2) && (-5.5<MCFM _MELA ggZZ && MCFM_MELA ggZZ<
|levent type==2) && (-5.0<MCFM MELA ggZZ && MCFM MELA ggZZ<
|event_type==2) && (-4.5<MCFM_MELA ggZZ && MCFM_MELA ggZZ<
|event_type==2) && (-4.0<MCFM_MELA ggZZ && MCFM_MELA ggZZ<
|event_type==2) && (-3.5<MCFM _MELA ggZZ && MCFM_MELA ggZZ<
<m4l_fsr && mdl fsr< && (event_type==3||event_type==2) && (-3.0<MCFM_MELA_ ggZZ && MCFM_MELA_ ggZZ<
=m4l_fsr && m4l fsr< && (event_type==3||
=m4l fsr && m4l fsr< && (event_type==3]||
!
!

event_type==2) && (-2.5<MCFM_MELA ggZZ &% MCFM_MELA ggZZ<
event_type==2) && (-2.0<MCFM _MELA ggZZ &% MCFM_MELA ggZZ<
=m4l_fsr && m4l fsr< && (event_type==3||event_type==2) && (-1.5<MCFM_MELA_ ggZZ && MCFM_MELA_ggZi<
=m4l_ fsr && md4l fsr< && (event_type==3||event_type==2) && (-1.0<MCFM_MELA_ ggZZ && MCFM_MELA ggZZ<-
<m4l_fsr && m4l fsre< && (event_type==3||event_type==2) && (-0.5<MCFM_MELA_ggZZ &% MCFM_MELA_ggZi<
=m4l_fsr && md4l fsr< && (event_type==3||event_type==2) && (0.0<MCFM_MELA_ggZZ && MCFM_MELA_ggZZ<

But at present | don't really understand that.



lobservables]

MCFM_MELA_ggZZ:MEM,
MCFM_MELA_ggZZ:MEM,
MCFM_MELA_ggZZ:MEM,
MCFM_MELA_ggZZ:MEM,
MCFM_MELA_ggZZ:MEM,

MCFM_MELA_ggZZ:MEM,
MCFM_MELA_ggZZ:MEM,
MCFM_MELA_ggZZ :MEM,
MCFM_MELA_ggZZ :MEM,
MCFM_MELA_ggZZ:MEM,
MCFM_MELA_ggZZ:MEM,
MCFM_MELA_ggZZ:MEM,

But at present | don't really understand that.



‘coefficients]

* Each source you provided under mcsets will have a pdf for each
category you specified under categories, normalized according to
some coefficient. The value and structure of the coefficient will be
specified In the [coefficients] section.

* Each source accepts up to four arguments:
* pol factors sys global

But at present | don't really understand that.



[coefficients]

pol:mu qqZZ ; factors:n qqZZ,bgylields 139fb.txt ; sys:norm onlyShape qqZZ.txt

factors:n_ggS,bgyields. txt ; sys:norm_NormShape Both ggS.ixt ; poi:mu*munnlo[ I-sqrt(mu5[5.]*mu)*munnlo[
: global:ATLAS LUMI( S / )
factors:n_ggB, hgylelda txt ; sys:norm_NormShape Both_ggB.txt ; poi:munnlo[l.7]-sqrt(mu/mu5[5.])*munnlol
global:ATLAS LUMI(139./ / )
factors:n ggSEI5 bgyields.txt ; sys:norm NormShape Both ggSBI5.txt ; pol:sqri(mu/muS[5.])*munnlol
bal:ATLAS LUMI( oS / )

factors:n_ggSNLOS,bgylelds.txt ; sys:norm NormShape Both ggSNLOS.txt ; poi:mu ; global:ATLAS LUMI(
)

factors:n_ggSNLOI,bgyields.txt ; sys:norm NormShape Both ggSNLOI.txt ; poi:kcl[-1.0]1*sqrt(mu) ; global:ATL
AS_LUMI(139./0.97/ )
factors:n_ggBNLOB,bgyields.txt ; sys:norm NormShape Both ggBNLOB.txt ; global:ATLAS LUMI( S / )
factors:n ggBNLOI,bgyields.txt ; sys:norm NormShape Both ggBNLOI.txt ; poi:kcl[-1.0]#*sqrt(mu) ; global:ATL
AS_LUMI(129./0.97/ )
factors:n ggSBINLOI,bgyields.txt ; sys:norm NormShape Both ggSBINLOI.txt ; poi:sqrt(mu) ; global:ATLAS L
UMI ( i / )

But at present | don't really understand that.



‘coefficients]

* pol stands for parameter of interest, are usually free parameters
and the same for each category.

* factors usually contains, but not limited to, nominal normalization
for the source, which often has different values for each category.

* global provides an additional handle to add a factor that Is the
same for each category, but not free.

* sys provides the terms that account for systematic uncertainties
that affect the overall normalization.

But at present | don't really understand that.



Category

SampleCount : ATLAS Signal gg$s
SampleCount : ATLAS Bkg ggB

SampleCount :

SampleCount :

SampleCount :
SampleCount :
SampleCount :

SampleCount

SampleCount :

SampleCount :

SampleCount :

SampleCount :

ATLAS Signal ggqSBIS
ATLAS Bkg qqZZ

ATLAS Signal ggSNLOS
ATLAS Signal ggSNLOI
ATLAS Bkg ggBNLOB
ATLAS Bkg ggBNLOI

ATLAS Signal ggSBINLOI

ATLAS Bkg VBFB
ATLAS Bkg VBFSBI

ATLAS Signal VBFSBIS

But at present | don't really understand that.



|Asimov: asimovData]

But at present | don't really understand that.



But we need more explanations about scan_poil.

* scan_pol output. root scan.root combined mu asimovData
mu:100:0:5

* combined —name of the workspace

* mu —the pol that you want to scan

* asimovData -dataname

* mu:100:0:5 —the scan range

But at present | don't really understand that.



Example

< B = [
% 14 ATLAS Internal 13 TeV g 14 ATLAS Internal 13 TeV
12__ floating muZZ 12__
B : tloating muzZ
10__ fixing muZZ 10__
8 8l
6
T
21
U:-H—|—1—-L-|-J_L||| A N A R RO N A A N AU AN R RO AN I B |
0 0.5 1 1.5 2 2.5 3 3.5 4 U[?94 0.96 0.98 1
uoﬂ-shell
+0.014
Hqqzz 176015
uggr floating 1f%‘i;



Next step

* Next step we shall write our own config file
* And use this tool to do some other analysis
* Maybe at that time | will understand more about this



Thank you!



