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[ The starting point

To reach a satisfactory data/MC agreement, because of our ZB overlay
procedure, all jets in the simulation can not be treated in a uniform way

= In general, what we want to do is to have a coherent treatment of zero-
bias (ZB) jets and hard-scatter (HS) jets in the simulation

= We hope at the end:

- to reach a reasonable data-MC agreement for good jets with p; >15 GeV,
also in the ICR

- to be able to believe (to some extent) in the sentence:
“the remaining effects are due to physics mismodellings”

The principle

- Apply the ICD correction to data
- MC:
* identify ZB jets and HS jets

 apply the data JES (including the ICD
correction) to ZB jets

» apply MC JES + JSSR to HS jets
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[ Step by step... ]

jet

pT B pT
N T |AS = p?
Step 1: is the AS variable used for the JISSR \ _ I
parameter determination significantly affected? N E
N
: Nt
LBV i T i | Step 2: determine a new set of JSSR parameters
o /»{ 1| JSSR combo:
. ~n |3 MC Run llbl + MC Run IIb2 vs Run IIb1-2-3 data
s |+ gpply the ICD correction to the data
I

Step 3: define a method to tag the ZB jets
in the simulation

=> two categories of jet are obtained:

* HS jets _
_ Step 4: validate the full procedure
* ZB jets in analyses
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[ Shifting: Is there a bias at low Z p;? ]

Question in the air since a long time...

= At low Z p+, the expected gaussian behaviour of the AS distribution is
completely distorted by the jet turn-on

=» the gaussian mean estimation may become biased

=» a lot of attempts were tried to overcome this difficulty (some simple ones,
some elaborate ones) but the “pathology” proved to be very stable...

Only one method changed significantly the picture:

to replace the mean of the gaussian fit by the function average over the
physical region AS>-1

strqeeeer - DOinternal Run I1b (6.2 fb") Instead of the gaussian mean,
: I, [<0-8 - 18<p <2313 we use the estimator E:
160 — Simulation —
. 140?— — Gauss x erf —E +c0
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- s : [xf (x) dx
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o = _ -1
E ==
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[ ICR shifting results
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[ How do we identify ZB jets?

Overlay chain

raw ZB data dOgstar output
(HS simulation + detector
[ - ] simulation: returns cell After dOreco, we need to use the true MC
energies before any calib ) | - particles to identify ZB jets
overlay file . : :
. =» the variable used is the following:
dOsim
taid H i dat Data chain
overial Inraw data \voyld start here
format (ADC counts) with raw data z , pT
[ 4Oreco J true particles in 0.5
. raw jet
(caf”t‘#e";bp”;r'fms) From F. Couderc J pT

How does this quantity look like?

In the next slide, look at two phase space regions
in Z+1 jet events:

* AD(Z-jet)<n/2 (dominated by ZB jets)
* AD(Z-jet)>2.8 (dominated by HS jets)
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ZB Jet tagging: single raw p+ bin distributions

| AD<n/2 |
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AD>2.8

Thibault Guillemin DO-France, New jet treatment



[ Summary for the ZB jet tagging

« Jets with no true particles in the cone are pure ZB jets

A cut at 0.4 seems reasonable to define HS jets

» The response for HS jets is peaking in all regions at 1.4

 We have a large fraction of “mixed” jets between 0 and 0.4
(in particular in the ICR):

these are jets whose energy is coming from both the hard scatter
(or the underlying event) and the overlay.

If we apply the data JES to these jets, then their energy will be
overestimated

=» they should be calibrated in a specific way

Ad hoc calibration for mixed jets: see backup slides
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Test of the full prescription

Look at 15 GeV good jets to be most sensitive to the problem

Events
[#5)
tn

|

)i_?olal 1 | LI | I! ZB: fhs<0.4 !I T | LILELIL] | LI J_: -
Run lIb2-3 = jet 1 CC
—+—DATA B o
—mchHs |3 | normalization
SE —MCZB [

= Clear excess of ZB jets in the ICR

] (the ZB contribution is still bigger if we
3 | | apply the data JES to the mixed jets)

3 4
1

jet1n

N.B: the ZB histogram corresponds to the ZB and the mixed jets
(but the 2 types of jets are treated differently)

(We need to reduce in some way the overestimated A
number of mixed jets in the simulation.
KBut which room for manoeuvre do we have? y
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[ Using various f,s thresholds to remove mixed jets
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C —MCZB ] :
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1sE- E =» no choice!
£ E All the mixed jets with 0<f,,c<0.4 have
3 E to be removed: we have to kill the
e : promotion effect for 0<f,5<0.4
0-4 I-!il 2 I-1I 0 1 2 '.I’. Ijt;ll
jet1n
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[ New jet treatment
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HS jets = JSSR-combo

Mixed jets =» removed
Pure ZB jets = data JES

This prescription has been successfully tested for the standard jet
configurations in Z—ee and in Z—uu events:

 good jet 15 GeV
 good jet 20 GeV
*VC jet 15 GeV
« VC jet 20 GeV
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[ = 1 jet (good, 15 GeV)
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i B B R S ,t?n see backup slides
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[ Conclusion ]

= The phenomenon of jet promotion (jets receiving energy from both the
overlay and the hard scatter and thus passing above the reconstruction
threshold) is strongly overestimated in the simulation.

To handle this effect in the best way we can at the post dOreco level, the ad
hoc procedure we propose is to remove all mixed jets with a low hard-
scatter energy fraction.

This new jet treatment defines two jet categories:

« ZB jets (fys=0): data JES (with ICD correction), no jet ID correction, not
taken into account in the VC/taggability weight computation

* HS jets (f,520.4): MC JES, JSSR, jet ID correction, taken into account in the
VCl/taggability weight computation

= A full set of JSSR parameters for 6.2 fb! of Run Ilb data with the ICD
correction applied has been determined

=>» new procedure to get a better extraction of the shifting parameters at low p;

= Everything is implemented and will be used in many analyses for the
Summer results
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Backup
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[ Ad hoc treatment for mixed jets
A hard scatter fraction per jet can be defined as:
D pr [rawp,
f _ true particles in 0.5
" 1.4

The energy correction is then computed according to this fraction

(only for jets with f,5<0.4):

k

mixed

=(1- i) X/kDATA‘l' Tus XKssr

A

Kyata INCludes
the ICD correction

Kqata @Nd K., are estimated at the jet
raw energy. In principle, they should be
estimated at (1-f,5)xE,,,, and fysXE

which can be as low as 2 and 4 GeV for

a jet near the threshold...

« ZB: Z:pT,true =0

Now we have 3 types of jets in the MC.:

* mixed: 0 < Z:pT,true / pT,raw <0.4

* HS: ZpT,true / pT,raw >0.4
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= 2 Jets (good, 15 GeV)
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