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INTRODUCTION

= Main tasks:

1. improve the angular resolution of the
calorimeter jets using info from trackjets;

2. find an event-specific criterion to correct
jet energies;

3. find a criterion for including third jet in
the invariant mass calculation (on-going);
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Pythia MC Sample

*Cuts selecting the exclusive two jets MC sample:

« WZ->Inuggbar (no b-quark) @ generator level
e Et jet1@L5>25 GeV

« Et jet2Z@L5>15 GeV

e Et jet8@L5<5 Gev if we have more than 2 jets
« |[Eta_jet1/2|<2

We use jet correction up to L7: we use L5 correction
only to select the events.
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Angular Resolution (NN

We observe that ~ 2.4 % more tracker jets match one
primary parton at dR < 0.6

We compare inviariant mass built in different ways:

a) From calorimeter jets, as currently being done (std)

b) Using quark directions as axes of calorimeter jets (mix)
The study is also performed in the cracks :

I. Cracks:
- |Eta| <0.2;
- |Eta|>0.7 and |Eta|<1.4;
II. NoCracks:
- |Eta|>0.2 and |Eta|<0.7;
POV |Eta|>1.4 and |Eta|<2.0; !



Angular Resolution m
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Angular Resolution

m

ref, values one jet In cracks 2 jets n nocracks 2 jets m cracks
! sty a1.7 91,5 024 00.6
T a1g 10.5 10.6 th 11.0
E s 114% 11.6% 10.6% 12.2%
o 02.8 2.7 03.5 a1.7
o Inclusive 1()4 10.5 th 10.7
E Ez 11.2% 11.3% 10
G
Evt/(mass,Wind.) $

The gain, which is an upper limit to what possibly achievable in practice,

is rather small
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Scale Factors

We look for an observable sensitive to the bad
measurement of jets energy:

- (k=Pt _closq/Pt caljetl/2) vs dR(closq,caljet1/2); Parton
directions have to be replaced by trackjet axes;

We study:

- Invariant mass correcting by k factors (kmass);

- Combined effect of mix and k mass (mixk mass);
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Scale Factors:
kmass and Combined Effect of Assuming
Parton Directions and Applying k Corrections

k mass results:

one jet in cracks 2 jets in nocracks 2 jets in cracks

G 2.7% 2.9% 2.0%
Evt/(mass.Wind.) 2.2% 2.1% 2.1%

e The gain, which is an upper limit to what possibly achievable
in practice, is of the same order as the mix method.

mixk mass results:
G

4.7% 2.3% 4.5%
Evt/(mass.Wind.) 3.4% 3.1% 3.3%

* More progress with two than with only one correction
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. Using Trackjet Only

Using trackjets info (|eta|<1) to select cracks regions and to
improve caljet direction worsen the resolution :

one jet n cracks 2 jets n nocracks 2 jets in cracks
G -10.4% -9.3% -15.6%

Evt/(mass.Wind.) -6.0% -5.3% -7.0%

Table 7: Effect of assuming trackjet direction as jet axis. The hedear row refear to cracks
selection: Crack regions are defined by trackjet directions in the lab frame.
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Charge Fraction

Charge fraction definition:

+ chf=Pt closTrk/Et _caljetRaw: 0.4 matching in dR is
required,;

We study:

* a kchf-dependent correction to jet energy;

* the dijet invariant mass corrected by kchf.
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. Scale factors using chf
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Chf results

Z Mass "charge fraction” studies
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Extrajets Studies:
cuts definition

*Cuts selecting the exclusive two jets MC sample:

« WZ->Inuqggbar (no b-quark) @ generator level
« Et jeti@L5>25 GeV
e Et jet2@L5>15 GeV
— « £ jet3@L5>15 Gev and |Eta_jet3|<2
» |[Eta_jet1/2|<2
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Extrajets Studies

We separately study Region A and Region B.

Region B: studies in progress.
Region A:

— We try to improve the Z-mass reconstruction using
3 jets.

Inclusive:

— We try to improve the Z-mass reconstruction using
3 jets when two of them are close enough (dR<1).
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.Extrajets Studies: low mass

events / 1 GeV

1000

500

Z Mass reconstruction: std and merging 3 jet A zone

~
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| [~ Merging 3" jet RMS 34.9109
' Merging 3™ jet
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-Fittingé these plots
{ Windows around tl
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Extrajets Studies: inclusive )

Z Mass reconstruction: std and merging 3™ jet inclusive

E —— sid mass- TT Entries 60668
D 1 DDD e N | 11 +‘{ .................. std mass
—— i d = Mean 93.1722
— Merging 37 jet {H ﬁ R ps
" i E H\d} Merging 3™ jet
N i } Mean 102.601
D ; M { + RMS 32.79
> i ﬁ+ }ﬁﬂ *Fitting these plots as above, the s/peak

++ﬁ reach ~10%;
: *low. mass tails are recovered;

vents in the mass window
2.8%.
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500 et i f

17



Conclusions

v Using tracker info to improve caljet direction gives
no progress:

v Depends on the criteria we choose the trackjet to be
considered;

v Depends on tracker resolution;

v ”"Charge fraction” scale factor gives an
improvement on s/peak of ~ 4%

v will be used as one of the input in a MultiVariate
Analisys (in progress);

v Extrajets studies: promising (to be continued..)
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Angular Resolution &FH

Acceptance region: |Eta(detector frame) | <1

(7] : - *
: . Entries cal 44174
_(]:) l‘: cal Entries trk 44174
"E 1 04 e b —— K Calorimeter
LL] — : Mean 0.135212
- RMS 0.305637
. : : Tracker
— Mean 0.112569
- RMS 0.168822
1 03 5_'30. """"""""""""""""""" A
-~ Trackjet in average closer to partons

B N T R A
e, |
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dRmin
We observe that ~ 2.4 % more tracker jets match one primary
09/01/09  parton at dR < 0,6. 20



Angular Resolution

Z Mass Calorimeter info only

= mass window evt = 82.57 % ,
q) | : : Entries 32256
o Integral 32218
1 OOO _ ...... teqrall77.857-114.975] pecor
— | : : Mean 90.4732
(9p)
-E RMS 14.6803
<] B Fit Parameters:
>
D B 1 91.6877
o 10.4587
B 48.7347 / 1.67982e-322

O e e £ e
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Angular Resolution

Z Mass Calorimeter info and qg-directions

= Lo/ Improvement = 2.096 % _

D mass window evi = 84.46 % Entries 52256
(D | : : Integral 32228
~— Integral[77.857-114.975] 27221
—~ 1 OOO T A F Mean 91.7343

wn f f
-E | RMS 14.5481

g) B Fit Parameters:

q-) n 92.8434

— o] 10.3686
61.279/ 1.67982e-322

so0f _—
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Angular Resolution

ref. values - one jet in cracks 2 jets in nocracks 2 jets in cracks
el 91.7 91.5 024 90.6
Teal 10.5 10.6 9.8 11.0
o 11.4% 11.6% 10.6% 12.2%
1 02.8 02.7 03.5 91.7
i) 10.4 10.5 9.8 10.7
;'—; 11.2% 11.3% 10.5% 11.6%
G 2.1% 2.8% 1.1% 4.4%
Evt/(mass.Wind.) 1.9% 1.8% 1.9% 2.0%

Table 1: Effect of assuming parton direction as jet axis. The hedear row refear to cracks
selection: Crack regions are defined by parton directions in the lab frame. The 3 top lines
aive the mass and width of the mass fits nsing calorimeter jets, the 3 next lines oive the
results of the fit to the same sample with parton directions as jet axes. The next to the last
line “G" gives the relative decrease of the o/p ratio, and the last line “Evts in fitted mass
window” oives the difference in the percentage of event in the selected mass window.

The gain, which is an upper limit to what possibly achievable in
0oi01/00 Practice, is rather small 23



Scale Factors

 Plot of dRmin(q__.j) vs R:quos/ Pj1 r Plot of dRmin(q__j,) vs R:quos/ P
o [Enties 32234 ' o [Enties 32234 |
s Mean x 0.0590532 8 Mean x 0.105573
© 1.3H Mean s P o 1.3H Meany e
T "l RMS 0.0732816 | T "| RMS x 0.116637 | |
™ -| RMSy 0169715 | | e | RMS y 0.249014 | |
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~

‘ Why the Worsening? (NN

We performe the studies considering the closer trackjet to caljet
(first or second leading):

— Black and blue distributions overlap, i.e. there is no appreciable gain
using trackjet axes

P : : c-:al to
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hd : : RMS 0.384067
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events / 1 GeV

Chf results

Z Mass Calorimeter info only

Z Mass Calorimeter info corrected by k{:hf

mass window evt =79.1 % - >
: trles 30512 m
B § Integral 30536 (_') 1 000
800 __, ---------------------------------- ------ Integ'all?'ﬁ.fuzds-ﬂﬁ.d?] a304a7 -—
N Mean BE.E58G E
B | RME . 1938 -
L | Fit Parameters: g
I — 500
400 _ .................................... .....................................
I ~3.7 % itmpro
200 _ ..................................... ..................................
. s/peak
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o/u Improvement = 3.745 % : o —
imass.window.evt. =.80.34.%....J..L... = o
: 5 Integral 50350
- Inteoral| 75 5246-116.47) 24584
Mean 88.7237
B RIS 184743
- Fit Parameters:
i 0. TR
= a3 105672
4 indf 9. 7058  1.828040e-322
L | | | | | | | | | |

150 200

ij GeV
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events / 1 GeV

500

Z Mass first two leading

eI ke EI'“”EE- EDEEE

Integral SEEE

— Inbegral| 7 2. 8075-114.137] 31708

Mean a3.1722

B RMS o R ]
N Fit Parameters:

B 585445

| 16043

BT.TE83 1 AT TA%5a-303

mass window evt = 55.74 %

..............................................................................................................................................
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Extrajets Studies: low mass [l

Z Mass merging 3" jet if dRj1j2<1 ('/

— 5/ Improvement = 0.3647 % :
fob) mass window evt = 58.99 % Entries BOBGE
O 1000 gyl | ot 56754
- Inbegral| 728075114, 137) 53480
T — : : Maan 87 065G
'lg RMS 32753
g Fit Parameters:
m | kL BE.ATTZ
16088
B 2nd 74.98 | 1.87T45e-322

l | | | | | | | | | | | | | | | |
09 50 100 150 500

M; GeV
*The s/peak gain is not so good but the low mass tails are recovered,;
*The number of events in the mass windows is improved.
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Extrajets Studies: inclusive iR

C

Z 3jets Mass: constraint to merge dRjj<1

> e ion ot = S e
(_"J : Inbegral sE221
-— 1000 Inte-gi’.all?ﬂ.ﬁﬂ?ﬁ-—?ldjﬁ?] 32888
E kKlean 102801
: RIS 3279
g Fit Parameters:

m kL = KLt

500 .................................... .....................................
D [—| ] | ] ] ] ] | ] ] ] ] | ] ] ] ]

0 50 100 150 200
*The s/peak gain reachs 10%: M, GeV

e the low mass tails are recovered;
000109 * Also the number of events in the mass windows is improved.



Extrajets Studies

. | Entries ' 3856
’ max in Et

Mean 45.2316

Entries

| RMS 24.3339
max in dR
T I Mean 75.8562 |

150
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max in Et
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Extrajets Studies m

' [Entries ' 3856

max in Et
. | Mean 45.2316
f 5 RMS 24.3339

u | all jets
150 H’ Mean 104.763 |

- |RMS 38.2738
’HH | —— maxin Et

Entries

50 _#
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Extrajets Studies

R Displacement j1j2

w 5 é
@ | |Entries 60868 | i e
£ 1500
C | Mean 2.33838
LL] u
i RMS 0.754331
1000

500
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Extrajets Studies

Entries

1000

500
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R Displacement j1j3

Entries 60668

Mean 2.20064

..............................................................................................

RMS 0.819362
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Extrajets Studies

R Displacement j2j3

Entries

500

1000

Entries 60668
Mean 2.03185

RMS 0.86816
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Extrajets Studies

R Displacement j1j3 in A zone

| Entries 3936

Entries

1 DD | Mean 2.24641

| RMS  0.778697
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Extrajets Studies

R Displacement j2j3 in A zone

100 3936

Entries

Entries

| Mean 2.20546

-|RMS  0.80676
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