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Who are we?

Nadjieh: PhD, starting in CMS ~1lyear ago:

Will work on cross section measurement vs JES in electron
channel.

Start with some work on object to apprehend physics analysis:
Tag and Probe efficiencies for electrons channel.

Then will move to analysis in itself (first basic selection for cross
section measurement)

Maryam: PhD, starting in CMS ~1year ago:

Will work on top mass measurement vs b-tagging efficiency in
electron channel.

Start with some work on object to apprehend physics analysis:
What do we call a jet and what do we call an electron? Where is
the border?

One presentation done in Egamma meeting, a note is on going,
will converge once she is back.

Stephanie: Post-Doc, supervising at Cern the 2 PhDs...
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Tag and Probe

Motivation |

* tf cross section is obtained using :
N
x Br(tt — FinalState)

o)

Lxe X E

Feconsiruction selecrion

where N is total number of observed events.

et W

For the electron in final state of
semi-electronic decay mode :

€ € €
selection ~— g.i.safnrfon X g.idem.:ﬁm.fion

E

Ll,-'f ‘et\'\}‘
L/ ' cienc °
4 jet an we determine such efficiencies from data“
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Tag and Probe
Brief review on Tag&Probe

* “Tag”is a well-defined electron.

In CMS an electron that is
— Isolated in tracker part of the

detector
— Tight identified Ry
is selected as tag. E7 B
 “Probe” is the other electron Ll

together with “Tag”, meet the B PT
criterion of Tag e Ll
— 60 GeV< InvMass(ee)<120 GeV ' iy

* Using Z mass fit in each bin, all
efficiencies of “Probe” , can be

measured vs. n, ¢, Pt, etc. PrObe eleCtrOH

—

Are electrons coming from Z events identical to the ones in ttbar? 418



Tag and Probe

Electrons efficiencies are calculated in
2 steps:

- Isolation

- Electron Id

.

Sisolation

oy
w
th

=]
w

0.85
Z->ee events are selected with 3 jets
in order to have the same number of
calorimetric object un the final stage.

0.8

0.75

nh? 1 i 1 i 1 1 i 1 i 1 1 i 1 1 1 1 1 1 1 1 1 i

= So far the Z-> ee statistics do not

1

reflect any luminosity estimation. i
= Pseudo agreement but rather large 7 .
error bars (ttbar statistics will be
improved).

= Checks for possible kinematics bias ¢
will be the next steps 0.8

0.9

0.75

— Studies are on going, code being

finalized, need additional cross checks...”
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Jets or Electrons?
That is the question...

Electrons are by definition also a jet (= jet is what ever make energy
deposition greater than a few GeV in calorimeters).

So GsfElectrons are also reconstructed as Jets. When counting jets and
electrons - Double counting... Can be problematic in e+jets analysis.

Could do a simple cleaning with a DR as most of people are doing but
with it we do not solve greatly the issue:

Non clustered -
1-jet (B+e) en:rgvr Jet (B)
i Tower
DR cleaning cleaning >
1 GSF electron 1 GSF electron

C O Missing Et
1 GSF electron 6/18




Jets or Electrons?
That is the question...

Two criteria can vary:
- DR cone to reject CaloTowers
- Electron Id to identify an electron

But no real ideal: MC truth jets also contain electrons...
Doing the DR cleaning at Gen level will bias towards the DR cleaning

offline.... Z-ee events

——————— B 0EEH
___________ nr of PAT Jets with p::-:]CI and [n}<2.4: Before cleaning
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Jets or Electrons? That is the question...

DR hints... Missing Et gen vs Reco one

Meu_pt Mau_pt Heu_pt
Entrles 3485 Entrles 1998 Entries 2004
Mean 5418 Mean 5212 Mean 5151
o No Cleaning = =7  0of Robust Id == ss!  aof Robust Id&e x>
RECOlIMET_pt - RecollMET pt - F=collMET_pt
ok bl B Default Pat === & Towers [ =
e aw i Cleaner |me s ... Cleaning ==«
R ™ 4 = DR = 0.2
wof AT wof 1 e
L . T
5 100[+ - 100+ .
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I s0l4 :___. 50+ ..
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ttbar events: 1 electron + 4 jets
eI P | Reu_pt ] e |
[Entries 2003 | Entrles 2001 Entres 1093
300 Robust 1d :'asn :i:: apo Robust Id ::Bs" :::: 300 Robust Id :;;" iﬁ
- FeCaMET : TOWEI‘S [FecoIMET pi r FecalMET ot
i Towers == =1 a0f S sl R o Towers ===
: I. | Cleaning RS T4 - CIeanlng RMS  39.47 _ Cleaning BME 3082
200}~ ‘DR = 0.3 2001 DR = 0.4 200 DR = 0.5
154::_ i '!'_ 15{1:_ 150
C I': 1 C C
100[-= "l,,_ 100[ 100
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50 [ - 50, 50
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Reco Met is slightly increasing as
statistic of events is gqoing down...

N
m

easure as cone increase,
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Jets or Electrons? That is the question...
Electron ID studies (DR = 0.2)

4 —
10 E [Fommmmomme- AR(electron,closest jet): Before cleaning -y mrrrmae recollMET:A R=0.2, eidRobustLoose
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— ... ttbarevents Work is on going and need
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_______ estimator to finally
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Dead and Resuscitate!

Following Neural Network for TB2004 (see talk in ECAL-Egamma 13rd of July 2005)

Idea : use energy deposited around the missing
channel to reconstruct the missing energy.

Use a neural network training with 3 variables :
- First step : consider the missing channel is the
most energetic channel

Sum8/Sum24 = Sum of the 8 channels around
the missing channel/sum24
LogX8 = Log(S, / SR)
LogY8 = Log(S, / Sp)

=> All ratios of energy, roughly an
energy independent Neural Network
- better in case of a continuum of
energy (as in real data taking) 10/18




First Results on RelVals...

Using Chiara config file (Thanks So Much!), Reconstruction is
performed after the recovery of deadchannels

—>Analyse with basic cuts using PAT:

- electrons |Eta| <2.4 and Pt>20 GeV

- jets |Eta| <2.5 and Pt>20 GeV

= Dead Channel is corrected is sum8 > 8 GeV (arbitrary threshold so
far)

= If Dead Channel not in 3x3, energy ==0 (no correction)

For the moment only run on 9000 events of RelVals Zee 228...
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Looking at single channels

‘ (Energy Corrected - Original Energy)/Original Energy | EnergyCorrectedRatio
Entries 3000

sol— mean 1067 | EvEnts are Z->ee with electrons
- RMS 5351 in |Eta| <2.4 and Pt>20 GeV
L Underflow 15
40 :_ Overl'flow 38
o Over more than 480k, only 3k
20— have a sum8> 8 GeV
5 - Make sense
10—
943 | IH-SHOH | -:_;0 -1I0 0 10 20 “ .”"56”"“ "Ao | Original Energy of Non Corrected Channels EnefgyNonCorrersted
) N T T < 5
10! I ir:s:frl:;ﬂ 4.7sre+oz
Correct only is sum8 > 8 GeV. 9N N AN S

Only 1406/478694 = 0.3%
channel have more than 1 GeV |
and are not corrected "qX T

W[{'{)Hﬂ.’ll 1 P P | T
20 30

20 50 60 70 80 980 12/18



Percentage of Correction
when Initial Energy > 5GeV

{(Energy Corrected - Original Energy)/Original Energy [>5GeV] EnergyCorrectedRatio5
Entries 490
50 N A RO, ooodebb | Mean -0.3222
I~ RMS 0.9236 E c od - Original E 1Original E SGov |EnergyCun omer
L H R -
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r 3.5F Underflow 0
r E | Overflow 0
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% 3 2 & d ~F
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(Energy Corrected - Original Energy)/Original Energy [>5GeV] | EnergyCorrectedRatio5Side (Energy Corrected - Original Energy)/Original Energy [>5GeV] EnergyCorre ctedRatio5Centor
F Entries 254 C Entries 213
30— 35 [ e
C Mean -0.2629 r Mean -0.3608
- TP RMS 0.9223 o t .Y RMS 0.9575
Side ™| »—Center o
2 C » i Overflow 13 250 | Qerflow !
- 20 1 e
L S e e e B
- 15 o e T e
L e e | E L
C 100
C L C
N k| by
= i i i i i i i i 5 e
- 3 5 i ﬂ i { : ; E ’J LJUL_W
7\ﬂ\|\||ﬂ|||ﬂ|ﬂ\\|\ |||||\| —!—l\\ |-||_||_||\|ﬂ\\ﬂ\| oo by By s 1000 ||||||||—| 0. onoo,o o 10.0.

Wheh thére'is enefgy, correction tehds to Underestimate...

But long tails.... 13/18



Electron/Jets Multiplicity

| Electron multiplicity | : nElectrons

- Entries 9000

- Mean 1.061
3000

- RMS 0.8173
2500 F Underflow 0

- Overflow 0
2000 F nElectrons

- Entries 9000
1500 Mean 1.054

- RMS 0.8167

- Underflow 0
o - Overflow 0
500

00 L1 1 L1 | I2I L1 I3I s '4I L1 I5I L1 I6 Ll 1 I7I Ll I8I L1 I9I 1 |10

jet multiplicity for jets with p_> 20 GeVlic

3500}
- nJets
= Entries 9000
3000 Mean 1.814
RMS 1.094
2500 Underflow 0
E Overflow 0
2000 [ nJets
: Entries 9000
= Mean 1.799
1500 C RMS 1.086
- Underflow 0
1000_ Overflow 0
500
% 2 4 6 10 12 14

Original Reco
Kill one channel per TT

and recover it
Small decrease of electrons

and jets (electrons
cleaning in jet collection
not done)
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ZMass

|: MassZ
—Zmais ] ! ! ! ! ! 3139

1 Entries
- | | | Lo ; | Mean 88.8
700 R 11.44
- | Underflow 0
BOO - T G verflow 13
- ] MassZ
SO0p i T T Entries 3098
Lolh | Mean 88.62
""""" A S 12.7
| | | 1 | Underflow 0
Overflow 13

400

300

200

100

O 20 40 60 80 100 120 140 160 180 200

Loosing ~1%o of Z->ee candidate (a lot of channels are killed).
Degradation of the mass resolution (correction are not tuned)...
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2500
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500

Original Reco

Met/Set

" Kill one-channel|PtVet
o A XLL | “= Entries 9000
- per TT Mean 13.28
L __ . = RMS 9.57
—-k=c-@and-recoverit | yngerow o
B Overflow 0

N - PtMet
B Entries 9000
B Mean 13.7
- '=| RMS 10.13
B Underflow 0
L IT _I Overflow 0
0 10 20 30 40 50 60 70 80 a0 100

Set | PtSet
N Entries 9000
ook - Mean 110.7
aad RMS 52.98
100 Underflow 0
— QOverflow 0
200 |- PtSet
- ﬁ Entries 9000
100 Mean 110.3
~ J RMS 53.43
100 [ = =| Underflow 0
[ Overflow 0
;00: g
00|
: rlglnal Reco
00|~
= £ill one chlannel
0 |
0

II50H|i0II 150 200 IpSérSTTSSO 400 450 500
and recover it

Adding MET.... ® Adding non cluster energy... But marginal addition...
No addition of SET 2> No “random” unclustered energy

16/18



Rumors and Revelations...

Global running:

Since march, Middle Week Global Runs (MWGR) happened every
Wednesday and Thursday, every 2 weeks first and since Easter it is
weekly.

- Before April, no real data (muons detector not fully in, Ecal not
really in etc)

- Since beginning of May: MWGR are routine! All detectors are in
(except tracker/Pixel) and looking for 1% level problems!

Known some:

- Ecal calibration events are going into main event stream

- DT is seeing some noise, thinking that it is coming from one of
emergency lamps... %&\
- DT should go to 10 FEDs (up to now was 5) @@

- Ecal is seeing some noise

- Preshower is in place, commissioning is starting. @Q@

- DT got fired in a rack last week... o
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Rumors and Revelations...

Releases...

Apparently 229 is not going to be the last one of the series... Mainly
tag for re-reprocessing of last year CRAFT data.

226 _HLT is NOT include in 227! So 229 do not have HLT!

310 is supposed to get out by 7th of May (and apparently will be)
BUT missing plently of components (Fast Sim, Pflow etc...)
Will have 1 month to fully validate it before MC prod...

We can guess that 310 is going to be out of date very very quickly,
but time is running so they will not be able to delay it too much...

Start splitting of releases: online releases will have different

collectors to be able to react quickly if needed. 9(‘\ ’

HLT is already applying tag on top of releases, and s¢ 'w‘:i;'" a @

for release.... ‘\" ©@ Q
O N

More questions, do not hesitate to contact me! @@ R



PtSet
: : : : : : Entries 100
_-\.....i...............; ............... E' .............. E' .............. ? .............. ? ...... Mean 427.5
: : : : : : RMS : 215.5
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...............................................................................................................
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Adding SET.... = Adding non cluster energy...

So far the example is stupid because we are killing to much dead
channels. We should reproduce such distribution with realistics
number of dead channel.
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Dead Channel != Central

Considering that the shape is symmetric around central channel

Use a neural network training with 3 variables :
- First: consider the missing channel is on a side of the
maximum energy one (Number 3)
Sum8 /Sum24= Sum of the 8 channels
around the missing channel/Sum24
LogX8 = Log(S, / Sr)

LogY8 = Log(S, / Sp)

- Second: consider the missing channel is a
corner to the maximum energy one (Number 7)
Sum8/Sum24 = Sum of the 8 channels

around the missing channel/Sum24

LogX8 = Log(S, / SRr)

LogY8 = Log(S, / Sp)

S,  Sg
A fourth Neural Net determine the position of dead channel



AII Energy

From data at 20 GeV  ||ssewxvo From Neural Net sissvacy_ g

—— Using the NN training at 120GeV energy

Meanx -037Ea

R and applied it to all energy file
sy . ——— Erergy20Gev — 54107
| Resolution for S9 from NN |_ wen s s 4 0/,
Fit Gaushlean 16,47 o 2.436 (0]
9.3%
NbEvents 415.00
Ensrgy 50 GeV - 71743
WMean 4611 AMS 675 6 O/
Fit GaushMean 46.52 ¢ 3.206 L] o
o
Fit GausMean 74 21 o 4.033 5 o
NbEvents 47,00
Energy 120 GeV — 25553
———— Energy 150 GeV — 184517 0
Mean 18715 AMS 17.57 4. /o
Fit GausMean 137.72 o 5.864
NbEvents 302.00

NbEvents 227.00
. Wean 111.20 AMS 1540 0/
4.%
Energy 180 GeV — 47975
Mean 163 89 AMS 1862 4. o/o

MbEvents 1707.00

o 1| o

——— Energy 30 GeV -— 61732
Mesan 27 57T RMS 491
Fit GausMean 27.84 © 2.620

e o =

14000

=

12000
10000

——— Energy 80 GeV - 45579
Mesan 74 50RMS 1018
Fit GaushMean 111.47 ¢ 5.066
MbEvents 264.00
Fit Gaushean 164.45 o 6694
MbEvents 36. 00
——

6000

Fit GausMean 1.00 ¢ 0.083

{
i
]
]
‘ Jiogxs. 1ogxs 4000 : TS
Mean 097RMS 0.16
o Enwies 4757 © Enies  a7372 :. - Fit GausMsan 099 ¢ 0.110
> i > i i NbEvents 796.00
014 Meanz -name of Meanx om0 ] ———— Energy30GeV — 61732
o P P 2000 | B e
- — L]
{

NbEvents 413.00

J M2z Lmm AMZx Lo

J Energy 50 GV — 71743

ﬂm' T , N |"\|KN_|_| L1l L1 e e o 0
mane G50 700 150 200 250 300 | __ s
L] -

Mean 1.00RMS 0.09

IE Ay 13m

Integral 14532404

3| e i e

Fit GausMean 0.99 ¢ 0.048
- - NbEvents 94,00
w= - Energy 120 GeV — 25583
+{ Precision ;
Fit GausMsan 099 ¢ 0.040
- NbEvents 390.00
- - 15000 o —————— Energy 150 GeV — 184517
obtained is :
Fit GausMsan 099 ¢ 0.038
NbEvents 697.00
Energy 180 GeV — 47975

AT )

1l e

between 3% tq .- ' e
6% in Sum25 for! '

energy higher sooof
than 50 GeV.

1.2 1.3 1.4 1.5



Where is missing Xtal

Using the NN training at 120 GeV and applied it to all energy file

Let’s consider a random dead Xtal in order to reproduce all cases:

S1S8VEXY_NN_D)

From data at 20 GeV S1SevsXY-0 From Neural Net From data at 180 GeV e From Neural Net ——

Entries 51833 Entries 51833

Entries 47574

Meanx -0.07227 ud T L 1 Meanx -0.07227 4 L Meanx -0.064589

na
Meany 08598 1 . Meany 08598 Meany 1118

i 1 L}
RAMS x 253 1] 1 1 RANS x 2583

LogY8

RNSY 1983 il RUSY 1983 RMSY 183

'
Inlegral 5164 ||I| 1 Inlegral 5233

Inegral 5857

] ]

5657 ]

] ]

-IIII|IIIIIIIIIhlIII|IIIIIIIII|IIII|IIII -IIII|IIIIIIIIIhlIII|IIIIIIIIIIIIII|IIII

4 3 =2 4 o 1 2 LlogX8, 4 3 2 4 0o 1 2| gyxsd

= The shape is described. 22/18



Where is missing Xtal

Missing Xtal = random in 3x3 matrix

Resolution for S9 from NN Eepme = O] | S25 from NN/S25 True pean 101 AMS 008

Fit GausMesan 1.01 ¢ 0.022

Mbbiants w00 0'8004_2 0/&4000 — : NbEvents 91.00

———  Energy30GeV — 60371
——— Energy30GeV — 60371 - nergy SUas

Mean 27.82ANS 275 - Ft Gausiioan 100 50,010
Fit Gaush=an 25.26 ¢ 0.917 o MbEwvents 41.00

NbEvents 8.00 2 0 Energy 50 GeV -— 71109
Energy 50 GeV -— 71108 1 2000 — X

Mean 1.01 RMS 0.06
Mean 46.34 RMS 4.50 - Fit GaushMean 1.00 o 0.011

e 2= 2.53%0 ' NbEvents 36.00
———— Energy 80 GeV - 45371 B : —_— 5:::31851(3:;;- 045053?1
' . .
: a
L
|

40000

35000

Mean 74.61 RMS 647 Fit GaushMean 1.00 o 0.011

Fit Gaushiean 7523 0 1.774 ) 3@ 0/$0000 — NbEvents 10.00

NbEvents 21.00
Energy 120 GeV — 95012
Mean 111.42 AMS 11.87

'l

Fit GausMsan 113.00 & 2.2501 _9 0/0 - E

NbEvents 97.00 3

———— Energy 150 GeV — 183734 8000 — @
Mean 133.51 AMS 1264 o = 4

Fit GausMean 140.13 o 2.9552. 1 /0 ]

NbEvents 130.00 1

Energy 180 GV — 47722 -

30000

Energy 120 GeV — 95012
Mean 1.01 RMS 0.05
Fit GausMean 1.00 ¢ 0.010
MNbEvents 46.00

———— Energy 150 GeV — 183734
Mean 1.01 RMS 0.05
Fit GausiMean 1.00 o 0.011
MNbEvents &2.00
Energy 180 GeV — 47722
Mean 1.01 RMS 0.05
Fit GausMesan 1.00 ¢ 0.011
MNbEvents 19.00
R

25000

DT

20000

T

e E s RS EssEEmssssssnsEm

:
)
:
e e on < s 7620 23 %/06000
1
:
:

MNbEvents 19.00 —
—

TR

15000

4000
10000

2000

5000

Erms
=

I-'.I"J-L.._I_I IIII IIII

00 50 100 150 200 250 300 8-5 06 0.7 0.8 0.9

Resolution are reasonable at all energies and S25 is conserved
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Energy Correction (All)

- 1c1i E C tedC
[ Energy Corrected - Original Energy | EEr:-:rgyCorrected | Energy Corrected - Original Energy | nergyCorrectedCorner
es 3000 Entries 1389
102 Mean 0.004996
RMS 4.538 Mean -0.05003
Underflow 79 RMS 1.284
Overflow 82
Integral 2839 Underflow 0
Al | Skewness -0.2743 Overflow 1
[ ] | Integral 1388
10 i) 10
III‘ C
| |
TERFI Mﬂ mlu 1 :
| M1 -
R i -
| 1M1 Rii I [ i i
=20 -15 -10 -5 5 15 20 IR R | B i L b |
GeV 20 15 -10 0 5 10 15 20
GeV
| Energy Corrected - Origindl Energy | Energy CorreRwgge Energy Corrected - Original Energy | EnergyCorrectedCanter
B ! Entries 1341 \_ Entries 216
9_ \ Mean 0772 ~ Mean -6.929
e E RMS 9.732
8 RMS 5.287 1.8 \ Underflow 67
= Underflow 12 B Overflow 16
7E CQverflow 63 1.6 Integral 133
= — 145
- ide : Center
55 1.2¢
ar !
C 0.8
3=
= 0.6
2C
= 0.4
1
o 0.2
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Corner correction seemed alright but center is off as well as side...
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