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状況
• 問題点

• 結局、CONF-NOTEとconsistentにならなかった

• 原因がわかっていないが、一部ヒストに明らかにおかしい分布を見つけた（3,4p）。バグには思
えないので、c++の仕様の問題な気がする

• 修論に使う絵のこと

• ZeeはAntiKt4TopoEMについては解析済みファイルとグラフができている

• 他のjet algorithmも解析コードを走らせているが、今はジョブが終了していない（segmentation 

faultがおきないことは確認した）

• オプションを変えるだけでグラフまで作れるようになっているので、back groundで作業でき
る

• mc dijetの方は以前作ったグラフを使えるはず

• ということで、がっつりコードの修正は必要ないと思う

• 変更箇所

• pi - ΔΦ binを更に荒くして、[0, 0.1, 0.20, 0.35]にした。これは0付近での誤差が大きいと話にならな
いため

• fitはcutgaussianで1.6sigmaで行ってい

• 10GeV以下のjetは無視している
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なぜかDPHIにアンダーフローがある

abs(DPHI)しているので
マイナスはあり得ない…。

アンダーフローの統計は多くない
ので、影響は小さいと思う
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pol1 fitがところどころ成功しない
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back up
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Z + jet
• el_medium++ , mu_medium

• ΔR(jet,el_medium++) < 0.1のjetはelectronとする

• Trigger(zee): EF_e12Tvh_loose1（multi-electon , 

unprecaled）

• Trigger(zmumu):  EF_mu24i_tight || EF_mu36_tight

• B-tag : MV1 > 0.8119 (nominal efficiency70%)
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5.2.1 Z + jet selection205

Details of electron reconstruction and identification can be found in Ref. [?]. Three levels of electron206

identification quality are defined, based on di↵erent requirements on shower shapes, track quality, and207

track-cluster matching. The intermediate one (“medium++”) is used in this analysis. Events are required208

to contain exactly two such electron candidates passing kinematic cuts on Ee
T and |⌘e|. If these electrons209

have opposite-sign charge and an invariant mass in the range 80 GeV�116 GeV, the event is kept and the210

four-momentum of the Z boson candidate is reconstructed from the four-momenta of the two electrons.211

All jets within the full calorimeter acceptance and with a JES-corrected transverse momentum pjet
T >212

10 GeV are considered. The highest pT (leading) jet must be in the fiducial region |⌘jet| < 0.8. Further-213

more, the leading jet is required to be isolated from the two electrons stemming from the Z boson.214

The presence of additional high-pT parton radiation altering the balance between the Z boson and the215

leading jet is suppressed by selection criteria on the pT and JVF of additional sub-leading jets. Table 3216

summarizes the Z + jet selection criteria.217

Variable Selection description
e1, e2 Ee1,2

T > 20 GeV electron pre-selection
80 GeV < Me+e� < 116 GeV
|⌘e1,2 | < 2.47 excluding 1.37 < |⌘e| < 1.52

leading jet |⌘jet| < 0.8, |JVF| > 0.25 if pT<50 GeV jet pre-selection
�R j,e =

p
(�⌘)2 + (�')2 > 0.35 anti-kt R = 0.4 jets isolation/topology

> 0.5 anti-kt R = 0.6 jets
pT

jet2 < max
⇣
0.2 ⇥ pZ

T, 10 GeV
⌘

radiation/topology
JVF(jet2) > 0.25, if |⌘ jet2| < 2.4 and pT<50 GeV JVF restriction for

sub-leading jets

Table 3: Summary of the event selection criteria applied in the Z+jet analysis. Here �R j,e is the distance
between the leading jet and the electron for both electrons, e1 and e2. jet2 is the highest pT sub-leading
jet, where sub-leading refers to any jet other than the leading jet used in the measurements.

5.2.2 �+jet selection218

Events are required to have at least one reconstructed photon; the highest pT (leading) photon is taken as219

the hard process photon and must have p�T > 85 GeV. The leading photon must pass strict identification220

criteria [19], meaning that the pattern of energy deposition in the calorimeter is consistent with the221

expected photon showering behaviour. The leading photon must also lie in a pseudorapidity range such222

that it is fully contained within the electromagnetic barrel calorimeter.223

Jets with high electromagnetic content (e.g. jets fluctuating to a leading ⇡0, with ⇡0 ! ��) may224

be misidentified as photons. In order to reduce this background, the leading photon is required to be225

isolated from other activity in the calorimeter. The isolation variable (E� Iso
T ) [19] is computed in a cone226

of size R = 0.4 around the photon, and corrected for pile-up energy and photon energy leakage inside the227

isolation cone.228

The photon reconstruction algorithm attempts to retain photons that have converted into an electron-229

positron pair. While clusters without matching tracks are directly classified as “unconverted” photon230

candidates, clusters matched to pairs of tracks originating from reconstructed conversion vertices are231

considered as “converted” photon candidates (double-track conversions). To increase the reconstruction232

e�ciency of converted photons, conversion candidates where only one of the two tracks is reconstructed233

(single-track conversions) are also retained. Jets that are misidentified as photons fall more often in the234
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gamma+ jet
• ΔR(jet,gamma) < 0.1のjetはgammaとする（ただしgammaは下表の条
件を満たす）。

• Trigger: EF_g20_loose || EF_g40_loose || EF_g60_loose || 
EF_g80_loose || EF_g100_loose || EF_g120_loose

• B-tag : MV1 > 0.8119 (nominal efficiency70%)

• selectionについてはhttps://twiki.cern.ch/twiki/bin/viewauth/

AtlasProtected/GammaJetCalib2012に詳しく書いてある
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category of converted photons, because fake photons produce wider showers and have tracks associated235

to them. To suppress this background further, an event selection is applied based on the ratio of the236

transverse energy of the photon candidate cluster to the scalar sum of the pT of the matching tracks237

(E� cluster
T /(

P
ptracks

T )).238

Only jets with pjet
T > 12 GeV are considered, and each event is required to have at least one jet. The239

highest pT(leading) jet must be in the fiducial region. To suppress soft radiation that could a↵ect the pT240

balance between the photon and the jet, selection criteria were applied on the azimuthal angle between241

the photon and jet (��jet-�), and on the pT carried by the second leading jet (pjet2
T ). The second-leading242

jet (jet2) is defined as the highest-pT jet from the set of sub-leading jets that either has |⌘jet| < 2.4 and243

|JVF| > 0.25, or for which JVF could not be computed because they are outside the region covered by244

the tracking system. A summary of the �+jet selection criteria is given in Table 4.245

Variable Selection description
leading � p�T >85 GeVand |⌘�| <1.37 photon pre-selection
E� Iso

T < 3 GeV � isolation
E� cluster

T /(
P

ptracks
T ) 2[0,2] (single-track conversions) jets faking photons

2[0.5,1.5] (double-track conversions)
leading jet pjet

T > 12 GeV and |⌘jet1| < 0.8 jet pre-selection
��jet-� > 2.9 radians radiation suppression
pjet2

T < 0.2 ⇥ p�T radiation suppression
JVF(jet2) >0.25, if |⌘ jet2| < 2.4 JVF restriction for sub-leading jets

Table 4: Summary of the event selection criteria applied in the �+jet analysis. Here E� Iso
T is the transverse

energy contained in a cone of size R = 0.4 around the photon, and corrected for pile-up energy and photon
energy leakage inside the isolation cone, E� cluster

T /(
P

ptracks
T ) is the ratio of the transverse energy of the

photon candidate cluster to the scalar sum of the pT of the matching tracks, ��jet-� is the azimuthal angle
between the photon and leading jet, and jet2 is the highest pT sub-leading jet. Sub-leading refers to any
jet other than the leading jet used in the measurements

5.2.3 dijet selection246

In measuring the jet response using the momentum balance of dijet events, it is important that the events247

have a 2 ! 2 topology. Additional parton radiation is produced in the same pp interaction can bias the248

pT balance between the two leading jets. Additional jets not originating from the hard scatter should not249

overtly a↵ect the pT balance of the dijet system. All third leading jets that are within tracking acceptance250

are required to come from the hard scatter vertex by applying a JVF restriction. Events containing an251

additional central or forward third jet with significant pT are removed (pJ3
T /p

avg
T < 0.4). The value of252

0.4 was chosen based on studies of the response as a function of pJ3
T /p

avg
T used in deriving a radiative253

correction to the relative jet response by extrapolating pJ3
T /p

avg
T ! 0 (see Section 9.2.3).254

JVF requirements were not applied to the two leading pT jets, however, the impact of applying a255

JVF cut on the leading jets was checked and showed a negligible e↵ect on the results.256

To help pick out events with a near 2! 2 topology, selection criteria on the azimuthal angle between257

the two leading jets ��(jet1, jet2) was applied. Table 5 summarizes the dijet selection criteria.258

This selection di↵ers from that used in previous study [?] due to the higher pile-up conditions expe-259

rienced during 2012 data taking and the application of the radiative correction (see Section 9.2.3).260

※pT_gamma > 85GeVは要求していない
10Monday, 9 December 13

https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/GammaJetCalib2012
https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/GammaJetCalib2012
https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/GammaJetCalib2012
https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/GammaJetCalib2012


0
10
20
30
40
50
60
70
80
90

| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  548364

    3390 206909      0

   13687 324378      0

       0      0       0

0

50

100

150

200

250

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  182558

      26    353      0

    7953 174226      0

       0      0       0

0

100

200

300

400

500

600

700

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  165370

       0      5       0

    2991 162374      0

       0      0       0

0
100

200

300
400

500
600

700

800
900

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  104217

       0      0       0

     381 103836      0

       0      0       0

0
50

100

150
200

250

300
350

400

450

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  28635

       0      0       0

      43  28592      0

       0      0       0

0

20

40

60

80

100

120

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  5101

       0      0       0

      13   5088      0

       0      0       0

0

10

20

30

40

50

60

70

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1984

       0      0       0

       6   1978      0

       0      0       0

0

1

2

3

4

5

6

7

8

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  102

       0      0       0

      12     90      0

       0      0       0

11Monday, 9 December 13



| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

15000

16000

17000

18000

19000

20000

21000

22000

23000
Entries  548364

Underflow  4.951e+05

Overflow        0

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

17000

18000

19000

20000

21000

22000

23000
Entries  182558

Underflow  1.259e+05

Overflow        0

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

29000

30000

31000

32000

33000

Entries  165370

Underflow  7.058e+04

Overflow        0

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.122000

23000
24000
25000
26000
27000
28000
29000
30000
31000

Entries  104217

Underflow  2.705e+04

Overflow        0

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

6000

7000

8000

9000

10000

11000

Entries  28635

Underflow    5027

Overflow        0

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

1000

1200

1400

1600

1800

2000

2200

2400
Entries  5101

Underflow     648

Overflow        0

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1300

400

500

600

700

800

900

1000

Entries  1984

Underflow     196

Overflow        0

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

15
20
25
30
35
40
45
50
55

Entries  102

Underflow      18

Overflow        0

12Monday, 9 December 13



0

20

40

60

80

100

| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  734219

    4252 274749      0

   19329 435889      0

       0      0       0

0

50

100

150

200

250

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  233332

      10    281      0

   10675 222366      0

       0      0       0

0
100
200

300
400
500
600

700
800
900

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  199206

       0      1       0

    3905 195300      0

       0      0       0

0

200

400

600

800

1000

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  117634

       0      0       0

     355 117279      0

       0      0       0

0
50
100
150
200
250
300
350
400
450

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  30290

       0      0       0

       7  30283      0

       0      0       0

0

20

40

60

80

100

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  5019

       0      0       0

       1   5018      0

       0      0       0

0

10

20

30

40

50

60

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1638

       0      0       0

       0   1638      0

       0      0       0

0

0.5

1

1.5

2

2.5

3

3.5

4

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  58

       0      0       0

       8     50      0

       0      0       0

13Monday, 9 December 13



| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

20000

22000

24000

26000

28000

30000

Entries  734219

Underflow  6.646e+05

Overflow        0

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

21000

22000

23000

24000

25000

26000

27000

28000

Entries  233332

Underflow  1.632e+05

Overflow        0

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

35000

36000

37000

38000

39000

Entries  199206

Underflow  8.599e+04

Overflow        0

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

26000

28000

30000

32000

34000

36000
Entries  117634

Underflow  3.018e+04

Overflow        0

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

6000

7000

8000

9000

10000

11000

Entries  30290

Underflow    5268

Overflow        0

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

1000

1200

1400

1600

1800

2000

2200

Entries  5019

Underflow     649

Overflow        0

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1200

300

400

500

600

700

800

900
Entries  1638

Underflow     142

Overflow        0

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

10

15

20

25

30
Entries  58

Underflow      10

Overflow        0

14Monday, 9 December 13



0

10
20

30

40

50
60

70

80
90

| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  495121

    3085 187352      0

   12331 292353      0

       0      0       0

0
20
40
60
80
100
120
140
160
180
200
220

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  164770

      25    332      0

    7101 157312      0

       0      0       0

0

100

200

300

400

500

600

700

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  150062

       0      5       0

    2695 147362      0

       0      0       0

0

100

200

300

400

500

600

700

800

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  95095

       0      0       0

     354  94741      0

       0      0       0

0

50

100

150

200

250

300

350

400

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  26256

       0      0       0

      39  26217      0

       0      0       0

0

20

40

60

80

100

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  4681

       0      0       0

      12   4669      0

       0      0       0

0

10

20

30

40

50

60

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1805

       0      0       0

       6   1799      0

       0      0       0

0

1

2

3

4

5

6

7

8

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  95

       0      0       0

      12     83      0

       0      0       0

15Monday, 9 December 13



| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

14000

15000

16000

17000

18000

19000

20000

21000
Entries  495121

Underflow  4.469e+05

Overflow        0

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

15000

16000

17000

18000

19000

20000

21000
Entries  164770

Underflow  1.135e+05

Overflow        0

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

26000

26500
27000
27500

28000
28500

29000
29500

30000

Entries  150062

Underflow  6.4e+04

Overflow        0

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.120000

21000

22000
23000

24000

25000
26000

27000

28000

Entries  95095

Underflow  2.471e+04

Overflow        0

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.15000

6000

7000

8000

9000

10000

Entries  26256

Underflow    4567

Overflow        0

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1800

1000

1200

1400

1600

1800

2000

2200
Entries  4681

Underflow     604

Overflow        0

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

300

400

500

600

700

800

900

Entries  1805

Underflow     179

Overflow        0

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.110

15

20

25

30

35

40

45

50

Entries  95

Underflow      18

Overflow        0

16Monday, 9 December 13



0

20

40

60

80

100

| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  664885

    3868 249113      0

   17551 394353      0

       0      0       0

0

50

100

150

200

250

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  211029

      10    250      0

    9626 201143      0

       0      0       0

0

100

200

300

400

500

600

700

800

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  180335

       0      1       0

    3534 176800      0

       0      0       0

0

200

400

600

800

1000

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  106313

       0      0       0

     322 105991      0

       0      0       0

0

50

100

150

200

250

300

350

400

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  27372

       0      0       0

       5  27367      0

       0      0       0

0
10
20
30
40
50
60
70
80
90
100

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  4512

       0      0       0

       1   4511      0

       0      0       0

0

10

20

30

40

50

60

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1461

       0      0       0

       0   1461      0

       0      0       0

0

0.5

1

1.5

2

2.5

3

3.5

4

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  50

       0      0       0

       6     44      0

       0      0       0

17Monday, 9 December 13



| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

18000

20000

22000

24000

26000

28000
Entries  664885

Underflow  6.016e+05

Overflow        0

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

19000

20000

21000

22000

23000

24000

25000

26000
Entries  211029

Underflow  1.474e+05

Overflow        0

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

31000

32000

33000

34000

35000

36000
Entries  180335

Underflow  7.776e+04

Overflow        0

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

24000

26000

28000

30000

32000

Entries  106313

Underflow  2.733e+04

Overflow        0

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

6000

7000

8000

9000

10000

Entries  27372

Underflow    4749

Overflow        0

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

800

1000

1200

1400

1600

1800

2000

Entries  4512

Underflow     594

Overflow        0

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

200

300

400

500

600

700

800
Entries  1461

Underflow     132

Overflow        0

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

5

10

15

20

25

Entries  50
Underflow       7
Overflow        0

18Monday, 9 December 13



0

10
20

30

40

50
60

70

80
90

| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  495121

    3085 187352      0

   12331 292353      0

       0      0       0

0
20
40
60
80
100
120
140
160
180
200
220

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  164770

      25    332      0

    7101 157312      0

       0      0       0

0

100

200

300

400

500

600

700

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  150062

       0      5       0

    2695 147362      0

       0      0       0

0

100

200

300

400

500

600

700

800

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  95095

       0      0       0

     354  94741      0

       0      0       0

0

50

100

150

200

250

300

350

400

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  26256

       0      0       0

      39  26217      0

       0      0       0

0

20

40

60

80

100

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  4681

       0      0       0

      12   4669      0

       0      0       0

0

10

20

30

40

50

60

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1805

       0      0       0

       6   1799      0

       0      0       0

0

1

2

3

4

5

6

7

8

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  95

       0      0       0

      12     83      0

       0      0       0

19Monday, 9 December 13



| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

14000

15000

16000

17000

18000

19000

20000

21000
Entries  495121

Underflow  4.469e+05

Overflow        0

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

15000

16000

17000

18000

19000

20000

21000
Entries  164770

Underflow  1.135e+05

Overflow        0

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

26000

26500
27000
27500

28000
28500

29000
29500

30000

Entries  150062

Underflow  6.4e+04

Overflow        0

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.120000

21000

22000
23000

24000

25000
26000

27000

28000

Entries  95095

Underflow  2.471e+04

Overflow        0

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.15000

6000

7000

8000

9000

10000

Entries  26256

Underflow    4567

Overflow        0

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1800

1000

1200

1400

1600

1800

2000

2200
Entries  4681

Underflow     604

Overflow        0

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

300

400

500

600

700

800

900

Entries  1805

Underflow     179

Overflow        0

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.110

15

20

25

30

35

40

45

50

Entries  95

Underflow      18

Overflow        0

20Monday, 9 December 13



0

20

40

60

80

100

| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  664885

    3868 249113      0

   17551 394353      0

       0      0       0

0

50

100

150

200

250

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  211029

      10    250      0

    9626 201143      0

       0      0       0

0

100

200

300

400

500

600

700

800

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  180335

       0      1       0

    3534 176800      0

       0      0       0

0

200

400

600

800

1000

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  106313

       0      0       0

     322 105991      0

       0      0       0

0

50

100

150

200

250

300

350

400

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  27372

       0      0       0

       5  27367      0

       0      0       0

0
10
20
30
40
50
60
70
80
90
100

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  4512

       0      0       0

       1   4511      0

       0      0       0

0

10

20

30

40

50

60

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1461

       0      0       0

       0   1461      0

       0      0       0

0

0.5

1

1.5

2

2.5

3

3.5

4

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  50

       0      0       0

       6     44      0

       0      0       0

21Monday, 9 December 13



| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

18000

20000

22000

24000

26000

28000
Entries  664885

Underflow  6.016e+05

Overflow        0

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

19000

20000

21000

22000

23000

24000

25000

26000
Entries  211029

Underflow  1.474e+05

Overflow        0

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

31000

32000

33000

34000

35000

36000
Entries  180335

Underflow  7.776e+04

Overflow        0

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

24000

26000

28000

30000

32000

Entries  106313

Underflow  2.733e+04

Overflow        0

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

6000

7000

8000

9000

10000

Entries  27372

Underflow    4749

Overflow        0

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

800

1000

1200

1400

1600

1800

2000

Entries  4512

Underflow     594

Overflow        0

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

200

300

400

500

600

700

800
Entries  1461

Underflow     132

Overflow        0

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

5

10

15

20

25

Entries  50
Underflow       7
Overflow        0

22Monday, 9 December 13



0

10

20

30

40

50

60

70

80

| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  419331

    2450 161505      0

   10440 244936      0

       0      0       0

0
20
40
60
80
100
120
140
160
180
200
220

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  148224

       5    119      0

    6183 141917      0

       0      0       0

0

100

200

300

400

500

600

700

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  142865

       0      5       0

    2315 140545      0

       0      0       0

0

100

200

300

400

500

600

700

800

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  92583

       0      0       0

     199  92384      0

       0      0       0

0

50

100

150

200

250

300

350

400

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  25923

       0      0       0

       4  25919      0

       0      0       0

0

20

40

60

80

100

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  4649

       0      0       0

       0   4649      0

       0      0       0

0

10

20

30

40

50

60

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1796

       0      0       0

       0   1796      0

       0      0       0

0

1

2

3

4

5

6

7

8

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  83

       0      0       0

       0     83      0

       0      0       0

23Monday, 9 December 13



| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

12000

13000

14000

15000

16000

17000

Entries  419331

Underflow  3.787e+05

Overflow        0

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

14000

15000

16000

17000

18000

19000
Entries  148224

Underflow  1.015e+05

Overflow        0

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

25500

26000

26500

27000

27500

28000

28500

29000

Entries  142865

Underflow  5.942e+04

Overflow        0

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

20000

21000

22000
23000

24000

25000
26000

27000

28000

Entries  92583

Underflow  2.335e+04

Overflow        0

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

5000

6000

7000

8000

9000

10000

Entries  25923

Underflow    4369

Overflow        0

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1800

1000

1200

1400

1600

1800

2000

2200
Entries  4649

Underflow     574

Overflow        0

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

300

400

500

600

700

800

900

Entries  1796

Underflow     170

Overflow        0

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.110

15

20

25

30

35

40

45

50

Entries  83
Underflow       6
Overflow        0

24Monday, 9 December 13



0

20

40

60

80

100

| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  581565

    3666 230514      0

   14807 332578      0

       0      0       0

0

50

100

150

200

250

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  195192

       3    140      0

    8731 186318      0

       0      0       0

0

100

200

300

400

500

600

700

800

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  175361

       0      1       0

    3366 171994      0

       0      0       0

0

200

400

600

800

1000

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  104630

       0      0       0

     299 104331      0

       0      0       0

0

50

100

150

200

250

300

350

400

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  27226

       0      0       0

       3  27223      0

       0      0       0

0
10
20
30
40
50
60
70
80
90
100

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  4509

       0      0       0

       0   4509      0

       0      0       0

0

10

20

30

40

50

60

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1461

       0      0       0

       0   1461      0

       0      0       0

0

0.5

1

1.5

2

2.5

3

3.5

4

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  44

       0      0       0

       0     44      0

       0      0       0

25Monday, 9 December 13



| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

15000

16000
17000
18000
19000
20000

21000
22000
23000
24000

Entries  581565

Underflow  5.273e+05

Overflow        0

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

17000

18000

19000

20000

21000

22000

23000

Entries  195192

Underflow  1.366e+05

Overflow        0

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

31000

32000

33000

34000

35000

Entries  175361

Underflow  7.52e+04

Overflow        0

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.122000

24000

26000

28000

30000

32000

Entries  104630

Underflow  2.677e+04

Overflow        0

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

6000

7000

8000

9000

10000

Entries  27226

Underflow    4711

Overflow        0

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

800

1000

1200

1400

1600

1800

2000

Entries  4509

Underflow     592

Overflow        0

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

200

300

400

500

600

700

800
Entries  1461

Underflow     132

Overflow        0

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

5

10

15

20

25

Entries  44
Underflow       1
Overflow        0

26Monday, 9 December 13



0

10

20

30

40

50

60

70

| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  357393

    2180 138771      0

    9177 207265      0

       0      0       0

0
20
40
60
80
100
120
140
160
180

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  114308

       4     58      0

    4945 109301      0

       0      0       0

0

100

200

300

400

500

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  101235

       0      0       0

    1471  99764      0

       0      0       0

0

100

200

300

400

500

600

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  56990

       0      0       0

      93  56897      0

       0      0       0

0

50

100

150

200

250

300

350

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  14890

       0      0       0

       1  14889      0

       0      0       0

0

20

40

60

80

100

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  2869

       0      0       0

       0   2869      0

       0      0       0

0

10

20

30

40

50

60

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1193

       0      0       0

       0   1193      0

       0      0       0

0

1

2

3

4

5

6

7

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  60

       0      0       0

       0     60      0

       0      0       0

27Monday, 9 December 13



| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

10000

11000

12000

13000

14000

15000

Entries  357393

Underflow  3.218e+05

Overflow        0

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

11500
12000

12500
13000

13500
14000

14500

15000
15500

Entries  114308

Underflow  7.592e+04

Overflow        0

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

20000

20500

21000

21500

22000

22500

23000

Entries  101235

Underflow  3.648e+04

Overflow        0

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

12000
13000

14000
15000
16000
17000

18000
19000
20000

21000
Entries  56990

Underflow    9580

Overflow        0

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

3000

4000

5000

6000

7000

Entries  14890

Underflow    1038

Overflow        0

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

400

600

800

1000

1200

1400

1600

Entries  2869

Underflow     105

Overflow        0

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1100

200

300

400

500

600

700

800
Entries  1193

Underflow      23

Overflow        0

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

5

10

15

20

25

30

35

40

45

Entries  60
Underflow       1
Overflow        0

28Monday, 9 December 13



0

10

20

30

40

50

60

70

80

| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  494822

    3234 197722      0

   12976 280890      0

       0      0       0

0
20
40
60
80
100
120
140
160
180
200
220

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  149815

       3     77      0

    6924 142811      0

       0      0       0

0

100

200

300

400

500

600

700

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  124348

       0      0       0

    2096 122252      0

       0      0       0

0

100

200

300

400

500

600

700

800

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  64762

       0      0       0

     146  64616      0

       0      0       0

0

50

100

150

200

250

300

350

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  15539

       0      0       0

       2  15537      0

       0      0       0

0
10

20

30
40

50

60

70
80

90

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  2723

       0      0       0

       0   2723      0

       0      0       0

0

10

20

30

40

50

60

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  979

       0      0       0

       0    979      0

       0      0       0

0

0.5

1

1.5

2

2.5

3

3.5

4

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  32

       0      0       0

       0     32      0

       0      0       0

29Monday, 9 December 13



| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

14000

15000

16000

17000

18000

19000

20000

21000
Entries  494822

Underflow  4.47e+05

Overflow        0

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

14000

15000

16000

17000

18000

19000

Entries  149815

Underflow  1.016e+05

Overflow        0

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

24000

24500
25000

25500
26000

26500
27000

27500
28000

Entries  124348

Underflow  4.641e+04

Overflow        0

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

14000

16000

18000

20000

22000

24000
Entries  64762

Underflow  1.136e+04

Overflow        0

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

3000

4000

5000

6000

7000

8000
Entries  15539

Underflow    1131

Overflow        0

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

400

600

800

1000

1200

1400

1600

Entries  2723

Underflow      83

Overflow        0

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

100

200

300

400

500

600

Entries  979

Underflow      29

Overflow        0

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.10

5

10

15

20

25

Entries  32
Underflow       0
Overflow        0

30Monday, 9 December 13



0

0.5

1

1.5

2

2.5

3

| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1075

       5    373      0

      15    682      0

       0      0       0

0

1

2

3

4

5

6

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1374

       0      0       0

      11   1363      0

       0      0       0

0
2
4
6
8
10
12
14
16
18
20
22

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  3256

       0      0       0

       4   3252      0

       0      0       0

0

5

10

15

20

25

30

35

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  3021

       0      0       0

       0   3021      0

       0      0       0

0
2
4
6
8
10
12
14
16
18
20
22

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  840

       0      0       0

       0    840      0

       0      0       0

0

1

2

3

4

5

6

7

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  193

       0      0       0

       0    193      0

       0      0       0

0

0.5

1

1.5

2

2.5

3

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  46

       0      0       0

       0     46      0

       0      0       0

0
0.2
0.4
0.6
0.8
1
1.2
1.4

1.6
1.8
2

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  3

       0      0      0
       0      3      0
       0      0      0

31Monday, 9 December 13



| < 0.8)η < 10GeV, |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.132

34
36
38
40
42
44
46
48
50
52
54

Entries  1075

Underflow     952

Overflow        0

| < 0.8)η < 20GeV, |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

160

170

180

190

200

210

220

230

Entries  1374

Underflow     819

Overflow        0

| < 0.8)η < 40GeV, |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

620

640

660

680

700

720

740
Entries  3256

Underflow    1238

Overflow        0

| < 0.8)η < 80GeV, |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

700

750

800

850

900

950

1000
Entries  3021

Underflow     575

Overflow        0

| < 0.8)η < 140GeV, |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

150

200

250

300

350

400

Entries  840

Underflow      73

Overflow        0

| < 0.8)η < 200GeV, |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.130

40

50

60

70

80

90

100
Entries  193

Underflow       9

Overflow        0

| < 0.8)η < 400GeV, |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

5

10

15

20

25

Entries  46
Underflow       3
Overflow        0

| < 0.8)η < 1000GeV, |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.10

0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Entries  3
Underflow       0
Overflow        0

32Monday, 9 December 13



0

0.5

1

1.5

2

2.5

3

| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1841

       5    713      0

      40   1083      0

       0      0       0

0

1

2

3

4

5

6

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1610

       0      2       0

      16   1592      0

       0      0       0

0

5

10

15

20

25

30

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  3582

       0      0       0

       6   3576      0

       0      0       0

0

5

10

15

20

25

30

35

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  3130

       0      0       0

       0   3130      0

       0      0       0

0
2
4

6
8
10
12
14

16
18

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  833

       0      0       0

       0    833      0

       0      0       0

0

1

2

3

4

5

6

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  124

       0      0       0

       0    124      0

       0      0       0

0

0.5

1

1.5

2

2.5

3

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  39

       0      0       0

       0     39      0

       0      0       0

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
0.5 1 1.5 2 2.5 3

re
f

T
/p

je
t

Tp

0

1

2

3

4

5

6

7
Entries  1

       0      0      0
       0      1      0
       0      0      0

33Monday, 9 December 13



| < 2.1)η < 10GeV, 0.8 < |
T

DPHI (0GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

55

60

65

70

75

Entries  1841

Underflow    1648

Overflow        0

| < 2.1)η < 20GeV, 0.8 < |
T

DPHI (10GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

190

200

210

220

230

240

Entries  1610

Underflow     992

Overflow        0

| < 2.1)η < 40GeV, 0.8 < |
T

DPHI (20GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

740

750

760

770

780

Entries  3582

Underflow    1284

Overflow        0

| < 2.1)η < 80GeV, 0.8 < |
T

DPHI (40GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

700

750

800

850

900

950

1000

1050

Entries  3130

Underflow     590

Overflow        0

| < 2.1)η < 140GeV, 0.8 < |
T

DPHI (80GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

150

200

250

300

350

Entries  833

Underflow      78

Overflow        0

| < 2.1)η < 200GeV, 0.8 < |
T

DPHI (140GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.1

30

35

40

45

50

55

60

Entries  124

Underflow       5

Overflow        0

| < 2.1)η < 400GeV, 0.8 < |
T

DPHI (200GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.10

5

10

15

20

25

Entries  39
Underflow       2
Overflow        0

| < 2.1)η < 1000GeV, 0.8 < |
T

DPHI (400GeV < p
2.8 2.85 2.9 2.95 3 3.05 3.10

0.2

0.4

0.6

0.8

1

Entries  1
Underflow       0
Overflow        0

34Monday, 9 December 13



JVF(jet1,PV0)
-1 -0.5 0 0.5 10

100

200

300

400

500

600

700

800
310×

Entries  1971446

Underflow       0

Overflow        0

35Monday, 9 December 13



flavor_weight_JetFitterCOMBNN(jet1)
-6 -4 -2 0 2 4 6 8 10

10

210

310

410

510

610
Entries  1971446

Underflow      24

Overflow        0

36Monday, 9 December 13



flavor_weight_MV1(jet1)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

310

410

510

610

Entries  1971446

Underflow       0

Overflow        0

37Monday, 9 December 13



 [GeV]ref
T

p
0 100 200 300 400 500 600 700 800 900 1000

210

310

410

510

610

Entries  3193495

Underflow       0

Overflow        0

38Monday, 9 December 13



 [GeV]Z
T

p
0 100 200 300 400 500 600 700 800 900 1000

210

310

410

510

610

Entries  3199488

Underflow       0

Overflow        0

39Monday, 9 December 13



 [GeV]ZM
40 50 60 70 80 90 100 110 120 130 140

410

510

Entries  3199488

Underflow       0

Overflow        0

40Monday, 9 December 13



(jet1,Z)φΔ

0 0.5 1 1.5 2 2.5 3
10000

20000

30000

40000

50000

60000

70000
Entries  1971446

Underflow       0

Overflow        0

41Monday, 9 December 13



0

5000

10000

15000

20000

25000

Z
T

/pjet2
T
p

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

JV
F(
je
t2
)

0

0.2

0.4

0.6

0.8

1

Entries  1971446

       0       0       0

     9141124639 419910

       0 304239 121744

42Monday, 9 December 13



r(jet1,Z)Δ

0 1 2 3 4 5 60

10000

20000

30000

40000

50000

60000

70000

Entries  1971446

Underflow       0

Overflow   9.233e+04

43Monday, 9 December 13



1075 1374 3256 3021 840 193 46 3

357393 114308 101235 56990 14890 2869 1193 60

419331 148224 142865 92583 25923 4649 1796 83

495121 164770 150062 95095 26256 4681 1805 95

548364 182558 165370 104217 28635 5101 1984 102

1.81814e+06 567192 463023 263559 66614 11006 3803 161

 [GeV]ref
T

p
0 10 20 40 80 140 200 400

MV1 > 0.8119

 < 0.2ref
T

/pjet2
T

p

 > 2.9φΔ

other cuts

Z + 1jet

Z

44Monday, 9 December 13



1841 1610 3582 3130 833 124 39 1

494822 149815 124348 64762 15539 2723 979 32

581565 195192 175361 104630 27226 4509 1461 44

664885 211029 180335 106313 27372 4512 1461 50

734219 233332 199206 117634 30290 5019 1638 58

1.81814e+06 567192 463023 263559 66614 11006 3803 161

 [GeV]ref
T

p
0 10 20 40 80 140 200 400

MV1 > 0.8119

 < 0.2ref
T

/pjet2
T

p

 > 2.9φΔ

other cuts

Z + 1jet

Z

45Monday, 9 December 13



2330 1868 3990 3450 894 136 41 1

580706 176424 145869 75026 17591 3031 1065 33

682644 229712 205275 120673 30769 4999 1596 45

1.14898e+06 347506 268734 143813 34193 5285 1629 51

1.26977e+06 384634 297653 159342 37979 5905 1819 59

1.81814e+06 567192 463023 263559 66614 11006 3803 161

 [GeV]ref
T

p
0 10 20 40 80 140 200 400

MV1 > 0.8119

 < 0.2ref
T

/pjet2
T

p

 > 2.9φΔ

other cuts

Z + 1jet

Z

46Monday, 9 December 13



<0.35)φΔ-π|<0.8, 0.20<η, |
GeV

 ([0,10]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

50

100

150

200

250

300

350

Entries  17987

Underflow       0

Overflow     3086CutGaussian
: 4.71dofn/2χ

2.14)%±mean: (85.90
0.16)%±width: (100.00

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma
<0.20)φΔ-π|<0.8, 0.10<η, |

GeV
 ([0,10]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

50

100

150

200

250

Entries  12714

Underflow       0

Overflow     2075CutGaussian
: 2.92dofn/2χ

2.62)%±mean: (80.93
0.26)%±width: (100.00

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

<0.10)φΔ-π|<0.8, 0.00<η, |
GeV

 ([0,10]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

50

100

150

200

250

Entries  12610

Underflow       0

Overflow     2062CutGaussian
: 3.23dofn/2χ

2.61)%±mean: (78.58
0.27)%±width: (100.00

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

47Monday, 9 December 13



<0.35)φΔ-π|<0.8, 0.20<η, |
GeV

 ([10,20]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

200

400

600

800

1000

Entries  17758

Underflow       0

Overflow        4CutGaussian
: 1.49dofn/2χ

1.14)%±mean: (12.28
1.25)%±width: (61.42

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma
<0.20)φΔ-π|<0.8, 0.10<η, |

GeV
 ([10,20]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

100

200

300

400

500
600

700

800

Entries  13988

Underflow       0

Overflow        2CutGaussian
: 1.95dofn/2χ

1.13)%±mean: (12.56
1.29)%±width: (58.37

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

<0.10)φΔ-π|<0.8, 0.00<η, |
GeV

 ([10,20]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70
100
200
300
400
500
600
700
800
900

Entries  14537

Underflow       0

Overflow        8CutGaussian
: 1.49dofn/2χ

1.26)%±mean: (10.13
1.37)%±width: (59.70

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

48Monday, 9 December 13



<0.35)φΔ-π|<0.8, 0.20<η, |
GeV

 ([20,40]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70
200
400
600
800

1000
1200
1400
1600
1800
2000

Entries  24786

Underflow       0

Overflow        0CutGaussian
: 2.49dofn/2χ

0.28)%±mean: (-2.73
0.33)%±width: (33.39

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma
<0.20)φΔ-π|<0.8, 0.10<η, |

GeV
 ([20,40]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70
200
400
600
800

1000
1200
1400
1600
1800
2000
2200

Entries  24091

Underflow       0

Overflow        0CutGaussian
: 1.83dofn/2χ

0.28)%±mean: (-2.57
0.34)%±width: (30.98

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

<0.10)φΔ-π|<0.8, 0.00<η, |
GeV

 ([20,40]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

500

1000

1500

2000

2500

Entries  28317

Underflow       0

Overflow        0CutGaussian
: 2.05dofn/2χ

0.24)%±mean: (-3.18
0.28)%±width: (29.64

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

49Monday, 9 December 13



<0.35)φΔ-π|<0.8, 0.20<η, |
GeV

 ([40,80]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

200

400

600

800

1000

1200

Entries  13440

Underflow       0

Overflow        0CutGaussian
: 0.95dofn/2χ

0.32)%±mean: (-9.38
0.35)%±width: (28.69

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma
<0.20)φΔ-π|<0.8, 0.10<η, |

GeV
 ([40,80]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70
200
400
600
800

1000
1200
1400
1600
1800

Entries  17419

Underflow       0

Overflow        0CutGaussian
: 1.37dofn/2χ

0.27)%±mean: (-7.89
0.32)%±width: (25.91

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

<0.10)φΔ-π|<0.8, 0.00<η, |
GeV

 ([40,80]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

500

1000

1500

2000

2500

3000
Entries  24847

Underflow       0

Overflow        0CutGaussian
: 1.33dofn/2χ

0.20)%±mean: (-6.37
0.24)%±width: (23.53

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

50Monday, 9 December 13



<0.35)φΔ-π|<0.8, 0.20<η, |
GeV

 ([80,140]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

50

100

150

200

250

300

350
Entries  2563

Underflow       0

Overflow        0CutGaussian
: 1.94dofn/2χ

0.60)%±mean: (-5.72
0.69)%±width: (22.68

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma
<0.20)φΔ-π|<0.8, 0.10<η, |

GeV
 ([80,140]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

100

200

300

400

500

600

Entries  4521

Underflow       0

Overflow        0CutGaussian
: 0.82dofn/2χ

0.41)%±mean: (-4.63
0.50)%±width: (19.74

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

<0.10)φΔ-π|<0.8, 0.00<η, |
GeV

 ([80,140]ref

T
/pjet

T
p

0 1 2 3 4 5 6 70

200

400

600

800

1000

1200

1400

Entries  8892

Underflow       0

Overflow        0CutGaussian
: 2.05dofn/2χ

0.25)%±mean: (-3.15
0.30)%±width: (16.99

 R=0.4 EM+JESTanti-K

Zee+jet, inclusive, Pythia

1.6sigma

51Monday, 9 December 13
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