9, Dec, Naoyuki Kamo

Monday, 9 December 13



|

® FnﬁTE\IF/_E/ﬁ
o {EF. CONF-NOTE& consistentlC S h - 1o

° FRDN LD > TWEWA, —Ee A M THSMNMTENM LW THZE DI (34p) o /NTICIERE
ZIEWVWD T, c+H+DEIROBEBERTNT S

o f{EFElcfESIRDIL
o  ZeeldAntiKt4TopoEMIC D WTIEBITEMA T 7 AILET T TMTETWS
o fiDjetalgorithmBHEITA—REZESETVWBEH, SIET 3 THET L TWLRL (segmentation
fault B =R\ & FHETR L o)
o ATIIVBEEZIBDICIFTIZTERTENDSLDICE>TWNWSDT, back ground THEETE
)
* mcdiietDARLEIE-T 7 Z2FEZ51ET
o LtWSZ&ET, NMoD2DI—RDEBEEFBREGWERS
o KRR
e pi-AdbinZEICFE LT, [0,0.1,0.20,0.35]Ic UTco SISO TDIRENKEWVWERICKS K
Wiz s

e fitldcutgaussian T l.6sigmaT{T> T L)
o 10GeVLL T DjetiFTEE LTS

Monday, 9 December 13 2



IREDDPHIC 7 > Y —T O—0V 5

IEntrieM8364 Entrie$82558 Entrie$65370
3 | 0| 5 7 s T 26] 353] 0 3 T T . ] o 5| o
_*E,Q-'_ z *58-._ 6 '\-d_;lcl-._ ”; “; z _*q;e-'_ — “l) ‘(; Z
a — a s a ] 00
) 5 .-" -
o A 2 150 B
& 00
o 3 100 00
i 2 00
x 0
: 1 100
Ot T5T2 553 0 055 T5T2 553 05 T5T 2 55 3
DPHI (0GeV <p_< 10GeV, hl <0.8) DPHI (10GeV <p_< 20GeV, Inl <0.8) DPHI (20GeV < p_< 40GeV, nl <0.8)
Entrie$04217 Entries28635 Entries 5101
5 7 o o] o 5 o o] o ® F T T T T T T 9 of od
LQ.'_ : 8938 0) LQ_'_ : 433859; 0) LQ_'_ : : 135088 0|
B 6 —4 o o] o B 6 — o o] o B 6 :_ EERDK
o 3 00 Q E 50 o E E T0
5 F 4o 5 4 oo °F E
4 = 500 4 = 50 aF 3
3f _ 00 3 00 3b
K- ; 00 . 150 -
°E - 00 2B 100 2F )
- din- Fa: L
1 100 SN 0 15 -
0By e 0b-—55—— 52 A Ob——g5—— NI By —
DPHI (40GeV <p_< 80GeV, Il <0.8) DPHI (80GeV <p_< 140GeV, i <0.8) DPHI (140GeV <p,_< 200GeV, hl <0.8)
Entries 1984 Entries 102
® - 7 T T T T T T T of o] o ® - 7 T T T o o] o
o o g eorg o o o g 17 9| o
i, ef E I YR s KNI abs(DPHI)LCTWS®DT
5f- 3 0 sf- =
4:_ E 0 4:_ E s 7’(%1 i%b tﬂxb\...o
3 0 3
oF 0 oF ~
: - : By V=T O—DfEtE% < 720
1 i 10 1 i
: - : O)—C\\\ /':'r'\/ j:/J\é \!\t/u\j
DPHI (200GeV < p < 400GeV ml < 0.8) DPHI (400GeV < p < 1000GeV Il <0.8)

Monday, 9 December 13 3



BREDPT jet2/pT ZICT v F—T70O—0H 3

Entries1971446
~~ | | | | | | | | | 0 o 0
% 1 9141246301991
= 030423p2174
LL
23 0.8
' —2000

0.6

0.4

0.2

. |
0O 02 04 06 08 1

o (I |,
1.2 14 16 18 2

jet2, .7
P /P;

Monday, 9 December 13 4




“é l_1_5-IIIIIIIIIIIIIIIIII “é l_1_5-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII- “@ l_1_5-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-
a -—A— Pythia, inclusive a -—A— Pythia, inclusive o) -—A— Pythia, inclusive :
=~ [P~ Pythia, b-jet ] -~ [~ Pythia, b-jet ] =~ [P~ Pythia, b-jet ]
Q |—'|_4__""Dat‘ajl'n'ctu's1Ve" VA CEERRY FRE — Q |—'|_4_""Dat‘ajrn'clu's1Ve ......................... — QO |—1_4_""Dat‘ajrn'clu's1Ve ......................... —
o [/~ Data, b-je Z ] o [/~ Data, b-jet ] o [/~ Data, b-jet ]
C MR, R=0. ; - anti-K, R=0.4 EM+JES, Inl<0.8, Zee+jet - - anti-K, R=0.4 EM+JES, In|<0.8, Zee+jet -
1.3F--- .n'fl - sMex(Q 25, Jlage - 1.3 - - Ry - sMaQ.200 106 V). L IVE RIS, ... ] 1.3 - -+ Ry - sMAQ.200 106 V). L IVE RIS, ...
12:_/_,.‘6._ /,/ ............. _: 12:_ ....................................... - 12:_ ....................................... _:
A S UL [ [ ]
11_____1—_'7 ...................... . IS | R R T e P PP E T PP ET ST REPERRLY - IS | R e T e R PP E T PP LTS REPERRLY .
C R ] C C ]
e 2 1 Qs QEreroery - 2
0.9 :_ ..................................... _ 0.9 :_ ....................................... _ 0.9 :_
O8:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII- O8:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII- O8:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-
0 0.050.10.15 0.20.25 0.3 0.35 0 0.050.10.15 0.20.25 0.3 0.35 0 0.050.10.15 0.20.25 0.3 0.35
f f f
(1O<p$e [GeV]<20) = -Ad (.20<prTe [GeV]<40) = -Ad (4O<prTe [GeV]<80) m-Ad
° l_1-5_'I""I""I""I""I""I'"'I""I'_ ko) 1.5
oY -—A— Pythia, inclusive Q_'_ -—A— Pythia, inclusive
*5\ [~ Pythia, b-jet ] *5\ [~ Pythia, b-jet ]
'—Q_'_1 4 [N Data buet - ] '—Q_'_1 4 [N Data bret - ]
- antiK, R=0.4 EM+JES, Ini<0.8, Zee+jet 1 - antiK, R=0.4 EM+JES, Ini<0.8, Zeetjet 1
1.3F R - sMax(0.2°p . 10GeV).or. VR (e12)<0.25. . . . . 1.3F--- R - sMax(0.2°p . 10GeV).or.JVF(e12)<0.25. . . . .
1 2 :_ ....................................... - 1 2 :_ ....................................... _:
1.1 :_ ....................................... _ 1.1 :_ ...................................... _
1:_ 1:_ ...................................... _
0_9:_ 0_9:_ ........................ A o :.:.:;_:
0.8 Lossnl 1 1 1 0.8 Lossnl 1 1 1

saaaly 'l PR PR SUT R PR P saaaly ' P PR PR I e e N
0 0.050.10.150.20.25 0.30.35 0 0.050.10.150.20.25 0.30.35
(80<p’Tef[GeV]<140) - A (140<p’Tef[GeV]<200) - A

Monday, 9 December 13



5 1.4 T - S 1.4 T -
‘G-’Q_'— :443_ —A— Pythia, inclusive 3 QQ_'_ - —A— Pythia, inclusive 3
o~ {3F e B Pythia, et c o v veeiei i = o~ 13F ——@—. Pythia,byjet .- o vorieai i I
Qo_l— = v Data, inclusive 3 -“io_l— = Data, inclusive 3
1.0 e, V. Data ket L — S| STTITYY CPTTTTPS Vo.Databdet -
<k ant| K, R= 04EM+JES Inl<0.8, Zee+jet T 00— antl K, R=0.4 EM+JES, Ini<0.8, Zee-+jet =
| A= P, © Max(0.2° p:10GeV) or JVF(jet2)<0.25] 1A P, ...<Ma.X.(9.?.9 10GeV) or VF(et2)<0.25]
i - e ZIX
1 :_ 1 :_ ................................................. A ..... .- ::
= A : A —R—=$=E
0.9 0.9F------
= 0.8F-
O S o . ' O 1 E e
—_— E
% .............................. % 0.9E
IS b b T osf
0 8 .......................................... 1 08 . ...
(@) (@)

30 40 50 100 500
ref
(pol0) p_

“@Q}_ 1 4§ ' —A— I;yth?a,'inc.:lu'sivé - g
_5_\|_ o] Fc] = R —B—. Eﬁ?inﬁlfstwe ...................... = - N . 7’—\ N
o o] 2| TR Ve Data ket ol = I:: Ezl 7'3 J: < b 75 b o N \I \ 7'3

antl K;R=0.4 EM+JES Inl<0.8, Zee+jet ]
p <Max(0 2% p ,10GeV) or JVF(jet2)<0. 25—

..................................................... Pollﬁtb{t:%&:%)ﬁlﬂb@b\

Data/MC
T

Monday, 9 December 13



—
—

2 1.1 T ] 2 B ]
G 105 3 5 1.05F 3
= : = -
3 - . 3 - =
(U 1 e A T e LR T — (U 1 — —
Q - g ] Q ; ]
= I ) = I )
% 0.95 - rrrrrrerrmeeeees anti-K RE0-4 EMAJES; 1712018 Z6e+ét ™ ] % 095w gtk R2014 EMHUES; 1712018 Zée4et ™ ]
3 - ] 3 . -
8 0.9 rreerrrrmmeeeees pflz-a\nax(o.z*pinOGeV)-or-JVFﬁetz)-<025—_ 8 0.9 rrreerprrmrrnreees pjf'tz'zl\ilax(O'.Z*pinOGeV)'or'JVF'(jeIQ)ZO.QT_

B . . ] ] B T . N | ]
20 30 40 50 100 200 20 30 40 50 100 200
(polo) p (pol1) p
o 1.1r T ]
G_ 105-_ ............................................................ _:
S ]
S~~~ -
3 ]
(4] 1 ................. —
g ; %
\_Q _
(23 0.95 = -+++fr=oo o gtk R2014 EMAUES; 1712018 ZésHet ™ ]
_,\Q [ ]
é‘i 0.9 rrrefrommmeeeees p=* aMax(0.2°p%; 10GeV) or UV F(je2)<0.257]
- . o ]
20 30 40 50 100 200

(-A¢<0.2) p*

Monday, 9 December 13



back up

Monday, 9 December 13



L+ jet

® el medium++ , mu_medium

e AR(jet,el_ medium++) < 0.1 DjetlFelectron& 9 5

® Trigger(zee): EF _el2Tvh loosel (multi-electon,

unprecaled)

® Trigger(zmumu): EF_mu24i_tight || EF_mu36_tight

® B-tag:MVI > 0.8l

9 (nominal efficiency/70%

)

Variable

Selection

description

€1, €2

ARj, =

pr/en

leading jet
VA2 + (Ap)?

JVF(jet2)

E? > 20 GeV

80 GeV < M,+,- < 116 GeV
In°1?| < 2.47 excluding 1.37 < |n°] < 1.52
P < 0.8, |JVF| > 0.25 if pr<50 GeV

> (0.35 anti-k; R = 0.4 jets
> (0.5 anti-k; R = 0.6 jets

< max (0.2 X p%, 10 GeV)
> (.25, if  [p/°?| < 2.4 and pr<50 GeV

electron pre-selection

jet pre-selection
isolation/topology

radiation/topology
JVF  restriction for
sub-leading jets

Monday, 9 December 13




® AR(jet,gamma) < 0.1 Djetldgammad& 95 (fo/2 Ugammald TERDSE
Hzmicd) o

gammat jet

® Trigger:EF g20 loose || EF_g40 loose || EF_gb60 loose ||
EF ¢80 loose || EF_gl00 loose || EF_gl20 loose

® B-tag:MVI > 0.8119 (nominal efficiency70%)

® selectionlC D L\C & https:/twiki.cern.ch/twiki/bin/viewauth/
AtlasProtected/GammaljetCalib2012(CF¥F U< EWTH S

T
E?E cluster / ( Z p:[lfaCks)

leading jet
A¢jet-y

jet2
T

JVF(jet2)

Variable Selection description
leading y pr—>>85GeVand || <1.37 photon pre-selection
Evke < 3 GeV v isolation

€[0,2] (single-track conversions)

€[0.5,1.5] (double-track conversions)
' > 12 GeV and [7®!!] < 0.8

> 2.9 radians

<0.2x p%

>(.25, if |2 < 2.4

jets faking photons

jet pre-selection

radiation suppression

radiation suppression

JVF restriction for sub-leading jets

%pT_gamma > 85GeVIZEK UL TLV/RL)

Monday, 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

IEntrieM8364

5, 7 T g | °
Q_ 0)
3 -
o
1 1 1 1 1 1
0= =653 5 2 55 3.
DPHI (0GeV <p_< 10GeV, Inl <0.8)

Entrie$04217
= EEE
_‘01\,_ 6 E
o 1 700
5 -

"4 —feoo
4 - 500
3 00
i 00
2
. 00
1 ) 100
0 il S 1 TR
0.5 1 15 2 2.5 3
DPHI (40GeV <p_<80GeV, Il <0.8)
Entries 1984
T F T T T T T T d o] o
o = g ejiorg] o
_‘ql\._ 6 :— — o o] o
Q s ]
5F 4 50
aF 5 o
3k 0
2F 0
E " -
1 i 10
U 7 75 2 5.5 3

DPHI (200GeV < p. < 400GeV, il <0.8)

Entrie$82558 Entrie$65370
7 - % 7 T
5 = B T et
6 '\-ﬁ- o o o _‘Q\,_ g o of o
- o) 3 00
5 x E
4 '*-' 150 | P00
00
3 100 - 00
2 00
0
1 100
o 1 1 1 : 1 - 1 1 - 1 § -
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (10GeV <p_< 20GeV, Iyl <0.8) DPHI (20GeV <p_< 40GeV, Inl <0.8)
Entries28635 Entries 5101
o o] o T 7 T T T T ™ o o] o
q adsse] o o o q 13boed 0
6 — o of o ‘Q\,_ 6F — o o] o
] 50 o - ™70
5 - 5 il -
1 oo 5 :
4 . 50 4F .
3 00 3b
. 150 E
2B 100 2F )
- - -_-
1 ..|_:_ !ri:_ . 0 1 :# CHe
O - ] 1 1 1 - o 0 : 1 1 1 1 H I= I=
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (80GeV <p_< 140GV, il <0.8) DPHI (140GeV <p_< 200GeV, Iyl < 0.8)
Entries 102
7 [ T T T T T ™ o o| o
= q 12 90| of
6 :— — d o] o
sF 17T
g 1
4 -
3
2k
1E - -1
05 1 T5 2 25 3

DPHI (400GeV < p.< 1000GeV, hl < 0.8)

Monday, 9 December 13

11



Entries 548364

23000 =

22000
21000
20000
19000
18000
17000
16000
15000

2.8

31000
30000
29000
28000
27000
26000
25000
24000
23000

2.85 59 2é5 3 3.0 3H
DPHI (0GeV <p_< 10GeV, Iyl <0.8)

overflow

0

Entries 104217

UnderfR05e+04

overflow

0

22000
2.8

1000
900
800
700
600
500
400

285 29 295 3 3.05 3.1
DPHI (40GeV < P < 80GeV, Inl <0.8)

Entries

1984

underflow 196

overfiow

0

i i rerm rnni e peemi AN

30028

2.85 . . . .
DPHI (200GeV < p. < 400GeV, ihl <0.8)

29 295 3 3.05 31

Entries 182558

23000

22000

21000

20000

19000

18000

17000

|

N

.8

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (10GeV <p_< 20GeV, Iyl <0.8)

overflow

0

11000

10000

9000

8000

7000

6000

Overflow

Entries 28635

T underflow 5027

0

N
fos

2.é5 2:9 2.;?5 3 3.(I)5 3?1
DPHI (80GeV < P < 140GeV, ihl < 0.8)

Entries

55
50
45
40
35
30
25
20
15

inderflow

Overflow

102

18

[

4o
DPHI (400GeV < p.< 1000GeV, il < 0.8)

AP TP TP TP T TR
285 29 295 3 3.05 3.1

Entries 165370

33000

32000

31000

30000

29000

N

.8

2400
2200
2000
1800
1600
1400
1200
1000

L L L L 1
285 29 295 3 3.05 31

DPHI (20GeV <p_< 40GeV, Il <0.8)

“Joverfiow

0

Entries

Underflow 648

Overflow

5101

0

2.8

2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV <p_<200GeV, bl <0.8)

Monday, 9 December 13

12



IEntrielB4219 Entrie233332 Entrie$99206
5 0 5 7o ~ — T - D 10 281] o B T T T T 9 ' 9
LQ_'_ 0 LQ_'_ 0 LQ_'_ . 0
_*Q\'_ 0] §\'_ o o 0] §\'_ - — o o 0]
o o o . ]
. 3 oo
b =
00 3 oo
150 00
00
100 00
0 00
2 100
O 1 I- 1 1 1 1 1 1 1 1 1 L. 1 -I v - &
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 1.5 2 2.5 3
DPHI (OGeV<pT< 10GeV, 0.8 <yl <2.1) DPHI (10GeV<pT<ZOGeV, 0.8<hl<2.1) DPHI (20GeV<pT<4OGeV, 0.8<hl<2.1)
Entrie$17634 Entries30290 Entries 5019
5 of o] o 5 of o] o 5 Ve, T T T T T T4 o o] o
LQ_'_ o 35687279 0 LQ_'_ q Aozs] o LQ_'_ o q 1poid o
5 —4 o o] 9 5 — o o] 9 I - — o o] 9
o 3 = ° : i 2 ° F 3
5 - 800 5 - 1350 5F - 80
. i E . q po £ E
: 00 50 : 0
°E : : 00 ’ 00 °F 0
o Wi el T, 2 . g 150 ofF -
A TR 100 5
1 . % o 3 0 13 i °
el - _:.'.- - - E . . b D
0F==55 75 XS R - S S XS I - S S
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1) DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1) DPHI (140GeV < P < 200GeV, 0.8 <hl <2.1)
Entries 1638 Entries 58
"QQ-._ 7 E T T T T T T ] EG:B 2 ‘QQ-._ 7 E T T T —r T T T : : 500 2
5, 6F 0 s efF g EEE
a - ] a - ]
s 3 P° s 17T
aF 3 0 aF 1T°
sf 0 3E
o o 1.5
- . 0 -
2 C . 2 o 1
C - A C
1 = 10 1 = 5
0555 7 75 2 553 0555 1 T5 2 25 3
DPHI (200GeV < P < 400GeV, 0.8 <hl <2.1) DPHI (400GeV < p, < 1000GeV, 0.8 <l <2.1)

Monday, 9 December 13 13



) T T T T T T - T T T T T T T = :I T T T T T T
30000 — g S 0 28000 = Overtiow 0 55000 3 Joerton 0
C ] 27000 = C ]
28000 | . E - .
C ] 26000 3 38000 - 3
26000 - - 25000 = : ]
- ] 3 37000 -
24000 |- - 24000 3 s ]
: ] 23000 = 36000 | -
22000~ - 22000 3 - 3
- L E 35000 [~ -
20000 _ 21000 | a - .
1 1 1 1 1 1 1 1 1 1 1 1 1 1 CL 1 1 1 1 1 1 r
28 285 29 295 3 305 31 28 285 29 29 3 3.05 3.1 28 285 29 295 3 305 3.1
DPHI (0GeV <p_<10GeV, 0.8 <l <2.1) DPHI (10GeV <p_<20GeV, 0.8 <l <2.1) DPHI (20GeV <p_<40GeV, 0.8 <l <2.1)
36000 [T s T ' ———————T ' SN I T ' S — T nierton 10
: : [Overflow [] : =8 Overflow 0 2200 -_ _- Overflow 0
C ] 11000 . n ]
34000 f~ ] - ] 2000 3
C ] 10000 |- 3 - ]
32000~ - - 3 1800~ r
X ] 9000 - = 1600 3
30000 [ - F ] " ]
- ] 8000 - 1400 -
28000 - C ] C ]
R 4 o ] 1200 -
C ] 7000 - 00 o ]
26000 |- [ - : : 1000 - 3
1 1 r 6000 T 1 -~ 1 3

2.8 2.é5 2:9 2.;95 3 3.(I)5 3?1 2.8 2.é5 2:9 2.;?5 3 3.(I)5 3?1 2?8 2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1) DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1) DPHI (140GeV < P < 200GeV, 0.8 <l <2.1)

Entries 1638 Entries 58

900

ondorfiow 142 30 T nderfiow 10

overfiow 0 Overflow [

800
25

700

600 20

500
15

400

300 10

N RN R B S X\ X S
DPHI (200GeV < pT <400GeV, 0.8 <hl<2.1) DPHI (400GeV < pT <1000GeV, 0.8 <Ihl <2.1)

Monday, 9 December 13 14




IEnlriesSS1 21

Entrie$64770 Entrie$50062
5 7  303$7353 o) 5 7 = 25 332] 0 B 7 T T T T o 5| o
2 2 - Ir= 2 - 3
o 0| o - 71037312 O] o . =1269473632 O]
_*Q\'_ 0] O §\'_ 6 '\'ﬂ.l'.- of o] 0 §\'_ -4 0o 0| O
[oX 0 [oX . 180 [oX 3
0 5 - 160 : - —p00
G 140 :
0 4 120 00
0 3 100 N 00
0 o 0 00
0 0
= 10 1 0 100
O 1 L L L L 1 o [ L L h L = 1 [ 1 - L -
0.5 1 15 2 2.5 3 0.5 1 15 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (0GeV <p_< 10GeV, | <0.8) DPHI (10GeV <p_< 20GeV, | <0.8) DPHI (20GeV <p_< 40GeV, Il <0.8)
Entries95095 Entries26256 Entries 4681
5 7 o o] o 5 o o] o ® F T T T T T 9 of od
o Y 3544741 ol o q ade21 of o o q 12heed ol
_45_,\'_ 6 —4 o o] o _'Q\,_ 6 — o o] o ﬁ\'_ 6 :_ — o o] o
Q 3 Q 3 Q o 3
5 q oo 5 4 koo s5F 4 =80
4 4 P® 4 4 pso afF 44,
3 00 3 00 sE
- ) 00 150 F 0
2 00 2 .-;.. 0o 2 5 i
E ' 100 EFL - 0 1
" i S 1 TR L 0 " 1 1 1 et 0: 1 1 1 1 H _| =
0.5 1 15 2 2.5 3 0.5 1 15 2 2.5 3 0.5 1 15 2 2.5 3
DPHI (40GeV <p_<80GeV, i <0.8) DPHI (80GeV <p_< 140GeV, Il <0.8) DPHI (140GeV <p_<200GeV, bl <0.8)
Entries 1805 Entries 95
® — 7 [ T T T T T T T 0of 0] 0 ® - 7 [ T T T T T T T 0of 0] 0
o o 4 efired ol o o q 19 s3] o
5. 6fF 1Al s ef et
o 3 3 o 3 3
E q 190 C e
SE - 5 - 6
3 1 o 3 i1-F
4 - 4F -
3F 0 3
2F e | 2F
iE 17 10 iE e |
0555 1 T5 2 25 3 0555 1 T5 2 25 3
DPHI (200GeV < p. < 400GeV, il <0.8) DPHI (400GeV < p.< 1000GeV, il <0.8)
Monday, 9 December 13 15



21000
20000
19000
18000
17000
16000
15000
14000

28000
27000
26000
25000
24000
23000
22000
21000
20000

900

800

700

600

500

400

300

Entries 495121

LN RARLN LARLE LLRLE LLARE LLRRE LR B!

2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (0GeV <p_< 10GeV, Iyl <0.8)

N
[e o]

overflow 0
I

Entries 95005

Underfar1e+04

overflow 0

2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (40GeV < P < 80GeV, Inl <0.8)

2.8

Entries

overfiow

1805

nderflow 179

0

R SR R X BN R I
DPHI (200GeV < p_< 400GeV, Iyl < 0.8)

21000

20000

19000

18000

17000

16000

15000

10000

9000

8000

7000

6000

5000

50
45
40
35
30
25
20
15
10

Entries 164770

H

N

.8

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (10GeV <p_< 20GeV, Iyl <0.8)

overflow 0
B ———

[frrrfrrrrrrrrrrrrprrrrrn

Entries 26256

T Nunderflow 4567

Overflow 0

N
fos

2.é5 2:9 2.;?5 3 3.(I)5 3?1
DPHI (80GeV < P < 140GeV, ihl < 0.8)

Entries

inderflow

Overflow

95

18

[

o

XK R X TR N X1/ RC R
DPHI (400GeV < p_< 1000GeV, hl < 0.8)

30000
29500
29000
28500
28000

27500
27000
26500
26000

2200

2000

1800

1600

1400

1200

1000

800

Entries 150062

Overflow 0
B———

o
©

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (20GeV <p_< 40GeV, Il <0.8)

4e+04

Entries 4681

Underflow 604

Overflow 0

Tr[rrr[rrrrrrprrrprrrrrrrj

2.8

2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV <p_<200GeV, bl <0.8)

Monday, 9 December 13

16



IEntriaﬁ4835

»é - 911 0]
Q_ 35§ Of
5 o o
o
0
0
0
0
O 1 I- L L L 1
0.5 1 1.5 2 2.5 3
DPHI (0GeV <p_< 10GeV, 0.8 < Il <2.1)
Entries06313
T ] of o] o
o ] [
s, 6 g 9 o] o
o ]
5 =
= - 4 F°
3t 00
2F "
00
1
1 - . . -
0 5T 55 3
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1)
Entries 1461
® — 7_' T T T T T T o 0] O
o = a4 ol14s] o
_‘ql\._ 6:— —4 d o] o
e E i o
5 -
3 i o
4 -
o 0
3F
2F o 0
E - A
1 = 10
0™=05 1 T5 2 55 3

DPHI (200GeV < p. < 400GeV, 0.8 <hl <2.1)

Entrie11029

10 250{ O]

9629114} ol
o o] o
00
150
100
0
1 1 1 1 1 15
0.5 1 1.5 2 2.5 3
DPHI (10GeV <p_< 20GeV, 0.8 <l <2.1)
Entries27372
o o] o
4 dre] o
6 4 9 o] 9
5 3 00
4 - 50
3 00
- 150
2
. s 100
Ll . e 0
0 ---I IR | 1 1 1 1
0.5 1 1.5 2 2.5 3
DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1)
Entries 50
7 T T T T T 1 o o] o
= q o 24 o
6:— — d o] o
s 17T
3 1 -ps
4 =
3
F 1.5
25— 4
1 5
ok

0.5
DPHI (400GeV < p < 1000GeV, 0.8 <l <2.1)

1

1.5

2

2.5

jet , ref
Ip

Entrie$80335

o 1 0
0|

o o] o

y

00

00
00
00
00
100

1.I5 2 2. 3
DPHI (20GeV < p < 40GeV, 0.8 <inl <2.1)

Entries 4512

o o] o

114511 of

of 0

O O O O O O o =

—

0
DPHI (140GeV < P < 200GeV, 0.8 <hl <2.1)

L 1 i L.
0.5 1 15 2 2.5 3

Monday, 9 December 13

17



Entries 664885

28000 T T T T T T

26000

24000

22000

20000

18000

!\)I LI LELEL] LI LELEL] LI )
NET T T T T

2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (0GeV <p_< 10GeV, 0.8 <l <2.1)

overflow

0

32000

Entries 106313

30000

28000

26000

24000

——

2. 2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1)

SO T T T T T T T T

Yunderf83e+04
overflow 0
Entries 1461

nderflow 132
overfiow 0

700

600

500

400

300

200 |=

RN SR X B BN R
DPHI (200GeV < p_<400GeV, 0.8 < hi <2.1)

Entries 211020

26000

25000
24000
23000
22000
21000
20000

19000

|

L L L
285 29 295

N
=F

3

L 1
3.05 31

DPHI (10GeV <p_<20GeV, 0.8 < hi <2.1)

overflow 0
B ———

10000

9000

8000

7000

6000

Entries 27372

T Yunderfiow 4749

Jovertiow 0

L L 1
28 285 29 295

3

1 1
3.05 3.1

DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1)

Entries 50

25

20

15

10

5

T Underflow 7

Overflow 0

RN X R X

sl
3

LV
DPHI (400GeV < p_< 1000GeV, 0.8 < i <2.1)

Entries 180335

36000

"H

35000

34000

33000

32000

SELELELELE BB BLELELELN BN B

31000

.8 2.é5 2:9 2.;35 3 3.(55 3?1
DPHI (20GeV <p_<40GeV, 0.8 <l <2.1)

\S]

Overflow

0

2000

Entries

T Nunderflow 594

Overflow

4512

0

1800

1600

1400

1200

1000

800

2-.'8 2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV < P < 200GeV, 0.8 <l <2.1)

Monday, 9 December 13

18



IEnlriesSS1 21

Entrie$64770 Entrie$50062
5 7  303$7353 o) 5 7 = 25 332] 0 B 7 T T T T o 5| o
2 2 - Ir= 2 - 3
o 0| o - 71037312 O] o . =1269473632 O]
_*Q\'_ 0] O §\'_ 6 '\'ﬂ.l'.- of o] 0 §\'_ -4 0o 0| O
[oX 0 [oX . 180 [oX 3
0 5 - 160 : - —p00
G 140 :
0 4 120 00
0 3 100 N 00
0 o 0 00
0 0
= 10 1 0 100
O 1 L L L L 1 o [ L L h L = 1 [ 1 - L -
0.5 1 15 2 2.5 3 0.5 1 15 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (0GeV <p_< 10GeV, | <0.8) DPHI (10GeV <p_< 20GeV, | <0.8) DPHI (20GeV <p_< 40GeV, Il <0.8)
Entries95095 Entries26256 Entries 4681
5 7 o o] o 5 o o] o ® F T T T T T 9 of od
o Y 3544741 ol o q ade21 of o o q 12heed ol
_45_,\'_ 6 —4 o o] o _'Q\,_ 6 — o o] o ﬁ\'_ 6 :_ — o o] o
Q 3 Q 3 Q o 3
5 q oo 5 4 koo s5F 4 =80
4 4 P® 4 4 pso afF 44,
3 00 3 00 sE
- ) 00 150 F 0
2 00 2 .-;.. 0o 2 5 i
E ' 100 EFL - 0 1
" i S 1 TR L 0 " 1 1 1 et 0: 1 1 1 1 H _| =
0.5 1 15 2 2.5 3 0.5 1 15 2 2.5 3 0.5 1 15 2 2.5 3
DPHI (40GeV <p_<80GeV, i <0.8) DPHI (80GeV <p_< 140GeV, Il <0.8) DPHI (140GeV <p_<200GeV, bl <0.8)
Entries 1805 Entries 95
® — 7 [ T T T T T T T 0of 0] 0 ® - 7 [ T T T T T T T 0of 0] 0
o o 4 efired ol o o q 19 s3] o
5. 6fF 1Al s ef et
o 3 3 o 3 3
E q 190 C e
SE - 5 - 6
3 1 o 3 i1-F
4 - 4F -
3F 0 3
2F e | 2F
iE 17 10 iE e |
0555 1 T5 2 25 3 0555 1 T5 2 25 3
DPHI (200GeV < p. < 400GeV, il <0.8) DPHI (400GeV < p.< 1000GeV, il <0.8)
Monday, 9 December 13 19



21000
20000
19000
18000
17000
16000
15000
14000

28000
27000
26000
25000
24000
23000
22000
21000
20000

900

800

700

600

500

400

300

Entries 495121

LN RARLN LARLE LLRLE LLARE LLRRE LR B!

2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (0GeV <p_< 10GeV, Iyl <0.8)

N
[e o]

overflow 0
I

Entries 95005

Underfar1e+04

overflow 0

2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (40GeV < P < 80GeV, Inl <0.8)

2.8

Entries

overfiow

1805

nderflow 179

0

R SR R X BN R I
DPHI (200GeV < p_< 400GeV, Iyl < 0.8)

21000

20000

19000

18000

17000

16000

15000

10000

9000

8000

7000

6000

5000

50
45
40
35
30
25
20
15
10

Entries 164770

H

N

.8

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (10GeV <p_< 20GeV, Iyl <0.8)

overflow 0
B ———

[frrrfrrrrrrrrrrrrprrrrrn

Entries 26256

T Nunderflow 4567

Overflow 0

N
fos

2.é5 2:9 2.;?5 3 3.(I)5 3?1
DPHI (80GeV < P < 140GeV, ihl < 0.8)

Entries

inderflow

Overflow

95

18

[

o

XK R X TR N X1/ RC R
DPHI (400GeV < p_< 1000GeV, hl < 0.8)

30000
29500
29000
28500
28000

27500
27000
26500
26000

2200

2000

1800

1600

1400

1200

1000

800

Entries 150062

Overflow 0
B———

o
©

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (20GeV <p_< 40GeV, Il <0.8)

4e+04

Entries 4681

Underflow 604

Overflow 0

Tr[rrr[rrrrrrprrrprrrrrrrj

2.8

2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV <p_<200GeV, bl <0.8)

Monday, 9 December 13

20



IEntriaﬁ4835

»é - 911 0]
Q_ 35§ Of
5 o o
o
0
0
0
0
O 1 I- L L L 1
0.5 1 1.5 2 2.5 3
DPHI (0GeV <p_< 10GeV, 0.8 < Il <2.1)
Entries06313
T ] of o] o
o ] [
s, 6 g 9 o] o
o ]
5 =
= - 4 F°
3t 00
2F "
00
1
1 - . . -
0 5T 55 3
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1)
Entries 1461
® — 7_' T T T T T T o 0] O
o = a4 ol14s] o
_‘ql\._ 6:— —4 d o] o
e E i o
5 -
3 i o
4 -
o 0
3F
2F o 0
E - A
1 = 10
0™=05 1 T5 2 55 3

DPHI (200GeV < p. < 400GeV, 0.8 <hl <2.1)

Entrie11029

10 250{ O]

9629114} ol
o o] o
00
150
100
0
1 1 1 1 1 15
0.5 1 1.5 2 2.5 3
DPHI (10GeV <p_< 20GeV, 0.8 <l <2.1)
Entries27372
o o] o
4 dre] o
6 4 9 o] 9
5 3 00
4 - 50
3 00
- 150
2
. s 100
Ll . e 0
0 ---I IR | 1 1 1 1
0.5 1 1.5 2 2.5 3
DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1)
Entries 50
7 T T T T T 1 o o] o
= q o 24 o
6:— — d o] o
s 17T
3 1 -ps
4 =
3
F 1.5
25— 4
1 5
ok

0.5
DPHI (400GeV < p < 1000GeV, 0.8 <l <2.1)

1

1.5

2

2.5

jet , ref
Ip

Entrie$80335

o 1 0
0|

o o] o

y

00

00
00
00
00
100

1.I5 2 2. 3
DPHI (20GeV < p < 40GeV, 0.8 <inl <2.1)

Entries 4512

o o] o

114511 of

of 0

O O O O O O o =

—

0
DPHI (140GeV < P < 200GeV, 0.8 <hl <2.1)

L 1 i L.
0.5 1 15 2 2.5 3

Monday, 9 December 13

21



Entries 664885

28000 T T T T T T

26000

24000

22000

20000

18000

!\)I LI LELEL] LI LELEL] LI )
NET T T T T

2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (0GeV <p_< 10GeV, 0.8 <l <2.1)

overflow

0

32000

Entries 106313

30000

28000

26000

24000

——

2. 2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1)

SO T T T T T T T T

Yunderf83e+04
overflow 0
Entries 1461

nderflow 132
overfiow 0

700

600

500

400

300

200 |=

RN SR X B BN R
DPHI (200GeV < p_<400GeV, 0.8 < hi <2.1)

Entries 211020

26000

25000
24000
23000
22000
21000
20000

19000

|

L L L
285 29 295

N
=F

3

L 1
3.05 31

DPHI (10GeV <p_<20GeV, 0.8 < hi <2.1)

overflow 0
B ———

10000

9000

8000

7000

6000

Entries 27372

T Yunderfiow 4749

Jovertiow 0

L L 1
28 285 29 295

3

1 1
3.05 3.1

DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1)

Entries 50

25

20

15

10

5

T Underflow 7

Overflow 0

RN X R X

sl
3

LV
DPHI (400GeV < p_< 1000GeV, 0.8 < i <2.1)

Entries 180335

36000

"H

35000

34000

33000

32000

SELELELELE BB BLELELELN BN B

31000

.8 2.é5 2:9 2.;35 3 3.(55 3?1
DPHI (20GeV <p_<40GeV, 0.8 <l <2.1)

\S]

Overflow

0

2000

Entries

T Nunderflow 594

Overflow

4512

0

1800

1600

1400

1200

1000

800

2-.'8 2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV < P < 200GeV, 0.8 <l <2.1)

Monday, 9 December 13

22



IEntries1 9331

Entrie$48224 Entrie$42865
. 24541504 0| 5 7 T T 4 5114 o 5 7 T T T T o 5] 0
2 - 2 - o - 2 - 3
Q_ 0| e_ -I"D'I- = 46134191 0| Q_ . =123180543 O]
§ - o o 0) ‘Q - L o o 0) ‘Q - — o o 0)
a a ' 180 a ]
0 160 o E a2
0 140 -
00
0 120
100 00
0 0
0 0 00
0
100
10 0
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (0GeV < pT <10GeV, ml <0.8) DPHI (10GeV < pT <20GeV, ml <0.8) DPHI (20GeV < pT < 40GeV, Il <0.8)
Entries92583 Entries25923 Entries 4649
k] q o] o k] 7 T T T ™ q o] o k] 7 T T T ™ q o] o
Q-'_ E o Q-'_ - I dso1d o Q-'_ - I ohead o
_45_,0-'_ 6 _: o of o _QQ'_ 6 E_ _E_-u 0 Fo _QQ'_ 6 E_ _: o of o
5 - oo 5F < oo 5F < 80
4 4 % 4 4 P° 4 =
00 E 00 E 0
3 ] 3F
: 00 F . 150 3 0
2B LT 00 2F e 100 2E
13 i 100 .. -l 0 1E 0
O 1 : -I 1 1 3 1 O : 1 ) 1 1 1 1 - o O : 1 1 1 1 H : I=
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (40GeV < pT < 80GeV, ml <0.8) DPHI (80GeV < pT < 140GeV, il <0.8) DPHI (140GeV < pT < 200GeV, l <0.8)
Entries 1796 Entries 83
'§Q_._ 7 E T T T T T T : 27:5 2 ‘QQ-._ 7 E T T T L T T T : g 303 2
5. 6fF 1Al s ef et
o : 3 o : 3
C 1 150 C 1 4
5 = 5 - 6
F 3 o F -k
4 - 4F -
3F 0 3F
2F e | 2F
1E i 10 1E S
05—’ 1 T5 2 25 3 05—’ 1 T5 2 25 3
DPHI (200GeV < pT < 400GeV, hl <0.8) DPHI (400GeV < pT < 1000GeV, il <0.8)
Monday, 9 December 13 23



17000

16000

15000

14000

13000

12000

28000
27000
26000
25000
24000
23000
22000
21000
20000

900

800

700

600

500

400

300

[Entries 419331
T T T T T T T 2
o =Joverflow 0
- T—
—_
1 L

T

.8

L
2.85

59 2é5 3 &65 3H
DPHI (0GeV <p_< 10GeV, Iyl <0.8)

Entries 92583

Underfasse+04

|

overflow 0

N
o]

1
2.85

59 2@5 3 &65 SH
DPHI (40GeV < P < 80GeV, Inl <0.8)

Entries 1796

nderflow 170

overfiow 0

XK R
DPHI (200GeV < p_< 400GeV, Iyl < 0.8)

T

AP IR T
3.05 3.1

19000

18000

17000

16000

15000

14000

10000

9000

8000

7000

6000

5000

50
45
40
35
30
25
20
15
10

Entries 148224

| I LR LN LN IR | ¥

|

N

.8

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (10GeV <p_< 20GeV, Iyl <0.8)

overflow 0
B ———

IR EN RN RN RN LR

Entries 25923

T Hunderflow 4369

Overflow 0

N
fos

2.é5 2:9 2.;?5 3 3.(I)5 3?1
DPHI (80GeV < P < 140GeV, ihl < 0.8)

Entries 83

Underflow 6
Overflow 0

o

XK R X TR N X1/ RC R
DPHI (400GeV < p_< 1000GeV, hl < 0.8)

Entries 142865

29000
28500
28000
27500
27000
26500
26000

25500

Overflow 0

N
fo o]

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (20GeV <p_< 40GeV, Il <0.8)

2200

2000

1800

1600

1400

1200

1000

TT[rrr[rrrrrrrrrrrrrrrrj

Entries 4649

Underflow 574

Overflow 0

800

2.8

2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV <p_<200GeV, bl <0.8)

Monday, 9 December 13

24



IEntriess1565 Entrie$95192 Entried75361
5 ! [ 5 7 T 3 140[ o] 5 7 T T T T o 1] o
LQ_'_ 0| LQ_'_ Je73ge3ig o LQ_'_ J338§1994 0]
.‘Q\._ ol §\'_ of of o §\'_ = o of o
o o o i
00 o 4 00
150 - = P
00
100 00
00
0
100
O 1 L L L L 1 1 L L L L 1 1 L L . L
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (0GeV <p_< 10GeV, 0.8 <l <2.1) DPHI (10GeV <p_< 20GeV, 0.8 <l <2.1) DPHI (20GeV <p_<40GeV, 0.8 <l <2.1)
Entrie$04630 Entries27226 Entries 4509
. J T . J T . 7 p—T 1111 J o] 9
LQ_'_ . 0 LQ_'_ qd Fr22{ of LQ_'_ - q ohsod of
5\'_ 6 — o o o 5\'_ 6 — o of o 5\'_ 6F — o o] o
g - ; oy ] a - ] U
; s 3 oo -t
= 3 P 4 5 oo afF 37
. o 0
. 00 E
3 - LT 00 3 3 :— 0
0 - - 150 - 0
5 - e .: . ' ) 3 2 L 2F NEET
AL g 00 ' 4 100 : . 0
1 %3._- . - ] 1 . -l 0 1:_ :_':. 10
0 Y 1 : W 0 WP I AP 1 1 1 1 0: L 1 1 L L. 1
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1) DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1) DPHI (140GeV < P < 200GeV, 0.8 <hl <2.1)
Entries 1461 Entries 44
® — 7:' T T T T T T - 0of 0] 0 ® - 7:' T T T T T - 0of 0] 0
o - - 0]146° 0) o - ] o] 44] o
5, 6F 0 s efF g EEE
o E 10 o E 3
s 3 s 17T
3 i o0 3 i 15
4 = 4= =
af- 0 af-
: o 1.5
C 0 C
2E . 2E 1
C - C
1 = 10 1 5
0555 1 T5 2 553 0555 1 75 2 25
DPHI (200GeV < pT <400GeV, 0.8 <hl<2.1) DPHI (400GeV < pT <1000GeV, 0.8 <yl <2.1)
Monday, 9 December 13 25



24 T T T T T T -] =1 T T T T T T - T T T T T T -

000 E overflow 0 o E overflow 0 35000 __ __ Overflow 0
23000 3 23000 - T F :
22000 3 22000 F- 3 34000 | ]

21000 3 3 3 - ]
20000 3 21000 E 33000 - -
19000 3 20000 F- = : ]
E F 3 32000 |- -
18000 F 10000 F- 3 : ]
17000 3 3 ] g :
16000 3 18000 - 4|—— 31000 —:
15000 1 1 f‘l—l—- 17000 & 1 1 1 1 1 1 = [y 1 1 1 1 1 1 3
28 285 29 295 3 305 31 28 28 29 295 3 305 31 28 28 29 295 3 305 3.1
DPHI (0GeV <p_< 10GeV, 0.8 <l <2.1) DPHI (10GeV <p_< 20GeV, 0.8 <l <2.1) DPHI (20GeV <p_< 40GeV, 0.8 <l <2.1)
32000_| """|""|""|""I""I"'-°:::::W7e+0: E|----| T T ™ T T .::,::::,,4-,: 2000:_|....|....|....|....|....|....|...-:,::::w59z
N ] 10000 - - - ]
30000 . : ] 1800 - 3
[ ] 9000 - - X ]
[ ] X ] 1600 |- -
28000 [~ - - b C ]
- ] 8000 - - 1400 E
26000 |- - 2 ] X ]
[ ] 7000~ - 1200 -
24000 J . ] 3 E
- — 1 6000 - - 1000F ]
22000 . ] . ] 800E . 3

2.8 2.é5 2:9 2.;95 3 3.(I)5 3?1 2.I8 2.é5 2:9 2.;?5 3 3.(I)5 3?1 2-.'8 2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1) DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1) DPHI (140GeV < P < 200GeV, 0.8 <l <2.1)

[Entries 1461 Entries 44
800_'"""'"""""""""""" nderflow 132 T T T T T T T alUnderflow 1
o =foverfiow 0 B JOverflow 0
700 3 25 .
600 :— —: 20 :_ _:
500 - 3 F ]
C ] 15~ -
400 . - :
- ] 10F -
300 - C ]
200 -I PEFEFErE BPEEEPEr S BRSPS PR R ._- 5 PEFEFErE BPEEECE S B PR PR R B ._
.8 285 29 295 3 3.05 3.1 8 285 29 295 3 3.05 3.1

DPHI (200GeV < p. < 400GeV, 0.8 <hl <2.1) DPHI (400GeV < p < 1000GeV, 0.8 <l <2.1)

Monday, 9 December 13 26




Entriess7393 Entries14308 Entrie$01235
5 0| 5 7 T T T T 4 58 0 5 T T T T of o] o
a- ol an . . = "0 ol o J14799764 ol
5 o B LR <"+ d o] o B - o of o
o o T Sra o o ;

< —poo
e 4 —boo
00
100
0 1 L L L L 1 0 1 L L L L 1 L L L
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 . 1.5 2 2.5 3
DPHI (0GeV <p_< 10GeV, hl <0.8) DPHI (10GeV <p_< 20GeV, Inl <0.8) DPHI (20GeV < p_< 40GeV, nl <0.8)
Entries56990 Entries14890 Entries 2869
k] q o] o k] 7 T T T ™ q o] o k] T T T T ™ q o] o
o 4 ofess] o ol o A 1assd o ol o T opsed o
5\'_ 6 — o o o 5\'_ 6F — o of o 5\'_ - — o o] o
o 1 Boo o E 3 o E 3
5 3 5F 3 - 17
3] C 3] 50 C 3]
o0 3 3 3 3
4 4F 00 3 0
00 o o
3 - 3F -
: 150 E 0
1Bt i 100 1 i 0 3 ¥ i
: 2 ! 3 - B 3 ™,
O L L L L O 1 L L L L D » 1 L L L H I= I=
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (40GeV <p_< 80GeV, Il <0.8) DPHI (80GeV <p_< 140GeV, i <0.8) DPHI (140GeV <p,_< 200GeV, hl <0.8)
Entries 1193 Entries 60
® — 7 :' T T T T T T - 0 0] 0 ® - 7 :' T T Trrr 1 T T - o 0] 0
o L a 01193 of o - q of 6o 0
5. 6fF 1Al s ef et
e E i o e E 3
5F E 5F 4 P
3 i o 3 3
4 - 4 -1 ¢
3F 0 3f
2F 0 2F
1 10 1 oE: |
0555 1 T5 2 55 3 0555 1 75 2 55 3
DPHI (200GeV < pT < 400GeV, hl <0.8) DPHI (400GeV < pT < 1000GeV, il <0.8)
Monday, 9 December 13 27



15000

14000

13000

12000

11000

10000

Entries 357303

SRRERNREEEE RN RN LN B

I

N
fos

21000
20000
19000
18000

17000
16000
15000
14000
13000
12000

800

700

600

500

400

300

200

100

2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (0GeV <p_< 10GeV, Iyl <0.8)

overflow

0

overflow

Entries 56990

underflow 9580

0

L
2.95 3

2é5 2b &65 SH
DPHI (40GeV < P < 80GeV, Inl <0.8)

Entries

nderflow

overfiow

1193

23

0

IRRRRE LR LERRN LR LR LR LLRRE

o

XK R XIS N X1/ R
DPHI (200GeV < p_< 400GeV, Iyl < 0.8)

Entries 114308

15500

15000
14500
14000
13500
13000
12500
12000
11500

LAY RALLY LLLLY LALLY LARLY LLLLY RLLLYLLLY | L

|

N
[e o]

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (10GeV <p_< 20GeV, Iyl <0.8)

overflow 0
B ———

7000

6000

5000

4000

3000

Entries 14890

Tunderflow 1038

Overflow 0

N
of

2.é5 2:9 2.;?5 3 3.(I)5 3?1
DPHI (80GeV < P < 140GeV, ihl < 0.8)

Entries 60

45
40
35
30
25
20
15
10

Underflow 1
Overflow 0

—

T

XK R X TR N X1/ RC R
DPHI (400GeV < p_< 1000GeV, hl < 0.8)

23000
22500

22000

21500

21000

20500

20000

1600

1400

1200

1000

800

600

400

|Emries 101235

1 Ll
Overflow 0

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (20GeV <p_< 40GeV, Il <0.8)

NprTT
fo o]

Entries 2869

T Nunderflow 105

Overflow 0

2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV <p_<200GeV, bl <0.8)

N
o]

Monday, 9 December 13

28



IEntrie‘S4822 Entrie$49815 Entrie$24348
5 | 0| 5 7 ™ ™ . | T 3 771 0 5 7 T T T T of o] o
L = F L = -
o 0] o L .. 0 2069202811 O] o 0]
.‘Q\._ ol §\'_ of of o §\'_ = o of o
a . o K 80 a ]
160 i} H o
140 .3
120 - 00
100 : 00
0
0 00
0 100
0
1 1 1 1 1 1 1 1 1 1 1 1 1 . 1
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (0GeV <p_< 10GeV, 0.8 <kl <2.1) DPHI (10GeV <p_<20GeV, 0.8 <l <2.1) DPHI (20GeV <p_<40GeV, 0.8 <kl <2.1)
Entries64762 Entries15539 Entries 2723
5 of o] o 5 of o] o 5 Ve, T T T T T T o o] o
LQ_'_ o 1484614 0 LQ_'_ qd 25531 o LQ_'_ o q opr2d o
5\'_ 6 —4 o o] o 5\'_ 6 — o o] o 5\'_ 6 . — o o] o
o 1 oo o ] o - =0
° E ° ' pso °F 7 o
3 500 E F 3
4E o0 4 00 4 ] 0
SE 00 3 150 SE 2
2k 00 2 100 2F 0
T : E E
| = 100 1 0 >y . 10
¥ T B X T R I -S— - T R P 2 R
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1) DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1) DPHI (140GeV < P < 200GeV, 0.8 <hl <2.1)
Entries 979 Entries 32
'§Q_._ 7 E T T T T T T : g 9709 2 ‘QQ-._ 7 E T T T T T T : g 302 2
iy oF Fom— i SF e
sF- 3 5F- 17
: 1710 : 1 -ps
4F = aF 3
- 0 -
] 3F
o 0 o 1.5
2 E_ 2 E_ 4
1 10 1 = 5
0555 7 75 2 55 3 0555 1 T5 2 25 3
DPHI (200GeV < pT <400GeV, 0.8 <hl<2.1) DPHI (400GeV < pT <1000GeV, 0.8 <yl <2.1)
Monday, 9 December 13 29



21000
20000
19000
18000
17000
16000
15000
14000

24000

22000

20000

18000

16000

14000

600

500

400

300

200

100

D

Entries 494822

2.I8 2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (0GeV <p_< 10GeV, 0.8 <l <2.1)

overflow

0

Entries 64762

TTrrr[rrrfrrrfrrrrrr]

2.8 2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1)

nderflot86e+04
overflow 0
Entries 979
nderflow 29
overfiow 0

RN SR RN BN R
PHI (200GeV <p_< 400GeV, 0.8 < hl <2.1)

Entries 149815

overflow 0

19000

18000

17000

16000

15000

I LN B BN AL |

14000

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (10GeV <p_<20GeV, 0.8 < hi <2.1)

N
fos

Entries 15539

8000

L B L B B By Underflow 1131

Overflow 0

7000

6000

5000

4000

3000

LN LN LR LR LN RN

2.8 2.é5 2:9 2.;?5 3 3.(I)5 3?1
DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1)

Entries 32

T T T T T T T T T T T T T T T T T T T T Ty Underflow 0
Overflow 0

25

20

15

10

R IR ORI B R SR R
DPHI (400GeV < p_< 1000GeV, 0.8 < i <2.1)

|Emries 124348

Overflow 0
[ ——

28000
27500
27000
26500
26000
25500
25000
24500
24000

|

2.é5 2:9 2.;35 3 3.(55 3?1
DPHI (20GeV <p_<40GeV, 0.8 <l <2.1)

!\)_IIIIIIIIIIIIIIIIIIIIIIIII LL) LALLS LLLLY LLLLI LI
©

Entries 2723

T Nunderflow 83

1600

Jovertiow 0

1400

1200

1000

800

600

400

2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV < P < 200GeV, 0.8 <l <2.1)

N
g 3 I RS L B R RN LN B
o]

Monday, 9 December 13

30



Entries 1075

Entries 1374

Entries 3256

b e~ T T T T T T 5| 373] 0 5 C T T T T T T 0 0] O S C T T T T T T 0 0] O
LQ_'_ C J 15682 of LQ_ C q 1j3e3| of LQ_'_ C q 4p257 of
.'5\,_ 6F g d o o _45\'_ . g d o o _‘6\,_ . g d of o
o F = o = o =
3 3 : 3 30
3 3 3 & 3 A4
“E Iis : ; : B
3F 3 - - - 4 10
oF : 3 : -
E 5 e -
0 0.I5 1I 1.I5 2I 2:5 é 0.I5 1I 1.I5 2I 2:5 é 0.I5 1I 1.I5
DPHI (0GeV <p_< 10GeV, hl <0.8) DPHI (10GeV < p_< 20GeV, nl <0.8) DPHI (20GeV < p_< 40GeV, nl <0.8)
Entries 3021 Entries 840 Entries 193
® Y = T T T T T o o] o ® [ T T T T T™ o o] o ® [ T T T T T™ o o] o
o - I dsoz] o o - I dead o o - I ded o
_;5\'_ 6F — o o] o 5\'_ - — o o] o _45\'_ - — o o] o
a F 3 a F =T a F 3
5 1 s 3 4 e 3 3
5 5 5 1 e 5 5
3 E 3 ES B 3 E
3f 4 s 3 EE 3 E
3 ) 3 1
ch 0.I5 1I 1.I5 2I 275 é - 0.I5 1I 1.I5 2I 275 3 - 0.I5 1I 1.I5 2I 275 3
DPHI (40GeV <p_< 80GeV, Il <0.8) DPHI (80GeV <p_< 140GeV, hl <0.8) DPHI (140GeV <p,_< 200GeV, hl <0.8)
Entries 46 Entries 3
D = T T L | T T o o] o k5] [T T T L | T ™ q 0 (
o EECK o F K ERK
P F= ST 3 =
°F E 3 I
: 3 19
F B I ] F 3
3 ; 3 3 Ds
: : 4
- 5 -
'F 5 2
0555 1 T5 2 55 3 =05 1 75 2 55 3
DPHI (200GeV < pT < 400GeV, hl <0.8) DPHI (400GeV < pT < 1000GeV, hl <0.8)
Monday, 9 December 13 31



W W wWbH D Do oo
A OO NS OO N D
LR RALN LAY LALY RARY RLLS LALELLLI LU U

w

N
N
[e o]

1000

950

900

850

800

750

700

25

20

15

10

Entries

2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (0GeV <p_< 10GeV, Iyl <0.8)

overflow

1075

952

0

Entries

LR LR LN LR LR LR

overflow

3021

nderflow 575

0

N
o]

2.é5 2:9 2.;95 3 3.(I)5 3?1
DPHI (40GeV < P < 80GeV, Inl <0.8)

Entries 46

TS Underflow 3

Overflow 0

AP T T PP B
285 29 295 3

oof

OV
DPHI (200GeV < p_< 400GeV, Iyl < 0.8)

230
220
210
200
190
180
170
160

400

350

300

250

200

150

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

Entries

H

N
©

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (10GeV <p_< 20GeV, Iyl <0.8)

overflow

1374

819

0

Entries

840

T Nunderflow 73

Overflow

0

NT
fes]

2.é5 2:9 2.;?5 3 3.(I)5 3?1
DPHI (80GeV < P < 140GeV, ihl < 0.8)

Entries 3
Underflow 0
Overflow 0

Lo

XK R XS N X1/ R
DPHI (400GeV < p_< 1000GeV, hl < 0.8)

740

720

700

680

660

640

620

100

90

80

70

60

50

40

30

Entries

W LB BN LR NLELELE BLELELE B

N
o

L L L L 1
285 29 295 3 3.05 31

DPHI (20GeV <p_< 40GeV, Il <0.8)

Overflow

3256

1238

0

Entries

Underflow

Overflow

193

9

0

2.8

2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV <p_<200GeV, bl <0.8)

Monday, 9 December 13

32



Entries 1841 Entries 1610 Entries 3582
5 Vd = T T T T T T 5 713 0 5 7 T T T T T T 0 2| 0 5 Vd = T T T T T T o 0] 0
LQ_'_ E - aojios3] o LQ_'_ q 1615920 o LQ_'_ E 4 eps7qd o
5 65‘ ‘-“ | 8 - 6 ‘-” | 8 - 65‘ ‘-” e
5F - 5 . 5F .
4F 3 4 3 4F =
= - 1.5 3 o ]
3F . 3 ) 0 3F - =
: ] TR ] i ]
2F 2R s 2F
13 ® | SRR - '
: 1 1 1 1 1 1 1 1 1 : -I 1 1 1
=5 75 2 25 3 0537 715 =57 75 2 25 3
DPHI (0GeV < pT <10GeV, 0.8 <yl <2.1) DPHI (10GeV < pT <20GeV, 0.8 <l <2.1) DPHI (20GeV < pT <40GeV, 0.8 <l <2.1)
Entries 3130 Entries 833 Entries 124
s Y = T T T T T T o o] o 5 Y = T T T T T o o] o 5 Y = T T T T T T o o] o
LQ_'_ - 4 opizo of LQ_'_ - q o833 of LQ_'_ - d o124 of
_;5\'_ 6F =g d o o 5\'_ 6F = d of| o _45\'_ 6F = d o] o
a F 3 B a F 3 a F 3
il - il - 14 —~ -
5: ] 5 5: ] 5: ]
C ] C 1 112 C ]
‘F 1 ‘F 10 ‘F 5
F EEE 43 E 43 E
2F . {0 2F ; 2F ;
1;_ c. 1;_ .-I- _::__ 1;_ .-_.\::%-_ 1
0: 1 1 1 1 -I ) 1 0: 1 1 1 1 :- P | 0: 1 1 1 1 1 I-
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3
DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1) DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1) DPHI (140GeV < P < 200GeV, 0.8 <l <2.1)
Entries 39 Entries 1
@Q._ 75...,....,....,....,....,....,.:gaogz @Q._ 75,,,,,,:2(1):
5, 6F ol s efF g
o E 3 o E =
5F - 5F - _|
3 1 3 177
4F - 4F 4 s
2 {5 3 1 s
SE E SE 3 4
2F = oF m [
C C 2
- 5 -
1E 1E 1
05—’ 1 T5 2 25 3 05—’ 1 T5 2 25 3
DPHI (200GeV < pT <400GeV, 0.8 <hl<2.1) DPHI (400GeV < pT <1000GeV, 0.8 <Ihl <2.1)

Monday, 9 December 13 33



75

70

65

60

55

1050
1000
950
900
850
800
750
700

25

20

15

10

0

[Entries 1841

T T T T T T T 1648

o Joverflow 0
1 1

L L L
8 285 29 295

T

3

L 1
3.05 3.1

DPHI (0GeV <p_< 10GeV, 0.8 <l <2.1)

Entries 3130

underflow 590

overflow 0

1 1 L L
28 285 29 295

3

1 1
3.05 3.1

DPHI (40GeV < p.< 80GeV, 0.8 <Inl <2.1)

Entries 39

TUnderflow 2

Overflow 0

R X R X

sl
3

AP IR T
3.05 3.1

DPHI (200GeV < p. < 400GeV, 0.8 <hl <2.1)

240

230

220

210

200

190

]

!\)IIIIIIIIIIIIIIIIIIIIIIIII
NETTTTTTT T T I T

2.é5 2:9 2.;35 3 3.(I)5 3?1
DPHI (10GeV <p_<20GeV, 0.8 < hi <2.1)

Entries 833

T Yunderflow 78

Overflow 0

350

300

250

200

150

2.8 2.é5 2:9 2.;?5 3 3.(I)5 3?1
DPHI (80GeV < P < 140GeV, 0.8 <hl < 2.1)

Entries 1

] T T T L T T T T™YUnderflow 0

1 Overfiow 0
0.8 __ —_
06 3
0.4 ]
0.2f 3
F i

BRI B ORI R R SR B
DPHI (400GeV < p_< 1000GeV, 0.8 < i <2.1)

780

770

760

750

740

2.I 2.é5 2:9 2.SI35 (I3 3.(I)5 3?1
DPHI (20GeV < p < 40GeV, 0.8 <l < 2.1)
1 1 1 T 1 1 T Underflow 5

60
55
50
45
40
35

30

——

2.8 2.é5 2:9 2.;35 3 3.CI)5 3?1
DPHI (140GeV < P < 200GeV, 0.8 <l <2.1)

Monday, 9 December 13

34



Entries 1971446

3
800X1|O ! ! ! ' J J T T ] T T T T T T T T | Underflow 0

Overflow 0

700

600

500

400
300

200

100

N

41 05 0 05 1
JVF(jet1,PVO)

Monday, 9 December 13 35



Entries 1971446

WP T
105; ;
104; ;
103; ;
102: :

6 4 20 2 4 76 8 10
flavor_weight_JetFitterCOMBNN(jet1)

Monday, 9 December 13 36



Entries 1971446

1 06 E B E Overflow 0
|1 i

10°E =

10%E

10°

0 010203040506070809 1
flavor_weight_MV1 (jet1)

Monday, 9 December 13 37



Entries 3193495

JTTTTTTTTT
105; ;
104; ;
103; ;

0 100 200 300 400 500 600 700 800 900 1000
pref [GeV]

Monday, 9 December 13 38



Entries 3199488

o8 %L """""""""""""""""" o«
105; ;
104; ;
103; ;
102 ER T e :

0100 200 300 400 500 600 700 800 900 1000
p= pZ [GeV]

Monday, 9 December 13 39



Entries 3199488

|||||||||||||||||||||||||||||||||||||||||| Underflow 0

Overflow 0

10°

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

Monday, 9 December 13 40



Entries 1971446

70000"""""""""""'l|'Underrow0

Overflow 0

60000

50000

40000

30000

20000

10000+ . 1 . .,

Monday, 9 December 13 41



Entries1971446
o oo o o
% 1 9111246301 991
= 0804232174
LL
23 0.8
' —2000

0.6

0.4

0.2

. |
0O 02 04 06 08 1

o (I |,
1.2 14 16 18 2

jet2, .7
P /P;

Monday, 9 December 13 42




Entries 1971446

Underflow 0

Overflow 9.233e+04

/70000
60000

50000

40000
30000

20000

10000

Monday, 9 December 13 43



Z 1.81814e+06 567192 463023 263559 66614 11006 3803 161
Z+1 jet 548364 182558 165370 104217 28635 5101 1984 102
other cuts 495121 164770 150062 95095 26256 4681 1805 95
Ap>2.9 419331 148224 142865 92583 25923 4649 1796 83
pj:tz p ;-ef <0.2 357393 114308 101235 56990 14890 2869 1193 60
MV1 >0.8119 1075 1374 3256 3021 840 193 46 3

0 10 20 40 80 140 200 400

e [GeV]

Monday, 9 December 13



Z 1.81814e+06 567192 463023 263559 66614 11006 3803 161

Z + 1jet 734219 233332 199206 117634 30290 5019 1638 58

other cuts 664885 211029 180335 106313 27372 4512 1461 50

Ap>2.9 581565 195192 175361 104630 27226 4509 1461 44

p':‘z /p'Tef <0.2 494822 149815 124348 64762 15539 2723 979 32
MV1 > 0.8119 1841 1610 3582 3130 833 124 39 1

0 10 20 40 80 140 200 400

P! [GeV]

Monday, 9 December 13



Z + 1jet

other cuts

Ap>2.9

jet2

P

/p'Tef <0.2

MV1 >0.8119

1.81814e+06 567192 463023 263559 66614 11006 3803 161
1.26977e+06 384634 297653 159342 37979 5905 1819 59
1.14898e+06 347506 268734 143813 34193 5285 1629 51
682644 229712 205275 120673 30769 4999 1596 45
580706 176424 145869 75026 17591 3031 1065 33
2330 1868 3990 3450 894 136 41 1

10

20

40

80

140

200

P! [GeV]

400

Monday, 9 December 13

46



:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:U"dGI’"OW 0 _IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_UHdEl’ﬂOW L]
C CutGaussian Joverfiow 3086 - CutGaussian Hoverion 207
350F = 250
- 2/ . - - 2 . -1
s 22/ 471 ] n %2/, 2.92 .
300F- mean: (85.90£2.14)% o - mean: (80.93+2.62)%
o width: (100.00£0.16)% 3 200 width: (100.00+0.26)% —
550 = anti-K . R=0.4 EM+JES = _ anti-K . R=0.4 EM+JES ]
E ee+jet, inclusive, Pythia E 150 - +jet, inclusive, Pythia ]
200 — - .
150F- 3 100F =
100F- = - -
50F E OF =
: a L L L L I L L L L I L L L L I L L L L I L L L Il : : a. L L L L I L L L L I L L L L I L L L L I L L L L :
% 3 5 6 7 % 5 7
([0 10] Inl<0.8, 0.20<m-A$<0.35) Inl<0.8, 0.10<m-A$<0.20)
Entries 12610
- L L L L Underflow L]
250 :_ CutGaussian _: Overflow 2062
. x2Ing,:3.23 :
B mean: (78.58+2.61)% ]
2001 width: (100.00=0.27)% —
L anti-KT R=0.4 EM+JES -
150 :_ e+jet, inclusive, Pythia _:
100 -
50 —
% 3 56 7
([0 10] In|<0.8, 0.00<m-A$p<0.10)
Monday, 9 December 13 47



Entries

17758

B rrtrr|rrrrrrrr|rr1rr|rrr1[|r1rr &1 11711 ] Underflow 0

1000} CutGaussian —] Overflow 4
i 22Ny 1.49 i
- mean: (12.28+1.14)% -
800 — width: (61.42+1.25)% ]
L anti-KT R=0.4 EM+JES n
600 -— Zee+ijet, inclusive, Pythia __
400(- -
200 —
O i |1| 68. ]
0 1 2 3 4 5 6 7
pf‘ fp, ([10,20] _ , l<0.8, 0.20<-A¢p<0.35)

900 —_- L LI LN N B B LR L B R RN BN -_— Underflow L]

- CutGaussian 3 Overflow 8
800F- x2/n . 1.49 =
= mean: (10.13+1.26)% 3
700 = width: (59.70+1.37)% 3
600 :_ anti-KT R=0.4 EM+JES _:
500 :_ Zee+ijet, inclusive, Pythia _:
400F -
300 =
200F- =
100F- =
% >~ 5 5 6 7
pJ:t/pT ([10,20] . Mi<0.8, 0.00<n-A¢<0.10)

800
700
600
500
400
300
200
100

=
)
m-

o

—

2 3

jet , ref :
pS/p. ((10,20] . Mi<0.8, 0.10<n-A¢<0.20

CutGaussian
22N 1.95

mean: (12.56+1.13)%
width: (58.37+1.29)%
anti-K R=0.4 EM+JES

Zee+jet, inclusive, Pythia

5

Entries

Underflow

Overflow

13988

0

2

6

N L1l

Monday, 9 December 13

48



ref

Entries 24786 Entries 24091
F L L L L LI LA I 3 Underflow 0 2200 :_- L L L LI AL _: Underflow 0
2000 = CutGaussian Y Qyertow 0 5000 = CutGaussian 3 Overflow 0
1800F 22Ny 2.49 - o x2/n:1.83 3
C mean: (-2.73+0.28)% 1800 mean: (-2.57+0.28)%
1600 width: (33.39:0.33)% 3 1600E- width: (30.98+0.34)% _3
1400F anti-K . R=0.4 EM+JES - 1400 = anti-K . R=0.4 EM+JES 3
1200 :— Zee+jet, inclusive, Pythia —: 1200 E_ Zee+jet, inclusive, Pythia _E
1000¢- E 1000F- =
800E- E 800F- =
600E = 600F =
400 3 400F- E
200F- = 200F- =
T T 2 8 4 5 6 7 T T 2 8 4 5 6 7
pf /p, ([20,40]__ , Mi<0.8, 0.20<n-A¢p<0.35) p‘Te /o, ([20,40]__ , Mi<0.8, 0.10<n-A¢<0.20)
[ Tr{trrvr|[rrrrrrrr|yrrrr|rrr o 117 -_ Underflow L]
2500 " CutGaussian TJovertiow 0
C x%Iny:2.05 ]
C mean: (-3.18+0.24)%
2000+ width: (29.64+0.28)% —
B anti-K . R=0.4 EM+JES ]
1500 Zee+jet, inclusive, Pythia —
1000} -]
500 —
O:...1.6.Si.g. .+|..4.|....|....|....:
0 1 2 3 4 5 6 7
)

jet
pY/p. ([20,40]_ , MI<0.8, 0.00<n-A¢<0.10

T

Monday, 9 December 13 49



- rfrrtrr[rrrryrrrr|rr1rr[1 111111 T ] Underflow 0

N CutGaussian Jovertow 0
1200 x2/n,,;:0.95 —
B mean: (-9.38+0.32)% ]
1000~ width: (28.69+0.35)% —
o anti-KT R=0.4 EM+JES -
800 [ Zee+ijet, inclusive, Pythia ]
600} —
400 —
200F =
O- ]
0 1 2 3 4 5 6 7

je _

P, /pT ([40’80]Gev’ Inl<0.8, 0.20<n-A$<0.35)

Entries 24847

3000_ L LR B | T T T T T T T T ] underfiow 0

C ﬁ CutGaussian TJovertow 0
2500 - X2/nd0f: 1.33 i
C mean: (-6.37=0.20)% ]
C width: (23.53+0.24)% 7]
2000 anti-K . R=0.4 EM+JES —
E Zee+ijet, inclusive, Pythia E
1500 -]
1000 —
500F 1 —
O'..1.6$i.g. PP BT BT BT BT
0 1 23 4 5 6 7
pJ:t/pT (140,80] ,_, Mi<0.8, 0.00<n-A¢<0.10)

1800
1600
1400
1200
1000

800

600
400
200

OO

CutGaussian
22N 1.37

mean: (-7.89+0.27)%
width: (25.91+0.32)%
anti-K R=0.4 EM+JES

Zee+jet, inclusive, Pythia

5
jet , ref :
p7 /. ([40,80] . Mi<0.8, 0.10<n-A¢<0.20

Entries

Underflow

Overflow

17419

0

0

v\l L1l

Monday, 9

December 13

50



Entries 2563 Entries 4521
350__....|....|....|....|....|....|....__Underﬂowo T T T T[T T T T[T T[T T T T T T T )Underflow 0
E CutGaussian : Overtlow 0 600 :_ CutGaussian _: Overflow 0
300 x2Iny:1.94 — - x2/n,y: 0.82 .
- mean:o(-5.72:0.60)°/o 7] 500-_ mean:o(-4.6310.41)% ]
250'_ width: (22.68+0.69)% _J " width: (19.74+0.50)%
- anti-K . R=0.4 EM+JES . - anti-K . R=0.4 EM+JES ]
C ] 400 —
200 — Zee+jet, inclusive, Pythia — N Zee+jet, inclusive, Pythia .
150F- 3 SOF E
100F = 200~ E
50F — 100 -
% 5 7 O 5 7
Nnl<0.8, 0.20<n-A¢p<0. Ml<0.8, 0.10<n-A¢p<0.
Tt ([80140] I 1<0.8, 0.20 0.35) I 1<0.8, 0.10 0.20)
Entries 8892
- LI L —] Underflow 0
1400 CutGaussian “Jovertiow 0
[ ) .
- XNy 2.05 ]
1200 - mean: o( 3.15+£0.25)% -
C width: (16.99+0.30)% ]
1000~ anti-K ; R=0.4 EM+JES ~
800 Zee+et, inclusive, Pythia —
600 —
400 o~
200( -
O- a. | PP PP BT PP
0 1 2 e 3 4 5 6 7
et ([80 140] _ , l<0.8, 0.00<n-A$<0.10)

Monday, 9 December 13 51



Entries 401 Entries 770
:----|----|----|----|----|----|----:Underﬂow0 140_----|----|----|----|----|----|----_Underflow0
60 CutGaussian e S N CutGaussian Joverflow 0
C x2Iny;:1.06 ] 120 x2INyy:1.45 —
50 - mean: (-4.56+1.53)% _J B mean: (-5.18+0.87)%
B width: (18.99+£1.95)% 100 n width: (16.34=1.13)% _7]
40 [ anti-KT R=0.4 EM+JES 3 - anti-KT R=0.4 EM+JES ]
E Zee+et, inclusive, Pythia E 80 :— Zee+et, inclusive, Pythia —:
30F 3 n ]
B _ 60 — -
20F E 40 3
10F = 20 3
O : a Il Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il L : 0 - a Il Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il ]
0 " 2ref 3 4 5 6 7 0 1 " 2ref 3 4 5 6 7
je _ ie -
pT /pT ([140,200]Gev, Inl<0.8, 0.20<n-A$<0.35) pT /pT (1 40’200]Gev’ Inl<0.8, 0.10<n-A¢$<0.20)
Entries 1927
[ L T L LA LI R - Underflow 0
350 CutGaussian —Jovertiow o
- 22Ny 0.71 3
300 mean: (-2.72+0.49)% —
C width: (14.19+£0.66)%
250 anti-K . R=0.4 EM+JES —
200 :_ Zee+ijet, inclusive, Pythia _:
150 =
100 =
50 —
ot .
0 23 4 5 6 7
je _
pT /pT ([140’200]Gev’ Inl<0.8, 0.00<r-A$p<0.10)
Monday, 9 December 13 52



Entries 63
5—_! LI N B LB B ! LI B N B L N L B B L B B B B BN B B B B -_-Underflow 0
- CutGaussian —|Overflow 8
N x2In g 0.54 ]
4 - mean: (53.58+38.18)% _]
- width: (100.00+77.20)% -
» anti-KT R=0.4 EM+JES .
3 B | Zee+jet, b-jet, Pythia ]
21 ~
1 ~
- q .
O B L | TR | ]
0 1 2 3 4 5 6 7
je .
pT /pT ([0,10]Gev, Inl<0.8, 0.20<n-A$<0.35)
Entries 45
3 - L T T L LA LI R —) Underflow 0
- CutGaussian -Qverflow 0
n x2/n,:0.38 .
2.5 mean: (75.89+52.23)% ]
™ width: (100.00+76.60)% ]
Py anti-K_ R=0.4 EM+JES ]
N ee+ilt, b-jet, Plfthia ]
1.5 . -
B N -
n N .
1E 1
0.5
- 1.6
0 C . ) Jdi \ il - \
0 1 2 .3 4 5 6 7
je _
pT /pT ([0’1O]Gev’ Inl<0.8, 0.00<r-A$p<0.10)

Entries 40

3 __I LI B L B I B B I B B B B B B B B L B B B BN B B L B I L B B Underflow 0

n CutGaussian Cverflow 2
- x2/n}f:0.23 ]
2.5 mean}|(34.31+68.75)% —
" width]}(100.00+89.66)% ]
o - anti-K . R=0.4 EJ{I+JES ]
~ Zee+et, b-jet, Pjthia 3
1.5 -
1 =
0.5F —
0 o L1 11 11 1 ]
0 1 2 3 4 5 6 7
p‘Tet Ip, ([0,10]__, mi<0.8, 0.10<n-A$<0.20)

Monday, 9 December 13

53




Entries 272 Entries 207
:- LI R B I B B B I B B B B L B B L B B B B B B B B BN B B -:Underflow 0 16__- LI R B L B B B I B B B B L B B B B I B B B B BN B B B B B N -__ Underflow 0
18F CutGaussian TJOverflow 0 n CutGaussian -Overflow 0
= x2Iny;:0.46 ] 14F %3Ny, 0.93 -
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O'JJJ.JJ.BSi.g. NI BRI R PP P
0 1 2 . 3 4 5 6 7
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T T T [ T T T T [T T T [ T T T T [ T T T [T T T T 1 1 1=Underflow 0 [T T T [ T T T T [ T T T[T T [ T T T T T T T T 1 1]Underflow 0
500 B CutGaussian ] Overflow 0 : n CutGaussian —J|Overflow 0
R 22/ 4o 0.80 i 1000~ x2IN 4o 0.40 -
400F mean: (-7.7320.52)% _7] B mean: (-5.47+0.31)% |
B width: (24.18+0.64)% ] — width: (19.82+0.38)% -
[ anti-K . R=0.4 EM+JES i 800 [ anti-K . R=0.4 EM+JES ]
300 B Zee+jet, inclusive, Data -] [ Zee+jet, inclusive, Data -
B i 600 — ]
200 . _ B i
- . 400 — ]
100~ - 200 .
O B L L el I L L L L I L L L L I L L L L I L L L L ] 0 B L el I L L L L I L L L L I L L L L I L L L L ]
0 1 3 4 5 6 7 0 1 4 5 7
Tt ([80 140] Inl<0.8, 0.20<m-A$<0.35) ([80 140] Inl<0.8, 0.10<m-A$<0.20)
Entries 16557
- L L LI NN B N R BN L N N LR LR N IR B R e Underflow [
2500 n “ CutGaussian ~Jovertow 0
[ x2Inyy:0.77 N
[ mean: (-3.28+0.19)% 7
2000p width: (17.17+0.22)%
N anti-K . R=0.4 EM+JES ]
1500 [ Zee+jet, inclusive, Data -
1000} .
500 -
O- PP PP BT PP
0 1 e 3 4 5 6 7
([80 140] Inl<0.8, 0.00<m-A$p<0.10)
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T TT T TT T TT T TT T TT T TT T—TT-T1=) Underflow 0 T T T T T TT T TT T TT T TT T TT 11T Underflow 0
90E T T T T T . T = 240E T T T T T . T =
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70 width: (20.20+1.52)% 3 180F width: (16.95+0.69)% —
60F- anti-K . R=0.4 EM+JES = 160 ;_ anti-K . R=0.4 EM+JES _;
50 E_ Zee+ijet, inclusive, Data _E 1 40 ;— Zee+jet, inclusive, Data —;
é é 120F- =
40F E 100F- =
30F- = 80F- =
20F- = 60 E
- E 40F- =
10 E 20F- =
: m_l Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il L : : a-l. Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il :
0) 0
0 1 " 2ref 3 4 5 6 7 0 1 " 2ref 3 4 5 6 7
/€ je _
P; /pT ([140,200]Gev, Inl<0.8, 0.20<n-A$<0.35) P, /pT ([140’200]Gev’ Inl<0.8, 0.10<n-A¢$<0.20)
Entries 3878
- LU LN N N B R L N B B LN B B B BB B R R LR R 3 Underflow 0
700k CutGaussian ZjOverflow 0
- 22Ny 1.69 3
600 mean: (-3.86+0.32)% ]
- width: (14.69+0.38)%
500 :_ anti-K R=0.4 EM+JES _:
400 E Zee+jet, inclusive, Data E
300F -
200F -
100 —
oE ]
0 1 - 2 3 4 5 6 7
p‘f‘ Ip; ([140,200]__ , mi<0.8, 0.00<r-A¢<0.10)
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6__----|----|----|----|----|----|----_Underflow 0 4__----|----|----|----|----|----|----__Underflow 0
B CutGaussian ] Overflow 14 E CutGaussian E Overflow 13
N x2Iny;:0.82 ] 3.5 x2/ny: 0.63 -
5 mean: (20.84+50.74)% ] - mean: (91.29:138.90)%
- width: (100.00+64.28)% ] 3 :— width: (100.00:12.78)%—:
4 [ anti-KT R=0.4 EM+JES i - anti T R=0.4 EM+JES -
n -|, o ] 2.5 _ -
B Zee+jet, b-jet, Data _ - ZeeHet, b-jet, Data :
3 — 2F -
oF - E 1.5F =
- ] 1 =
1 . - 3
- 1 gma ‘ H . 0.5 - g ]
O C e 1 11:] | P | | 1 1 n 0 : 1 Ll 1 ol L1kl in i
0 1 2 - 3 4 5 7 0 2 - 3 4 5 6 7
je _ je _
pT /pT ([0,1O]Gev, Inl<0.8, 0.20<n-A$<0.35) pT /pT ([O’1O]Gev’ Inl<0.8, 0.10<n-A¢$<0.20)
Entries 85
5 = L T T L LI L __ Underflow 0
= CutGaussian —JOverflow 22
[ %21,y 0.39 N
4 - mean: (-79.67+147.32)%]
B width: (100.00+64.58)% -
_ anti-K . R=0.4 EM+JES i
3 B | Zee+jet, b-jet, Data ]
2r ~
Uy ~
-1 ]
il o Wbl 1.
% BT TS 7
je _
pT /pT ([0,10]Gev, Inl<0.8, 0.00<r-A$p<0.10)
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: T L T -|----|----|----:Underﬂow 0 22__ L -|----|----|----|----|----__Underflow 0
B CutGaussian ] Overflow 0 E CutGaussian E Overflow 2
25 x2/n 151 — 20F x2/n 162 =
= mean: (27.42+3.26)% - 18F mean: (5.10=17.03)% —
_ width: (39.42+3.37)% A y 6:_ width: (77.49+15.22)% 3
20 anti-K ; R=0.4 EM+JES . o anti-K R=0.4 EM+JES 3
N ] 14 —
L Zee+jet, b-jet, Data - C Zee+jet, b-jet, Data -
15 ) - 12F ’ E
- ] 10 =
10F = 8E E
C ] 6F -
51 E 4E ] E
C N 2F ) —
O- n 0:--.1.'6$|.g.ma.. " | "III"II”IIIII"IIIII:
0 2 3 5 6 7 0 1 _2t . 3 4 5 6 7
€ _ € _
P /pT ([10,20]Gev, Inl<0.8, 0.20<n-A$p<0.35) Py /pT ([10,2O]Gev, Inl<0.8, 0.10<n-A$<0.20)
Entries 301
[ T L T LI L N R B BB L R B NN R R Underflow 0
20 E_ CutGaussian _E Overflow 0
18 x2/ny: 0.40 —
16 = mean: (1.18+12.18)% _3
- width: (62.09+11.45)% 3
14 anti-K R=0.4 EM+JES -
12 ;— Zee+et, bet, Data _;
10 —
8F -
6k -
4F -
2F _ -
E f1esigma PN g
0
0 1 2 o 3 4 5 6 7
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120_! LI R B I B B B I B B B B L B B L B B B B B B B B BN B B -_Underflow 0
B CutGaussian TjCerflow 0
2 )
- x2In, ;: 1.48 -
100 N mean:o(-2.414_r1 24)%
B width: (32.37+1.48)% ]
80~ anti-K . R=0.4 EM+JES _
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60— -
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20 -
O B Il L I Il Il Il Il I Il Il Il Il I Il Il Il L ]
0 1 .2t . 3 4 5 6 7
je g
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Entries 1302
— T T T T L LA LI R —j Underflow 0
120 CutGaussian —Joverfiow 0
_ x2In g 1.45 N
[ mean: (-3.47+1.21)% 7
100F width: (30.93+1.52)% -
N anti-K . R=0.4 EM+JES ]
80F 3
B Zee+jet, b-jet, Data ]
60 -
40(- -
20 -
0)
0 1 2° "3 4 5 6 7
pJ:t/pT (120,40] . Mi<0.8, 0.00<n-A¢<0.10)
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1 20 = S S N LA N N LN B B LN L B B LR B B B NN B L B B LB R R == Underflow 0

B CutGaussian Joverfiow 0
B 2In, .:1.02 7
100+ X got —
00 = mean: (-4.82+1.16)%
B width: (29.76+1.27)% ]
80— anti-K, R=0.4 EM+JES —
B Zee+jet, b-jet, Data ]
60— —
40 -
20 .
0 B Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il ]
0 3 4 5 6 7

jet , ref :
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1 20 LI R L B B B B N B B LR B B B I B e = Underflow 0 LA AL BN R L R BN B N B L B N B LB B L N NN B R Underflow 0

: CutGaussian TJoverfiow 0 1 40 -_ CutGaussian _- Overflow 0
100 x2In gy 1.59 7 u x?Ing: 1.06 -
[ mean: (-11.36:1.08)% - 120 mean: (-9.92:0.96)% —
B width: (26.76+1.23)% ] C width: (25.86+1.11)%
80 anti-K ; R=0.4 EM+JES — 100 anti-K R=0.4 EM+JES —]
B Zee+jet, b-jet, Data ] _ Zee+jet, b-jet, Data .
60 — 80— -
- . 60F =
401~ 7 - .
- - 40 __ __
20f- . 20F- -
0 0 .
0 1 2 o 3 4 5 6 7 0 1 2 . 3 4 5 6 7
pf‘ I, ([40,80]__ , Ml<0.8, 0.20<-A¢p<0.35) p‘Tet Ip, ([40,80]__ , mi<0.8, 0.10<n-A$<0.20)

Entries 1990

240 = L L B B B B L B L B B B I Underflow 0

220 E_ CutGaussian _E Overflow 0
= 22N 1.30 =
200 o mean: f(-10.95:0.73)% 3
180 — width: (23.70+0.86)% o
160K anti-K ; R=0.4 EM+JES —
140 ;_ Zee+jet, b-jet, Data _;
120F =
100E- 3
80~ 3
60F- =
40E- 3
20F- 3

vl o s Vs 1 s 0 1y

1 2 3 4 5 6

jet ref _
P /p. ([40,80] . i<0.8, 0.00<n-A¢<0.10
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[T TrTrr[rrrr[rrr [ r T[T T[T T[T T—) Underflow 0 Frrrr[rrrr[rrr [ rrr [ T[T T rTT T—)| Underflow 0
35 :_ CutGaussian —J Overflow 0 60 :_ CutGaussian _: Overflow 0
~ 2 . m - 2 . -
F x2In g 0.87 = N x2In gy 0.64 ]
30 - mean: (-12.65+2.19)% 3 50 mean: (-10.01=1.42)% —]
- width: (27.09+2.44)% ] - width: (23.74+1.63)% 1
25 - anti-K ; R=0.4 EM+JES = 40 anti-K R=0.4 EM+JES ]
20 :_ Zee+jet, b-jet, Data _: " Zee+jet, b-jet, Data ]
- ] 30 -
15F — - .
10 - . 20F -
5F = 10F =
O : i) m& Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il L : 0 [ a Il Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il I Il Il Il Il ]
0 » 3 4 5 6 7 0 7
([80,140]Gev, Inl<0.8, 0.20<n-A$<0.35) Inl<0.8, 0.10<m-A¢$<0.20)
Entries 950
[ LN L I L B B R BB R R B BN BN Underflow 0
140 CutGaussian T_JOverflow 0
C 5 ]
C x2Ing,:1.48 ]
120 [ mean: (-7.99+0.90)%
N width: (19.29+1.08)% ]
100~ anti-K . R=0.4 EM+JES ]
80| Zee+iet, b-jet, Data i
60 ]
40 =
201 =
O- | PP B B PR
0 - ERE N
([80 140] Inl<0.8, 0.00<m-A¢<0.10)
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8----|----|----|----|----|----|----__Underflow0 :----|----|----|----|----|----|----:Underflow0
CutGaussian 3 Overflow 0 14 - CutGaussian _fCerflow 0
2 . ] [ 2 . ]
7 XNy 1.48 - " XNy 1.56 7]
mean:o(-5.87¢17.53)°/o = 12 '_ mean:o(-7.33:r3.69)% ]
6 width: (31.54+29.55)% B width: (21.91£3.85)% ]
anti-KT R=0.4 EM+JES - 1 O [ anti-KT R=0.4 EM+JES ]
5 Zee+jet, b-jet, Data _E 8 " Zee+jet, b-jet, Data ]
4 E 3 E
3 = 6F -
2 E ar E
’ = 2k =
O Il‘rllla L L L L I L L L L I L L L L I L L L L I L L L L : 0 : " Ima L L L L I L L L L I L L L L I L L L L I L L L L :
0 1 _ 2ref 3 4 5 6 7 0 _ 2ref 3 4 5 6 7
p’:t /pT ([140,200]Gev, Inl<0.8, 0.20<n-A$<0.35) p’Tet /pT (1 40’200]Gev’ Inl<0.8, 0.10<n-A¢$<0.20)
Entries 228
45 [~ T T T L LA LI R - Underflow 0
C CutGaussian JJoverflow 0
40 - 2/ . =
= XNy 0.88 -
35F mean: (-5.24=3.05)%
- width: (19.41=3.39)% 3
30 anti-K, R=0.4 EM+JES —
25 E_ Zee+jet, b-jet, Data —E
20F- =
15 =
10 =
5 =
O: . ma. . . ... o0
0 1 " 2ref 3 4 5 6 7
je _
pT /pT ([140’200]Gev’ Inl<0.8, 0.00<r-A$p<0.10)
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O8:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII- O8:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII- O8:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII-
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*5\ [~ Pythia, b-jet ] *5\ [~ Pythia, b-jet ]
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