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Lepton+Jets Channel

All-Jets Channel
00000

Summary
[e]e]e} [e]

Introduction

Published measurements for /s = 8 TeV data:
m /+jets channel (M. Seidel (UHH))
m all-jets channel (E. Schlieckau (UHH))

» tf candidates
® upto 19.7 fo~ ! data
= MADGRAPH+PYTHIA samples

= peak position of invariant mass of decay products
m experimentally: best precision
m difficult to simulate/relate to theory
(resonance+PS)
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Lepton+Jets Channel
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Top Mass Measurement in /+jets Channel

All-Jets Channel

Summary
[e]

lepton + jets

selection:

m exactly 1 isolated e, with
pr > 33GeV,|n| < 2.1
(veto additional e, 1)

m > 4 jets with
pr > 30 GeV,|n| < 2.4

m — 2 jets with b-tag
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Data/MC Permut
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CMS  Lepton+jets, 19.7 tb™ (8 TeV)
- Bicorrect | EmSinglet
£ [ tt wrong = %\T:gtss ]
[CJttunmatched [ QCD multijet
¢ Data 1 Diboson

Before kinematic fit ]

o —_
a . O

s

400
mee° [GeV]

Estimated composition: 93% tt , 2% W-+jets, 4% single top, 1% other J
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Lepton+Jets Channel
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Kinematic Fit

m split in 3 permutation classes:

flipped b-quarks, mistags
=  unmatched
no unambiguous match
m kinematic fit:
= two untagged jets:
mj; = 80.4 GeV
= lepton and neutrino (& )
my, = 80.4 GeV
= combine with two b-tagged
jets: mjjp, = Myyb,

All-Jets Channel Summary
o]
CMS Lepton+1ets 197 o (8 TeV)
2 20000F Bt correct s Single t
G 18000 5 :; rlvnr:‘agched Q‘E%'s I
— multijet
f :iggg * Data P 1 Diboson '
(%)

Before kinematic fit

Data/MC Permut

300
mee° [GeV]
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Lepton+Jets Channel All-Jets Channel Summary
0e000 000 o]
Kinematic Fit
m split in 3 permutation classes: cmsS Leptonﬂets 197 (8 TeV)
p P ) % 12000? B € correct =a}"%‘test ]
~ comect O (o000, LTwrona - mmziets
1o 10000 [Ctfunmatched [ QCD multijet
| | - r e Data [ ] Diboson
flipped b-quarks, mistags g 8000 $ After P__, selection |
= unmatched '% 6000f
no unambiguous match 5 r
) o £ 4000f
m kinematic fit: > r
. o B
= two untagged jets: 2000;
mjj = 80.4 GeV S 15
= lepton and neutrino (& ) 3 1
— [0 TR TSN N AT T T N B! I
mg, = 80.4 GeV o %50 200 300 400
= combine with two b-tagged i
o mit [GeV]
Jets: Mijjp, = Mygpp,
Pgof > 0.2 & weight permutations by Pyof: fop = 13% — 42% J
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Lepton+Jets Channel All-Jets Channel Summary
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Ideogram Method

m simultaneous measurement of CMS  Lepton+jets, 19.7 i (8 TeV)
_ = 12000 B L B Y
the top quark mass and jet e ={‘f§,‘:{,’:g‘ =§v'2?e:§t 1
1 L I Z+jets
energy scale factor(JSF) 1o 100007 E5t unmatched ggﬁgsrg:"uef
. @ 8000 ' jon
= ideogram: P(event|m;, JSF) S i After P selection
- S 6000 ]
. © L
= input: m* and m{E° E ‘
' ’ E 4000 ]
i i (5} [
m use all allowed permutations i & 2000} ]
per event o :
s 15 T T T L)
s 1 Gl
© 0.5 S N S S SR N R
o 100 200 300 400
mit [GeV]
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Lepton+Jets Channel All-Jets Channel Summary
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Ideogram Method

m simultaneous measurement of 25000CMS Lepton-jets, 19.7 fb™ (8 TeV)
. > F ‘
the top quark mass and jet 2 ={‘f§,$[;:g°‘ =3v'2?e'§t
r [ttt unmatched QéD Itijet
energy scale factor(JSF) 10200000 Etun Ibiboson
%] E .
= ideogram: P (event|m, JSF) § 15000¢ Alter Po seloction
®
= input: mf't and m{j? ‘g
m use all allowed permutations i 3 I
per event o i
S W g
I -
© [0 <) . S| 20 R R
o 0 50 100 150 200 250 300

miee [GeV]
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Lepton+Jets Channel
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Ideogram Method

m simultaneous measurement of
the top quark mass and jet
energy scale factor(JSF)

= ideogram: P(event|m;, JSF)

= input: mtf:f and myy?

= use all allowed permutations i
per event

= P =Y, fiP; (mfmy, ISF)

Py (i m, aF )

Top mass in Run-I from CMS

Fraction of entries / 5 GeV

Fraction of entries / 5 GeV

All-Jets Channel
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Lepton+ijets (8 TeV)

" Mg, = 1665 GeV

—e Mg =1725GeV |

i My =1785GeV
JSF =1.00

mit [GeV]

Lepton+jets (8 TeV)
T

T
—*— JSF =096
—e— JSF=1.00 E
—a- JSF=1.04

My gen = 172.5 GeV ]

Summary
[e]




Lepton+Jets Channel All-Jets Channel Summary
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Ideogram Method

m simultaneous measurement of
the top quark mass and jet
energy scale factor(JSF)

= ideogram: P(event|m;, JSF) no dependence on Mg gen

® input: mtf:f and m{z?

= use all allowed permutations i
per event

CMS simulation  Lepton+jets (8 TeV)
T T

— b (mfit 3 018 Ty sF-
= P =, fiPy (m{f|my, ISF) RS
reco 2 o e s ey
-Pi{ mi?[me, ISF 8 org ]
§ o1 B
S .08 E
c
2 0.06F B
[}
S 0.04F 1
w
0.021 . : N E|
%o 30 100

mis [GeV]

Top mass in Run-I from CMS i Hamburg, Nov 18t



Lepton+Jets Channel
00e00

All-Jets Channel

[e]e]e}

Ideogram Method

simultaneous measurement of
the top quark mass and jet
energy scale factor(JSF)
ideogram: P(event|m¢, JSF)

fit

input: m(’ w2

and M i
use all allowed permutations i
per event

P = Zi fiP; (mI:Hmt, JSF)

Py (i m, aF )

final ideogram: combine P; and

weight event by sum of fit
probabilities

JSF

Summary
[e]

Lepton+jets, 19.7 fb' (8 TeV)
TR T

‘ \

250
m, [GeV]

Lepton+jets, 19.7 fb” (8 TeV)
T T
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Lepton+Jets Channel All-Jets Channel Summary
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Ideogram Method

m simultaneous measurement of —_— _
CMS simulation, Vs = 8 TeV, l+jets
the top quark mass and jet —¥ JSF=0.96 -®- JSF=1.00 -k JSF=1.04

= ]
energy scale factor(JSF) %
= ideogram: P (event|m, JSF) e if%}:ﬁ**{vf:
= input: mtf:f and m{y? £ o4t
m use all allowed permutations i & 0.0067 ]
2 0.004F =
per event o5 000254 X . =
N (g o) 3 M " S i 77j777_lz
= Py =35 6Py (m{}|me, JSF) L R T
-0.004F =
‘P; (m{,?,c.o\mt, JSF) 0008 ]
ol 166 168 170 172 174 176 178
o ) ; M gon [GEV]
m final ideogram: combine P; and
weight event by sum of fit = combine all ideograms and
probabilities

extract m; and JSF after
calibration

Hamburg, N
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Lepton+Jets Channel All-Jets Channel Summary
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Hybrid Method

Study interplay of 2D and 1D(JSF=1) results J
Shifts with sign:
om?°(GeV) 8JSF SmiP(GeVv) Sm™ (GeVv)
Ren. and fact. scales 40.17£0.08 —0.004 £0.001 —0.2440.06 —0.09 £ 0.07
ME-PS matching threshold ~ 4+0.11 4 0.09 ~ —0.002 + 0.001 ~ —0.07 4 0.06  +0.03 + 0.07
Underlying event +0.15+0.15  —0.002+0.001  +0.07 +0.09  +0.08 +0.11

Observation:

fit
t .

JSF from m{z*° gets larger shifts than needed for m

i.e., m{zr° stronger affected by modeling than m;

Solution: hybrid method
Add JSF-prior to likelihood to include jet calibration measurements

. Top mass in Run-| Hartmut Stadie Hamburg, Nov 18th 2015
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Lepton+Jets Channel All-Jets Channel Summary
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Result on Data
T T Amyep (GeV)

Result with 28 295 selected events in D hyb
; -1
Z+jets channel, 19.7 fb Method calibration 004 004
Jet energy corrections 0.11 0.16
hyb

my Yy = 172.35 <+0.16 (stat.+JSF) Lepton energy scale 0.01 0.01
B4 scale 0.04 0.04
+0.48 (syst.) GeV Jet energy resolution 0.11  0.03
CMS  Leptonsjets, 19.7 o' (8 TeV) b tagging 006  0.06
L O +‘ 1 Pileup 0.12 0.04
a 1.008F *:[y)brid E Backgrounds 0.05  0.03
1.007EF ®1D 3 JEC: Flavor-dependent 0.40 0.34
1.006; 7 b jet modeling 0.17 0.16
E ] PDF 0.09 0.04

1.005F E
E E Ren. and fact. scales 0.17 0.09
1.004F E ME-PS matching threshold ~ 0.11  0.07
1.0031 E ME generator 0.11 0.12
1.002F E Top quark pr 0.16 0.02
1 001; E Underlying event 0.15 0.11
TR 3 Color reconnection modeling  0.13 0.09

1 —@— E .

E 1‘72 T ‘17‘2 5‘ = Total systematic 0.59 0.48
Statistical 0.20 0.16
M [GeV] Total 0.62 0.51

Hamburg, Nov 1




Lepton+Jets Channel All-Jets Channel Summary
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Top Mass Measurement in all-jets Channel

kinematic fit:
e Jet ® 2 X 2 untagged jets: mj; = 80.4 GeV
bist =7 -Jet = combine with two b-jets: mjjp = myp
cMs Alljets, 18.2 b (8 TeV)
je jet o T ]
all hadronic ; 3287 .“°°"e°t DB“kgmund ]
selection with pr-ordered £ 600} Wt wrons "o E
jets: S 50 .
' % 400
® six jets with || < 2.4 300
and pr 4 > 60 GeV, fgg’
Pts > 30 GeV, QEJ 15
pr.s > 30 GeV s 1 MWWW%%W%%
S 0% 53 0a Toe 08

m = 2 jets with b-tag

gof

Pgof > 0.1 and ARyp > 2.0: fsig = 61%; bkg from data w/o b-tag req. J

Hamburg, Nov 18th 2015
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Lepton+Jets Channel
00000

All-Jets Channel

Summary
oeo [e]

Mass extraction

Use similar ideogram method as for /+jets
fit parameters: my, JSF, fsig, fep

Events / 5 GeV

Data/MC

1000

800

600

200

400}

(;I\(IS . ‘AII—j‘et‘s,‘18‘.2fb"‘ (8TeV)

: -ﬁcorrecl | DBaCL(ground ]

} .ﬁwron% ¢ Data —

; g Atter P, selection |
T T

Events /1 GeV

400F

500

300¢
200/

100f

CMS All-jets, 18.2 o' (8 TeV)
T T T T T T T T T T ™
. tt correct D Background
.lf wrong ¢ Data

After P

gof selection

10 120
mieeo [GeV]

R
100
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Lepton+Jets Channel All-Jets Channel Summary
00000 ooce [e]

Result on Data

Result with 7049 selected events, %g‘mp Sg")
-1
18.2fb Method calibration 0.06 0.06
hvb Jet energy corrections 0.07 0.26
m; Y = 172.32 -+0.25 (Stat_+JSF) Jet energy resolution 0.10 0.02
b tagging 0.02 0.02
+0.59 (syst.) GeV Pileup 0.09 0.01
CMS All-jets, 18.2 fo" (8 TeV) Backgrounds 0.61  0.20
w T i
B 10160 40 ] Trigger 0.04 0.01
- r * Hybrid ] JEC: Flavor-dependent 034 032
1.014 E @®1D E b jet modeling 0.16 0.14
1.012F E PDF 0.06 0.03
1.01F 4 Ren. and fact. scales 0.29 0.12
1.008; 7 ME-PS matching threshold 0.18 0.13
1 006i E ME generator 0.20 0.16
TUUF ] Top quark pr 0.04 0.04
1.004 E B Underlying event 0.27 0.18
1.002~ B Color reconnection modeling  0.35  0.16
1 = Total systematic 0.95 0.59
e b e b e e 1 C e
171 1715 172 1725 173 Statistical 0.33 0.25
m, [GeV] Total 1.01 0.64

Hamburg, Nov 1
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m m; in /+jets and all-jets
channels for /s = 8 TeV
TOP-14-022
(http://arxiv.org/abs/1509.04044)

= modeling uncertainties
constrained by 2D fit with JSF
prior (hybrid)

= new CMS combination with

dilepton channel and
Vs =7TeV:

m; = 172.44 +0.13 (stat.)

40.47 (syst.) GeV

. Top mass in Run-I from CMS

Summary

CMS 2010, dilepton
JHEP 07 (2011) 049, 36 pb™

17550 £ 4.60 + 4.60 GeV.
(value  stat + syst)

mut Stadie

T T T T ‘
CMS 2011, dilepton N 172,50 + 0.43 £ 1.43 GeV
EPJC 72 (2012) 2202, 5.0 fb* (value £ stat + syst)
CMS 2011, all-jets d 173.49 £ 0.69 £ 1.21 GeV
EPJC 74 (2014) 2758, 3.5 1o (value + stat + syst)
CMS 2011, lepton-+ets . 173.49 £ 0.43 £ 0.98 GeV
JHEP 12 (2012) 105, 5.0 fb* (value # stat + syst)
CMS 2012, dilepton \f 172,82+ 0.19 £ 1.22 GeV
This analysis, 19.7 fo™ (value + stat + syst)
CMS 2012, all-jets ® 172.32 0.25+ 059 GeV
This analysis, 18.2 fb™ (value * stat + syst)
CMS 2012, lepton-+jets NS 172.35+ 0.16 + 0.48 GeV
This analysis, 19.7 fo™ (value * stat + syst)
CMS combination \ 172.44 0.13 £ 0.47 GeV
(value + stat + syst)
Tevatron combination (2014) -
arXiv:1407.2682 174.34 £ 0.37 £ 052 GeV
(value * stat + syst)
World combination 2014 ——
ATLAS, CDF, CMS, DO 173.3440.27 £ 0.71 GeV
arXiv:1403.4427 (value # stat + syst)
Il ‘ Il Il Il Il ‘ Il I I Il ‘ Il Il Il Il ‘ Il Il

m, [GeV]

Hamburg, Nov 1
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