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Technical Information

AnalysisTop-2-3-20 + TTHbbLeptonic-02-03-20-01

® GRL / GOODCALO Trigger for 50ns

® TRIGDEC O HLT_e24 lhmedium_iloose L1EM20VH
B LEP_N == O HLT_e60_lhmedium
B TRIGMATCH O HLT _mu20_iloose L1MU15
m JET CLEAN LOOSEBAD O HLT_mu50
Jet Object Selection Lepton Object Selection
O pT>25GeV O pT>25GeV
O |n|<2.5 O |n|<2.4 && veto LAr-crack region
O JVT>0.64 if [pT<50GeV && |n|<2.4] || O ID, = TightLH with isol.
O AntiKt4TopoEM O IDg p0se = LOOSELH w/o0 isol.
O btagging MV2C20 77%OQOP. O ID,,, = Tight with isol.
O ID, 00se = LOOSE W/O isol.
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Dataset

- mcl5_13TeV & DAOD_TOPQ1 derivation -

mttbar 410000.PowhegpPythiaEvtGen
nonallhad

B sg-top 410011-14.PowhegPythiaEvtGen
Wt-ch + t-ch
Wjets 361100-05.PowhegPythia8EvtGen

enu + munu + taunu

» > also prepare 361300-29,361333-71.Sherpa for MC-modeling
B Zjets 361106-08.PowhegPythia8EvtGen

ee + mumu + tautau

- datal5_13TeV & DAOD_TOPQ1 derivation -
H periodA-C (~85 pb1) 00266904-00272531
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Fake-Lepton Template

Using MTW distribution for each jetbin and bjetbin
fake'leptontemplate = dataloose only ~ IVlcloose only

4"2 22000_—|F|)C|)VV||_|||EG %]Ieltlolb|tlalqlqle|dl Ir¢9I|OInI T 22000_—|P|C)|V|V|H|E|C|; |2J|el|-' |O|b|t|a|g|g|e$j|r|elgllc|)rl1l T
c C n C .
© 200005 - 20000 =
it o [ dataloose = - L] IVICIoose a
18000 -1 dat 1 18000t "1 MC -
= w4 dalaight 3 10000 td MCtight E
O data . - O MC .
loose only = 14000;_ loose only _;
= 120000 =
—; 10000;— —;
—; 8000;— —;
—; 6000;— —;
I 400 o s
. - 2000 _— - =
b S T R I 0: T i = T R I
50 100 150 200 250 300 50 100 150 200 250 300
MTW[GeV] MTW[GeV]

dataIoose only— dataIoose - datatight Mcloose onIy=MCIoose - M(:tight
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Fake-Lepton and Wjets SF

Chi-squire bin-by-bin fitting
SI:Wjetsx wjetstight + SI:fakex faketemplate to
data-MC(but not Wjets),;,, : data(fake+Wjets) using TMinuit

C T | T T T | T T T 1 | T T T 1 | T T T | T T T
16000_ POWHEG 2jet Obtagged region
- w/o trig.

Events

fs=13 TeV JLdt=?8.? pb”’

O fa ketemplate

8_IIII|III|III|III|III|III|III|III|II
o

IZIWjetstight 0 __
O data-MC(but not Wjets)tight 0 50 100 150 200 250

MTW[GeV]
1.404 x Wjetsg, + 0.137 X fakeiempiate
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MTW Distributions for SFs

42 E 43 1200 ]
. 2jetObtagged - “ 4jetObtagged
i E 800" w/o trig. .
Powheg w/o trig. : ° ]
Pyth iad = 400 —
E 200 -
..\I\..\I\.HI\.H\\.\: Owwwl\\\l‘l\\|‘|\||\|\||||\||:
100 150 200 250 300 0 50 100 150 200 250 300
MTW[GeV] MTW[GeV]
% T g 1200j T tTTTTH
g | 2@ 10000 | E
2jetObtagged g 4jetObtagged 1
w/o trig. 1 w/o trig. E
3 600 .
Sherpa ERT ’
|\||\|\|\\|\|\\\\|\\f 0 \“%‘l\ll‘|\||||\||:
0 50 100 150 200 250 300 0 50 100 150 200 250 300
MTW[GeV] MTW[GeV]
O fakeemplate O data-MC(but not Wjets),gp,
O Wjetsygnt SFwjets x Wjetsgne + SFfake x fakempjate
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MTW Distributions for SFs .

LS - e e T B 0
@ 100 33et2btagged 4 4 60 4jet2btagged -
80} . w/o trig. E
- 50
Powheg , :
) 60 | — 40 I ! -
Pythla 300
40 -
20| =
20 B 10 | =
0 W e 0 : ,TL'..-' A
L1 Lo h b P b e L L . [ T B
0 150 200 250 300 0 50 1 00 1 50 200 250 300
MTW[GeV] MTW[GeV]
@ 10T Ty g 80T T T T T S
5 1 & :
@ 100, 3jet2btagged 1 d
Sherpa E
T I .'i}"'}."'."'.'.:\.‘..|.‘..— A ‘ T -
0 50 100 150 200 250 300 0 50 1 00 1 50 200 250 300
MTW[GeV] MTW[GeV]

Due to the low statistics with 2btagged region,
W peak are not and SFs are not reliable... :
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Determined SFs (i s now in going)

PowhegPythia Sherpa
 Jetbin | bjetbin | SFin fake | SFinwj [l Jetbin | bjetbin | SFinfake | SFinWj_
0 0 0.173 0.919 0 0 0.152 1.011
1 0 0.165 0.950 1 0 0.159 1.017
1 1 0.103 1.159 1 1 0.100 1.567
2 0 0.137 1.523 2 0 0.145 1.069
2 1 0.100 1.968 2 1 0.100 1.618
2 2 0.008 3.331 2 2 0.058 1,226
3 0 0.149 2.331 3 0 0.165 1.054
3 1 0.074 3.200 3 1 0.073 1.590
3 2 incl. 1.23x10 4.931 3 2 incl. 0.015 2.271
4 incl. 0 0.175 3.631 4 incl. 0 0.177 1.103
4 incl. 1 0.119 5.150 4 incl. 1 0.139 1.355
4incl. 2 incl. 0.142 18.380 4incl. 2 incl. 0.336 3.735

SF of the Wjets increases at higher jet multiplicity events in POWHEG.
This must be because of POWHEG mis-modeling.

2015/8/11 top fake



Determined SFs with Trigger

Sherpa Sherpa with trigger
w/o trigger fake wjets
Hijets  #btags lepton SE's SF's
mmmm inclusive mujets  0.151661 0.961206
0 0 0.152 1.011 0 Obtag mujets  0.152575 0.96018
1 0 0.159 1.017 1 Obtag mujets  0.168198 0.932575
1 1 0.100 1.567 1 Ibtag mujets  0.105965 1.3507
2 0 0.145 1.069 2 Obtag mujets  0.145721 0.969178
2 1 0.100 1.618 2 Ibtag mujets  0.110329 1.3155
2 2 0.058 1,226 2 2btag mujets  0.098742  2.33265e-07
3 0 0.165 1.054 3 Obtag mujets  0.175302 0.911054
3 1 0.073 1.590 3 lbtag mujets 0.0976796 1.1444
3 2ind.  0.015 2.271 3 2btag  mujets 1.22714e-08 1.69949e-09
4 indl. 0 0.177 1.103 4 Obtag mujets  0.202462 0.895054
4 incl. 1 0.139 1.355 4 Ilbtag mujets  0.147982 0.48877
4incl. 2 incl. 0.336 3.735 4 2btag  mujets 1.84637e-08 7.12659e-10

WjetsDSFHR 1 (CIED UV,
2btaggediBiE ClEEL S FILKfitTEELE oz,
 RETMBXBDEED - MMTORBEDEY > THD
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MC-Data Comparison with SF., . only
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MC-Data Comparison with SF;,, . only
e mu-ch, Wmunu:Sherpa

IeptOn W/ trlg weight = lep*btag*mc

x1 O leadingTlepton_pt Ojetbin_Obtag 35000 leading1lepton_pt Zjetbin_Obtag leading1lepton_pt_d4jetbin_Obtag leading tlepton_pt_4jetbin_2btag
S A R RE S RN R AERRARRRRNRNR RN ARR AR AR RN RRRES L B e e e e R AR REEEE ma:
[ ATLAS Internal ujets 4 oun ] I ATLAS Internal u+jets om 4 2500— ATLAS Internal pjets 4o — 900 ATLAS Internal pjets oms -
500~ _ o - B - v Ditroname ] B o Dtrarane :
C fs=13Tev _[L ot =85 pb’ E‘S‘grﬁopl\lzti:nlwm\/mh\ep ] 30000~ ¥s=13Tev f b -85 po” -gg—loputi:dwm\ftchlep i 800 :— fs=13Tev J. L dt =85 pb” -‘ng—!opl\lzﬂ:elwm\/mmep 7
- —— - iner binninglc93% A B = m—
L W Z+jets eetupsze - L [ Z+jets eelupree — 700 O ] Z+jets eetup/ze -
400 — 0 J' et [l Fake-teptons — 25000? [l Faeleptons -] : [l Fake-eptons : C [l Faketeptons -
B 1 F 1 W 1 6001 + -
ool Obtagged 1 20000F 3 1500 1 coot
r -$ Data Recommendad for EPS ] L 2J et 1 - 4J et 7 - 4J et
- 4 15000~ - L 4 400
L tf nonallhad B = J C
oo || Trenane 3 ™E  Obtagged 7 twoflm Obtagged | % 2btagged
L Sg-top Wtinc/Widl/tchlep | r 7 r b E E
B 1 10000— * = 3 7 800
L Wajets evipvity . - B r ] F
3 . . [ ] 500l- ] 200 -
100~ = .Z+jets ee/ppite — - i C
r - 1 5000 — i 7 r
r . Fake-leptons bl C ] B = 7 100~ -
|- — L | [~ - T =
nLL*“um;‘ Lo lyy iy N nC leiedieelees dies] AL I OO I P s e S "
1'5: 7 g 1'5: -+ | 1'5: | 1'5:
1 U + 1 % - ++ T T4 i '+'_0_ T E et AT
e chalis = ol 5 SIS I o B e S e 1 Py + ¢T 1 g +FrT
0.5F 0.5F 0.5F 0.5¢
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 4
B [GeV] P, [GeV] P, [GeV] B [GeV
Ieadmgﬂepron ela Ujetbln Obtag leadingilepton_eta_2jetbin_0btag leading1lepton_eta_4jetbin_0btag leading1lepton_eta 4/erbm 2blag
o 1 B B e o e L A o o oy L i e e e e L o e e R BEmaman e o
L i E 1 450F L i
50000/~ ATLAS Internal pjets o _] 4500; ATLAS Internal p+jets o E 50; ATLAS Internal p+jets o ] 250~ ATLAS Internal ujets om |
[ 4 [itronatihad ] C 4 [Jtrnonalinad ] r 4 [Jtrnonalinad i B 4 [ttnonalinag ]
: fs=13Tev JL dt=85 pb” [l 5oop WiincWidlitchiep : 4000? fs=13Tev JL dr=85pb’ [l So-top WiincWidlitchlep ] 400 C fs=13Tev JL dr=85pb’ .Sg—mpWﬂnc/\Mdl/tchlep ] : s=13Tev JL dt=85pb” [l 5o-op WiincWidlichlep :
L W +jets evipv /v _ C W sjets ev/pv/ty 7 r W sjets ev/pv/ty . L W +jets ev/pvizy |
400007 L] Zejets eefuu/tt — 3500; L] Z+jets eefun/tt | 350 — iets e/ — 200 - L] Z+jels eefuu/tt —
- Ojet Obtaditjed - - 2jet Obtagdigéd 7 ~ | 4jet Obtaggfedl | - 4jet 2btagjiied -
L - i d 3000 4 g = 300:* E L i
L - o F o e R F * . L J
30000 —] 2500i = -+ - 250 i 150— ]
L - - ] - e b= + E EF . L ]
L RS - i F — - ] F 7 B 1
- L~ ] 2000 rag - 2000 + E - ]
20000~ - — r ] : ¥ ] 100 —
I 1 1500F - 150F = C ]
i 1 - = 100[ = i 1
10000/ 4 1000} ] : 1 S0 ]
5 i3 ; I :
S R S S .
S 15F 1 % 15F ] 15F ] 1.5F ]
o £ 1 = E ] E ] £ ]
% 1E B e S A 1 % 1 g g g 1 1 : [ T o —Q—'— + e B S 1 1k =
=] E - a E - _f_ + _+_ | E |
0.5F = 0.5F = 0.5F = 0.5F =
-3 2 -1 0 1 2 -3 2 -1 0 1 2 2 = 0 1 2 -3 2 = 0 1 2
eta eta eta eta



MC-Data Comparison with SF;,,. only mu-ch munu:Sherpa
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MC-Data Comparison with SF;,,. only
mu-ch, Wmunu:Sherpa
M I w weight = lep*btag*mc
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Di-leptonic Selection

Using Top-Physics Recommendation (default in AnalysisTop)

Trigger for 50ns: same as semilep

HLT _e24 |hmedium_iloose L1EM20VH
HLT _e60_Ihmedium
HLT_mu20_iloose_L1MU15

HLT_mub50

B GRL / GOODCALO
B TRIGDEC -
mLEP_N >=2 O
m TRIGMATCH o
m JET CLEAN LOOSEBAD O
Jet Object Selection
O pT>25GeV O
O |n|<2.5 O
O JVT>0.64 if [pT<50GeV && |n[<2.4] || O
O AntiKt4TopoEM O
O btagging MV2C20 77%OQOP. O
O
O

Lepton Object Selection

leading pT>25GeV

sub-leading pT>15GeV

In|<2.4 && veto LAr-crack region
ID,, = TightLH with isol.

IDg| j00se = LOOSELH W/0 isol.

ID.,, = Tight with isol.

IDy 100se = LOOSE W/0 isol.

O processed with / without MII=80~100GeV only in mumu.
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Summary

H tthbb needs looser sighal-region
=>looser fake estimation are needed.

B Good agreement of MC/data as first

comparison with fake(QCD) estimate.

B Fakes were estimated using the MTW simply.
B Electron channel analysis is how in going.

M |t is better to use Sherpa or multi-leg
generators for Wjets-MC.

B MET has a slope in the Data/MC ratio.
B MET recalculation = “Final Trk” (using PVSoftTrkCore)
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Electron Channel: loose only data

datagose onty= datajgese — dataggne with trig.
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Electron Channel: loose only data

data s ony= datagese — dataygpn: with trig.
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Electron Channel:
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Electron Channel: fitting
_with trig.
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