UTOD B ATLAS B 2015 .

Bknag NTO® B ATLAS B 2015 .

UTIO®P B Upgrade Phase-Il n nouck tsxxenoro 6o3oHa Xurrca
- nepekpbiTve FCal no jet pr un u HOWW->1uv

- nnaHbl LAr no mogepHmnsauyun FCal

- nnaHbl rpynnsl UTO® no mogenuposaHuto FCal n sFCal

NTO® B Run-Il no naydeHuto kaHana H>WW-=2> Uy >A. raspuniok
[Ty6nmkaumm no tematuke rpynnel UTOP B ATLAS

[MpeoBapuTenbHble NnaHbl rpynnsl Ha 2016 T.

U.N. LlykepmaH, UTO®, Mockea, Poccus,
CosewaHue poccutckux epynn ATLAS, HUNAD MI'Y, Mockea, Poccus, 19.01.2016

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016



Bknag NTO® B8 ATLAS B 2015 T.

ATLAS database support and development: 0.4 FTE
Support of ATLAS computers at CERN: 0.17 FTE
Cwm. poknagbl C. MakapbldeBa Ha NPOLUSIOM COBELLLaHUN

Data quality shifts in LAr 0.05 FTE

Cwm. goknag A. NaBpwurntoka

FCal monitoring in Run-Il

Tonbko 8 MepTBLIX KaHanoB N3 3524, HOBbIX HE NOSIBUIIOCH

MC physics studies for LAr Upgrade Phase-2

Cwm. goknaapbl W. LlykepmaHa Ha NpoLUfiOM U HblHELLIHEM COBELLIaHUNAX

SM-like H>WW=>1Wv searches at 13 TeV

Cwm. goknaabl A. aBpuntoka Ha NPOLLMOM U HbIHELLIHEM COBELLaHUAX

N. LlykepmaH, poccunckuim ATJTIAC
19.01.2016 18.01.2016



FCal and H>WW=>Ivlv at HL-LHC: reminder

 Real FCal coverage for jets potentially can be reduced
when HL-LHC will start the operation

Reason: positive ion build-up at high |n| = reduced HV in LAr gap
(assumption: no change of current FCal, no miniFCal in front of current FCal)

* One of questions from LAr Phase-Il upgrade community:

how (VBF) Higgs boson searches will be affected by
possibly reduced coverage for tagging jets and E;™Mss ?

« Astudy was performed to provide some answers

- For jets it is based on the NEW Common Analysis Framework (CAF)
of the H>WW (HSG3) Working Group for 13 TeV data

- For E;™ss a modified private ITEP group code is used

(8 TeV-based jet and E-™ss studies were presented at our previous meeting)

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 3




FCal coverage and H>WW=Ivlv at 13 TeV

3.2 bt of 13 TeV data were analyzed aiming to search for
signal from high mass Higgs boson in H>WW-=Ivlv mode

13 TeV MC15a+b signal/background samples were tested
13 TeV kinematics is closer to HL-LHC conditions than 8 TeV one

Similar cuts to those used in high mass paper applied
Small modifications of cuts; only epn final state

Results for data, signal and backgrounds are shown

- Fractions of events survived additional cut on Inl<x (x=3.2 — 4.5)
- Fractions of events after cut p(jet)>40-70 GeV in Inl>2.5
- The same but p.(jet)>30-60 GeV in Inl<2.5 for p>70 GeV in Inl>2.5

« COM note was submitted, updated late December
A.G and I.T., ATL-COM-PHYS-2015-1431, contains all studies

1/18/2016 I.I. Tsukerman, Phys. Upgrade meeting 4



FCal and reduced jet coverage: detalils

HWW group v8 PXAQODs at 13 TeV (data and MC15a+b)

Signal: ggF, VBF, masses 125 GeV — 1 TeV (NWA: up to 3 TeV)
Backgrounds: WW, ttbar, Wt, Z+jets with di-lepton final state

Run 2 Common Analysis Framework

Standard code and high-mass definitions for run and read modes
Only WW=ep + pe final state

To be replaced by MC15b later

Selections used: similar to Run 1 with some changes

- Very hard cuts on lepton p+, hard cuts on MET, M(ll)...

- at least 2 jets with high-p; , anti b-tagging, different jet vetos etc
- two options (AY(jj)>4.0 / M(jj)>500 GeV and AY(jj)>2.5 / M(jj)>250 GeV)

New cuts on n(jet), p(jet) added after official cutflow

1/18/2016

I.I. Tsukerman, LAr Upgrade simulation



Results for SM-like high mass Higgs boson

Process/

coverage

n|<4.5 1 1 1 1 1 1
n|<4.0 0.84 0.79 0.80 0.88 14/16 0.88
n|<3.7 0.67 0.61 0.59 0.79 13/16 0.80
n|<3.5 0.53 0.51 0.44 0.70 12/16 0.73
n|<3.3 0.43 0.39 0.33 0.56 12/16 0.64
n|<3.2 0.36 0.35 0.27 0.51 12/16 0.58

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016



‘Results for SM-like high mass Higgs boson

Process/ |Htotal |H total H total Total Real Top BGR
coverage | 300 GeV |[600 GeV | 900 GeV | BGR data
Nominal 1

pr(fw)>40 0.92 0.90 0.90 0.83 13/16  0.84
p(fw)>50 0.84 0.80 0.82 0.73 13/16  0.70

p(fw)>60 073 070 071  0.63  10/16 0.61
p(fw)>70 0.64 063 061 059  10/16 057

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016



‘Results for SM-like high mass Higgs boson

Process/ |Htotal |H total H total Total Real Top BGR
coverage | 300 GeV |[600 GeV | 900 GeV | BGR data
Nominal 1

p.(ce)>30 0.59 0.61 0.60 0.51 10/16  0.53
p.(ce)>40 0.48 0.52 0.50 0.35 9/16 0.42

p.(ce)>50 0.36 0.43 0.39 0.23 6/16 0.28
p.(ce)>60 0.30 0.36 0.33 0.13 4/16 0.14

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 8



‘ Jet [n|-spectra at different p; cuts for Z2>uu vs p
pT(Jet)>50 GeV at [In[>2.5 and pT(Jet)>30 GeV at [In|<2.5
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Central region: shapes with and w/o pile-up not very different, due to JVF
Forward region: almost all jets come from pile-up despite 50 GeV cut on p+
Normalization: after selection of events with two good muons

W. LlykepmaH, poccurickmnii ATITAC 9
18.01.2016 19.01.2016 9



Summary

Based on Run2 HWW CAF for data and MC15 samples:

« Smaller FCal n coverage for jets can result to loss of (VBF)

H->WW=>Ivlv signal (and BGR), namely ~20% for |n|<4.0
Acceptance loss is ~65% (~40%) for H (BGR) if FCal is excluded.

* Increasing jet p; threshold in Inl>2.5 gives rise to reduction
of H and BGR rates by =40% for realistic p>70 GeV cut

* Increasing jet p; threshold to 60 GeV In Inl<2.5 (at fixed
p>70 GeV in Inl>2.5) results to reduction of H (BGR)
rates by ~70% (80%) respectively

* No disagreement with real data observed

1/18/2016 I.I. Tsukerman, LAr Upgrade simulation 10



FCal at HL-LHC

» FCal moxeT pabotaTtb 6€3 3ameTHOU Moandunkaumm Bnnotb o LHC
Upgrade Phase-Il (o 2024 r.)

* [loyemy MOXeT BbITb HY>KHa MoaepHM3auus npu L>5 x 1034 cu? ct:

1) HakonfeHne NPoCTpPaHCTBEHHOIO MOHHOTIO 3apsiga B LAr—3asope
2) noTeHumnanbHasa onacHoOCTb 3akunaHus LAr

* Tpw BapuaHTa MoAepHU3aLUK NepeaHero KanopumeTpa

1) 3ameHa cekuun FCal Ha aHanorm4yHble, HO C MEHbLUMM B 2.5 pa3a 3a30poMm
(sFCal, c nonepe4Homn rpaHynsapHocTLIO Kak y FCal nnu B4eTBepo ny4yLuen)

2) pa3smMelLeHne HebonbLlunx Kanopumetpos (miniFCal) npsmo nepen
EM-cekumammn FCal onga ymeHbLUIeHUA NSI0OTHOCTEN NOTOKOB AHEPIUM B HUX

3) CoxpaHeHune FCal B cywiectytowem Buae (Npu XXeCcTkoM KOHTPOSIE)

e Onmxanwmne nnanbl NTOP: mogenuposaHue curHana v poHos ot VBF
H->WW-=Ivlv gnsa sapmaHTtoB 1 1 3.

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 11



FCal/sFCal and related LAr milestones

 Schedule of related LAr milestones

- Review of FCal/sFCal/miniFCal options by June 2016
- IDR of all LAr Phase-Il Projects in Q3 2016 From A. Straessner. LAr
- TDR of all LAr Phase-II Projects in Q3 2017 Week December 2015 with

|.T. modifications

* |ssues related to FCal/sFCal simulations

- January 2016: all MC samples are available

- January-March 2016: analysis status reports

- March-June 2016: preparation of FCal/.sFCal comparisons
- June-July 2016: ATLAS review

« MC samples which include VBF H>WW->|vlv sighal and background

- Three geometries (FCal, sFCal with standard and improved granularity)
- Four pile-up options (no pile-up, 80, 140 and 200 overlapped MB events)
- 125 GeV, 1000 GeV and some other values of SM-like H masses

- Possibly top, WW and Z->tt backgrounds

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 12



[1naHbl NTOD B ATLAS Ha 2016 T. -1

= ATLAS database support and development

and hadron calorimeter studies: 0.4? FTE
= Support of ATLAS computers at CERN: 0.17 FTE
= Calorimeter shifts in ACR: 0.2?7 FTE
= Data quality shifts in LAr 0.2? FTE

Llenb — 4OCTMYb SKCNEPTHOro YPOBHS

= Continuation of FCal monitoring in Run-lI

N. LlykepmaH, poccunckuim ATJTIAC
19.01.2016 18.01.2016 13



[1naHbl NTOD B ATLAS Ha 2016 T. - 2

Participation in LAr Upgrade Phase-2

- physics simulations of VBF H>WW for FCal and sFCal
we plan to use HWW Run-II CAF for the analysis

- preparation to possible hardware activity (discussions started)

H->WW-=Ivlv In run-2

- participation in CONF note preparation (Moriond 2016)

- studies of correlation of variables, 8 vs 13 TeV comparisons
- inclusion of same-flavor final state (ee+ uu)

- Iviv+lvgq paper?

N. LlykepmaH, poccunckuim ATJTIAC
19.01.2016 18.01.2016
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[Tybnukaumm rno tematuke rpynnbl UTIOO

1. ATLAS and CMS Collaborations, Combination of the Higgs boson production and
decay rates and couplings using pp collision data at 7 and 8 TeV by the ATLAS
and CMS experiments, ATLAS-CONF-2015-044, CMS-PAS-HIG-15-002, 15
September 2015.

2. ATLAS Collaboration, Determination of spin and parity of the Higgs boson in the
WW*— evuv decay channel with the ATLAS, EPJC 75 (2015) 231.

3. ATLAS Collaboration, Search for a high-mass Higgs boson decaying to a W
boson pair in pp collisions at 8 TeV with the ATLAS detector, arXiv:1509.04670,
submitted for publication in JHEP.

4. ATLAS Collaboration, Observation and measurements of Higgs boson decay to
WW" with the ATLAS detector, Phys. Rev. D92 (2015) 012006.

5. |. Tsukerman for the ATLAS Collaboration, Beyond the Standard Model Higgs
boson searches using the ATLAS Experiment, Proceedings of ICNFP-2014 Int.
Conference, Kolymbari/Crete, Greece, August 2014, EPJ Web of Conferences
95, 04071 (2015).

6. |. Tsukerman for the ATLAS and CMS Collaborations, Two years with the Higgs
boson Proceedings of ICSSNP2014 Int. Session-Conference, MEPhI/Moscow,
Russia, November 2014, AgepHasa pusmnka n MHXUHUpUHr, 2014, Tom 5, N9-10,
cTp. 708-715.

7. A.A. Gavrilyuk and l.I. Tsukerman, “An impact of ATLAS FCal performance at
very high LHC luminosity to searches for Higgs boson in H>WW-—>£vlv channel”,
ATL-COM-PHYS-2015-1431, December 2015.
A.A. TaBpunok BbICTYNUIT Takke Ha KypyaTOBCKOWM MOSIOAEXHOM LUKOMEe U MOSIO4EXHOW
KoHtbepeHuun, nocesweHHon 70-netmo UTO® ¢ goknagom o noucke H>WW B ATLAS
(HosI6pb 2015), koTOpbIN ByaeT onybnukoBaH B AD 1 VHXUHUPUHT.

N. LlykepmaH, poccunckuim ATJTIAC
19.01.2016 18.01.2016



Backup slides

N. LlykepmaH, poccunckuim ATJTIAC
19.01.2016

18.01.2016
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‘ [loBepeHue FCal B 2015 .

A RAMP/RAMP (per mil)

il I I [ [ [ [ 8 AN LR
- LAr FCal Medium Gain - Overflow=0
0.3 — 28 FEBs — sk Underflow=0
E E 5 RMS=0.055 per mil
0.2 = oaf
0.1 o e TH
Ox! o by g2 & : i
o TR 1i: 1§ L : =
N "*’%’,i 1 0 g1 . s
E % 0y B Rl 3 W
0.1 G i Rl h ¥ 1
- 1 L & i Lo
0.2F | Co P
0.3F =
0.41- - -
- ATLAS Preliminary -
I | | | | | | | 0 PRI B
03.03 17.03 31.03 14.04 28.04 12.05 26.05 0 20
Nb FEBs

Date in 2015

CtabunbHocTb KoadhdmumeHToB ycuneHust FEBoB nepeaHero
KanopumeTpa co BpeMeHeM B nepsoun rnonosmHe 2015 .

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016
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LAr DQ B ATLAS B 2015 .

Lost luminosity - GRL (%)
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W. LlykepmaH, poccurickmnii ATITAC
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Results for SM-like high mass Higgs boson

Process/
coverage

n|<4.5 1 1 1 1 1 1
<4.0 0.87 0.84 0.83 0.94 7377 0.95

<3.7 0.74 0.71 0.65 0.90 /177  0.92
<3.5 0.63 0.63 0.52 0.85 69/77  0.87

<3.3 0.55 0.53 0.42 0.78 68/77  0.83
<3.2 0.47 0.49 0.37 0.74 67/77  0.79

S 3 3 3 3

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 19



‘Results for SM-like high mass Higgs boson

Process/ |Htotal |H total H total Total Real Top BGR
coverage | 300 GeV |[600 GeV | 900 GeV | BGR data

Nominal 1
p:(fw)>40 0.91
p(fw)>50 0.84

p(fw)>60 0.75
p(fw)>70 0.68

0.91
0.84

0.75
0.69

0.91
0.84

0.73
0.65

0.88
0.83

0.75
0.72

70177
69/77

63/77
62/77

0.90
0.84

0.76
0.73

18.01.2016

W. LlykepmaH, poccurickmnii ATITAC

19.01.2016
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‘Results for SM-like high mass Higgs boson

Process/ |Htotal |H total H total Total Real Top BGR
coverage | 300 GeV |[600 GeV | 900 GeV | BGR data
Nominal 1

p.(ce)>30 0.64 0.65 0.62 0.61 59/77  0.65
p.(ce)>40 0.50 0.53 0.50 0.41 47/77  0.46

p.(ce)>50 0.37 0.42 0.39 0.28 36/77 0.31
p.(ce)>60 0.29 0.34 0.33 0.18 29/77  0.20

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 21



‘Results for SM-like high mass Higgs boson

Process/ ggF H VBF H WW Real Top BGR
coverage 125 GeV | 125 GeV | 125 GeV | BGR data
Nominal 1

p.(fw)>40 0.87 0.72 0.90 0.79 20/27  0.81
p(fw)>50 0.80 0.64 0.83 0.76 18/27  0.69

p(w)>60 0.70 051  0.74  0.62  14/27 058
p(W)>70 064 050  0.66 055  13/27 054

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 22



‘Results for SM-like high mass Higgs boson

Process/ H ggF H VBF WW Real Top BGR
coverage 125 GeV | 125 GeV | 125 GeV | BGR data
Nominal 1

pr(ce)>30 0.62 047 065 050  12/27 051
pr(ce)>40 051 032 055  0.35  11/27 0.40

p.(ce)>50 0.41 0.22 0.44 0.29 7127 0.30
p.(ce)>60 0.32 0.21 0.33 0.26 5/27 0.19

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 23



Results for SM Higgs boson

Process/
coverage

n|<4.5 1 1 1 1 1 1
<4.0 0.87 0.95 0.84 0.90 102/107 0.95

<3.7 0.76 0.87 0.71 0.82 97/107 0.91
<3.5 0.63 0.68 0.61 0.74 90/107 0.86

<3.3 0.53 0.57 0.52 0.67 g8g/107 0.79
<3.2 0.49 0.54 0.47 0.61 84/107  0.75

S 3 3 3 3

W. LlykepmaH, poccurickmnii ATITAC
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‘Results for SM-like high mass Higgs boson

Process/ H ggF H VBF WW Real Top BGR
coverage 125 GeV | 125 GeV | 125 GeV | BGR data
Nominal 1

p.(fw)>40 0.87 0.77 0.91 0.82 93/107 0.88
p(fw)>50 0.81 0.71 0.85 0.78 87/107 0.82

p(fw)>60 0.72 061 076  0.70  74/107 0.73
p(fw)>70 0.67 061  0.69  0.66  71/107 0.69

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 25



‘Results for SM-like high mass Higgs boson

Process/ H ggF H VBF WW Real Top BGR
coverage 125 GeV | 125 GeV | 125 GeV | BGR data
Nominal 1

p.(ce)>30 0.63 0.54 0.67 0.54 65/107 0.61
p.(ce)>40 0.47 0.33 0.52 0.31 54/107 0.44

p.(ce)>50 0.34 0.20 0.39 0.20 38/107 0.32
p.(ce)>60 0.26 0.17 0.29 0.15 28/107 0.20

W. LlykepmaH, poccurickmnii ATITAC
18.01.2016 19.01.2016 26



‘ Jet p-spectra for Z>pup vs p
pT(Jet)>50 GeV at n|>2.5 and pT(Jet)>30 GeV at |n|<2.5
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Increase of p; at high p due to forward jets from pile-up

Normalization:

after selection of events with two good muons

18.01.2016

W. LlykepmaH, poccurickmnii ATITAC

19.01.2016
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Results for SM Higgs boson

Process/

coverage

n|<4.5 1 1 1 1 1 1
n|<4.0 0.81 0.92 0.79 0.78 24127 0.87
n|<3.7 0.67 0.89 0.64 0.63 21/27 0.75
n|<3.5 0.52 0.55 0.51 0.50 17/27 0.64
n|<3.3 0.39 0.32 0.40 0.41 17/27 0.57
n|<3.2 0.33 0.30 0.34 0.32 17/27 0.51

W. LlykepmaH, poccurickmnii ATITAC
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