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Coaep>xaHue goksaja

e CTaTycC m naaHbl konnangepa (BAK)

e OcHOBHble ntoru nepsoro ceaHca (Runl)
e 3aza4un BTOpOro ceaHca (Run 2)

e [1naHbl Ha 2015 roj

e Yyactne MI'y
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LHC: Getting ready for Run 2!
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Ecrubbing for 25 ns
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@) The main 2013-14 LHC consolidations

1695 Openings and Complete Consolidation of the Installation of 5000 300 000 electrical 10170 orbital welding
final reclosures of reconstruction of 3000 10170 13kA splices, consolidated electrical resistance of stainless steel lines
the interconnections of these splices installing 27 000 shunts insulation systems measurements

W ~

=. /.'\\

Ty 3

18 000 electrical 10170 leak tightness tests 3 quadrupole magnets 15 dipole magnets to be Installation of 612 Consolidation of the

Quality Assurance tests to be replaced replaced pressure relief devices 13 kA circuits in the 16
to bring the total to main electrical feed-
1344 boxes
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LHC schedule 2015 version 1.1

Initial Commissioning

Scrubbing (for 50 and 25 ns)

Early LHCf/VdMA1

Proton physics 50 ns

Proton physics 25 ns — phase 1

Change in beta*

Proton physics phase 2 (including ramp-up)

Special physics runs (TOTEM/VdM2)
Intermediate energy run - to be scheduled

MD

Technical stops
Technical stop recovery
lon setup/lon run

Total

56
23

9+19

30 -14
5

48 +4

-

15 -4
15
6
4 + 24
266 (38 weeks)



LHC goal for 2015 and for Run 2 and 3

Integrated luminosity goal:
2015 : 10 fb-?

Run2: ~100-120 fb-1

(better estimation by end of 201595)

300 fb! before LS3

2015 2016 2017 2018 2019 2020 21
A7 2 W N ! g ! 2T ) o ___—Ir 1 71 e
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o LHC Machine S5t
CERN Frédérick Bord

L1“:;,:."1 4™ March 2015
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ATLS week:
Ready for Data?

Dave Charlton
16 February 2015




Schedule to be ready for data analysis

Beams in LHC

Low-p collisions pp restart

] (same E,.....7)
Intensity
Ramp B* =80cm B* = 40cm lon run

JU B Ed EEE B o
“Mar | dor | bay | dum | iy | Aum | Sep | Oct | Hov | Dec | dm | Feb | har

i i i 1
F ' H |
(SR S, I

Scheduled CP recs update 2015 CP recommendations

If needed: AOD2AOD data & R21 - full data & MC
MC reprocess. (for summer 2016 results)

(resim. if beamspot/geom update)

Update ID+MS alignment, verify CP pre-recs 2016 processing with Dec 2015 SW
Fast 50 ns data reprocessing and conditions (assuming same E,,.)

Tune pileup, vdM scan
Update ID alignment, fast data reprocessing

CP pre-recommendations
R20.1 validated: launch MC15a digi+reco (2 x for 25 ns & 50 ns conditions) -

D Charlton - ATLAS Week Introduction 16 February 2015 919
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Low-p collisions

50 ns intensity ramp + pp collisions (21 days, <1 )

25 ns pp collisions (~88 days, ~12 fb™?)

lons (~24 days)

EPS, LP, LHCP 2016

2015 '
e pr o -

Papers with some early SM measurements

pp restart (same E__.7)

2015 Physics Planning

Andreas Hoecker & Marumi Kado, 17 Nov 2014

Moriond LHCP ? ICHEP

sep Loc v 0w L B B e

Publish SM,
Higgs and CP
results

Publish null searches

CONF notes with SM measurements and
Higgs results for spring conferences
CONF notes/papers for CP results

CONF notes with partial luminosity for early search results

Paper in case of discovery

Consider paper if significantly improved null result, on analysts’ initiative !

11



Cross-section ratio:

Minimum bias
W(ln)

Z(l)

7

t (s-channel)
t (t-channel)
WH

H (ggF)

H (VBF)

tt

ttZ

ttH

A(0.5 TeV, ggF+bbA)

stop pair (0.7 TeV)

gluino pair (1.5 TeV)

Z' SSM (3 TeV)
Q* (4 Tev)
QBH (5 TeV)
QBH (6 TeV)

13 TeV/ 8 TeV

Substantial discovery potential for
high-mass objects already with 1 fb'
m(system) > ~2 TeV

J2.2
125 Major increase in reach across ~all
a3 searches with 10 fb™
2.4
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It's not just searches with the first fb™

Standard Model Total Production Cross Section Measurements =-o- 2y 2014

o
2 ATLAS Preliminary Run1 +5=7,8TaV
b
i LHC pp s =7 TeV LHC pp s =8 TeV 1
10° ¥ = Bm  Theory Theory E
: 35 0D - Data - Data .
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talg! Tefal lolal fia’ loml foda! kolal foda! i fenta! loral feda! Ieral fadal
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Total Inelastic Cross Section

° K L] L] LB ' Ll L] L] L] L] L] L] ' J
4 : AOIAsD ta l ]
: . . = T . - sk a ¥
e Difficult quantity to predict £ 00m o DmiOvTTevsose 10", "1 § T o EaHAsAMeT a2
o Very useful to measure I PHOJET (Enge! ot alJ: & » 6 % 10° 20 ;ﬁ " — PYTHIA 6 DW
e Need 10pb-1@ mu=0.01 80 e ok 0 5 > & -
e Follow 7 TeV strategy : T Schulerand Sitstiand. -] :
o Uses MBTS 60_— [ Achilli et al. {arkiv:1102.1243) _— g
. B . ppe Data - u —
e Also special Runs for ALFA - o ppDam e ]
' i = ]
o Totgl and Elastic cross 40~ ‘%3 o0 as o —
section . #.«.0-09 i
] Longer t|mesca|e With 20— Theareiical predictions and data are shawn for £ = m@'s unless spedified othermise  —]
. ~ ATLAS dala extrapolaled using Pythia implementation of Donnachie-Landsholl model
more runs in the future " with ¢ -0.085 for i 1
. Tar e.t Pa ers as SDOn as 0 i Ll i sl i METEEEET| sl
g'bl per(s) 1 10 10? 10° 10t
possible \'s [GeV]

Camble nepBble

Min Bias, UE, MPI, DIS M3MepeHus

Min Bias HacTpownka Ha

onucbiBaet UE, nx Hy>Ho
n3mepuThb!




Olg measurements

» Multiple analyses extracting o, using different &

—
[l

s ATLAS R,,

W)

AR
o DE incl. jets

4 ALEPH evi. shapes
- JADE evt, :,;h.';.pc:
a4 FEUS incl. jets

H1 incl. jets

techniques 02 %

STDM-2012-1 0.15

* Azimuthal decorrelations in 8 TeV dijet events, | o1 - aras internas

[ — (M) =01185

as function of rapidity. o e - ot vog e 5
0.05 wl L sl L L il L
« Measure o (Q) up to Q=1.675 TeV " 1o° o
s(Q) up to Q=1.675 Te Q' (Gev)
PRD 91, 032004
Polarization consistent with zero - in
agreement with extrapolation from previous
experiments _
2 * 90 SM papers from Run 1 so far!
0.1 E
Ot Lo I8 TV data allowing us to go more differential, and see evidence
ot _'}T'ﬂﬂ'ﬁ* 1 |for rare processes never seen before (Vector boson scattering, tri-
: '-!-[t'. {1 [boson production)
02k -
C m ATLAS 15-7TeV fl‘;+i _ B} .
03f | HERAB 15-42GeV 14 |There's still more to come (most 8 TeV analyses not published
- ¢ NA4B  13=29CeV | ] yet)
D4 * M2 18 =27 GeV =

10 II 1“[")3 10° 10" - 1 13



dusnka Ton-KkBapka

Do we understand high-energy top production?

Any surprise ?

i i ) i —
Inclusive top pair production cross section versus pp centre-of-mass energy

2015 Physics Planning

Andreas Hoecker & Marumi Kado, 17 Nov 2014

_|_I|IIII|IIII|
[~ ¥ Tevatron combination” L= 8.8 &
| = ATLAS dilspton L= 4.6 fo'

| O CMS dilspton L=2.3 '

® ATLAS lspton+jets” L= 0.7 ity

|~ O CMS lsptonsjetz L=23 15"

® ATLAS dilspton L= 203 &
=" CMS dilspton L=53 5"

- ® ATLAS lspton+jets’ L= 5.8t
| © CMS lepton+jeta* L= 2.8 f5

10°

Inclusive tt cross section [pb]

ATLAS+CMS Preliminary
TOPLHCWG

July 2014

. L prsiminary 250L ] Also early fiducial
B I cross-section
I measurements
10 200 -
E— yNLOsNNLL (pp) 150F . o
NMLO+MMLL () 7 2]
Czakon, Fiedler, Mitov, PRL 110 (2013) 252004 1
| | rr\n? =|I?2.5 GeV, PDFEuF un rtainliesanc:fardingto PDF4LHC
1775 3 4 5 6 7 8 9
Vs [TeV]
Cross section ratios 13 TeV/8 TeV: tt=3.3, t ., =25




NcchepoBaHusa 6030Ha Xurrca

* Pe3yabTaTbl NepPBOro CeaHca
* 334244 BTOPOro ceaHca B 2015T.



Overview

18- 7 TeW Lt - 4547 1"

i5=8TaV [Lat = 20,3 "

Signal strength (p)

okt 19 4 WHE

Great Achievements during Run | o
~ Discoveries in standalone bosonic channels H>vy, ZZ § 13;1‘“‘5
(4l), WW (lvlv), and challenging fermionic = o2k
measurements and evidence VH—>bb, H—>1t : Decay =T
~ More production results (ggF, VH, VBF, ttH) W::
~ First properties measurements (mass, coupling, spin) ﬂ::
- See new coupling combination results today L T e W
~ Many BSM analyses carried out R T ébo_‘?m??u'daﬁuﬁ'ag;?gé;“
| m,, [GeV]
e e e Status of Papers
R P | ~ 47 Papers out on Run | data. Of which:
'f.:m':;: il N iﬂ <~ 41 published, 1 accepted, 4 submitted
AR b | <~ 18 PLB, 9 JHEP, 8 PRL, 6PRD, 4 EPJC, 1 Science
P N <~ 17 / 21 papers on full 7 / 8 TeV dataset
] T ~ On-going: 32 planned papers of which 27 have Editorial
WZHobB [0 Board, and 17 new papers for Moriond (as of today)
n=08g3[5% | Pt |
Hopoe 23 I e — Today focus on papers still to come and a few of
n=149308 = | the main new results for Moriond
05 1 15 2

ATLAS Week 19/02/2015 - Marine Kuna 2



Differential Cross Section Combination

» Combination of H=yy and H—>ZZ channels :
33.0 £5.3(stat) = 1.5(sys) pb =2 p-value for

LHC-XS: ~5%

~ Spectra of p;

HJI | “H | ; N Tjet,lead

Jetss p

For Moriond |

(H=>WW still in progress)

XS in inclusive and exclusive jet bins:
- data higher in all bins

Overall, normalized shapes agree well with
data

Trend: Higgs spectrum more boosted in data

- worst agreement in inclusive
and exclusive 1-jet bins

I HRAEE + XH

H MHLOPS + XH 4
# MGS_aMCENLD + XH

M SHERFA2.1.1+ XH

wos MM = VAF & VM 4 HH + bhM

ATLAS pp—-H el
107'F 4 eata, 1ot une. - syst. unc.

is=B8TeV, [Lat=20am"

""ll.-

1rqdamp¢ [1/GeV]

=k
|
R
_*_'

9

Ratio to HRes
;

_1+
o

0020

100 120 140 160 180 200
P [GeV]

40 60 80

—
NHLOPS + XH
MGS_aMCENLO + XH
SHERPAZ1.1+ XM
STWZ + XH

BLPTW + XH

X¥H = VBF + WH + HH 4 bbH T

— A
5, 10°} ATLAS pp—H Internal
() i - data, fot. unc, syst. unc.
[ {s=8TeV, [Lat=203m"
anti-k, A =0.4, p' > 30 GeV

FEEEEN ]

—--i-.-‘—-i -.-*—-‘-':‘_-m--q-.-*—-i

0—23 =2 =3 -0 =1

.
=2

glrints

Ratio to NNLOPS
ey
— i
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ttH analyses

5 —+— Dala

Higgs in associated production with a pair of top quarks

Events / 5 GeV

allows direct measurement of the top Higgs Yukawa S ol . Aot Y

coupling, F e B TeV leptonic category

Updates in the ttH—>vy and ttH—>bb analyses | bestfitn =142 (stat) 35 (syst):
< ttH : 2 categories: leptonic and hadronic. 3 ttH->yy _
<~ ttH—>bb: Neural Network. Improvements w.r.t last ‘:‘_“_ = o = ——

EE .
ATLAS
{5 =8TeV [Ldt =203 /"

Al g 11 gt |l

year include Matrix Element technique for |+j, 0 ”ﬂ-i s

| i | . |
130 140 150 160

improvement in the tt+bb (main background) and e et
new b-tag calibration , out for Moriond 5 10 ATLASIntenal ~ Data 2012
<~ ttH—>multileptons new for ATLAS, out for Moriond % g -::: :::j;a_ﬂ
<~ + Combined ttH result for Moriond o LT
ATLAS Internal fiH (H—sbb) 15-8 TeV, fL d1=20.3 fb” ttH—=>bb
B :E;L tt{"tl%hb 7 0 - {iH (H->bb)
ot) (stat) 58 TeV
Dilepton — . 28120 (14) _ 1027ILm=2ﬂ.5m‘
~ Comb. Single lepton and Dilepton
Lepton+jets —  peietimd 1.2+13 (0.8) 10 o
E‘ ijgz__ :II’EH (,=1.5) + Bkgd, _
Combingtion . +ee—ss si11 (07) - ° Nt a e 4
m 0.8 =
e 1 n b et — b 5 E 4
N S Y Es 3 EE 2 95 E 05

best fit p=o/o_, for m, =125 GeVaTLAS Week 19/02/2015 - Marine Kuna

log, (S/E)



ttH—-> multileptons (1)

» Production:

<~ Signal strength measure on ttH
<~ tH (tHjb, tHW) is ~5% of higgs signal.
Independent parameter in couplings

analysis. Set at SM value (k;=1)
background.

» Decays: Sensitivity to H2WW, ZZ and 1t

Category WW 771 ZZ  other
260734 80% 153% 3% 2%

3¢ T4% 15% 7% 4%
2T 35% 62% 2% 1%
4€ 69% 14% 14% 4%

ttH=2>WW -2 2leptons

same sign + X !"_-" u%'?,‘éi/_“
9 mﬁﬁm)\ﬂ/n
i

» 5 Channels:

<~ orthogonal in light leptons and

hadronic tau multiplicity

5
- had
T 2| 1i+21he
=
s 3¢ a4
2 1 9 {4had
o
= 2 2 categories:
=
<0 b categories: igﬁﬂ:ﬁ:g &
(==4, 25 jets) x
(ee, ey, uu)
'—
1 2 3 4
IN'Ilight leptons (ﬂ
[
é“’
]
] e 7
ttH—=>1t 22 leptons }
L same sign --1
+1hadronic tau + X [ .
o
_ m\/n
W -"“‘{,;I. ATLAS Week 19/02/2015 - Marine Kuna “‘_"lrL { | 9




ttH—> multileptons (3)

~ Limits @95% CL on u,.,,=0/0,,:
<~ Observed (exp) is 4.7 (2.4)

A
- =

-~ Sensitivity comparable to that o
ttH—>bb 3.4 (2.2)

» Combined p-value of excess with
respect to SM hypothesis (u=1) is
~lo

~ Combined measured u:

<~ Excesses for leptonic only
channels

<~ Deficits for channels with
hadronic taus

< @8 TeV
v tH=2bb: p=15%1.1
v ttH2>multilepp=2.2+1.4
v ttH2>yypu=15+2.2

Paper to be circulated soon

ATLAS Internal

— ot
— giat,
2007 f o]
3 —
28T TaF e ]
471 e
16273, |
Combined| [t

tat [siad)

2.9 F5 i

2,2 [#2,00
28 0y IE-1.?'i'

0.7 2 i

I T T T N T T T T
-1t

best fit u(ttH) = 7/ogy,

n=1.56%0.78

Overall ttH combination @ 8TeV:

— ttH combination included in
coupling combination results

ATLAS Week 19/02/2015 - Marine Kuna

For Moriond |

JF =8 TeV, /:: dt=2031"  pms

5.3%2
2.7

[ Rl ]
ks paha

@ 487

o | (TT)-1 A+6-3
(TT) 1.4_5_5

11



Higgs Coupling combination (1) For Moriond |

Previously: 5-channel combination WW,ZZ,yy,bb,tt [Moriond 2014]
New 9-channel combination in preparation [target: Moriond2015]
<~ Uses updated results for WW,ZZ yy,bb,tt (final run-1 numbers)
<~ Adds pp, Zy, ttH(bb,nlep) and VH{WW)
Global signal strength ¢ = 11870 {0 (stat.) "0 (syst.) = 11870 10 (stat.) {0 (expt.) 0% (theo.),
Signal strength per production process (assuming SM Higgs boson)

Production Signal strength Cross section (ph)
process 7 TeV 8 TeV combined T TeV 8 TeV
geF 1.42+048 1.24+021 1.23+020 214 7.2 238 +4.0
VBF 061059 153036 1221031 - 241 £0.57
VH - 0,93 039 080036 - 1.03 +0.43
itH - 1.56 £0.78 1.76 £ 0.80 - 0.20=0.10

Mugr= 1.23°0 30

—
+0.31 e
mu VBF = 1 .22_|:| L1
[— T —

MUy = 0.86°038

+0U80 - 0=
Mgy = 1.76 5 50

0.5 0 05 1 1.5 2 25
FParameter Value 12




Conclusions

~ Very successful Run 1|
E . . I r.rl e 2 34 e e
<~ Discovery and first property e
.v-'l 81, 1.20] -.1.'..'- 1]
<~ New results for Moriond: ki =1 26*3 32 1=
v In this talk: tH—=>bb/ K5 €[0.39,0.911U [-091, ~0.39] — e
) . iy g [0.40,0.98] Li [-0.98, —0_40]
multileptons, A>Zh, spin/CP Ky 1 nz*ﬂﬂ_ 4
WW, differential cross section, e 10241
couplings & mass combination Hw=0- 93'“12 3
¥v" Many more not tackled in this
presentation: high mass comb, BR,, < 0.46 -
H+ 9’[1", H+ 9WZ, H—>aa K;—UEld*g?E .
TTUW), ... "=
{ & !' ]}' . Ky = ﬂg‘ﬂ'g:i -
~ For the moment Higgs boson very i
n . = * [ B —
compatible with Standard Model. Kap =149 v
<~ A few finishing analyses on Run 1, ST 1lPalr:;r%1:atelr ;F%ILE
but searches about to begin on
Run 2 Combined fit of 6 t,b,W.,Z 1, T Higgs couplings
+ effective loops kg,. kP, kz},mnd invisible-

undetected BRui with k\V'<1) for BSM

Time to pass the baton to run 2 |

ATLAS Week 19/02/2015 - Marine Kuna 16



ATLAS-CMS Mass Combination

For Moriond |

» Compatibility of measurements tested in several ways: 7% - 10% [depending if free
US, WScps=USarias]

~ Overall Compatibility with SM {mH{_”] = My, US = 1) : 85%

<~ Examples: my.) - My 7 =-0.1£ 0.5 GeV; my pqas- My s = 0.4 0.5 GeV

CMS Non-Linearity s
I T I T I TT I LILILI I TETT I TTT _I c“s mﬂn Hmnt“m "; ..‘I.‘:}/-/"}'/ / |
3 - E CMS Material s
ATLAS H — vy E Total 3 CMS specific: e-scale& resol /»’f f{__..;.-' |
L . A A
- — Stat - ATLAS Material xjj/’f, 7
F E CMS Lateral Shower Shape A |
CMSH —yy [ P — Syst = CMS Z->ee Calibration P i;?f.f
: ysl. 3 ATLAS Photon Energy Resolution A |
- 3 ATLAS Non-Linearity 7 i
4 ATLAS Lateral Shower Sha LA,
ATLAS H 541 [ +—m— E ral Shower >howe W
3 £ sy 7/ |
- = I -ssartrre - i
CMS H — 4l 1 : ——— 57 |
SRR E e 5% |
. LHC-HCG internal = - /
All combined - - e 4 |
SETTISRERENTTL | | FAEPETI TR FET T IR AT M,w::: ¥
123.5 124 124.5 125 125.5 126 126.5 127 127.5 128 A —— f !
My [GB‘U] Lm_mmhlnad_pm&nadﬁﬂ_lmg‘_,:M.h
m =125.09+0.21(stat)+0.11(syst) GeV Intemal | | =
01 005 0 0.05 0.1

ATLAS Week 19/02/2015 - Marine Kuna
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[IpeackaszaHua ana 6o03oHa Xurrca CM

HGamma combined signal strength

77
C ATLAS

=451 {5=7TaV
_|'|.dt=20.3 th', {s=8TeV

Sﬂ"'I"'I"'I"'I"'I"'I"'I"'I"' T

Afu)

_ﬂ.dl =101", Ys=13 TeV

25

-2Aln{L)
&
|

20f- 201
- H = yy.m,=125.4GeV C Asimov dala ]
15 e S expected Exp 4.60 - 15— Al et EKD 4.90 7
C ] - — All syst.
10__ — Observed ODS 5-20; 10'_
C T E — Mo theory
Si—_ - 5:_ Mo syst.

fro

" i P T [ |
1.4 1

T T I I B . . S i, wuralFrN I i
& 1.8 GD 02 04 06 08 1 12 14 16 18 2
L

T S WA W e SV
DD 02 04 08 08 1 1.

T o

* 2015 expected p:
1.00+0.22-0.21(stat)+0.09-0.06(syst)+0.10-0.07 (theory)

*  Runl, 25 fb! expected:
p=1.00+0.23-0.23(stat)+0.09-0.06(syst)+0.11-0.06(theory)

Stat uncertainty ~2.5 times Xsec (pb) ggF VBF WH ZH ttH bbH

{f:{"ﬁﬁl' thﬂ;;)-‘i}"ﬁt- et 8TeV | 19.27 1.578 0.7046 0.4153 0.1293 0.2106

Nith 100 tb-1 @ 13 TeV,

stat. uncert. reduced by 13TeV | 43.92 3.748 1.380 0.8696 0.5085 0.5116
sqrt(100/10) = 3.3 Ratio 228 238 | 196 209 393 243

JAg GIIIDerg (CLR ' oson Higgs precision measurements 2014-11-19 6

More on H — bosons prospects from Dag:

https://indico.cern.ch/event/301300/session/10/contribution/62/material/slides/0.pdf
Daniel Biischer (Universitidt Freiburg) Higgs group run 2 preparations February 17, 2015 9/23



HBSM early searches (2-5 fb-1)

® Heavy Neutral Higgs (decaying to fermions) ﬁrly _
- HIA>1T >y, bb, tt ... e -
® Charged Higgs
- H*>71Vv+jets
- H*>tb (+boosted) ( >cs, cb, Wh, Wy, pv ..)
® Heavy Neutral Higgs (decaying to bosons)
= H>=VV(Z/W)>-4l, liqq (IIbb,vvbb), v, Ivlv, lvag H>yy
= X>hh>yybb, 4b; bbtr, WWyy... X>-hZ>llt1...

B Details :Higgs BSM related searches in RUN-II
( https://indico.cern.ch/event/350320/ )

= For more 1st vear analyses see German’s talk!
ATLAS Physics workshop Nov 2014 Higgs potential early discoveries  Erez Etzion,Tel Aviv U. 11

Daniel Biischer (Universitit Freiburg) Higgs group run 2 preparations February 17, 2015 20 /23




... and more HBSM

HiA=>(b)rr (LL.LH.HH)
H/A=-(b)pp
H/A->{b)bb

H/i A=t

H-yy
H>ZZ>4)|
H>ZZ+ Il
H»ZZ+llgq
H>ZZ»vqq
H+=WWa-lvhe

H->=-WW-hqq

(H>)hh-»ypybb
(H-+)hh->4b
(H+)hh==-bbr
(H=)hh>=V\ypadjyy,

(H>)hh->WWyp>hagyy

A>Zh>lirr (LL,LH,HH)
AZh(Ilvv)bb

Daniel Biischer (Universitat Freiburg)

H+=tb (resolved)
H+>tb s-chan (had, L+j)
H+-+rvHep(s)

He->pw

H++cs
H+-+ch
- AW

H+--tb (boosted)
H+>=WZ-tb (lvqq, qqll)
H++

Higgs group run 2 preparations

mono H {-=3+MET)
mono H (+>-bb+MET)
mono H (->-4+MET)
H--yydark

ZH>(I)INV

VEF H-+INV
VH-(jj)INV

ttH->INV (various

ggF H>INV (monojet).

H-ZdarkZ(dark)>4l
h-=2a-»=pppp

h»Za-»lpp

arpy
h+2a--4y(multiphoton)
h=2a-+bbpp
h-+=2a-+=hbbrr
(bb)a->(bb)rr>(bb)ey
h>2a»4r

H+>aW

February 17, 2015 21 / 23



Jets and Dark Matter searches

: ¢ | Newly public

4

o Mono-jet search: submitted to EPJC [1502.01518]

- ADD Graviton, Gravitino, DM, H—inv
- ISR-jet, sensitive for low-mass DM

- EFT4+Simplified DM models

e | Newly published/accepted

o Mono-photon search: [PRD91(2015)012008]

[Tonckm HoBOW GU3NKU

D—EE

1 -

T — T L e
o FATLAS wra o EEmLems

‘E' 10 LE:;: T FFI?TEV, 203 :IMSN.‘EGE% L

o = DOU Y muq, = C1: y'yg ] .

E- 1077 s DTG B 4 05 %G, 6" D%g:m

- a4 — - truncated, coupling = 1 — L Z%E%g:i%lt

@ 10 _:_——__lf'uncal.ed.maxmuphng —CRE'MS“ETEVDﬁ

o el CMS 8TeV D11

- ISR-~ or pair-produced DM interacts with ~ WIMP mass m, [GeV]

m mlbhamemal ECT ccala lariine kot fovele ne
metry. Specifically within the concrete framework of

supergravity grand unification one finds that the Higgs
boson mass 1s predicted to lie below ~ 130 GeV. The fact
that the observed Hlggs boson mass respects this bound
15 a significant support for SUGRA GUT. Further, the
Higgs boson mass of ~ 126 GeV requires the average
SUSY scale to be high, 1.e., in the TeV region. This high
scale explains why we have seen no significant dewviation
from the Standard Model prediction in FCNC processes
such as b — sv and B, — p7pu~ . Further, the same high
SUSY scale explains the non-observation of sparticles in
Ve = TTeV and /s = 8 TeV data at RUN 1 of the LHC.

conditions. Here it is possible to have light electroweak
gauginos and light sleptons while the squarks are heavy.
In this case one can explain the Brookhaven g, — 2 result
as well as achieve a Higgs boson mass consistent with
experiment. The discovery of the Higgs boson mass 1s
important not only because one has found the last miss-
ing piece of the Standard Model but also because 1t 1s
likely the first piece of a new class of models such as
supersymmetric models which require the existence of a
whole new set of particles. It 1s hoped that LHC RUN II
will reveal some of these.

P.Nath, arXiv: 1501.01679 30



SUSY searches EXOTICS searches Excesses

Conclusion v
NTorn noncka HoBou dpursnkmn B PaH 1

¢ The Run-1 physics program for SUSY and EXOTICS is mostly completed. Still some
new results to come for both groups, including the SUSY summary papers.

o MNevertheless, excesses of data have been seen in a few channels
— to be further investigated in Run-2

e The priority is now clearly to focus on the already very active Run-2 preparation

e For more information about last published results:

o Exotics: https://owiki.cern.ch /twiki /bin /view /AtlasPublic /ExoticsPublicResults
o Susy: https://twiki.cern.ch /twiki/bin /view /AtlasPublic/SupersymmetryPublicResults

Philippe Calfayan, LMU Munich ATLAS Week, February 2015 13.‘|"1,|"IT



BkntouyeHHocTe MITY B paboTol

AxkTmneHoe yyactue J1.K.MagunnHa B nogrotoske

nybamkaynm konnabopauymm kak yneHa PubCom
ATLAS

[lpoBeseHne Noa ero pykoBOACTBOM HECKOIbKMX
aHan30B B rpynne B-pusnku

[MpeactaBnenme nm pesyastatoB ATLAS . CMS no
nccnesoBaHNAM GU3MKU TAXEbIX KBAapKoB B MOpUMOH
KX (25-27 mapTa)

TecTupoBaHMe ra3oBbIX CMeCen N nccaesoBaHmne
cTapeHus getektopoB TRT ( B.KpamapeHko)



BkntoueHHocTe MITY B paboTbl

e B 2014r. yyacTHukm ot MI'Y caenann  poknagos oT ATLAS Ha
MeXAYHAPOAHbIX KOHPEPEHLMSAX :

Quarkonium 2014, The International Workshop on Heavy Quarkonium,
10-14 November, CERN, Geneva, Switzerland, C.TypuuxuH.

ICHEP 2014. 37t" International Conference on High Energy Physics, 2-7
July 2014,Valencia, Spain. J/l.MagnauH.

PANIC 2014, 20t Particles and Nuclei Interaction Conference, 20 -29
August 2014, Hamburg, Germany./l.CmupHoBa.

HSQCD 2014, Hadron Structure and QCD: from low to high energies, 30
June - 4 July 2014, Gatchina, Russia. C.CnBok/10KOB.

Capri 2014, Fifth Workshop on Theory, Phenomenology and
Experiments in Flavour Physics, 23-25 May 2014,Villa Orlandi,
Anacapri, Capri Island, Italy. A.Bongbipes.

e Bbimrpanu npoekt MnHobpHaykm yepe3s MOB3 no anrpenay ATLAS Ha 7.5
MJIH.pY6. (2014-2016)

e BeayT paboTtbl no obecneyveHmto paboTel geTekTopa B nogcmctemax TAMN
(TRT) n Tpurrepe B-ousnku, rae cywecTBeHeH BK1ag MONOAbIX COTPYAHMKOB
(A.Bonabipes, A.Maesckun — TRT, C.TypunxmH — B-Tpurrep)



Transition Radiation Tracker

* High voltage ON in the entire detector
— Successfully tested operation at 100 kHz with up to 50% occupancy
— FastOR trigger in stable use during cosmic ray runs
» New active gas system
— Leaks can lead to contamination into active gas volume A. Bongbipes, A. MaeBckuii
- New system allows to remove accumulated nitrogen
— Baseline for 2015: operating part of the detector with Argon mixture instead of Xenon

- Impact on e/y-identification small after algorithm updates

» HV overshoot at beam dump in run-1 Baseline scenario for 2015 operation

— Amplitude depends linearly on detector current l-l mn I m ..|-|

— Solution found: under preparation (for summer 2015) iHi====="il

T, p— )
i ||

W= )

——é———— Overshoot amplitude as a

function of the detector
current (2012)

B xe-mixture
L] Ar-mixture

50.00 10000 150,00 20000 250,00 300.00
1, mkA

Philipp Fleischmann ATLAS Status 348



Physics&Performance Week 2015

Trigger status and commissioning plans for Run-2

James Walder!, Semen Turchikhin?

on behalf of the B-trigger community

‘Lancaster University

“Skobeltsyn Institute of Nuclear Physics
Moscow State University

B Physics Group meeting
28 January 2015



~PB

oo B

B-physics analysis mode/

From D.Scheirich

B-physics model

Derivation framework
ATHENA

=

J/psi->mu mu

B+ -> J/psi K

Bs -> J/pSi phi

Mo == Jlpsi A

EtE:..

5
—

-
—

—

\/

— ROQT/Athena
~4% size
Possible
Josi DXAOD mume <RV
skimming/
B+ DXAOD . slimming
and/or
oo
conversion
to flat
Skimmed and
augmented
DxAQD

ROCT

— [
B g Analysis
—

Resiults




3aknoyeHue npeseHTayum
C. TypuuxuHra: 3agaum MI'y

Conclusion

» Moving towards the data-taking start
» Trigger code: all migration etc. finished, a couple of issues in progress,
validation on-going

» Monitoring: minimum for the offline part mostly done, just need to add

more histograms; some more work needed for online; the Express stream
composition to be iterated

» Menu: everything is principally ready, more validation needed

» SampleT is crucial for all validation — hope to have it soon

Operational man-power

> B-physics&Muon Signature On-call shifts

* (Class-2 OTP, booked for 1 week, duties are documented in TWiki (to be updated)

» Many people from muon side will contribute, but our contribution is much desirable
» Special training to be organized

> B-trigger software validation shifts

* (Class-3 OTP — check RTT tests, manage JIRA issues etc. (TWiki)
* 1 or 2 week rotation of the shifters

» More people are welcome in order to reduce the average workload

» If you want to contribute to any of these — please contact myself and James!

B plysics mesting, 28 Jan 2015 Semen Turchikhin kASU SINE

15/ 13



Trigger Menu Status

» All items are now in the main menu MC_pp_v35
» Counts on tt and J/Y® samples now available (except for
L1Topo items where L1 seeds are defined but the chain
definitions are not working yet)
» Barrel and BarrelOnly options available
» Optimised thresholds for mass and AR almost finalised

» HLT code should not be changed for L1Topo seeds
» Only fixes in menu side are needed
» Missing only the python implementation in Trigger menu to
enable the chains in MC_pp_v5

» Tracking for Bmumuxv2, mu+track chains is now in the
menu (to be used in B+ monitoring)
» Fast algorithm to identify the muons, then look to
additional tracks (in full resolution) in a wider Rol (£0.75)
» Appropriate validation still to be completed

us

University of Sussex



Offline monitoring

From ).Walder, S.Turchikin

» TrigBphysMonitoring is now
completely menu-aware
» Tag added to 20.1.0.Y

» Need to add more chains to monitor

(L1Topo)

» Web display configuration (han) to be
finalized by M8

» Little progress on B lifetime
monitoring yet

= Require offline development

DatailedChains =|{"BYulu" § ™I nub_blipsimumu®,
"BYuN s Hl MG =mumt -
il " Hl m fu] b X
} /
EfficlencylhgAns =]{ 'BH.M W HLT_Z2nuB_blpsimumul,
'‘BHUMUX"® o LT Znus bimumuxvy',
}. Y T
EffTriglonom Vtx0S =1"H.T 2mué bDimu o

e
[P

Menu-independend Chains can be configured
labels, enter the hist from the DB
names

S

University of Sussex
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HanpasneHna dusnyeckoro aHanm3a

* B—up (CuBokinokos, lypunxuH, CMOJIEHKOB)
* B—uuoe (Komuaa, MyxamazaeeB, 1ypunxuH)

* pp—B.* + X (Typuuxus, I magnimmn)

* B—J/Wo (Maesckuii, Cenon) + DB

* pp— J/'n+ X (Maegckuii, [ majgunusa, CeHOB)
* AA, pA (bomgwipeB, KoporkoBa)+MIU DU

* AJpOHHBIE paciaabl. Pe30HAHCHI
(I magnmua+OUA)

B TOM uncne, ¢ yyactmem CcTygeHToB Kadeapbl

oblen agepHon Gnsnkm (4-6 Kypcol)



3aK/JIlo4YeHume

* MNepBbin ceaHc LHC npuHec MHOXeCTBO
Pe3y/IbTaTOB M NOCTaBM/1 HA HOBbIU
YPOBEHb MOHUMAaHWE NPUPOAbI
byHAAMEHTaIbHbIX B3aUMOAENCTBUMN

* HoBbIn ceaHc paboTbl Npu 13 TaB moxeT
MNO3BOJINTb HE TO/IbKO NPOBECTM MOUCK
HOBbIX SIB/IEHUMN, HO U CAeNaTb OTKPbITUS

* byaem HageaTbcAa Ha oTKpbITUA!!]






Heavy lons physics in ALICE

/ Nuclear Physics B Proceedings Supplement 00 (2015) ]-8
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Figure 1: Thermal fits of particle vields in 0-10% Pb—Pb collisions.
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Olg measurements

H1 incl. jets

Multiple analyses extracting o, using different & * ATLASR,,
7 [ O CMS Ry,
. Da R
techniques 0.2 5 Do i jets
[ “ ALEFH evi. shapes
[ o JADE evl shapes
STDM-2012-19 015 | s ZEUS indl. jets

Azimuthal decorrelations in 8 TeV dijet events, | o1 - amasinternas

: =1 [ — M) =01185
as function of rapidity. — g 7
o.05 Lo i o
2 3
Measure o (Q) up to Q=1.675 TeV 1 1 Q' (cev)
‘E_' 1U Ei- T T T T T T T T
In SM approval : F -
= ‘-_-5: [ &w Dafta (stat, & sy5.}
ﬁ,l ! ; —— HLOGet+s [MITWENNLO] (th.)
STDM-2014-03 5ol
B £ 0 ..—-—
E -
. . an r -
Energy-energy correlations in multijet events at 7 107 i
TeV : -

Little dependence on JES, i, 1,

as(mz) = 0.1181 + 0.0025 (exp.) “Gions (scale) “y goos (PDF) 500 (NPC)

Data / MLD

In SM approval




ZZ: 4l inclusive and on-shell

STDM-2014-16 000 [ e -

Z7 measurement at 8 TeV me E

Both 41 and llvv o0 == E

Measure fid x-sec, unfolded EE —— E

distributions, limits on neutral aTGCs. o b E

In EB stage 0002 —_—

l % = B i PSSR E

E b 0-30 30-60 BO-100 100-200 W

Pz [GeV]
~ STDM-2014-15 § amaomens gy EWY
Measure full 4-lepton inclusive mass = E
spectrum at 8§ TeV. E g
Includes ZZ. H->Z7. qq->Z with ]
additional Z radiated off of lepton.

In EB stage

m, [GeV]




PRD 91, 032004

A polarization

o,

* 7 TeV measurement

* Previous experiments showed large A

polarization, but no anti-A polarization.

No successful model.

* ATLAS probes lower xF than other
experiments.

» Polarization measured from fit to
angular moments of decay products
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agreement with extrapolation from previous
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