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Z -> utu- with 20 reco. vertices
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Electron identification efficiency [%]
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Higgs Boson Production

@ LHC DiHED o
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LHC Higgs cross section working group, 2010, arXiv: 1101.0593
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Higgs Search

my range |Int. lumi Main Number of S/B Expected
Channel (GeV) fb-! backgrounds |signal events| after o/ O
after cuts | cuts |[sensitivity
H-> vy 110-150 YY. Y. J ~70 ~0.02 1.6-2
H->Ttt->Ill+v | 110-140 1.1 Z-> 1T, top ~0.8 ~0.02 30-60
H>Ttt>It, | 100-150 1.1 Z> 1T ~10 ~5 103 | 10-25
W/ZH - bbl(l) | 110-130 11 W/Z+jets, top ~6 ~5 103 | 15-25
‘H >WW0®)- |viv| 110-300 WW, top, Z+jet| ~20 (130 Gev) ~0.3 0.3-8 ‘
‘H > ZZ") > 4] | 110-600 ZZ*, top, Zbb |~2.5 (130 Gev)| ~1.5 0.7-10 ‘
H> ZZ > Ilvw | 200-600 ZZ, top, Z+jets| ~20 (400 Gev) ~0.3 0.8-4
H>ZZ > 1lqq | 200-600 | 2.1 Z+jets, top 2-20 (400 6ev) 0.05-0.5| 2-6
H> WW - Ivqq | 240-600| 11 |W+jets top,jets|~45 (400 Gev)| 103 5- T e
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updated w.r.t. Lepton-Photon 2011 conference
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2 H-> WW(*) -> Lv LV(evev,uvuv,evuv)

‘mH=130~180GeVTH > EBHERE 110~300GeV
( ~160GeV Branch A=) 2.05fb"!
A B VAY, Vo i s | N Sy A | jé C ) j
-IeptonZZIK - PGS OU—VIRES € -~ > Spn0 € == >

- TH. 2v -> mass reconstruct CE7/xL\
e.g. H>WW*-> uv pv Ozs 0. single u trigger mul8
1.isolated u 24, u+ & u-
2. P1>25GeV (leading) , Pt>15GeV (2nd.)
3. (a) D-Y veto :
v Muu> 15GeV
vV Imuw- Mzl > 15 GeV
3. (b) MET > 40GeV
4. 0-jet / 1-jet hTTU—2F
v 0-jet : P1_nu>30GeV Run 167607
Time 2010-10-25
v 1-jet : b-jet Veto , Pr_total<30GeV
5. RRIC H->WW L oY 3V l__

258 2. 58 4 Gl 4 Cu 4

| (SM2(EWVW)WW > uvuv :
u€§®4Nyh




3 H->WW® > Ly Ly [ Lepton PT cut ]

e.g. H>WW*-> uv uv Oipsd
1.isolated u 24, u+ & u-
2. Pm>25GeV (leading) , Pt>15GeV (2nd.)
3. (a) D-Y veto :

v Muu> 15GeV

v Imuu- Mzl > 15 GeV
3. (b) MET > 40GeV
4. 0-jet / 1-jet AT TU—2F

v O-jet : P1_nu>30GeV

v 1-jet : b-jet Veto , P1_totalk30GeV
5. B&IC H->WW Lo Y3y

Events / 5 GeV

Events / 5 GeV
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10°
10
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e LR [ [ Mty Pl L e PR
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; B Diboson [ ] Top
107 s - 7TeV,j Ldt=2.05f" Wl Zsjets 1.7 H[150GeV]
Wsjet
10° H->WW--uvuv B Wejets
10"%k
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a H-> WW® => LY LV [ Zveto & MET cut ]

10°
€.g. H->WW*-> uv uv 05 g . TLAS | SO ——SM}sys@stat)
To) 10 Bl Diboson [_] Top
1.isolated u 274, u+ & u- ~ 40 s=7TeV,ILdt=2.05fb" Bl Zijets ©.7 H[150 GeV]
‘UE) . [ Wsjets
o 10 —WW-ouvuv
2. Pm>25GeV (leading) , PT>15GeV (2nd.) T
3. (a) D-Y veto : 10°
10°
vV Muu > 15GeV 102
vV Muu- Mz| > 15 GeV )
3. (b) MET > 40GeV 10""50 100 150 200 250
4. 0-jet / 1-jet hFTU—5F ™ [GeV)
> i S s Gl Bl Kl i ol [kl P
-1 e @ 8 LA e Data == SM (sys @ stat)
v O-jet : Pt_nu>30GeV 6 107 j s i o
. . ~ 10" pxs=7TeV,| Ldt=2.05f" Wl Z+ets 1.7 H[150 GeV]
v 1-jet : b-jet Veto , Pr_total<30GeV & [ Weiets
(0]
o |
5. REIC H>WW LYY 3 Y o

Z+jets -> jetD=RID & A v (z->7 1) 5%7 : MC v.s. Data

topHMEDEYPDMET (v)
Dominant : MET > 50GeV

# MET : 9% & resolution pileupf®EA 1o
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eg. H->WW*-> uv uv O5s

1.isolated u 2K, u+ & u-

2. P1>25GeV (leading) , Pt>15GeV (2nd.)

3. (a) D-Y veto :
v Muu> 15GeV
v Imuu- Mzl > 15 GeV
3. (b) MET > 40GeV
4. 0-jet / 1-jet hTTIU—7F

/0-jet : P1_uu>30Gev | Z+iet Blil

v 1-jet : b-jet Veto , Pt_total<30GeV
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Events / 10 GeV
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1

e Data == SM (sys @ stat) 3

Bl Diboson [ ] Top
t..i H[150 GeV]
[ W+jets (data driven)

H-oWW-oiviv

# of jet>=2
topH¥major7ii@
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S
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\s=7TeV,

j Ldt=2.05fb" Wl Z+ets

T HWW-iviv + 0 jets
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e Data —= SM (sys @ stat)
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t..: H[150 GeV]
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eg. H->WW*-> uv uv OFs8
1,2,3,4,5, ..

6. =EIC H>WW LYY 3V % sM-ww)

MH 170~220 > 220
mLL < 65 50~180
AdLL < 1.8 | nocut

mT 0.6 mu ~

> L P fet e oy et N CH [ ok T g e M B Uiz o DELUCUEC e WIS pn I BRIt e W ED L G L

8 50 “ATLAS . D?ta <z SM (sys @ stat)™]

o X [ Diboson [:] Top

a L\S=7 TeV,J Ldt=2.05f" Wl Z+jets I i H[150 GeV]

o 40 [ Wsjets (data driven)

c _ HoWW-Shviv + 0 jets

Q

& ~ O-jet

30
mT

20

llllllllllllllll

10

llllilil

lllllllll']llllll

60 80

100 120 140 160 180 200 220 240
my [GeV]

mp = \/(ng +E%niss)2 _ (PJQE _|_Pjrpiss)2

H->WW® > Ly Ly [ H->WW kinematic cut ]

[ > : Al Al T l T T 1 L) ]’ 1 1 T Al I' L T L 1 I' T L] LI A | ] Al T T :\
8 200 -_ATLAS e Data ~= SM (sys @ stat)—
o 180 - [l Diboson [ ] Top e
\ NS =7 TeV,J Ldt=2.05fc" WM Z+ets I.iH[150GeV] 7
(\n 160 -__—- ] W+jets (data driven) —:
I= = =
o 140 -y HoWWoShiviv + 0 jets E
Y1200 v

i SM WW control region& LCHIA
60— > ]
401 i
20 :
50 100 150 200 250
m, [GeV]
m P T T L T ]’ T 1 T 1 r Al L T Al I T L T L4 ] L | T A T ] T T | o | T 2
A - ATLAS e Data —= SM (sys @ stat} o
S 120 5 Bl Diboson [ ] Top 7
- “\s=7 TeV,j Ldt=2.05fc" M Zsets IIiH[150GeV] 7
o 100+ (] W+jets (data driven) 7,
Lﬁ - HoWW-iviv + 0 jets Z
80} -
60}
401
20+
0 0.5 1 1.5 2 2.5 3
g AQ [rad])
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H-> WWO® -> Ly LV [mrcut for 0-jet / 1-jet ]

1,2,3,4,5, ..

MH

MLL

A oL

mT

=

lllllllllllllllllllllll

o —JLZNN N SN Sun by (NN AN Sun SEN (NN SND SNL SN SED AN SN Suy (AN AN SN SN AND SNA SuN (NN ANE NS AN GNA AN BN BN SN ENR SN AN |
* 8.4\ P S0l-aATLA e Data = SM (sys @ stat) ]
eg. H>WW*-> uv uv Ons & : B Oiboson £ 1/ Sivgie Top
7% 40_\5 -7 Tev,j Ldt=205f" IR Zry"jets S et H [130 GeV]
‘Ué o H—)WW—)lvw + O jets NEEIIEATIE
D —
> -
" i < Odet
— ~ N\ b
6. REIC H>WW L2 3V 8 sM-ww) : 0
20}~ 1
<65 50~180 - =1
< 1.8 | nocut o
(8
0.6 mu ~
60 80 100 120 140 160 180 200 220 240
mH=150GeV my [GeV]
H + 0-jet Channel Signnl. WW |W +jets Z/+* +jets  ti  tW/th/tqb WZ/ZZ /W~ Total Bkg. Observed
Jet Veto 90+ 21| 524 £52| 8441 174£169 42+14 328 15+4 R72x182 | 920
P > 30 GeV 05420467 +45] 69+34 [30+12 | 30414 2948 1344 648 + 60 700
mee < 50 GeV 68+ 15[TISE15|21+8 | 1348 7+4 |58+18 19106 166 + 19 199
Ader < 1.3 58+13] 91+12] 1245 9+6 6+3 58+18 1.7+06 125+ 15 149
0.75mu < mT < my 40+9 | 52+7 | 5+2 2+4 24416 15+1.0 1.1+05 63+9 81
H + 1-jet Channel Signal WW W 4 jets Z/4" + jets tf W/th/tqb WZ]ZZ W~ Total Bkg. Observed
1 jet S50x9 19320 38+£21 74%60 |473x124ll74x26  14%2 967 £ 145 | 952
b-jet veto 4840 |188+19|354+19 73461 17449 || 6611 | 14+2 549 + 83 564
P < 30 GeV 3947 |154+16) 1849 38+ 32 3 4 5+9 97+£15 376 +£48 405
Z = 77 veto 39+7 |150+£17)] 1848 48 +8 9+2 361+ 38 388
mee < 50 GeV 26+6 | 33+5 [33+14| 8+7 11+3 1.8+05 TT+12 %0
Ader < 1.3 2345 | 2544 21410 1X6 94+3 1.5+04 60 + 10 72
0.75mu < mT < my 14+3 |L12+3 J09+04 1.3+19 8+2 J4.0+16 07+03 28 +4 29
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After all cuts (selection for m, =130 GeV)

Observed in data 94 events

10 ee, 42 ey, 42 pp
Expected background 76 (x11)
Expected signal m =130 GeV 19 (+4)

102,_—‘l"'l'"I“'I"'I"‘l“‘l"‘l‘ RELE —
- ATLAS HowWw!' —>lvlv =
B —— Observed 5
) ---- Expected J‘Ldt=2.05fb’1
__Ealy \s=7TeV

]+20c |
145~206

95%CL BEBR

95% CL Limit on 0/03, y
)

1E AN 1" Qo e i e o

~1.901E
excess

cuth'snt >

lllll lllll lllllll

o f T B o I .
107420 _1;4_(_)__1_@9___1_8_(2__@99___220 "240 260 280 300
my [GeV]

95% CL Limit on o/,

95% CL Limiton ¢

95% CL Limit on

2

-
o

10

10

20

20

T

S —— .
_ZITLAS H—>WW sevev
—-+— Observed
{-- Expected J Ldt = 2.05 fb”
- t1o \s = 7 TeV
[l+20c

{-- Expected J Ldt = 2.05 fb"
- 1o \s =7 TeV

H->WW® ->Lyv Lv : exclusuon

140 160 180 200 220 240 260 280 300

m,, [GeV]
- Observed
1{-- Expected J. Ldt = 2.05 fb"
Mo \s =7 TeV
[+2¢c

140 160 180 200 220 240 260 280 300
m,, [GeV]
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120 140 160 180 200 220 240 260 280 300

m,, [GeV]



7 H->7270) -> 4L (4e, au, 2¢ 2u)

125~180
WW® - LvLy }

low Pt lepton (e)

<120
15

130
20

140 150 160
25 30 30

my, (GeV)
threshold (GeV)

-Main backgrounds:
vSM_Z7C) (irreducible)
v 2L from b(q)-jets , Zbb , Z+j , tt H'5
(mH < 2mz)

*lepton isolation cut
‘impact parameter cut
m34 @ leptonlcx LTERD -> b-veto

Persint

o NS
pileup sensitive”™ & ’ TN
,’4 |
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Events / 1 GeV

200

electron performance
e-ID eff. : J/Y->ee , W->ev , Z->ee

Z -> ee : mass resolution

>-<10

ATLAS Prellmlnary

180
160 Data 2011, \'s=7 TeV, JLdt =4.6fb’
140 0:1;:'.“:1 76 n = 001 GeV
jog= TR ml<2.47
- Data
->2 — Fit result
‘ : mGSS ) Z—ee MC
resolution :
1.76GeV
20

Electron identification efficiency [%]

9

100
95|
904
85
80f# &
75

70}

65F

60°

A4 b hadl BN WEN WS - ' WS VN U U SN VS UNNS WS N WS e - A4 A A A Lt 1l 3 W IWISTEr:

D 80 85 90 95 100 105 110
Mee [GeV]
electron |ID efficiency : Z -> ee
event pileup (B)ZHR : EX
- ATLAS Preliminary JLdt =47
I A I S ° ‘
e v [4% |
“ a4, . =
e 4 5 g &
, v 7% |
'8 Rmg _ ) B
6% |
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M2e2u = 124.3 GeV
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ATLAS Higgs Combined (i)
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® SUSY MET + n-jets (O-lepton)
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SUSY MET + n-Jets (O- Iepton)
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® SUSY MET + n-jets (O-lepton)
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event pileup ~ 2 r z-vertex
Pile-up impact on calorimeter pointing

This plot shows a comparison between the 2 estimates of the primary vertex z positions using diphoton
events passing the H — ~7y selection and where both photons are unconverted in the barrel region of
the electromagnetic (EM) calorimeter (|n| < 1.37).

The z position is computed using the calorimeter pointing (energy weighted position of the EM shower
in the first and second longitudinal layers of the calorimeter).

The data sample is divided into 2 periods with different data taking conditions : the early 2011 data
with 3* = 1.5m ((u) =~ 6.3) corresponding to an integrated luminosity of 2.1 fb=! and late 2011 data
with 8* = 1.0m ((u) =~ 11.6) corresponding to an integrated luminosity of 2.8 fb=1,

The resolution observed in data is not sensitive to the different pile-up conditions of the 2 periods. It is
in good agreement with the prediction from the simulation (diphoton MC events). The latter includes z
vertex reweighting to match the beam spot spread observed in data and uses only periods corresponding
to B8* = 1.5m.

The RMS spread of the Az is about 3cm. corresponding to = 1.5c¢m resolution for the average of the
two 2 positions.



47 Photon identification efficiency: ~ 85+5% from MC, cross-checked with data

(Z-> ee, Z> eey, ppy)

Photon isolation requirement: E+< 5 GeV inside a cone AR < 0.4 around Y direction.
Underlying event and pile-up contribution subtracted using an "ambient energy density”
determined event-by-event.

If the subtraction is not perfect, a residual dependence of the corrected isolation
energy on the bunch position in the train is observed, due to the impact of pile-up from
neighbouring bunches convolved with the LAr calorimeter pulse shape.
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(detailed |) ATLAS simulation
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standard model summary
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event display

2 EXPERIMENT

Run Number: 191190, Event Number: 19448322

Date: 2011-10-16 16:11:14 CEST

ATLAS

2 EXPERIMENT

Run Number: 191190, Event Number: 19448322

Date: 2011-10-16 16:11:14 CEST
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standard model summary

ATLAS SUSY Searches* - 95% CL Lower Limits (Status: Dec. 2011)

MSUGRA/CMSSM : 0-lep + j's + E; e
MSUGRA/CMSSM : 1-lep + 'S + E s
MSUGRA/CMSSM : multijets + E; ...

Simpl. mod. : 0-lep + 's + E; e

Simpl. mod. : 0-lep + j's + Ey s

Simpl. mod. : 0-lep +j's + E; e

Simpl. mod. : 0-lep + j's + E nyes

Simpl. mod. : 0-lep + j's + E; ..

Simpl. mod. (g— o) : 1-lep +j's + Ef e
Simpl. mod. : 0-lep + b-jets + |'s + E; .
Simpl. mod. (G-tT7)) : 1-lep + bijets + 's + E; .,
Simpl. mod. (b,~ b,) : 2b-jets + Ey .,
Simpl. mod. (z;ﬁ — 31%,) : 2-1ep SS + Ey s
GMSB : 2-lep OS_, + Ey ies

GGM + Simpl. model : vy + ETm

SUSY

1SS

llllll I Ll lllllll 1 Ll IIIIIII 1 1 LI
q =g mass

ATLAS

mass Preliminary

gmass (m(g) <2 TeV, light %)
gmass (m(Q) <2 TeV, light%,)

g mass (m(b) < 600 GeV, light,)
g mass (m(%,) < 80 GeV)

b mass (m(i?) < 60 GeV)

i, mass (light %, m(i) = 2(m(z,) +m(z,))

g mass (corresp. to A < 35 TeV, tanp < 35)

g mass (m(bino) > 50 GeV)

GMSB : stable T T mass
AMSB : long-lived % %, mass (0.5 <t(},) <2ns)
Stable massive particles : R-hadrons g mass
Stable massive particles : R-hadrons b mass
Stable massive particles : R-hadrons t mass

Hypercolour scalar gluons : 4 jets, m = m,
RPV : high-mass ep
Bilinear RPV : 1-lep + |'s + Ey es

sgluon mass (excl: my, < 100 GeV, my, = 140 + 3 GeV)
vV, mass (43,,=0.10, 1,,,=0.0

q =0 mass (ct, gp < 15 mm)
1 1 1 L b lll 1 1 1 L Ll llI

_[Ldt =(0.03-2.0) fo’

Gmass (m(g) <2 TeV,m(%,) < 200 GeV)
gmass (m(q) <2 TeV, m(i?) < 200 GeV)
gmass (m(%,) < 200 GeV,am(F ", %) / Am(@.%") > 1/2)

1s=7TeV

S)

*Only a selection of the available results leading to mass limits shown

1 10

Mass scale [TeV]
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standard model summary

ATLAS Exotics Searches™® - 95% CL Lower Limits (Status: Dec. 2011)

............................................................... l l l l l ' ' ' ' ' ' l ' ' '
Large ED (ADD) : monojet Mg (8=2)
Large ED (ADD) : diphoton M (GRW cut-off) ATLAS
UED:yy + E Preliminary

Compact. scale 1/R (SPS8)

) ) . T.miss

é RS with k/M,, = 0.1 : ZZ resonance, m,, Graviton mass

% RS with ngK/g‘=-0.20 ‘He+ Ef KK gluon mass

@ Quantum black hole (QBH) : m, - F(x) M, (5=6)
| QBH : High-mass o, _, M,

ADD BH (M,,,/M,=3) : multijet, Ip.., Nis M, (5=6)
ADD BH (My,, /My=3) : SS dimuon, N, ... M, (3=6)
ADD BH (M, /M=3) : leptons + jets, Ep M, (5=6)

. qqqq contact interaction : F,(m,..) A
- qqll contact interaction : ee, uu combined, m'

. SSM:m,, .. |e=1ra2m’ @om vnoasse 1837V Z' mass

| SSM:m, . |esom @om) xivaionise) 215Tev. W' mass

'S Scalar LQ pairs (f=1) : kin. vars. in egjj, evj] |t=101"(201) Preliminary) s60Gev 1" gen. LQ mass
o Scalar LQ pairs (f=1) : kin. vars. in uyjj, jvjj |Essspsiaiowxitionsisn " az2av! 2™ gen. LQ mass

S 4" generation : coll. mass in Q T0,— WqWq Q, mass

o th . s

P 4" generation : d‘34—> WIW1 (2-lep SS) d, mass
‘? ........ TT @, 41h 090, -, tf"’AQAO . 1Iep + ]Cts ° .glmss. T mass (m(Ao) <140 GeV)

Techni-hadrons : dilepton, m p,/©, mass (m(p jo,) - m(z;) = 100 GeV)
Major. neutr. (LRSM, no mixing) : 2-lep + jets N mass (m(W_) = 1 TeV)
Major. neutr. (LRSM, no mixing) : 2-lep + jets W mass (230 < m(N) < 700 GeV)
H{‘ (DY p.de.. BR("‘E'—’}I}I)=1) - mw - }{: mass
5 Excited quarks : y-jet resonance, mm q° mass
S Excited quarks : dijet resonance, M g q* mass

Axigluons : m,

Color octet scalar : Megien

Vector-like quark : CC,m,,,
Vector-like quark : NC, m,,

Axigluon mass
Scalar resonance mass
Q mass (coupling xq = v/m,)

Q mass (coupling xq = v/mg)
L LLll 1 1 | .-

1 1

J.Ldt =(0.03-2.1)fb"
1Is=7TeV

A (constructive int.)

1

L L Ll

10 1 10

*Only a selection of the available results leading to mass limits shown

10°

Mass scale [TeV]



