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Run | in a Nutshell
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25— Preliminary 2012, \s =8 TeV
. . E DLHC Delivered Delivered:l22.sfb'.
 ATLAS recorded ~all collisions 20° Darasrecoses | mecrimsa!
- [ Good for Physics
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* 90% end up in physics papers
— 0.05 fb! (7 TeV, 2010)
— 4.6 fb1 (7 TeV, 2011) i
— 20.6 fb (8 TeV, 2012) R o e

ATLAS Papers/Month

2011,\s =7 TeV
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Delivered: 5.46 fb "'
Recorded: 5.08 fb”'
Physics: 4.57 fb™!

Total Integrated Luminosity [fb]
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* Publications
— 350 papers published (100+ in prep)
— 600 conference notes
— 660 conference talks (+ this one)




f?%f The ATLAS/LHC Physics program

* Understand the Higgs Boson
— Mass, CP, Standard Model couplings, ...
 Measure the properties of t, Wand Z
— They couple most strongly to the Higgs

e Search for new TeV-scale particles
— What is the importance of this scale to SM?

* Find/understand any Standard Model anomalies
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The Higgs Boson

* We hoped for discovery — and got more
— Higgs mass ~125 GeV — as predicted (sigh..)
— Higss mass = (125.4+0.4% 0.2) GeV (precise!)
— Spin-parity properties consistent with 0* ...
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Currently 40 candidates/channel

Run II expect ~500/channel

Physical Review D 90 052004 (2014



9

* Higgs couplings falling into place
— Model dependent ratios to the SM
— Model independent global fits

e Reduce assumptions as get

more data

Production

ATL-CONF-2014-009

Higgs Couplings

ATLAS Preliminary

Total uncertainty

my = 125.36 GeV +xloonu
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?A The Top Quark

e The LHC is the ‘real’ top factory
— Production cross-sections teaching us about proton structure
* Top quark mass still an important SM ingredient even with m,,

— Tour de force: measuring top mass in single-top final state
— Systematics dominate, but also thy. (pole vs. QCD mass: A~0.3 GeV)

Tevatron+LHC m,,, indiv. comb. - March 2014, L_=3.5fb"-8.7 fb" > 180T 71 T ] I
ATLAS + CDF + CMS + DO Preliminary 8 - ° s = 8TeV data 24k j
I+jets — et —t 173.29 £ 0.80(0.23+0.24 +0.72) 0 B . 5
di-lept —_— e ——y 172.74 £ 1.15(0.43+0.06 + 1.07) 2 B Best fit: mtop =172.2+0.7 (Stat') GeV * 2r ]
I jet ——— 173.17 £ 1.20 (065 + 0,30+ 0.96) £ i Single-top t-channel signal X ]
BT jet: - —— 173.93 + 1.85(1.26+ 1.05+ 0.86) o tt signal TN
G T R 173197 1.00 0= 044+ 079 W 1000 =™ Background fro

DO e e @ttt 1 74,85 + 1.48 (0.78 £ 0.48 + 1.16

ATLAS Preliminary +¥
ATLAS * 172.65+1.44

cMS — et —t 173.58 £ 1.03

0.31£0.41+ 1.34)

0.29+0.28 + 0.95)

Tevatron — i ——{ 173.58 £ 0.94 (0.44+0.36 + 0.74)

Individual Combinations

500

LHC — et —t 173.28 + 0.94 (0.22+ 0.26 + 0.88)

World comb. 2014 — et ——t 173.34 £ 0.76 (0.27+0.24 + 0.67)
jg Tevatron March 2013 (Run |+1) et 173.20+ 0.87 (0.51+ 0.36 £ 0.61)
25
5O LHC September 2013 s (@t et 173.29 £ 0.95(0.23+0.26 + 0.88)
o

| | | total | (stat. syst.)

170 172 174 176 178 180 i I I B
My, [GeV] 60 80 100 120 140

m(Ib) [GeV]

ATL-CONF-2014-008 ATL-CONF-2014-055




§N~ /' Searches

* Electrons: E.>40,30 GeV (|n|<1.37, 1.52<|n|<2.47)
— Acceptance * g, =72%

* Muons: ET> 25,25 GeV (|n|<1, 1.3<|n|<2)

— Acceptance * =46%
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m, >2.9TeV

Phys Rev D 90 052005 (2014 (also my, >3.2 TeV)



? Many Other Exotics Searches

ATLAS Exotics Searches* - 95% CL Exclusion ATLAS Preliminary

Status: ICHEP 2014 [L£dt=(1.0-203)fb" V5=7,8TeV
Model 6y Jets ET™ [rdm7) Mass limit Reference
AL T AL T L T T
ADD Gkk +g/9q - 1-2) Yes 47 n=2 1210.4491
ADD non-resonant (£ 2e,pu - - 203 n=3HLZ ATLAS-CONF-2014-030
ADD QBH - (q leu 1j - 20.3 n=6 1311.2006
ADD QBH - 2j - 20.3 n=6 to be submitted to PRD
ADD BH high N, 24 (SS) - - 20.3 n =6, Mp = 1.5 TeV, non-rot BH 1308.4075
ADD BH high ¥ pr 2lepu 22j - 20.3 n =6, Mp = 1.5 TeV, non-rot BH 1405.4254
RS1 Gk — € 2epu - - 203 k/Mp; = 0.1 1405.4123
RS1 Gkx — WW — (vly 2epu - Yes 4.7 k/Mp = 0.1 1208.2880
Bulk RS Gkkx — ZZ — llqq 2epu 2j/1J - 203 k/Mp; = 1.0 ATLAS-CONF-2014-039
Bulk RS Gk — HH — bbbb - 4b - 19.5 | Gkk mass 590-710 Gev [l k/Mp; = 1.0 ATLAS-CONF-2014-005
Bulk RS gxx — tt lepu 21b,2102) Yes 143 BR =0.925 ATLAS-CONF-2013-052
S'/Z, ED 2eu - - 5.0 1209.2535
UED 2y - Yes 48 ATLAS-CONF-2012-072
SSM Z' - (( 2epn - - 203 1405.4123
SSM 2" - 7 2r - - 19.5 ATLAS-CONF-2013-066
SSM W’ = (v leu - Yes 203 ATLAS-CONF-2014-017
EGM W’ —» WZ - (v 'l 3eu - Yes 203 1406.4456
EGM W’ — WZ - qql( 2epu 2j/11J - 20.3 ATLAS-CONF-2014-039
LRSM W}, — tb Teu 2b01j Yes 143 ATLAS-CONF-2013-050
LRSM W, — tb Oepu 21b1J - 20.3 to be submitted to EPJC
Cl qqqq - 2j - 48 1210.1718
. Cl qqtt 2eu - - 20.3 me=-1 ATLAS-CONF-2014-030
Cl uutt 2e,u(SS) 21b,21j) Yes 143 ICl=1 ATLAS-CONF-2013-051
E EFT DS operator (Dirac) Oeu 12 Yes 105 = at90% CL for m(y) < 80 GeV ATLAS-CONF-2012-147
EFT D9 operator (Dirac) Oe,u 1J,1)  Yes 20.3 at90% CL for m(y) < 100 GeV 1309.4017
Scalar LQ 1% gen 2e 22j - 1.0 =1 1112.4828
. Scalar LQ 2™ gen 2p 22j - 1.0 p=1 12033172
Scalar LQ 3 gen tep 1t 1b1j - 47 p=1 1303.0526
Vector-like quark TT — Ht + X leu 22b24j Yes 14.3 Tin (T,B) doublet ATLAS-CONF-2013-018
Vector-like quark TT — Wb+ X 1epu 21b,23j Yes 14.3 isospin singlet ATLAS-CONF-2013-060
5% Vector-like quark TT — Zt + X 2/23e,u  22/>21b - 20.3 Tin (T,B) doublet ATLAS-CONF-2014-036
Vector-like quark BB — Zb+ X 2/>3e,u  >2/>1b - 20.3 Bin (B,Y) doublet ATLAS-CONF-2014-036
Vector-like quark BB — Wt + X 2e,u(SS) 21b,>1j Yes 143 Bin (T,B) doublet ATLAS-CONF-2013-051
Excited quark q* — qy 1y 1j - 20.3 only u* andd*, A = m(q") 1309.3230
Excited quark g* — qg - 2j - 20.3 only u” and d*, A = m(q") 1o be submitted to PRD
Excited quark b* — Wt 1or2eu1b2jortj Yes 4.7 left-handed coupling 1301.1583
Excited lepton (* — (y 2e,u1y - - 13.0 A=22TeV 1308.1364
LSTC ar —» Wy Teuly - Yes 203 1o be submitted to PLB
LRSM Majorana » 2epu 2j - 2.1 m(Wg) = 2 TeV, no mixing 1203.5420
Type Il Seesaw 2epu - - 58 1V,|=0.085, |V,,|=0.063, | V;|=0 ATLAS-CONF-2013-019
Higgs triplet H** — ¢ 2e,u(SS) - - 4.7 DY production, BR(H** — (()=1 1210.5070
Multi-charged particles - - - 4.4 DY production, |g| = 4e 1301.5272
Magnetic monopoles - - - 20 DY production, |g| = 1gp 1207.6411
. PSS | N P

10 Mass scale [TeV]



gw Summary of Supersymmety Searches

ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Status: ICHEP 2014 Vs=7,8TeV
iss _ ——
Model &uTy Jets ET [anm') Mass limit Reference
T T T T T T T —T T
MSUGRA/CMSSM 0 2-6jets  Yes 20.3 4.8 1.7TeV m(G)=m(g) 1405.7875
MSUGRA/CMSSM lep 3-6jets Yes 203 |& 1.2TeV any m(g) ATLAS-CONF-2013-062
MSUGRA/CMSSM 0 7-10jets  Yes 20.3 2 1.1 TeVv any m(g) 1308.1841
34, G—q¥) 1, g g-g ;:9:5 zes gg.g : 850 GeV - rnt{':i)=0 GeV, m(1* gen. §)=m(2™ gen. §) 1405.7875
88, 8—qaX 1 -6 jets es X .33 Te' m(t})=0 GeV 1405.7875
28, 3-qq%) —qqW* ){, | ; e g—g jets  Yes 203 |& 1.18 TeV m(?’kzoo GeV, m(t*)=0.5(m(¥})+m(g)) ATLAS-CONF-2013-062
88, 8—qq(lL/tv[vv)X, e -3 jets - 20.3 2 1.12 TeV m(t))=0GeV ATLAS-CONF-2013-089
GMSB ({g NLSP) 2e.p 2-4jets  Yes 47 tanf<15 1208.4688
GMSB (7 NLSP) 1-27+01( 0-2jets Yes 203 |& tang >20 1407.0603
GGM (bino NLSP) 2y - Yes 203 |& m(E])>50 GeV ATLAS-CONF-2014-001
GGM (wino NLSP) Teu+y - Yes 48 m(t})>50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) Y 1b Yes 4.8 m(t))>220 GeV 1211.1167
GGM (higgsino NLSP) 2e,u(Z) 0-3jets Yes 58 m(NLSP)>200 GeV ATLAS-CONF-2012-152
Gravitino LSP 0 mono-jet  Yes 10.5 m(G)>10~* eV ATLAS-CONF-2012-147
3 ~8 g_.w(l 0 3b Yes 201 |& 1.25 TeV m(E])<400 GeV 1407.0600
§ £ gty 0 7-10jets Yes 203 |& 1.1Tev m(t}) <350 GeV 1308.1841
RN g_."'xl 0-1e.pu 3b Yes  20.1 I 1.34 TeV m(])<400 GeV 1407.0600
o —-biX| 0-1e,p 3b Yes 201 |& 1.3 TeV m(¥})<300 GeV 1407.0600
" byby, by —.b}‘,’ 0 2b Yes 201 | B 100-620 GeV m(¥})<90 GeV 1308.2631
byby, by —ux. 2e,u(SS) 03b Yes 20.3 by 275-440 GeV m(¥})=2 m(t}) 1404.2500
i1 (light), 7y —b¥} 1-2ep 1-2b Yes 4.7 i 110467GeV! m(t))=55GeV 1208.4305, 1209.2102
fyiy (light), 7 .—.ww(, 2ep 0-2jets Yes 203 |7, 130-210 GeV m(E)) =m(7, )-m(W)-50 GeV, m(7,)<<m(¥}) 1403.4853
iyfy(medium), 7 —Ml 2ep 2jets  Yes 203 |7 215-530 GeV m(¥))=1GeV 1403.4853
. iy (medium), 7, -.hx. 0 2b Yes  20.1 i 150-580 GeV m(t)<200 GeV, m(¥})-m(t})=5GeV 1308.2631
7)) (heavy), 7} —»t¥ Tepu 1b Yes 20 7 210-640 GeV m(t})=0 GeV 1407.0583
hi (heavy), -t 0 2b Yes  20.1 7 260-640 GeV m(t1)=0 GeV 1406.1122
'5. iy, hi—ek) 0  mono-jet/c-tag Yes 203 |7 90-240 GeV m(i)-m(¥})<85GeV 1407.0608
i (natural GMSB) 2e,u(2) 1b Yes 203 |7 150-580 GeV m(¥})>150 GeV 1403.5222
iy, h—ih +Z Se,u(2) 1b Yes 20.3 i 290-600 GeV m(¥})<200 GeV 1403.5222
flLg, -0, 2ep 0 Yes 203 |7 90-325 GeV m(¥})=0 GeV 1403.5294
X1 X7, X =) 2ep 0 Yes 203 | 140-465 GeV m(¥))=0 GeV, m(Z, #)=0.5(m(¥})+m(¥})) 1403.5294
1Y, X —v(ry) 2T - Yes 203 |X 100-350 GeV m(¥))=0 GeV, m(#, 7)=0.5(m(¥} )+m(¥)) 1407.0350
E § )?.‘ig—.[. viL (), (i L) e 0 Yes 203 8},{" 700 GeV m(¥)=m(¥3), m(¥])=0, m(Z, #)=0.5(m(V; )+m(¥})) 1402.7029
ifxa_.wx 7] b 2-3ep 0 Yes 203 {*.{‘ 420 GeV m(¥T)=m(¥3), m(¥})=0, sleptons decoupled | 1403.5294,1402.7029
X ;i»—»wi 1hiX) Tep 2b Yes 203 {s.xf 285 GeV m(¥})=m(¥3), m(¥})=0, sleptons decoupled | ATLAS-CONF-2013-093
X3, 095 —lrt 4ep 0 Yes 203 x‘,_, 620 GeV m(¥2)=m(¥3), m(¥])=0, m(Z, #)=0.5(m(¥3)+m(¥})) 1405.5086
2 Direct Y1 ¥ prod., long-lived ¥i Disapp.trk  1jet Yes 203 K 270 GeV m(¥})-m(¥}])=160 MeV, 7(¥})=0.2 ns ATLAS-CONF-2013-069
Stable, stopped & R hadron 0 1-5jets  Yes 279 m(¥])=100 GeV, 10 us<(3)<1000 s 1310.6584
GMSB, stable 7 0, j)+rie, ) 1-2p - - 15.9 10<tanp<50 ATLAS-CONF-2013-058
GMSB, ¥1—yG, long-lived X| 2y - Yes 47 0.4<r(¥)<2 ns 1304.6310
44, X|—~qqp (RPV) 1 p, displ. vix - - 20.3 1.5 <ct<156 mm, BR(u)=1, m(¥])=108 GeV | ATLAS-CONF-2013-092
LFV pp—v: + X,V —e+pu 2ep - - 4.6 43,,=0.10, 4,5,=0.05 1212.1272
LFV pp—v. + X, Vr—e(u) + T lepu+t - - 4.6 A41,=0.10, 4)23:=0.05 1212.1272
>  Bilinear RPV CMSSM 2e,u(SS) 03b Yes 203 m()=m(g), crsp<1 mm 1404.2500
& XXy —vWio,)?u—»eev”. epv, 4ep - Yes  20.3 m(¥))>0.2xm(¥7), 4,220 1405.5086
XIX] X SWH X —rrve erv,  Bep+T - Yes 203 mE)>0.2xm(¥}), 13320 1405.5086
24999 0 6-7 jets - 203 BR(1)=BR(b)=BR(c)=0% ATLAS-CONF-2013-091
g1, iy —bs 2e,u(SS) 03b Yes  20.3 1404.250
Scalar gluon pair, sgluon—gg§ 0 4 jets - 46 incl. limit from 1110.2693 1210.4826
Scalar gluon pair, sgluon— 2e, p (SS) 2b Yes 14.3 ATLAS-CONF-2013-051
WIMP interaction (D5, Dirac y) mono-jet  Yes 10.5 m(y)<80 GeV, limit of<687 GeV for D8 ATLAS-CONF-2012-147
Vs=8TeV -1
’ Rl - ful data 10 ‘ Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.




Not Least: Understand All Accessible SM Processes

Standard Model Production Cross Section Measurements  situs: Juy 2014

O 1011 80 ubt
2 ATLAS Preliminary Runi +s=7,8TeV
b 106 - 0.1<pr<2TeV
E = e =
10° E Sy LHCpp Vs=7TeV  LHC pp s =8TeV
- B Theory Theory
10* F 1>
F g&b-‘} - Data 45-4.7f0" A Data 20.3fo!
N p
3
10 g_ niet>1 njet>0
C 35 pb~!
B njet > 2 " -O-T 95% CL
102 k- =mOm g1 V20 o~ .
5 - P
C njet > 3 Ceta 2 ﬁ 7 13.0fb7! "_”I“_t
. B O njet > n.' O 0.71fb™
10° £ metzd 20fot Ot '
E Ol net>3 '0-';5 95% CL 1
o njet > upper 1
jet > 5 O O °P ]
1 :F _rh, njet > 4 na-etzs H QO \I_rrlll_l :
E njet > 6 s A : :
i - njet> 5 g_ l—lﬂ :
10 =E njet > 8 : :
E njet > 6 n | A A |
[ [ o | ' — '
102 njet > 7 rﬁ | i
: | i
- I A i
10—3 : S
1 1

rr

PP Jets Dijets W Y4 tt teechan WW+ WW 7YY Wt WZ ZZ tty Wy Zy titw ttZz Zjj Hoyywswits chan

R=0.4 R=0.4 wz EWK EWK
total " |y|<3.0 |y|<3.0 fiducial fiducial total = total ~ total  total fiducial total = total = total fiducial fiducial fiducial total ' total fiducial fiducial fiducial total
y*<3.0 njet=0 njet=0
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* Additional layer of pixels
* Built/installed during 2013-14

* Improved radiation tolerance
— Will survive to 300 fb!
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?%: The ATLAS Insertible B Layer (IBL)

* |IBL mission:

51000¢ | :
— Improved impact parameters 8999 —— mwnsormooe E
O 800? —f— 213210% SCT ROD failure i
— Insurance against radiation 2 700F -
D c . ]
damage in original pixel layers §’ 600 IP3D+SV1
> 500 :
— More robust B tagging especially 3 400" E
if remainder of tracking suffers 300 £
. . 2 200- .
* Failure of SCT/Pixel module gp. ... E
oc =
* High pileup = TRT saturation 0 2 e

Number of pileup interactions

* |nstalled with > 99.9% live channels
* Routinely readout in cosmic ray running



?% Fast Track Trigger (FTK)

* As luminosity increases, trigger must become more selective

* Push global tracking to Level 1 (100 kHz and < 100us)
* Requires dedicated hardware track finder (FTK)
* Receives all SCT/pixel hits
* Computes helix parameters (lookup tables in associative memory)
* Provides full track fit for electron, muon (other?) trigger decisions

* Implementation already well underway

* Key to maintaining single lepton p, thresholds
* Does not require shutdown or (further) detector modifications

Pixels o f=n T 1 T T T T w

& SCT £ i + ]
0.95F 2 —+——"——+— 3
Robs =22 o TF | S ool MM i*# T
RODs FormatterJ = e 0.9 = + -1 =
Cluster > 0.85F =
Finding Q 0.8E =
Q CE 3
100 kHz © = E
Event ﬁ 0-755 ]
Rate O.7§ i
| Second Stage Fit (4 brds) 0.65¢ E
0.6 -~ muon 3
Track Data = . 3
A ROB FLIC 0.551- --pion ATLAS Simulation, no IBL
05F.|..,.|....|....|....|‘...\....1....\....1...‘|.:.

Raw Data FTK ROBs |=HLT ~"0 10 20 30 40 50 60 70 80 90

ROBs FProcessing p_[GeV] 14
N



§% Milestone Commissioning Weeks
N A A WA ETVAIERA LT M7 - cosmic Run Nov 24t - Dec 8t

Feb17- Mar31- May19- Jul7- Sep8- Oct13- . . .
Feb23 Aprd May23 Julll Sep12 Oct17 Full Shiftcrew; all detectors; B field ON from Dec 1st.

X1 LTDAQ integration, using simulated events
2 detector cooled to nominal operating temperature
IBL X 2 All staves in M6
SCT --- 2Barrel + Endcap in M6
TRT [N [ [ [
LA x R
L

MBTS --- Both sides in M5

L1Calo -- --- 2 L1Topo trigger commissioned fully in trigger system
ese | | | I I [
mor | | | | | |

RPC ----- 1TDAQ integration. HV for ~ 1 sector
GC ----- X2 20ut for chamber replacements
[ )

=

@)
-

@ |
0
<

ALFA
LUCID
Lumi

xo :
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* Physics algorithm and mathematical fitting changes

Computing, Software and Analysis

— Factors of 3+ improved speed % Z‘;_ T o 3
— Robustness against pileup ?‘, z— %E‘%i‘?;ﬁ?n:f’;f’:‘f.m —
* Root readable mini-DSTs : 50: \ +ec :
5 a0f —o— Inner Detector only ]

 Reducing disk usage I A crumigetion e ‘-
— Computing may limit analysis : ?2: ATLAS Simuiation J— :

1 l
0 17.2.7.9, 32bit 19.0.3.3, 64bit 19.1.1.1, 64bit

Reduction Software release
framework

(Athena) Athena-based analysis

©P)

ROOT-based analysis

Athena-based analysis
ommon Y e ROOT

analysis format |CP] FINAL N-TUPLE pecacca= RESULTS
XAOD

T —
ROOT-based analysis

Reconstruction 17
(Athena)



%

LHC Operating Parameters

® Peak luminosity =Integrated luminosity

6.0E+34 ———— ‘ : __ I .
: : f : - — <4 1000
5.0E+34 I R : oo o oo
7-8 TeV ! ‘ | i 1 : ] | ' ' ‘
o0 40E+34 3 | <u>=140 ) ————— 100 —
(\:‘V’ 1 ‘ : ! : o S - 'e
§ 1 v <t LN =
2. 3.0E+34 1 N V) V) =
> | — —l —l - 10 o)
‘0 : c
.g 20E+34 | | f g
& =
1.0E+34 . :%
‘ (V]
Jeo E
0.0E+00 u 0.1

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Year
18



% Jet Reconstruction Improvements

e Discriminate jets from hard-scatter and pile-up

 Use tracking to remove jets from different primary collision points
* Energy corrections restore scale and improve jet resolution

Uncorrected Corrected

« F & @\ - =
2 0.16F- ATLAS Simulation Preliminary J £ ggg; ATLAS Simulation Preliminary E
S [ anti-k LCW jets with R=1.0 e u=0 ] S S anti-k LCW jets with R=1.0 e u=0
g 0.14 :— No jet grooming, no pileup correction - u=80 E g 0.2 F~ Trimmed, pileup corrected -5 u=80
N - Vs=14TeV, 25 ns bunch spacing = u=140 | N 0.18F Vs=14TeV, 25 ns bunch spacing -= u=140
‘T 0.12F mi<1.2, 500 < p¥' < 1000 GeV o u=200 1 S (1gE M"I<1.2,500<p!" <1000 GeV o u=200 ]
£ [ Pythia8 dijets -+ p=300 ] E Pythia8 dijets -+ =300 E
o 0.1 Ag ] S 0.14F E
QCD background “ .. | Ton
0.08— = E E
u ] 0.1 E
0.06[— = 0.08( =
0.04f- = 0.06F | E
» 3] 0.045 —
0.02- - 0.02 Hy k4 =
e = .o $oew J - T T e E
00 50 100 150 200 250 300 350 400 450 500 00 50 100 150 200 250 300 350 400 450 500
Leading jet mass [GeV] Leading jet mass [GeV]
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?@% The ATLAS Inner Tracker upgrade

* For HL-LHC replace full inner tracker = -
* Design uses all solid-state sensors o | —=
* 4 barrels of pixels = | — I
* 6 barrels of strips S e |l > B
* Full coverage to |n|<2.5 e R
* Maintain tracking performance with =7 7
1 1 T T T I T T T T
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Physics Reach for Run-Il and Beyond

Energy increase:

— Tevatron =2 LHC-l: AVs =6 TeV
— LHC-I & LHC-ll:: AVs = 5-6 TeV
Luminosity increase:

— Tevatron = LHC-I: x10 (to 7x 1033)
— LHC-I = LHC-II: x2 (to 1.5 x 103%)

LHC-1->LHC-II bigger jump than LHC-III

From:

1tt events/s at Tevatron
2tt events/s at LHC-I

13 tt events/s at LHC-II
40 tt events/s at LHC-III
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% Electroweak SUSY at Run 1l and HL-LHC

* Strongly produced SUSY has all but priced itself out of the market
* Neutralinos could still explain the naturalness of the TeV scale

® Run Il ++ will cover the remaining phase space
}
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R% Prospects for Higgs Coupling Improvements

* Pin down SM couplings or reveal anomalies

2.2
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?«1 Higgs Pair Production

e Ultimate test of the Higgs potential (self-coupling)
* Cancellation between box and triangle diagram doesn’t help

t
___________ H H

g b H g R

- Simulation shows that it might not be hopeless
* Very challenging even for ILC
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Summary

ATLAS and the LHC have exceeded expectations during run |
We have improved the experiment during LS1

— Detector refurbishments and important additions

— Building on physics alogrithm data processing lessons from Run |
Expect factor of two in energy reach soon (end of 20157?)
Ultimately factor of 10 in reach (lumi*energy) from Run Il
Further factor of 2-5 by the end of LHC era (2030++)

Next target not so clearly spelled out
But if it is there we will hit it...
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9

Parton Luminosity Scaling
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Barrel Toroid
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The ATLAS Diamond Beam Monitor

Hitbus chip
to generate
coincidence triggers

[l

//L-i‘ ;

'/
|

IBL
Insertion tube

4

29



