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Dark Matter Detection

“It takes gray matter to find dark matter”

e Direct detection

— Nuclear recoil from DM particle
Interactions.

- Exclusion limits by: PICO-2L, Xenon100,
LUX, SuperCDMS, PICASSO...

* Indirect astrophysical detection

- eg, positron excess HEAT, PAMELA, AMS
- as WIMP-WIMP annihilation ?

- see “Secondary Production as the origin of g
the CR Positron Excess” arXiv 1410.7239 :

 Production in colliders:

HEAT %Exp‘erivment

- If DM particles weakly interact with SM
- Search for generic decay signatures

ATLAS at LHg
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Collider “Monotonic” Searches: Mono-X
X

XX escape undetected
= Missing Transverse Energy (MET)

Event Signature: qgq = stuff + nothing

* XX WIMP pairs production described by:
- Simplified Models with initial state radiation (ISR)
- Simplified Models with Higgs
- Lightest stable SUSY particles
- Effective Field Theory (EFT)

-
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Simplified Models

EFT not valid at large Q° =
Switch to Simplified Models when Effective Field Theory becomes ineffective

Z/A mediator: generic weak interaction

axial-vector, vector, scalar, pseudoscalar
q

Benchmark: “Leptophobic Z'-like” model

X (mpm)

Free parameters:

M, = mediator mass

e My = WIMP mass

* gy = mediator-SM coupling

* g, = mediator-WIMP coupling

=

X (mpm)

[min = Minimal width assumed (decays only to DM
particles)

2
i
Axial vector case: L min = 177 By N —~ A Z

3gama

3
o B 0(ma — 2my) .

Dark Matter Benchmark Models for Early LHC Run-2 Searches:
Report of the ATLAS/CMS Dark Matter Forum arXiv:1507.00966
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Analysis Strategy

Look for a clean signature: Dark Matter

/

- high momentum object N
N

- with large ET miss
backgrounds:

- data driven
- MC (normalized with Control Regions) MET

kinematic cuts define Signal Regions

count number of events in Signal Regions

look for excess over SM background
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LHC Operations

The LHC has worked spectacularly for the last 6 years.
Runl: 2011-12 ~25 fbl of pp data @ 7 & 8 TeV

Run2: 2015-16 ~19 fb! of pp data @ 13 TeV so far

LHC luminosity at 1.2 x 1034 cm-2 s1, 20% over design goal!
This talk: results from 3.2 fb-1 13 TeV data from 2015.
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MOHOjEtS — Most sensitive search channel

13TeV Monojet Event

Run Number: 279284, Event Number: 606734214

2015-09-14 12:05:34 CEST

“Leptophobic Z™ (only couples to quarks)
S-channel, spin-1 mediator @ NLO
B-W propagator, gx=1, g,=0.25

g
q X

dq 9x

q X

Compressed SUSY scenario-
5GeV<Am=m,—-my<25GeV
(Madgraph-5 aMC@NLO)

-
=

<t
=0

stop, sbottom, squark pairs:
250 GeV < Mgga < 700 GeV

LED ADD: Large Extra Dimensions
Arkani-Hamed, Dimopoulos, Dvali
Unifies Planck and EW scales via
MD = Fundamental Planck scale

N = Number of extra dimensions

q g
Jet +
Graviton
Emission
q G

July 28,2016
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Monojet Analysis

Signal Selection Backgrounds
(MC+ 3 Control Regions)

Jets recons with anti-kt R=0.4 Process Fraction

* Primary vertex in beam spot B2 2050’ 7%0 Gev
ETmiss > 250 GeV -V + JetS 58% , 65%

W -Vl + jets 35% , 23%

E:""**trigger

7 signal regions to 700 GeV
® PT (jeheadmg) > 250 GeV |r]| <24

 A(P: ™, Pr7) > 04 for all jets oo L 7%, 12

o veto leptons (e/p) > 20/10 GeV urtyet, 4, 0 0

* veto: > 4 jets (P+> 30 GeV) diboson

' T non-collision
Example Control Region : Z-vv + jets bkg: B L ! iy
Select W (- pv) + jets using 30 < M; <100 Gev MI = 2p7pi|l — cos(d" — ¢¥)]
MC(Z(—v)) _
Z(—v) P g signal Transfer factor from Control Region
Nsignal = (NW(apv}.contrGI i W(—:opv).control) X MC - to Signal Region

W(—pv),control

Do simultaneous global fit of 7 exclusive SR+CR

July 28,2016 8



Events / 50 GeV

Data / SM

Monojet Control & Signal Regions

Slgnal Reglon > 250 GeV

'ATLAS o Data2ots

10’ 24444 Standard Model

6L -Vs=13TeV, 321" B 2 vv) +ets : :
105 Signal egion - o W - pv +jets control region
10° E-p >250 GeV, 7250 GeV o (No lepton veto)

10° B Z(~ 1) + jets 0°
- Dibosons > T T I T T T I T T T T T T I T T T I T
10° I i+ single top 8 A TLAS L 0 ) Data 2015
..... m(B'. 'iu) = (350, 345) GeV o 105 p <<z Standard Model
10°E ... WL, . 0 . (m_ M )= (150, 1000) GeV © {s=13TeV, 3.21b I Z(~> vv) +jets
N T, g ADD, n=3, M_=5600 GeV 2 W(= uv) Control Region w§—> w)) + l_!:ttz
c 4 i - uv) +
10 miss, w J
L% pT>250 GeV, ET >250 GeV W(— ev) +ets
1

o Z(— 1) + jets
I Dibosons
I it +single top

IIIIII.II] IIIIII.I.I] IIIIIIlI] Liil

102 10°
15 __..'. ..... s L. eens Neeeen LU USSR S LI L . N
C 10
15& &~ ‘- 7 .AF 279 /A%/—A/-ﬁmt;//h///-/
05 :_. ....................... P R R s e oo R R i : 1
400 600 800 1000 1 200 '1 400
E™S [GeV]
= E
Systematics: S 2
jet, Ef™*energy scale 1.6% 3 | _
lepton ID < 2.6% 400 600 800 1000 1200 1400
W/Z+jets modeling 2%-4% E™ [GeV]
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Monojet SUSY & ADD Limits
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- ATLAS Preliminary

~ Vs=13TeV,3.21b"

All limits at 95% CL PANH

—— Observed limit (+10500")

'
|IIII|IIII|IIII|I|III|IIII

Run-1 limits extended 1
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m. [GeV]

G- q +I’? (= i1 8,65

ATLAS Preliminary
Vs — 13 TeV, 3.2 fb™"
All limits at 95% CL ;

"""" A A SUSY z
—— Observed limit (=1 ”theory)

- - - Expected limit (=1 ooxp)
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LED ADD

|IIII|I||

I
ATLAS

Vs=13 TeV, 3.2 b’

All limits at 95% CL

M, Lower Limit [TeV]

Illlllllllllllllll

I [ [ I
_____ Expected Limit (x 1o )

exp:

Observed Limit
——————— Obs. Limit (after damping)

ATLAS (s =8TeV, 20.3fb™’

II|IIIIIIIII|IIII|III

3 4

Number Of Extra Dimensions

10



m, [GeV]

Monojet WIMP Limits

T T T T I T | T T T I T T T T |
ATLAS Preliminary ==~ Bxpectedlimit (= 10,)
Ys=13TeV, 3.21b" " Observed limit (= 10y, **)

- Axial Vector Mediator L -
Bitss Earribai D Perturbativity Limit
400 [ A= 0.25, g = 1.0 Relic Density —
95% CL Limits
200 —
0 1 | | 1 I | | 1 1 | | II | | | | | | 1 | 1
0 500 1000 1500 2000
m, [GeV]

Simplified Model limits
* Exclude upto 1 TeV in

* Relic abundance based on WMAP, Planck

assumes only the specif

mediator mass

ied interaction

—
A

(x-proton) [cm

0
wn

o

1 0—30 L.

107

107

107

1074

* below relic abundance curve: DM over production
» above relic abundance curve: DM under production

July 28,2016
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| ATLAS Preliminary 90% CL Limits ]
- Vs=13TeV,32fb" —— XENON100 .
— ; mmoo LUK .
B L PICO-2L |
] i PICO-60 il
- A —— Axial Vector Mediator -
: \
- Vo Dirac Fermion DM —
n N ]
B “‘ g,=025,g =10 u
N -
I - AY p—
- B AY -
NSO N e
— =
_l | | IlIIII| | | IlIIII| | | IIIIII| | | IIIIII| |
1 10 107 10° 10*
m [GeV]

Simplified Model cross section limits
expressed as Direct Detection limits

NOTE: Only valid for “Leptonphobic Z"

Simplified model
11



Mono Y — Next best search channel

Signals
dimension-7 EFT operator
(same as Mono-Z with k;=k =1)

arxiv 1212.3352

| 5% o
L:A—% XX ;ngiﬁ F,u,y

(]|
=l

Event Selection

y trigger 70 GeV (99.7% eff)

primary vertex, > 2 tracks at 0.4 GeV
Photon P; > 150 GeV

E:™ > 150GeV leading vy |n| < 2.37
Ad(y,Pr)>0.4
OorljetPy>30GeVIn|l<4.5
Lepton veto

Signal acceptance 0.43-0.55
July 28,2016

Simplified model - Leptophobic Z'

with g,=1 g,=0.25
y
q X

med
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Mono vy Results

SR
Observed events 264 Backarounds
Fitted background 295 + 34 Z+ISR - w +yCR
Z(— vv)+vy 171 =29 W +ISR - V||+'YCR
W(— tv)+vy 58 +9
Z(— €0) +y 3.3+0.6 Z - ll+yCR
¥ + jets 15+4 ZI\WH+jets
Fake photons from electrons 22+ 18 tt,y+jets,multijets: data driven
Fake photons from jets 26+ 12
Pre-fit background 249 = 29 3 Control Region: Invert 1 or 2 vetos
= use to normalize the W+y & Z+y MC

Single muon W— Iv Control Region ‘

= 1{]4 T T T LA e e e Illlaltall LI
[ - . -
- T 0] ATLAS Preliminary S|gna| - - DM150 M500
5 — ATLAS Preliminary Single-muon CR —8-data =2 10° {5=13 TeV, 3.2 fb™ Regi Z{—=vv)y
o 10 ; W(— vy - egion W(— hv)y =
= 15=13 TeV, 3.2 1fb B Fake Photons ; = B Fake Photons
=~ F . .z 0y 1= 1+ fets —
% 10° - Zl—=vvly E ............... 3
g ¥ +je‘ts L ]
[ 10 i =
; 1
107" o
M L I IR B L B N E S
2 i cF 3 % 1.5 =
3 1F - N E E 05 . $ 3
a 0.5 E + = PRI RS NS S U SR RS S S S i G St

156300 280 300350400480 500" 550600 5020 20 G0 30 40 450 50 550 60
e
:

Eu_'lu_ms [GeV]
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95% CL lower limit on M. [GeV]

Mono y Results

< ISR BN DL R B I BN B B
ErorT T T T 1111 T T T 11T T T I 5 r AMSPFE'IH’TIHEF'}( .
900" ATLAS Preliminary e osenedimt 5 O, 350 {5=13 TeV, 3.2 fb" B oo 3
gooE EWEFTmodel .. expected limit 4 £ = o Expecied 95% CL 3
E (s=13TeV,3.210" HEN expacted = o E 300 Axial o I Expected + 1o B
?{]ﬂ:— 3. axpeciad + 20 = 25(}:_ \al-vector mediator T Relic density E
B00E —— truncated imits = — Dirac DM Perturbative limit 3
= = 200~ _ _ -
500F- 3 E 9,025, g, =1 E
400E- = 150 E
3005 2 100F =
200> 3 sof =
1{]{]:_ 4-1 _: - 111 I 1 I-I-Irl I L 111 | L 111 | L1 11 I 1 :
- 3 100 200 300 400 500 600 700 800
1 10 10° 10° m,.q [GeV]
m, [GeV] — T T
E 107 \ | .a.l'.'us F"reliminar‘g'l
. . - — | |
Truncated limits on suppression S 10%E | | 5=13 TeV, 3.2 b
* i *NN* -
scale M* requires Ecy < g*M . 3 10% 00 CL limite
Truncation due to limits of EFT validity 2 10 s
5 10
S 420
+P) limits for g T e e
G(X _ ) o i 107 Dirac DM, g _=0.25, g, =1
A-V simplified model 104 —— PicoaL
-“3—42 KEMOH 100
[ Il "N T ; I'UM. e
10 10° 10° 10

m, [GeV]
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Mono Z/W (hadronic)

Two DM production models considered:

EFT Dimension 7 operator Axial Vector mediated model

q Z q W,z X
7
X
o
q X a X

ArXiv 1212:3352 M, = 0-1 TeV
g My =0-0.5 TeV DM Fr?rumk
") ; — Benchmarks
¥ = F XX § :ng.fyF;y Jq _0.25

F. = field strengths for SM U(1), SU(2), SU(3)
gauge groups.
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Mono Z/W = high Et miss + boosted W/Z ( fatjet)

small-R jet
et Zi

Event Selection
E;:™** trigger > 80 GeV
ETmiSS > 200 GeV boost
at least 1 large (anti-kt R = 1.0) jet: P+ > 250 GeV  wyz
Mt = Mz / My, £ 15 GeV
no loose leptons = e,y Py >7 GeV |n| < 2.47, 2.7 Fat]

large-R jet
with 2 sub-jets

substructure variable D,(Pr) =

discriminate W/Z from QCD
small-R jet

Backgrounds
23 A LR RN AL AL LA LARLE RLR RRLR RAAE
E szg%;{;flmmamn “Wlﬂtsi'nwﬂwzn: Process events
B 018 sy smcey gt oa Z+ets 519 + 31
= (.16 MCut = .
£ g:iz_w R-1.0pts E W tjets 326 + 22
a ;Tnmmad[f S5%R_=02) 3 i ]
“ “-{:"E E tt and single-top 217 £ 18
oost [ 5 E Diboson 88 + 12
E Al =
oose A Total Background 1150 + 30
oozE [ 4N T E Data 1143
D051||1|5225 Sh%|544|5r5 . .
p? Simultaneous profile
* D, = f(2-pnt /3-pnt track correlation) likelihood fit of 3 Control
arXiv 1409.6298 Regions constrains MC
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Events / GeV

Data/Bkg

Mono Z/W Results

L L I AL ) B P P B ] - L I O B S B Sy B B B
107l ATLAS Preliminary = Dibocon Bl 3 = ATLAS Preliminary o DA, vector mode
& \'ZEE 13 Tev de‘f 3.2 0" ] Single top 3 » 107z ¥s=13TeV [Lot=3.2f0’ pm ffSeon e
- Z(l)+jets control region [1Z+jets ] 5 8 signal region = Single 1op =

ol o Premm packgrouna _| SYStematics dominated & | ‘zjﬁﬁ‘:‘;ﬂm{ B
E = . = . w1ss Pre-fit background =
E 1 By large R jet parameters S ? =
i z - L = .
5 mass resolution: 10% - =
= — -1
- 1 D, scale: 5-10 % 108 E

107 = - .
= 3 107 =
B ,‘ | ;

e e e TRl N e s s
- = n 2_—I T T I T T T | T T T | T T T I T T | T T T I I—_
| . foa - , P -
S R E N S RN B g k5 ) 7z ZZZ

0200 400 600 800 1000 1200 1400 T

ETSs  [GeV] 00 400 600 800 1000 1200 1400
T no mu E::IBS [GEV]

Limit on EFT suppression scale M* vs My Vegtor model: limits on signal strength i
%%ﬂ_l T T T T T T T T T T T T T T T T T T T ] cﬂ-'j-'f bt E
€ [ ATLAS Preliminary —— Observed ] ._E. 1800 E
= . 5
5800 [L=32Mb" (s=13TeV woeee. Expected - £ 1600 :

E | Zzyy EFT . '
%?un_— “ -th i 1400 mzd
n ] ®
2H [ J+20 . 1200 &
3 sool- ] 1000
5L ]
o L . BOO
500/ — S 10
401]:— _: 400
- ] 200
Sﬂﬂ_ [ S T I T S T A Y N SN AN SO WO S NN WO N N
0 0 600 0 18 % 100 200 300 400 500
m, [GeV]
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Mono Higgs (h—bb,h—=yy,h—4l)

Final states:

h N bb + ETmiss
two b-jets + E™*
h _)W + Etmiss

h- 4l + E;™®

ISR of Higgs is Yukawa suppressed (i.e. coupling to light quarks is small)

Model 1: Simplified... massive vector mediator w/ baryon number radiates Higgs, decays

to WIMPS (also with baryon number)
specified by: g4, 9x , 92 , Mz ,Mx , mixing angle sin 3 : SM h to baryonic H

Model 2 (2HDM): vector mediator (Z’) + two-Higgs-doublet (five Higgses)
Z’'— A® + regular Higgs h, A°-xx (BR ~ 1)
specified by: g4, 9x , Mz ,Ma My
h — H mixing angle a & tan 3
assumes alignment limit — cos(a-3)=0

July 28,2016 18



Mono Higgs (h—bb)

Event Selection
« Emiss trigger > 80 GeV
« Ermiss > 150 GeV , Pymiss > 30 GeV central region, lepton veto

 resolved region: Etmss < 500 GeV = two central jets, R = 0.4, 2 b-tag)
* merged region: Etmiss > 500 GeV = one large R jet (w/ btag+ 2 track jets)

* A@ (Eqmiss , Pymiss) < 11/2 = suppress fake Eqmiss J _
e A@ (Esms, h ) > 120° - ATLAS

. A (jetl, jet2 ) < 140° }suppress QCD di-jets LR R
» B-tag eff=70%, mis-ID=12%

E,Ifliss Merged
(GeV) 150 200 >500
Z + jets 259 £ 27 3.80 &= 0.44
W 4+ jets 95 4= 28 2.48 == 0.71
tt & Single top 1444 4+ 44 4.83 + 0.88
Multijet 21 4+ 10 —
Diboson 17.8 = 1.6 1.20 £ 0.12
SMV h 2.8 = 1.3 0.15 4= 0.08
Tot. Bkg. 1840 &= 33 12.5 = 1.3
Data 1830 20
Exp. Signal 80 £+ 8 149 + 34 Signal Event
misS —
do profile fit to M;,, in Higgs window for all CR, SR B, =213 GeV

M; =120 GeV
July 28,2016 ! 19



Events / 10 GeV

Data/Pred

20 _I T T I T T T | T T T I T T T I T T T T T T |Dlatlal I ]
— . . —— —

- ATLAS Preliminary ) Z+jets =

- Vs=13TeV [Ldt=3.2f" 3 tt + Single top -

16 —Resolved : 0 lepton ] Wrjets T
C 350 GeV < ET™° < 500 GeV (] Diboson -
@ SM Vh =

Multijet

ackground Uncertainty _]
----- Pre-fit Background
— - mono-H Vector Mediator ]

M, =2TeV,M =1GeV —]
Osignal = 0.1 pb

y |
100 120 140 160 1

m, [GeV]

dijet invariant mass (2 b-tag)
350 <E;™*° < 500 GeV
Showing signal template

July 28,2016

1 | | | | 1 | | —
200 220 240 260 280

—— Data
\F_ 13 TeV:IZ s

L=3.2fb ! [ tt + Single top
[ W+jets
[ Diboson

Merged

S ignal

[ Standard Model VH
Multijet
Background Uncertainty 3
Pre-fit Background ]
mono-H Vector Mediator 3
M,. =2TeV, M =1GeV

_01pb

| | |
600 800

|
1000

E.™* all signal regions

0 1200
ET*® [GeV]
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ATLAS F'rE|II"I"III"|aI'5F e Dhaervad Lm-.ns )
s=13TeV,3.21b" = = == Expecled Limils
Vector Mediator @ Expected +1o E
(8)=0.3, g =1, =1/3, == Expected 120 :
S 9="9, 922"z« Generated Signal Points.
10° 5§

July 28,2016

Mono nggs Results (h—bb)

Lo prnl

llll

10°

”103

Limits on WIMP Mass —
for Vector Mediator model

specified by: g, =1/3 g, =1, 9z =M
sin §=0.3

m, [GeV]

BDD._ LI B I B B B LN B
= — O d Limit

750 :_ATLAS F'nallmlnarynr e Emﬁeﬂc”;:d gk
EVs=13TeV, 32’ I Expected tio
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Ctan(B)=1,m =100GevV I bbb OO

650 & . enerated Signal Poin

600 . . N

550 £
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450 L =

400 ;*— LS s, =

350 |- ; =

300 & SRV EY 2 RO Ar S et M S 7 il L W BT A e Sy i i L
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Edward Diehl - ATLAS Dark Matter

Limits on Z'+2DHM Model
pseudo-scalar A Heavy Higgs mass
vs Vector Mediator mass

limits to 500 GeV on A
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Mono Higgs Results (h—=yy,h—4l)

h—yy small BR (0.002), but clean signal
Search for peak at m,, ~ m,

e NO excess [

set limits on a(pp 1 hxx)

= F L L L T T T ] 3
&  7F ATLAS Preliminary —e— Data =
E E Vs=13TeV, 3.2fb" —— Signal + total bkg 3
§ 6 = High EfT“‘SS, High p”T’Y ---------- Non-resonant bkg + h —
i 5 o --=- Non-resonant bkg =
=
o
2 o
1
] | ‘:l-% N PR - o — T -
110 120 130 140 150 160
m,, [GeV]
3 45 : T T T I T T T | T T T I T T T | T T T I T T T I T T T I T T T I T T T I T T T :
E 40F- ATLAS Preliminary - Observed 95% CL
?— - h— vy ---- Expected 95% CL 3
351~ 1 Theory =
ey - = ) 3 ]
€ 30 Vs=13Tev,321b I Expected * 1o E
m = Vgctor mediator Expected + 26 =
X ogfE Dirac DM, m,, =1 GeV 3
= = 9=1/8, 9,1 =
=X ook q ]
<~ — .
T 155 —
o = -
= 10 E
© E
EI \"'l"'l"'l"'l ------ by

0
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h—4| Very clean but |

* Search for excess hi
* NO excess [I

ow BR
gh MET events

set limits on a(pbo [ hyy)

10’
10°
10°
10*
10°

ATLAS Preliminary
m, =1 GeV

13 TeV, 3.2 fb™

110 < m,, < 140 GeV

Events/10 GeV

- N
50 100

LIS L N B L L L B L L B

—— Vector: 200 GeV
Scalar: 300 GeV
H—4l

Bl zz

B Z+jets

ot

B zHviy

150 200 250 300

EMsS [GeV]

10? |
ATLAS Preliminary
| Vector:m, =1 GeV

13 TeV, 321 fo'
110 <m, < 140 GeV

1

1 1
— Observed CLg
---Expected CLg
H+10
[Jt20c

95% CL limit on & x BR(H=> ZZ*~ 4I) [fb]

|
500

ATLAS Dark Matter

| |
1000 1500 2000

[GeV]

med
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ATLAS Mono-X Results

lle’

>= jet

Photon

W—lv

=

W or Z (qq)

t/b jet

H—bb

H—yy

H—4l

Runl

EPJC 75 (2015) 299
(hep-ex 1502.01518)

PRD 91(2015)012008
(hep-ex 1411.1559)

JHEP 09 (2014) 037
(hep-ex 1407.7494)

PRD 90 (2014) 012004
(hep-ex 1404.0051)

PRL112 (2014) 041802
(hep-ex 1309.4017)

EPJC75 (2015) 92
(hep-ex 1410.4031)

ATLAS PRD 93 072007 (20106)
(hep-ex 1510.06218)

PRL 115 (2015) 131801
(hep-ex 1506.01081)

Run2

Submitted to PRD
(hep-ex 1604.07773)

JHEP06(2016)059
(hep-ex 1604.01306)

ATLAS-CONF-2015-080

ATLAS-CONF-2016-019

ATLAS-CONF-2016-011

ATLAS-CONF-2015-059

2016 will provide much more data to extend these analyses...

July 28,2016
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Compendium

DM Mass [TeV]

of all ATLAS results
for Leptophobic Z'

model.

Includes limits
from dijet analysis
not covered in this
talk.

July 28,2016
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Conclusions

First ATLAS searches at 13 TeV 3.2 fb™ for Dark Matter signatures
with mono-jets, -photon, -higgs, -W/Z final states

No excesses in Signal Regions = compatible with Standard Model
Limits are set for Dark Matter Forum benchmark simplified models

DM Slmpllfled Model Exclusmns

ATLAS Prellmlnary June 2016
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Dijet Resonance Searches

q jet
* Look for resonance in dijet spectrum
* More sensitive than mono-X searches
over wider range of mediator masses.
* But an observed excess not necessarily
related to DM

q jet
_ Three S_eafCh strategles ¢ T atas T
1) High mass dijet search 3 B 1513 ToV, 3615

g

— Background fit

—— BumpHunter interval
o-q°,m_ =40TeV
- QBH (BM), m, =65 TeV

« High rate so high threshold required 10*
* Probe mediator mass > 1.5 TeV
 PLB 754 (2016) 302

2) Low mass dijet search performed with**

mEl‘ITLI,T IIIIII|_|_| IIIIIIII| IIIIIIL|,| IIIIII|_|,| Ilé

trigger objects (“data scouting”) 0 Q6 (B
. -value = 0.67 A e
450 GeV < mediator mass < 950 GeV Fitlaange:1_1 it THE
1 y*| < 0.6

e ATLAS-CONF-2016-030
3) Trigger on ISR photon to avoid

high jet trigger thresholds
* Probe mediator mass < 450 GeV
e ATLAS-CONF-2016-029

gnificance

data - fit
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Muon Spectrometer:
0.5-1T toroidal magnetic field
Resistive Plate Chambers &
Thin Gap Chambers for trigger
Monitored Drift tubes & Cathode Strip
Chambers measure sagitta
In[ < 2.5

July 28,2016

perlment

Inner Detector:
2T solenoid
Silicon pixel & strip detectors
Transition radiation tracker
Interaction vertex

In[ <2.5

Several hundred tracks

per collision
Calorimeters:
« Liquid argon electromagnetic
calorimeter
* Tile hadronic calorimeter
* |In|<4.9
e 9.7 interaction lengths at n=0
Detector component Required resolution 1) coverage
Measurement Trigger
Tracking op./pr =0.05% pr ©1% +2.5
EM calorimetry or/E =10%/VE ©0.7% +32 +2.5
Hadronic calorimetry (jets)
barrel and end-cap or /E =50%/vE ©3% +3.2 +3.2
forward or/E =100%/VE&10% |3.1<|n| <49 |3.1<|n| <49
Muon spectrometer 0p,/pr=10% at pr = 1 TeV +2.7 124
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