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Typical search channel:
- mono-jet,

- mono-photon

mono-W small rate exp.

- same couplings up/down-type
quarks

W boson emission may become
dominant

- opposite sign couplings

Largest BR for hadronic decay

Y. Bai, T. Tait; arXiv:1208.4361
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Isospin Violating DM

Feng et al.; arXiv:1102.4331

— —CDMS-Si (SUF)
CDMS-Ge (SUF)

=== CDMS-Ge (Soudan)
——XENON100 (2011)
---- XENON10 (2011)
1DAMA (Savage et al.)
CZ_2CoGeNT (2010)

fnlfp =ratio of proton/neutron coupling

For -0.72 < fu/fp, <-0.66 the DAMA- and CoGeNT-favored regions
overlap and the sensitivity of XENON is sufficiently reduced to be
consistent with these signals
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Dataset

_ @ 2011/12 2 Design
Energy 7 /8TeV 14 TeV TETRITII .
R racine 200 A T A T

Luminosity 3.6/8x 1033 10°* cm2s”! SEPTEMBER 1921 2013 « CHICAGO, IL
Pile-Up

.

T T TTTTTTTTTTTYTT)
I~ ATLAS Online Luminosity \s =8 TeV :

D LHC Delivered
25 ‘ C] ATLAS Recorded

20“ Total Delivered: 23,3 16
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Analysis uses full 2012 ATLAS data set (20.3fb-1)
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%\E Wimp Signal

® Using Effective Field Theory

e (C1, D1 (scalar), D5 (destructive), D52 (vector) (constructive,
mono-W only) and D9 (tensor)with M*=1TeV

® mpm=1,50,100, 200, 400, 700, 1000, 1300

® Sensitive possibly as well to e.g.: H—inv decays (Wh, Zh)

Scalar quark

sciqut | 01
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B Selection

Initial jet
® Jets boosted, reconstructed as single large
radius Jet Rgsx = min|[0.3, ‘w_“ <]
® Using ‘Cambridge-Aachen’ algorithm for jet N\ A P "N
reconstruction (0 o
R - o '
- pm>250 GeV, |n|<1.2 i i

- 50GeV <Mjets< 120 GeV

- (y)<0.4, where V(y)<min(pt', p12) AR1,2 | Mjets
(balancing of two leading subjets)

® Further selections:

= <=1 anti-kt 0.4 jet with pt>40,
In|<4.5
— q
........................................... - separated from large radius jet
w and ErM'ss

- Signal Regions:
Er™'ss> 350, 500 GeV
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B Background Selection

® MC simulations: ATLAS 203fb" \s=8Tev —* Data
miss TOp
= ttbar top CR: E. ™ > 250 GeV W(e/w/)+jet

/// uncertainty

- single top

- diboson

® Top-CRregion:

- 1 b-tag, 2 narrow jet, 1 large jet

—e— Data

Wiz(elw/z)+jet ATLAS 203f5" \s=8Te
Top ’

B Diboson u CR: ™™ > 350 Ge ® Dominant bkgd:
/1, uncertainty meon—CR Z(vv)+jets, W(lv)+jets and Z(ll)+jets

, ,
/ / e Data-driven method

- muon: signal selection+p

60 70 80 90 100 110 120
mjet [GeV]

Bjorn Penning ¢ DM at Collider Workshop e Chicago, September 20t", 2013




Control Regions

—e— Data
Z(vv)+jet 1
W/Z(e/w/'t)+jet ATLAS 20.3fb \s=8TeV
Top

B Diboson low ET'** CR: 250 < ET'** < 350 Ge
////, uncertainty

—e— Data
W/Z(e/w/t)+jet
Top

B Diboson

/////, uncertainty

| Z boson
. // 1ol 777/
MW/_//////L// 7/ ///M/é//( 7 // 7,

ATLAS 203fb" \s=8TeV

Z CR: ET™ > 350 GeV

Events / 10 GeV

G

e

e/

® W-CR: 250 < Ey™iss < 350 GeV
® Z-CR: 2y, Ey™ss > 350 GeV

® Good agreement in all validation regions
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Event yield

Process EITmiSS > 350 GeV Efrniss > 500 GeV
39

/ — VY

W — v, Z — 67

WW,WZ,27Z
tt, single ¢
Total

Data

® W/Z+jets dominant (85%)
- QCD negligible in hadronic W/Z selection

® Uncertainties dominated by limited CR statistics
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Results

Low Eymiss

ATLAS 203f6' \s=8Tev  ° 2aa

- miss Z(vv)+jet
SR: E;™ > 350 GeV W/Z(e/w/t)+et

250 Top
B Diboson
200 7///, uncertainty
— D5( u_d) x100
150 D5(u=-d) x1

i ’ /
1oo 7 //////er //_;//_//////////4 // M/ ( W »
50 j j / '/

, — _ | —
%O 70 80 90 100 110 120

ATLAS 203fb" \s=8TeV —eData
miss Z(vv)+jet
SR: E; ™ > 500 GeV W/Z(e/w/t)+jet
— D5(u=d) x20 Top
D5(u=-d) x0.2 Bl Diboson
////, uncertainty

300

Events / 10 GeV
Events / 10 GeV

80 90 100 110 120
M, [GeV] (GeV]

jet

Unfortunately no excess over SM found
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Limits on Mediator

T T T
—eo— D1: Obs 90% CL
«=== D1:Exp 90% CL

Expected limit £ 1o

“SR: ET™ > 500 GeV

Expected limit+ 20

300 :
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ATLAS 203" \s=8TeV

scalar 100}
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~=== C1:Exp 90% CL
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—_—
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CMP{. scalar

“ATLAS 203fb \s=8TeV
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Individual limits on Mediator Mass
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—&— D5(u=-d).obs —a— D5(u=d).obs 90% CL
- CoGeNT 2010 —— CDMS low-energy Y
—— XENON100 2012 COUPP 2012
D5:ATLAS 7TeV j(x%)

spin independent

ATLAS 203fb' \s=8TeV

1 10 10°

spim“iv\depemdam&

ATLAS 203fb ' \s=8Te

o=

spin dependent

D9:obs COUPP 2012
90% CL — SIMPLE 2011 BPICASSO2012

lceCube W'W lceCube bb
D9: ATLAS 7TeV j(x%)

spm-—-ciepandem&

® Converting into limits on WIMP-Nucleon scattering cross section

® Spin independent limits improve by three orders of magnitude if up/

down have opposite sign
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Limits on H—inv.
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Limits on Higgs—inv
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[fh1

—o— Observed: 90% CL

2.5 SR: E?'ss s> 500 GeV - - - Expected: 90% CL
—&— Observed: 95% CL

- - - Expected: 95% CL

upper limits 6 x A x ¢ [fb]
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08 1 0.8 1
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Model independent limits as function of W-boson fraction

Bjorn Penning e DM at Collider Workshop e Chicago, September 20t, 2013 | 4



Conclusion

First WIMP search using ‘mono-W/Z’

In case of constructive interference between up- and down
quarks, the results set the strongest limits on M*

There is no significant excess observed in these signal regions.

Exclusion limits are extracted on mono-W and mono-Z signals.

Please see ATLAS-CONF-2013-073 for details
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Ldt=203fb" Vs=8TeV —=— D9:obs
ATLAS Preliminary

—a— D5(u=-d):obs
—— D5(u=d):obs
90% CL D1:0bs
—¥— (C1:0bs

400 600 800 1000 1200
m, [GeV]
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C/A Jets

 For highly boosted objects objects, decay
products have narrow dR distribution

- To recover efficiency & resolution:

- Use a single large R Cambridge/Aachen jet
encompassing all decay products

- Revert last step of clustering and look for
two low mass, symmetric sub-jets

- Recluster constituents of sub-jets, keep 3

hardest new sub-jets

« Process greatly improves jet mass

measurement, QCD separation

Initial jet
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. AR, s
Rk = min[0.3, —54] Filtered jet

arXiv:1306.4945

C/ALCW jets, 600 < p”" < 800 GeV

Ungroomed Z—- qq

Ungroomed Dijets ]
—— Filtered Z— og
—— Filtered Dijets
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