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Harsher Conditions at the LHC
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Harsher Conditions at the LHC
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Harsher Conditions at the LHC
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Trigger Bandwidth Limitations in ATLAS

- ATLAS subsystems level 1 readout bandwidth: 100 kHz.
* Allowed level 1 bandwidth for muon triggers: 20 kHz.
» Two options:

Trigger Rate Muon p_T > 20 GeV | Muon p_T > 40 GeV

Without NSW 60 kHz 29 kHz

With NSW 22 kHz 10 kHz
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Trigger Bandwidth Limitations in ATLAS

- ATLAS subsystems level 1 readout bandwidth: 100 kHz.
* Allowed level 1 bandwidth for muon triggers: 20 kHz.
» Two options:

- Reduce number of events with real muons, but miss
interesting events (e.g. H = 1T with one T decaying into
a muon).
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Trigger Bandwidth Limitations in ATLAS

- ATLAS subsystems level 1 readout bandwidth: 100 kHz.
* Allowed level 1 bandwidth for muon triggers: 20 kHz.
» Two options:

- Reduce number of events with real muons, but miss
interesting events (e.g. H = 1T with one T decaying into
a muon).

» Improve the trigger system: New Small Wheel (NSW)!

Trigger Rate Muon p_T > 20 GeV | Muon p_T > 40 GeV

Without NSW 60 kHz 29 kHz

With NSW 22 kHz 10 kHz
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The New Muon Small Wheel (NSW)
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triggers on A, B, and
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The New Muon Small Wheel (NSW)
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small-strip Thin Gap Chambers (sTGC)

« Gas mixture flows in sTGC: - .
n-pentane / CO, (45% /
55%).

- Cathode: Pads and Strips.

* Anode: Wires.

- Readout the pads for
triggering. e % [

- Readout the strips and 1.8 mm
wires for tracking. pitch / >

- Signal related to charge
deposited on pads and

.
strips.
IIIIIIIIIIIIIIIIIIIIIIIIIIII/

* 64 channels per readout e - Strips 3.2 mm pitch /
chip (VMM).
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“Module -1”

* “Module -1”

* Prototype
sector of the
NSW

- Composed of
4 sTGC
layers
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Fermilab Test Beam (May 2014)

- 32 GeV pion beam - Readout (VMM1)
+ Pixel Telescope » Motion Table
- Module -1
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Fermilab Test Beam (May 2014)

« 32 GeV pion bea - Readout (VMM1)
+ Pixel Telescope » Motion Table

W /)
- Module -1 : \,\y .
LayOUt =2} 31 x _;-:-j-.;‘{;,\;' / ‘R xl- ; : :
'SR 4 ! 3 "4 :
~ 4 1) gt 5
\ YR, e

(not to scale)




R TRIUMF

Fermilab Test Beam (May 2014)
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Fermilab Test Beam (May 2014)

- 32 GeV pion beam - Readout (VMM1)
+ Pixel Telescope » Motion Table
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Fermilab Test Beam (May 2014)

- 32 GeV pion beam - Readout (VMM1)
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Fermilab Test Beam (May 2014)

- 32 GeV pion beam - Readout (VMM1)
* Pixel Telescope
- Module -1

Layout

(not to scale)

(pixel)




R TRIUMF

Pixel Telescope
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Pixel Telescope
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Pixel Telescope
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“S-shape” Correction

- Y-axis: difference
between strip cluster
mean and pixel track
cluster

« X-axis: difference
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“S-shape” Correction

- Y-axis: difference
between strip cluster
mean and pixel track
cluster

« X-axis: difference

No deviation
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“S-shape” Correction

- Y-axis: difference
between strip cluster
mean and pixel track
cluster

« X-axis: difference
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Pairwise Residuals

« Some runs have beam hlttmg module -1 wire support
or spacer button. R
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sTGC-telescope Analysis Results

& Nominal
O Special

« “Per channel”
pedestal corrections
not available for
layer 1.

« Dead channel for
run D layer 2.

* Wire support and
button in tested
region for run E
layers 2 and 3.
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sTGC Standalone Analysis Results

® Nominal
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sTGC Standalone Analysis Results

+ & Special =

« Wire support in tested
region for runs E, G, J,
K, L, N.

- Use pairwise residuals.

* Apply the “s-shape”
correction extracted = f
with the pixel telescope. = | ———

- Different runs probe
different parts of the
module -1.
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Conclusion

- The NSW is a key Phase-1 upgrade.

- Achieved spatial resolution of “module -1” around
50 um; well within design requirement of 100 um.

* NIM paper in preparation.

- Next steps: Construct a Canadian prototype and
test it.

June 17, 2015 Sébastien Rettie - 2015 CAP Congress 14
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Backup
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The New Muon Small Wheel (NSW)

- International effort
- Canada

« 32 quadruplets + 8 spares
» Chile

« 32 quadruplets + 4 spares
« China

« 32 quadruplets + 4 spares
* |srael

* 64 quadruplets + 8 spares

————

« TRIUMF - Carleton
 Cathode board production: - Anode wire winding and
graphite spraying and chamber quadruplet assembly.
wall assembly. * McGill
- Quality control for all received - Cosmic ray testing.

parts.
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Residuals
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Residuals

Layer 3 Exclusive Residuals
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Runs 334 and 335

- All layers free of
support structures
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Run 335
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- Layer 2 is being hit
on support structure
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Fakes come
mostly from
activation in
the end-cap
toroid.

June 17, 2015

Resistive-plate
chambers (RPC)

End-cap toroid
Monitored drift tubes (MDT)
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Pixel Tracks

4000

3500

« Require x2< 10

¢ A”OWS fOI‘ Very 2500
straight tracks

ATLAS Work in progress

- Removes most
multiple scattering
events. | e

Pixel telescope track quality parameter

June 17, 2015 Sébastien Rettie - 2015 CAP Congress X
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o vs. Impact Angle

« From previous test beam efforts.
« For difference HV values.

120

100

—fp—3.1

()}
o

Resolution[micron]
(0]
o

—dr—2.9

B
o

0 5 10 15 20

Angle [degree]
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Event Selection

Clustering
+ Only select cluster having 3, 4, or 5 hits
* Require max bin of cluster not be next to zero bin
« Require all bins close to max bin: (bin - binmay) < 2
Require all 4 layers be hit
At most two 3-hit clusters in event
TDO Cuts
Corrections
- “Per channel” pedestals applied, except for layer 1
- -0.5 strip length offset for L2 and L4 by construction
 corr = -A*sin(2rt*yrel)
- A depends on size of cluster and layer of module -1
« yrel = meangysier - TMath::Nint(meanster)

June 17, 2015 Sébastien Rettie - 2015 CAP Congress X
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Instantaneous Luminosity

 The instantaneous

luminosity is a — .

measure of how : Instantaneous luminosity:
many particles : number of particles

b ° : that hit pass through
(blue) pass through | *. -

unit area every second

a surface of unit o

area (yellow) inunit | —"
time (not shown.)

June 17, 2015 Sébastien Rettie - 2015 CAP Congress X
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What is an inverse femtobarn?

- Measurement of particle-collision events per
femtobarn; a measure of both the collision
number and the amount of data collected.

« One inverse femtobarn corresponds to
approximately 100 trillion (10'2) proton-proton
collisions.

- Luminosity: ratio of the number of expected
events detected per unit time to the interaction
Cross-section.

June 17, 2015 Sébastien Rettie - 2015 CAP Congress X
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How Avalanches Form

a. Electron is attracted to anode. d. Drop-like avalanche is formed
b. Avalanche multiplication starts due around the anode wire.
to high E field. e. Electrons are collected rapidly (~1

ns) and ions drift towards cathode.
This generates the signal at the
electrodes.

c. Lateral diffusion; Coulomb repulsion
between same-charge particles.
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Pseudorapidity (n)

Tl:

* N =-In[tan(6/2)]
« NSW coverage is

« 1.3<n<2.7
« 15<0 <40

June 17, 2015 Sébastien Rettie - 2015 CAP Congress
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The ATLAS Detector at the LHC

- ATLAS is a multipurpose
particle detector

ZSUISST
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The ATLAS Detector at the LHC

- ATLAS is a multipurpose U
particle detector

- Endcap muon detectors

ZSUISSE_

LHC 27kt
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The ATLAS Detector at the LHC

- ATLAS is a multipurpose e
particle detector

- Endcap muon detectors

ZSUISSE_

LHC 27kt




TRIUMF

What Now?

- Higgs Precision Measurements
- Beyond the Standard Model Physics Searches "0 T

XNAAT2 264

H—> WW* — Iviv

SUSY, Extra dimensions, etc. _peos i

All these searches need higher energy
collisions, and more data

FTLAS CONF 201 061
ATLAS Preliminary

H- 1t 03

—_—

w=1.49488

| 1
05 1 15 2
Signal strength (1)

released 12.01.2015.

ATLAS Preliminary

\s=7TeV [Ldt=4547 10"
\s=8TeV [Ldt=203 "

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Exotics Searches* - 95% CL Exclusion

Status: Feb 2015 ) Vs=7,8TeV Status: March 2015 [Ldt=(1.0-203) b1 5=7,8TeV
Model euTY Jets ET™ [Lanm™) Mass limit Reference s
T Model £y Mass limit Reference
MSUGRA/ICMSSM o 26jets  Yes 203 |@E 1776V m@-m@) 14057875 _ §
oy 0 26jets  Yes 203 | 850 GeV. m(E)=0 GeV, mi(1" gen. 1405.7875 ADD Eigc + &/4 .~ e
@ Gy, 3-q¥] (compressed) 1y otjet  Yes 203 |4 250 GeV m@-miE) = mie) 141,150 oD e esonant & i s'}“ ettt
5 Gt 0 26jels  Yes 203 |& 133 Tev D=0 Gev 14057875 ©  ADDQBH - o7, 1076
§ Tep 3Bjets  Yes 20 |& 1.2TeV m(t:{)doﬂ GeV, m(F*)=0.5(m(¥)+mi(z) 1501.03555 8 ADD BH high Ny 2,089 11— 6, Mp = 3 TeV, nonerol BH 18084075
3 2ep  03jets - 20 |& 132 Tev m(iE})=0 Gev 1501.03555 S | DD BHhigh 3 pr Slen =6, M = 3 TeV, non-rot Bl 1405.4254
[ 127404¢ O2jels  Yes 203 |[& 16Tev  tans-20 1407.0603 S ADD BH high multjet - 3 TeV, non-rol BH Prefiminary
@ GGM(binoNLSP) 2y - Yes 203 |& 1.28 TeV m(¥)>50 GeV ATLAS-CONF-2014-001 E RS1 Giee — £ 2ep 1405.4128
S GGM (wino NLSP) Teu+y - Yes 48 m(¥)>50 GeV ATLAS-CONF-2012-144 ® ARSI Gix — oy 2y 01 Preliminary
£ GGM (higgsino-bino NLSP) Y 1b Yes 48 m(F})>220 GeV' 1211.1167 £ Buk RS Gy — 22 — qatt 2epu 10 1409.6190
GGM (higgsino NLSP) 2eu(z) 03jets Yes 58 m(NLSP)>200 GeV ATLAS-CONF-2012-152 W BukRS G — WW — qaty fen 2j/1J Yes 203 Kibe =10 1508.04677
Gravitino LSP 0 mono-iet  Yes 203 | P scale 865 GeV m(G)>1.8 % 10~ eV, m(z)=m()=1.5TeV. 1502.01518 Bulk RS Gicic — HiH — bhbb - 4b - 195 590-710 Gev [l kiMp =10 ATLAS-CONF-2014-005
— = - Bulk RS gix — 11 Tep 21b>107 Yes 203 BR-0.925 ATLAS-OONF-2015-009
e gobbt) 0 3b Yes 201 |& 1.25Tev m(E})<400 GeV 1407.0600 2UED/ RPP 2eu(SS) 21b=1] Yes 203 Proliminary
gE ot 0 7-10jets  Yes 203 |& 1.1Tev m(E}) <350 GeV 1308.1841
= & ) Olep 36 Yes 201 |& 134 TeV mE)<400 Gev 1407.0600 5  SSMZ it Do N = 208 o
@0 o i Oles  3b  Yes 201 |& 13Tev m(i?)<300Gev 1407.0500 S SsMZ o 2r - - e 1se20r1ss
— 2 ssMw o Teu Yes 203 1407.74%4
ae bibi, bi—bil 0 26 Yes 201 | 100-620 GeV m(E})<80GoV 1308.2631 8 EaMw —wz—see 3e - es 203 1406.4456
XS bbbtk 2e,u(SS) 03b  Yes 203 275-440 GeV. m miEl) 14042500 O EGM W' - WZ — qatf 2ep 211 - 203 1409.6190
S8 in. bt 12en  12h  Yes 47 12002102, 1407.0583 qg; HVT W’ — W — évbh 1ep 26 Yes 203 Preliminary
8] i, i Wil or i} 2equ  02jets Yes 203 [f  90-191Gev 215-530 GeV 1403485, 14124742 G RSMW, (b Teu 2b01] Yes 203 14104103
Iq:; S i, h ‘,'F‘J 01ep 1-2b Yes 20 i 210-640 GeV eV 1407.0583,1406.1122 LRSM W — th Oep zlb1J - 203 1408.0886
& Ao, 7 g
=8 iiavaloss) 2o e 205 [ e 160580 Gov o iviourn ot 5 S i o
B # (2 i > S clga 203 me=-1 072410
i z 3eu(2) 1b Yes 203 @ 290-600 GeV m(E})<200GeV 14035222 Ol autt 203 16l =1 Preliminary
i 2ep 0 Yes 203 90-325 GeV' 1403.5204 S EFTD5 operator (Dirac) 203 aL90% CL for m(y} < 100 Gev 1502.01518
B 2en 0 Yes 203 140-465 GeV' 14035294 9 EFT D9 operator (Dirac) 203 at 0% CL for m{y} <100 GeV 1809.4017
=3 ¢ 2t - Yos 203 H{OD:SS0iGEY 1407.0050 Scalar LQ 1% gen 10 |Lamas 660 GeV 11124828
28 i w 3em 0 Yes 203 700 GeV 14027029 o e Yo o s w17
T iy b 23eu  02jets  Yes 203 420 GeV 0, sleptons decoupled | 1403.5204, 1402.7029 = :“:a' 'L'G in goen 47 |ames [ 1900,0526
TR WELEY, hosbb/WWre/yy 1Y 02b  Yes 203 250 GeV (¥ Jem(i2), m(E})=0, sleptons decoupled 1501.07110 oalar LQS™ gen — — -
WO KD —ine dep 0 Yes 203 620 GeV m(E)=m(i), m(¥)=0, m(Z, 7)=0.5(m(F2)+m(¥})) 1405.5086 VLQ TT = Ht + X, Wh + X 203 isospin singlet ATLASCONF-2015-012
- pe 2L wQiT-2t4X 203 T (T,B) doublot 1409.5500
Direct £1¥; prod. longived ¥; Disapp. tk  1jet  Yes 203 270 GeV mF $m(E)=160 MoV, T(¥1)=02 ns 1310.3675 §S viaBs—zb+X 203 Bin {B.Y) doublet 1409.5500
g @ Stable, stopped  R-hadron 0 15jets  Yes  27.9 832 GeV. m(E)=100 GeV, 10 us<r(3)<1000 1310.6584 T3 VIQBE - WetxX 203 sospin singlel Preliminary
=g Stable  R-hadron - - 19.1 1.27 Tev 14116795 Tz > Wt 203 Prefiminary
2F  GMSB, stable 7, ] - - et 537 GeV. 10<tang<50 14116795 - - T —
S & MBI —yG. longiived ) 2y - Yes 203 435 Gev 2r(i%)<a ns, PS8 model 14095542 2 vé :z::g Q::;: @ : igg ::"xyr . ::: j Q— m‘;q_; “ig&: fi:
g (RPV) 1 displvix - - 203 |7 1.0Tev 1.5 <cr<156 mm, BR(:)=1, m(¥})=108GeV | ATLAS-CONF-2013-092 32 b Torzest, EJIG, 1ves a7 |Btwass e eft-handed oouping + 1301158
LFV ppoot, + Xevrmve 44t 2en - - 46 12121272 W § Exciedlepton ' — £y 2epmly - - 130 A=22Tev 12081364
LFV pp—siy + X, Vrvelu) + 7 Tep+t - - 46 12121272 Excited lepton v* — (W, vZ. BepT - - 203 161ev 14112921
S Blinear RRVOMSSM  2eu(SS) 035 Yes 203 135 TeV. M@=m@), crisp<t mm 1404.2500 (ST a7 = Wy Temly - ves 203 Ta078150
& XXX aW):‘k x(‘)am;,. euve dep - Yes 203 750 GeV 14055086 LRSM Majorana v 2epu 2j 21 m{We) =2 TeV, no mixing 1208.5120
RO, K WA oty err,  3em+T - Yes 203 450 GeV. 1), 5520 14055086 ,  Higgs tiplet /== — 2ep(s9) - - 203 OF production, BR(HE* — ¢0-1 14120257
Foqaq 0 67jets - 203 916 GeV BR(1)<BR(b)=BR(c)=0% ATLAS-CONF-2013-091 8 higgs triplet H= Ber _ ~ 203 DY production, BR(H;* — &)=1 14112921
Gosiut i1 b 2eu(SS) 08 Yes 203 850 GeV/ 1404250 S Montop (non-res proc) Tou 1b Yes 203 2 1410.5101
— ” Multi-charged particles. - - - 203 DY production,lg| = Se Preliminary
Other Scalar charm, é—ck; o 2¢ Yes 203 & 490 GeV I miF1)<200 GeV 150101325 Magnetic monopoles - - 2.0 monopole mass 862 GeV' DY production, |g| = 1gn 1207.6411
- : v [ : '
_ - full data Mass scale [TeV] 10 1 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 1c

theoretical si

ignal cross section uncertainty.

‘Only a selection of the available mass limits on new states or phenomena is shown.
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What Now?

collisions, and more data

ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Higgs Precision Measurements
Beyond the Standard Model Physics Searches
SUSY, Extra dimensions, etc.
All these searches need higher energy

ATLAS Exoti¥s Searches*

% CL Exclusion

ATLAS Prelim. |—of(stat)  Total uncertainty
my=12536GeV | (i) | tloonp
H-vyy R
w=1.17:327 188 —_—
Il
H-2Z >4 |3% —_—
w=1.447930 0% - —
arXiv:1412.2641 L
H—-> WW* > Iviv |98
w=1.09923 8% o !
arXiv:1409.6212 L
W,ZH— bb S| T
w=05%4[|  —1—
'ATLAS-CONF-2014-061 L
Ho1t 03 —
w=1.49488 —r

| 1
05 1 15 2
Signal strength (1)

released 12.01.2015.

ATLAS Preliminary

\s=7TeV [Ldt=4547 10"
\s=8TeV [Ldt=203 "

Status: Feb 2015 et E™S [ aro Vi=7,8TeV Status: March 20 [Ldt=(1.0-203)fb' V5=7,8TeV
Model ST Y Jets EY™ [ranm Mass limit Reference Model 6y E™ deifb™'] Mass limit Reference
MSUGRAICMSSM 0 26jets  Yes 203 |@E 1776V m@-m@) 14057875 N T
G, G—at) 0 26jets  Yes 203 |d 850 GeV m(E?)=0GeV, m(1* gen. 1405.7875. ADD Gy + g I~ Yes 3 150201518
@ v, 3-4¥| (compressed) 1y otjet  Yes 203 |a 250 GeV m(g-miE) = mic) 1411.1558 ﬁgg iy pee 12}; 5 o :;232;2
=N ; ) 0 26jets  Yes 203 |& 1.33 TeV m(E})=0Gev 1405.7875 ©  ADD QB Z 2j - 208 1407.1376
E Teu 36jels  Yes 20 |& 12Tev m(¥1)<300 GeV, m(F*)=0.5(m(¥})+m(z)) 1501.03555 S Apben; Newe 2,(88) = _ 203 = 6, My — 3 TeV, non-rol BH 13084075
& 2ep 0-3 jets - 20 |& 1.32TeV m(F})=0 GeV 1501.03555 'ig DD By . p; Sleg . 205 [ =6, Mp = 3 Te, non-rot Bl 1405.4951
[ 127404¢ O2jels  Yes 203 |[& 16Tev  tans>20 1407.0603 S ApD Gigh muljet - - 203 | 3 TeV, non-rol BH Prefiminary
G GCM(binoNLSP) 2y - Yes 203 |& 1.28 TeV m(E})>50 Gev ATLAS-CONF-2014-001 E Rs1 M — & 2ep - - 203 |Gk 14054128
3  GGM (wino NLSP) Tepu+y - Yes 48 m(E})>50 Gev ATLAS-CONF-2012-144 s RS -y 2y - - 203 |G K¥m =01 Preliminary
£ GGM (higgsino-bino NLSP) Y 1h Yes 48 m(F})>220 GeV' 1211.1167 = By S Guie — 22 — qqtt 2eu 2j1J - 203 k/Mp =10 1409.6190
GGM (higgsino NLSP) 2eu(z) 03jets Yes 58 m(NLSP)>200 GeV ATLAS-CONF-2012-152 W RS G — WW — qaty fen 2j/1J Yes 203 Kibe =10 1508.04677
Gravitino LSP 0 monodet  Yes 203 | F'2scale 865 GeV. m(G)>1.8x 10 eV, m(z)=m(g)=15TeV. 1502.01518 RS G — HH — bbbb - 4b - 195 590-710 GeV I KM =10 ATLAS-CONF-2014-005
— = - Ik RS i — tF Tep 21b>107 Yes 203 BR-0.925 ATLAS-OONF-2015-009
e gobbt) 0 3b Yes 201 |& 1.25Tev m(E})<400 GeV 1407.0600 PoED / RPP 2eu(SS) 21b=1] Yes 203 Proliminary
g B ot 0 7-10jets  Yes 203 |& 1.1Tev m(E}) <350 GeV 1308.1841
= & ) Olep 36 Yes 201 |& 134 TeV mE)<400 Gev 1407.0600 SSMZ e Do N = 208 o
0 iy 0lep 3b Yes 201 |& 1.3Tev m(i})<300 GeV 1407.0600 SSMZ' o 27 - - 195 150207177
— - SSM W’ — év leu Yes 203 1407.74%4
ae bibi, bi—bil 0 26 Yes 201 | 100-620 GeV m(E})<80GoV 1308.2631 EGM W' — WZ — v (¢ 3e - Yes 203 14064456
=S hiby, -ty 2eu(SS) 03b  Yes 203 275-440 GeV. m miE) 14042500 D EGM W' - WZ - qaif 2ep 21y - 203 1409.6190
S8 i i—bii 12en 126 Yes 47 12092102, 1407.0583 S Tw Wi o e 26 Yes 203 Preliminary
88 Wit or i} 2equ  02jets Yes 203 [f  90-191Gev 215-530 GeV 1403485, 14124742 G RSMW, - th Tep  2b01) Yes 203 14104103
(- UT ‘,'\7‘: 01ep 1-2b Yes 20 i 210-640 GeV eV 1407.0583,1406.1122 LRSM W — th Oep zlb1J - 203 1408.0886
&3 i, it 0 monojetictagYes 203 | 90-240 GeV mi)m(E}) <85 Gev. 1407.0808 O qaaa 17 - Prelminary
T 5 ihawal Giss) 2ep(2) 15 Yes 203 |@ 150-580 GeV. m(i)>150GeV 1403 5222 S claa 203 pe=1 1072410
2 z 3eu(2) 1b Yes 203 @ 290-600 GeV m(E})<200GeV 14035222 Ol autt 203 16l =1 Preliminary
2 2ep 0 Yes 203 90-325 GeV 1403.529: S EFT D5 operator (Dirac) 203 (VI 8 90% CL lor m{y} <100 Gev 150201518
B 2en 0 Yes 203 140-465 GeV' 1403 529 9 EFT D9 operator (Dirac) 203 at 0% CL for m{y} <100 GeV 1809.4017
23 2r - Yes 203 BV 10 Scalar LQ 1% gen 10 |Lamas 660 GeV 11124828
Ts v v 3en 0 Yes 203 700 GeV. 120248 T Loz 1o |tams 685 GoV. o
S| i 23en  02jels Yes 203 420Gev 0, leptons decoupled | 1409 52sflfoe 7020 | ey +7 | © ato.0526
CRAWELE, hobb Wty ©BY 02 Yes 203 250 Gev (¥ )=m(i2), miE3)=0,siplons decoupled 158110 Scalar LQ2" gen — . -
R, e 4ep 0 Yes 203 620 GeV. mE)=m(E), m(F¥)=0, m(. 5)-0.5(m(i)sm(E) £ o VRTT o HEEX Whi X 203 isospin singlet ATLAS-CONF-2015-012
= Tin (T,8) doublet 56
Direct £{¥; prod., long-lived ¥; ~ Disapp. trk 1 jet Yes 203 270 GeV m(E; }-m(E})=160 MeV, ¥)=0.2 ns 0.3675 § E 35.’ .ng - f:, i; ggg Bin (B,Y) doublet lﬁﬁi bjg
g @ Stable, stopped  R-hadron 0 15jets  Yes  27.9 832 GeV. m(E)=100 GeV, 10 us<r(3)<1000 [310.6584 T3 VIQBE - WetxX 203 sospin singlel Preliminary
=G Stable g R-hadron - - 19.1 1.27 TeV 14116705 Tz Wt 203 Preliminary
2F  aMsB, stable 7, ¥ - - -ed 537 GeV. 10<tang<s0 14116795 - - py—ry e
S8 ausB -G, longiived i} 2y - Yes 203 435 GeV 24r())<3 s, SPS8 model 1409.5542 Be Bctedauarkd — @ . 23 e an ’"‘;"_; 10020
Hi—qqu (RPV) 1 displvie - - 208 |7 10TeV. 16 <er<issmm, BR-1, miF-108 GovfnLAS CoNF-2010082 |55 3 b Yor2eqtn ZJluv I e ot couping Toor 1580
LFV ppovr + X.pe + 4t 2en - - 46 1212.1272 W § Exciedlepton ' — £y Septy - - 130 A—22T0v 1308, 1364
LFV pp—siy + X, Vrvelu) + 7 Tep+t - - 46 12121272 Excited lepton v* — (W, vZ. BepT - - 203 161ev 14112921
S Biinear RPV CMSSM 2eu(SS) 03  Yes 203 135 TeV. M@=m@), crisp<t mm 1404.2500 STCar > Wy Temly - ves 203 )\ | Ta078150
L AN e, den - Yes 203 750 GeV 14055086 LASM Majorana v 5% 2i 21 (We) =2 Te, nomixing 1285120
YK WL v err, BemsT - Yes 203 450 GeV 1) A0 1405.5086 . Higgstriplet /== — 26468 - - 203 DY production, BR(H;* — ¢6)-1 1412027
Foqaq 0 67jets - 203 916 GeV BR(1)-BR(b)-=BR(c)=0% ATLAS-CONF-2013-091 8 higgs triplet H= Ber _ ~ 203 DY production, BR(H;* — &)=1 14112921
Fooiit, fi—obs 2eu(SS)  03b  Yes 203 850 GeV 1404250 S Montop (non-res proc) Tep 1b ves 203 -
= Multi-charged particles _
Other Scalar charm, ek 0 2c  Yes 203 & 490 GV ! L1 Megnetic monepeies - - M 862GeV.
V5=8TeV o _ L L
_ - full data 10 ! Mass scale [TeV] VT - 10 1 10 Mass scale [TeV]

*Only a selection of the available mass limits

on new states or phenomena is shown. Al

it

s quoted are observed minus 1o theoretical SI§ ection uncertainty

‘Only a selection of the available mass limits on new states or phenomena is shown.




