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Other New Physics Signatures:

- Leptonic and other s-channel resonances

- multi-gauge-boson signals

- measurement of mass and spin, quantum numbers
- leptoquark-type signatures

- flavour physics

- fourth generation-type signatures, exotic quarks

- TeV scale gravity-type signatures

- other possible signatures of new physics



At this workshop

New “classical” signatures

- Extend discovery reach @ LHC

- Measuring properties of the new particles/interactions
New unusual "exotic” signatures

- Impact on present and future detectors (eg at LC)
Connection with flavor physics

Discussion on data presentation and archiving

Discussion of "What if" scenarios: which machines are
optimal/useful for the next steps

- Plenary discussions and discussion sessions on specific
topics

- General context: the charge of our WG for the physics
classes allocated to us



— Zprime studies ..

A Z'-like state at the TeV scale in the Drell-Yan channel
is a very common prediction in many BSM scenarios:

+ Extended SUSY-GUT groups

» Sneutrinos in R-Parity violating SUSY

» String constructions/intersecting branes
- Little Higgs models

 Hidden Valley/Sector models

» Extra dimensions: gauge & graviton KK's
» String excitations

* Twin Higgs models

» Unparticles

- Wimponia

U (LR

The LHC will open up a window to look for such states very
soon... but how do we know what we've found??? 2
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Discovery reach at the LHC
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Z'- leptons is a very clean mode and may provide the first signal
of new physics to be observed at the LHC... even with Vs=10 TeV
and a relatively low integrated luminosity ~100-200 pb-1
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Zprime

Advocated presentation of the results/sensitivity (M. Carena et al)
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http://arXiv.org/pdf/hep-ph/0408098



W' important too
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Sensitivity to W' often larger than to Z'
Less ‘complete’ to extract further information
Of course very meaningful for the interpreation if W' object is seen
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" Zprime: Spin information ...
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" Zprimes: getting more information ...

 Acg both on- & off- resonance

On-peak A2 and g™, 1 TeV CMS
Forward backward asymmetry measurement
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ATLAS/CMS simulations indicate these can be reasonably
well measured at the LHC: 23



" Zprimes: getting more information ..

« Rapidity distributions

M. Dittmar et al.

Shape of the different quark fractions Rapidity distribution
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Zprime: couplings ...

To first approximation these observables really on/y probe

the 4 coupling combinations
M Carena et al.
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which can be reasonably well determined in a simultaneous fit
...even including NLO QCD contributions 2

Will need more information
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prime: couplings ...

Other Possible Z’ Observables For

Coupling Determinations

= Z' -1t polarization measurement

» Associated on-shell Z' + (W,Z,y) production

4

» Rare Decays: Z' - ff'V V=W,Z f=1yv)
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A case for SLHC

These have not been studied in any detail for the LHC but
all will require quite high luminosity even for a light 2’

27
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T ZprimeatanIlC

At the ILC, sensitivity s from Z'-Z interference
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T Zprime at CLIC
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Zprimes finding not always easy

_hep-ph/0606249  Weak Couplings
Narrow widths
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ndirect search ..

Indirect Z’ Searches at LHC??

Can we observe a Z' below threshold at the LHC by ‘contact-
interaction-like’ deviations in the cross section?? No statistics

there to see any effect!
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Zprime like objects: Summary

If coupling not small and Z' not too heavy: discoveries with 10 fb-!
(200 pb-1/10 TeV) possiblel!

Detailed information on Z' needs more data: full LHC or even SLHC

Weakly coupled Z' need full LHC luminosity to be detected and/or
SLHC or can be missed all together...

Full map of the couplings needs lots of luminosity or most likely
another collider

- E.g the LHeC (or a linear collider) can add/resolve the couplings

- If few TeV Z like object is found, then CLIC would be the most
ideal machine (or muon collider, if feasible)

Indirect Z' searches at LHC not likely to be useful

18



Dynamical EWSB in Warped Extra Dimensions.

Warped ED inspired, strong dynamics models may offer elegant solutions

to the hierarchy problem and the Dynamical Generation of EVWSB

To provide such solutions at least some new particles are expected
at the Tevatron/LHC reach, and a SM-like Higgs is expected to be there as well.

Gauge -Higgs Unification models may contain someTeV and lighter new quarks:
| st generation KK quark excitations which can be singly produced at the Tevatron/LHC
Top KK quark pair production, with possible new Higgs signatures for a SM like Higgs
Exotic charge KK quark excitations with mutiple VW production
KK gauge boson excitations always at or above the few TeV range

Top condensation models in Warped ED may contain
A SM-like heavy (500 GeV) Higgs + a new vector-like, top-quark like singlet
All KK excitations at the few tens of TeV range

19



"Exotic Quantum Numbers of the KK Fermions
M. Carena

Top partners with Q = 5/3

CMS Preliminary
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Single Heavy Quark Production

Atre, M.C., Han, Santiago
. 10° . . —3
Heavy Quark Signals: : | | | ;
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Highly Boosted Top

Recent developments in models: the prominent role of top production
Top co-anihilation SUSY, top resonances, RS—top top etc.
Often this leads to 'boosted top' ie the hadronic decay jets merge

59 RS t tbar T. Han et al.

The jets typically appear as 'fat’ jets
with internal structure

=High P tops

Re-emphasized as being a major tool for NP searches

22



— KK Excitations of the gluon

UED scenario Forh  oroducti
D.A. Dicus, C.D. McMullen and S. Nandi, or hieavy quark production, one
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Fop Resonances from bulk RS KK gluon

B. Lillie, L. Randall and L-T Wang, hep-ph/0701166

- large overlap of KK gluon and top quark wave functions because both are
localized towards TeV brane |
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- can aiso measure spin correiations (t; coupiing?)
- experimental issues:
- b-tagging
- strong collimation of jets from top and from W’s
- jet mass can be used, as in:
W. Skiba, D. Tucker-Smith hep-ph/0701247

- can also have graviton resonance to top pairs (or WW), but higher mass
(Agashe et al., hep-ph/0701186)

Experimental studies are ongoing
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Warped Space KK Gauge Bosons
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W= —tb— fuvbb
Signal c.s. ~ 1fb
Bkgnd is single top + QCD W b b .... AND ... _

tt : hadronically decaying top can fake a b

b-jet Event Jet Cluster {aiff) i-jet Event Jet Cluster {diff)

bEVt2 —— tEvtd ——

b-jet Event Jet Cluster {diff)

DEvt4 —— tEvtd ——

Not easy with first data
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Proton protected as UDD terms are prohibited

RPV SUSY (e.g. Baryon Triality B;)

Example Spectra
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Missing E; and high P muons in RPV SQ&L

e High pr muons arise from the direct decays: dg — p t; 1 — p™T
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. Color Octet Scalars at the LHC

Alternative N=1/N=2 realisation discussed
Dirac gluinos and color-octet scalars _

m. =1TeV.m.=035TeV, m. =80 GeV
qL £ A

- -'I -' - o = " b II n T I T T T T I
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(T == e = = Y { ll]_l:
- ; I E ;r -------- -= R
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a

B pp — titt it myg < m and L/R mixing significant in stop sector

®  pPpp — ttec  if flavor mixing in the up-type squark sector
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Black HOl?_S_____—

BH cross section at LHC B. Weber
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= A ~5TeV BH per minute at LHC!
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_ CHARYBDIS 2.0
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Particle spectra, angular distributions and
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Measuring n, Mp difficult but may be possible

CHARYBDIS2 will be released soon!
31



"Seesaw Mechanism: Majorana Neutrinos

uFuT 45 and pTe* jj: 100 fb~1 reach
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o(fb)

Seesaw Mechanism: H** H-- production .

T T T T T T T T T T T T —~ I LU
14 TeV LHC Production ‘% 10 TeV LHC Production
) of Triplet Scalars of Triplet Scalars -
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108 10

valeV)

=%, H* decay promptly: 1 — ¢tet wtwt complementary.
May reach 20 — 80 pm, leading to displaced vertices.
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"Seesaw Mechanism: H** H-- production

Sensitivity to HTTH—— — ¢t¢T, ¢=¢— Mode:

Nearly background-free.
0.5 Fr————T—T—————7—
Events/300 fb™

D - i i i | i P | i i i | i i i
200 400 600 800 1000

M+ (GeV)

With 10 fb~! integrated luminosity,
full coverage upto M, ~ 600 — 700 GeV even with BR ~ 40 — 50%.
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Seesaw Mechanism: Heavy Leptons .

Production rates at the LHC:

.---.Dﬁ ¥ L T T T T T
=
} INo. of events/100 fb™ (a) -
mar-l\'l"'l"I"'I"""I"' ] E:_
N\ pp ~» TT (A®=1) LHC ‘;I-T;
AN\ exT (\P=lyil®) ] [
—~ 100 | \\ — 0.4 1
a ! |
= ~.
D-'Ir{ e
S~
b
10 2
0.2
10— 4 P P IR N PR B |l]-| L
200 400 800 BOO 1000 1200 1400
M, (GeV)
D 1 L L | 1 L L ] L 1 "
400 600 800 1000
M._.. (GeW)

With 10 fb~ 1 integrated luminosity,

full coverage upto My, ~ 800 — 1000 GeV even with BR ~ 20 — 30%.
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' S

eesaw Mechanism: Overview

It is of fundamental importance to test the Majorana nature of v's,
AL # 0 in charged lepton sector is a necessity.
For the three active v's,
Ovf3B may be the only hope, IF my ~ 1/ Am2 ~ 0.05 eV.
For a sterile neutrino N4 in Type I Seesaw:
e Tevatron sensitive: 10 GeV < my < 100 GeV, 1074 < |Tv’M4|2 < 1072
e LHC sensitive: 10 GeV < my4 < 400 GeV, 107° < |V,4|? < 1072,
For a scalar triplet ®== in Type II Seesaw:
e LHC sensitive: My~ 600 — 1000 GeV (£=£= or W=W).
e Distinguish Normal/Inverted Hierarchy; Probe Majorana phases.
For a lepton triplet T, 79 in Type III Seesaw:
e LHC sensitive: My ~ 800 GeV.
e Also distinguish Normal/Inverted Hierarchy.
Certain GUTs can accommodate m, and L{ could be a window:
e LHC sensitive: Myg ~ 800 — 1000 GeV.
e Also distinguish Normal/Inverted Hierarchy.
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""" Heavy stable charged particles ...

TOF in Drift Tubes (

Muon

HSCP

Normally the fit assumes g=1; here &t

is left as a free parameter in the fit

=> TOF measurement .

(see extra slides) 37




. Heavy Charged Stable Particles .

Reconstructing slow particles
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arXiv:0901.0512

Impact on future detectors: TOF or multi-bunch information
will become more important (SLHC?)
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|
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Mass scale determines the energy of the next machine

Stable Exotic particles

U
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I ——
- Non-pointing photons
GMSB scenarios - neutralino NLSP.

name NLO(LO) o [pb] | A[TeV] | My [TeV] | Cg | cf [mm] MI":' [GeV] r I“l“
GMSE1 -:.!‘I-IS.[] af 500 1.0 1.1 ] ll?.S , hth'lﬂ
oui| 7an | w | w0 [so|taw| e |  |EESESSEA ]
11
jet e 2
1. 4 @J i i‘n..-*"\ e ‘8
i.q | 0 7 > ’l
T At reconstruction
X1 (s
I e °F
£ =F
Corm >1 o IE
= neutralino decays away from IP. : =t :
= non-pointing high p, photon. fﬁ

Impact on future detector
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"Moedal: MOnopole and Exotics Detector
At the LHC —
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The Heavy Flavor Physics connection .
6 Isodori.

» Introduction B B A = energy scale of the
1 1 new particles
A =Ag| Csm— + e —
My, A° Csmqvp) = eff. couplings

» The sensitivity to the energy scale grows very slowly with the statistics or the
luminosity of the experiment ( ¢ ~ 1/N"* )

« The interest of a given observable depends on the magnitude of cqyq vs. cyp

(loop-induced observables usually more interesting because of small cgy,, but other type
of suppressions, such as the helicity suppression, can make specific tree-level processes
particularly interesting)

and on the theoretical error of cqy

(CKM + hadronic uncertainties — important role of auxiliary observables)

A should not be too large for super-B factories!
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Heavy Flavor < High p Interplay ..

The most interesting observables in the MSSM with MFEV:

B(B, = uw)gy=3.5x10° e channels suppressed by (m./m,,)’
B(B, > uwgy =~ 1.3x10-10 7 channles enhanced by (mtfm“)z

Most interesting bound set by:

B(B, - uw)<5.8x108 (95%CL)
CDF+DO0 '07

Significant constraint, but a good
fraction of the parameter space is
still allowed

N.B.: the B(B; — uw)/B(B, = uw)

.- L0 20 25 20 35 40 45 50 55
ratio is a key observable to proof tanf
or falsify MFV Wana ot al '3

Unfortunately no systematic comparison between the
LHCb and ATLAS/CMS New Physics reach yet...

42



Importance of precision measurements

E.g.: The role of indirect constraints in a global fit of the CMSSM:

300
- —-Ag2) Key role played by
25& — ==l =
Relative - b_ff (8-2), & B — X,y
reduction C Qh
of the 200~ " Bty
preferredarea [~ Mw -
150 )
100 A
S0
B 1 I 1 1 1 I. 1 1 1 I 1 L [ I 1 L ] I L
0.4 0.6 0.8 1 1.2 1.4
Scaling factor of
Buchmuller et al. arXiv: 0808.4128 [hep-ph] the current error
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T 4th Generation

[ TSSOt

Tevatron limits

N I I L L L L

= | DOPliminay, L=30 | e dbserved/Limit ] =
-3 H—}l W sowmes Dixpected Limit J ]
J | B Fppectedt 1o 600 m, = 175 GeV —
= " Gpected 220 ';' -
x 10 ; L a (M) = 0.118
‘;; e -
& + o] 400 ._-‘ _'m
= 2 —
g - Lant =
- | o 3
200 = —

| [Sthndand Model =10 ;j W@Tﬂfm

120 130 140 150 160 170 180 190 200 e NI I T

109 1012 1015 1018
A [GeV]
' ilﬁhmhzu et al 9610272
jouadi 0503172

06.3718 (detailed study
ysics for 4th generation)

103 108

my, | GeVic)

In this scenario the light Higgs is ruled out
New physics required < 1000 TeV
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TEUULHC Sensitivity.

—————————————— Early data will cover the region up to 500 GeV

50 reach FITLITENIE T Y NTS T FETIVINTE

For 30/pb, 300<M()<420 CGeV
could be excluded.

For 100/pb, 300<M(b")<480 GeV
could be excluded.

Integrated Luminosity (fb™)
=
I LA I| | |
|

o
=
c
i)
5]
<@
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Q
&
o
o

1 I'IlIl[

9 = = L L
- 450 500
b' mass (GeV/c")
i.‘z JI.IIJIJ.JI.IJ|.Illllllilll]ll]ll]lljl[llll Illnl_
200 300 400 500 600 700 800 900 1000 v T T T 3
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Prelimina
102 3 ry E

101k mit')=450 GeV |

Tantalizing ‘hint’ from CDF on ¥ L
What does DO say? |
What is the MC 'tail’ uncertainty? '

Miaco (GeV) 16



4th generation E. Kou, F. Richard

Allowed by precision measurements provided that the quarks are semi-degenerate in mass mt’ -
mb’~50 GeV. This extra contribution to T allows to increase S and therefore allows to accommodate
a heavy Higgs

Suggested on the basis of TeV baryogenesis (provides increased CPV) and provides a mechanism for
EWSB (through condensat of heavy quarks)

Can explain various hints of experimental deviationsin the B sector and a small excess observedin t’
search at CDF

LHC would cover this scenario with the luminosity foreseen in 2010 since unitarity sets an upper
limit mt’,b’<550 GeV  (4th generation SM)

The Higgs sector is deeply modified. One expects mH~mt’ (stability limit) meaning that thereisa
heavy Higgs decaying into ZZ and therefore easy to discover at LHC. Moreover the gluon-gluon
cross section is multiplied by ~9 alowing an early discovery at LHC

AMSSM s possible with tanf~1 (to limit Y ukawa couplings) and would allow to have alight Higgs.
It would also provide the scalars needed for a 1% order EW transition for baryogenesisif the squarks
are quasi-degenerate in mass with the heavy quarks

LC at ~1TeV would allow to reconstruct precisely the properties of the new fermions more
particularly for what concerns the leptons not easy to produce at LHC. In 4MSSM where one predicts
acomplex scenario (quarks and quarks of the same mass) a L C would allow to disentangle the
various hadronic states

In anear future, Tevatron should allow to confirm the presence of CPV in Bs mixing which
constitutes aimportant clue in favour of 4™, Search for t' is ongoing at CDF and DO

Start of the WG4 write-up ©
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LHeC

LINAC-RING RING-RING

LHeC: A Large Hadron electron Collider at the LHC
5-140 GeV e* on 1-7 TeV p,A

* Following a discovery at the LHC, LHeC may provide information about
the underlying theory, examples :

- electron-quark resonances

- new Z' boson : couplings — underlying model

- structure of a eeqq contact interaction

- study of new leptons (sleptons, excited leptons)
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LHeC: Leptoquarks

Determination of LQ properties
pp, pair production ep, resonant production

ey

F=0LQs : o(e’) higher

- F=-1
* Fer‘miﬂn thp < qor q_?
F=2 LQs : o(e” ) higher

number

e..
g < - F=+149 q
qorq? (high x i.e. mostly q in initial state)
- Scalar 4q — g — LQ LQ: e cos(6*)
or anqgular distributions e /< 6* distribution
Vector depend on the structure > 9 gives the
of g-LQ-LQ. If coupling / LQ spin.
similar to YWW, vector LQs q
would be produced unpolarised...
* Chiral > Play with lepton beam

couplings polarisation.
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LHeC: Leptoquarks

S ——

Determination of LQ properties in single production: e.g. Fermion Number

In pp: look at signal separately when resonance is formed by (e + jet) and (e” + jet):

g F= e+ g -0 e-
E ......... < q ._E ......... < a U(3+nu1~ ) 5 G(e-nu-r)

: — : for F=0
C— C—2 e-

Sign of the asymmetry gives F, but could be statistically limited at LHC. (*)

1.2 T
Easier inep ! Just look at the signal with % * LHeC, 1 fb"
incident e+ and incident e-, build the € 1| E,=140GeYy 'R
asymmetry between o(e”;, ) and o(e”;,). %0 [ o LHe, 100w | +
Q0
+ wi
If LHC observes a LQ-like resonance, 0.6 | t: Ld oo 1
M<1-15 TeV, with indications (single ’
prod) that A not too small, LHeC would 0.4 v%
solve the possibly remaining ambiguities.
0.2 Scalar LQ
+=01
(*) First rough study done for the 2006 paper.

%00 400 600 800 1000 1200 1400 1600 1800
Need to check / refine with a full analysis of signal LQ Mass (GeV)

and backgrounds.
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""LHeC: Zprime & Contact Interactions .

Other examples of new physics in eeqq amplitudes

0.48 | .LjR CIS'YI"II".. ,f?r. e- i
- new Z' boson: pp measurements alone do | /SISM
not allow for a model-independent — o
deTermma’rmn of all of the Z' couplings Fi % } bl
( gL R gL R ) ) I:J.ll.é \ |
LHeC data may bring the necessary A SR M SM
complementary information, before a LC.
T. Rizzo, PRD77 (2008) 115016 Vs = 15“‘-” M(Z) =12 TeV

0,20 L= L R TR T T
o2 If—i oa 0.8 1.0

y

_ el g 4m
Contact Interactions: Lo Z i — (e:v" ) (357u9;)

i A2
i.j=L.R

= 18| DY at LHC, LL model
At LHeC, sign of the interference can be defer‘mined by
| looking at the asym between 0/SM ine” and e”.

??

=

— A'=30TeV -~ A*=30TeV
R — A"=20TeV == A"=20TeV

0.6 — AT=30TeV
0.4 — A =30TeV
0.2 — A =20TeV 3

1 R T T R R R T L L L " " a3
B0 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 1000 2000 3000 4000 5000
M, (GeV) Q? (GeV?) x10°

Asymametry e et

Coocoo oooa?

= 00 O e B S B O 0D =
it

TH Institute, Feb 09



- LHeC: Excited Electrons

Electron-boson resonances: excited electrons

— HERA [ s=320 GeV)
LHeC f.5=758 GeV)
------ LHeC f.5=1.4 TeV)
. , — LHeC f.5=1.9 TeV)
e . v, q e R LHC f5=14 TeV)
e O ~ Single e* I "'“‘f:f",‘
S —~ coupling  production \
p 3 L ~f/A  x-section \
=== ¢ Tevatron i :
[Hagiwara et al. ZPC 29(1985)115]
[Boudjema et al. ZPC 57(1990)425] 107 R e e ey LR
[ N. Trinh, E. Sauvan (Divonne) ] e’ Mass [GeV]
~10°E = LEP =
S F — HERA: all channels '=* Phys. Rev D 65 (2002) 075003 ]
@ m +==  LHC: evy+eey .-
= f_i.= .'I o @ - =
S | (A=IM. e LHeC prelim. analysis, looking at e* — ey
< : .
w=10%|— - If LHC discovers (pair prod) an e*: LHeC
= would be sensitive to much smaller f/A
e cnup!lngs. o
"o Possible determination of QNs [ ¢f LQs ]
W= ) LHeC: ey (. 5=758 GeV) : - -
10 'éfﬁ ............. e LHeC: ey hs-14Tey) | - Discovery potential for higher masses
- —— LHeC: ey f5=1.9 TeV)
=l NN EENEERNE EEEE FEEE AT P N LHECSE"SitiVi[y,
200 400 600 800 10001200140016001800 | FRERTARIFRERTN PR

Ol R [ ET-AVA I with [=1 fb " for Ee=140 GeV TH Institute, Feb 09
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SLHC...

—
Quark compositeness
£
E = 3000 fb™
= i paSeiaie it g o 300 fb™
2 S L Study large-Et production and angula % ’
!, distributions at large M 2 402
¢4 FY R R 10
' 1
LE e'e” and u'u” modes
1 two experiments
" 3735 4 45 5 55 6 65 7
95% sensitivity Mass of Z|, TeV
14 TeV, 300 fb~' | 14TeV, 3000 fb~' [ 28 TeV, 300 fb~' | 28 TeV, 3000 fb~!
A(TeV) > 40 > 60 > 60 > 85
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CLIC: Example

New Physics beyond the LHC Reach:
Contact Interactions
A REACH FOR +/s 3 TEV AND JL =

1ab”, P=08 oo =l |

AP P=i 55
CLICE TeV Pl & Aryoni $%, AL 9% =
LC(1TeVE P,m0.6, Asywml 2%, ALwd 3% L]

-'1"1"!r-—'lrr""-r-"l'""rr""'1[r""]"""

LAWRENCE BERKELEY NATIONAL LABORATORY

MB et al,
hep-ph/0112270
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Indicative Physics Reach

Units are TeV (except W W, reach)
%Ldt correspond to 1 year of running at nominal luminosity for 1 experiment

Ellis, Gianotti, ADR

hep-ex/0112004+ few updates

PROCESS LHC SLHC DLHC VLHC VLHC ILC CLIC
14 TeV 14 TeV 8 TeV 40 TeV (200 TeV |[0.8 TeV b TeV
100 fbt {1000 fb! 100 fb! |100 fb! |[100 fb! |500 fb! 1P0O0 fb!
| Squarks 25 3 4 5 20 0.4 25
W W, 20 40 4.50 /o 180 60 D0o
Z 5 6 8 11 35 8t 30t
Extra-dim (5=2) | 9 12 15 25 65 5-85t  30-55t
q* 6.5 7.5 9.5 13 75 0.8 5
Acompositeness |30 40 40 50 100 100 400
T6C (M) (0.0014 0.0006 0.0008 0.0003 [0.0004 (0.00008
T indirect reach Approximate mass reach machines:
(from precision measurements) Vs = 14 TeV, L=1034 (LHC) up fo= 6.5 TeV
Vs =14 TeV, L=1035(SLHC) : upto= 8 TeV
Vs =28 TeV, L=103 up fo= 10 TeV
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Example of the LHC Outlook

Compositeness@60TeV Z'@7TeV
ADD Xdim@9TeV, I

Leptoquark@1.5TeV *

Integrated luminosity (fb”)

; ; SUSY@3TeV
H(120GeV)> : :
1000 ( : . ) w ............................................................................................................
; | Pre-Chamonix
SUsY@1TeV, plot ©
100 Higgs@ 1 BUGGV ......................................... B e
: : > .
°| %
10 ................................................................... . - S '_I'
. | Qi 3 <
Z'(SSM)@1.5TeV = i 8
S| a
1 .................................................. m g .................................... .. ................. ::;
™ :j c
: _ > _ - - - z
| 100 -200 fb' /yr 700 fb'/yr | )
0.1 2010 2012 2014 2016 2018 2020 2022 2024 2026
Yaar
More of these plots with
First physics run in 2009: 50 pb™! | more details? 5




""Data presentation/storage discussion .

+ Often released data are presented under model assumptions, thus
making it difficult to interpret in a different context

*  How fto communicate/catalogue an excess best

- Time overlaps between running of big facilities (Eg LHC/SLC and the
LC) could be small. How to bridge that gap so that (S)LHC data is still
fully alive when the next machine comes online?

Gluinos at the Tevatron
Alwall, Le, Lisanti, Wacker arXiv:0803.0019 . .
. Fast simulation

- Tevatron gluino/squark analyses performed solely

for mSUGRA - constant ratio My ino : Mgine = 6 : 1

- — Data in this » Limit-setting
Gluino-Bino mass Exclusion Limits channel algorithm
ratio determines Bl
150 m =

kinematics

SM
backgrounds

Lively discussion! To be continued
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Finally: Questions to Complete for Write-up

Many of the exotica signals are accessible already with low luminosity.
More lumi will extend the reach and allows to measure for
characteristics. Some model tests will take more time (Eg. little Higgs)

- Road-map of present knowledge on when we are sensitive to what
mass 200 pb! (10 TeV) - 10 fb! (14 TeV) but also higher, up to

SLHC (see example). What if NO signal? Interpretation of Signal

- What characteristics can we determine with LHC alone and what
would be needed as next machine... Energy/luminosity?

- Detector design: unusual signatures. When can we get exp. feedback
on stopped gluinos, Hidden Valley, Heavy stable charged particles?

For our study: select a few benchmark processes like Z', leptoquarks?
Contact interactions? Fourth generation...

Some scenarios identified where good next options would be SLHC,
LHeC, ILC or CLIC. No specific scenario for a muon collider, but should
be similar to CLIC. DLHC/VLHC extend discovery reach, as shown
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