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Too Much To Talk About

e |'dliketo cover

— Direct searches, indirect searchesand future
Prospects

e Sounds simple enough, but looking at-the
parallel session agendas...

- 31 talksin* Direct Searches’

- 10talks In“ Muon g-2, LFV, EDMS’

- 9talksin* LHC-LC Comparison”

- 43 talksin non-top “ Heavy Flavor Physics’
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The Standard Moddl in Words

e Matter isbuilt of spin %2 particlesthat interact by
exchanging 3 different kinds of spin 1 particles
corresponding to 3 different (gauge) interactions

 Thereare 3 generations of matter particles

 The4 different matter particlesin each generation carry
different combinations of (quantified) charges
characterizing their couplings to the interaction bosons

e The matter fermions and the weak bosons have * mass’
e Gravitation is presumably mediated by spin 2 gravitons

e (There appear to be 3 macroscopic space dimensions)
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Many Fundamental Questions

e What exactly is(weak 1so)spin? Or color? Or
electric charge? Why are they quantified?

 Arethereonly 3 generations? If so, why?
e \Why isthere no matter that doesn't interact weakly?
e \What Ismass?

e How doesall of thisreconcile with gravitation? How
many space-time dimensions are there realy?

e |s* our universe’ the unigue solution?
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TheOneWeThink We May
Have a Handle On: M ass

e The addition of anaive MWW massterm to

generate the gauge boson masses (luckily) not only
breaks gauge invariance, but also destroys
renormalizability of the Standard Model

- At high energy (sart(s) ~ 1.7 TeV), W W,
scattering violates unitarity

* An eegant solution is provided by the Higgs
mechanism: the* Standard Model Higgs’ generates
both boson and fermion masses, and “ restores’
unitarity (if m, < ~1TeV).
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Standard Model Higgs M ass

e Ydlow shaded: excluded

by LEPZ direct search (m,,
> 114.4 GeV @ 95% CL).
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Prospectsfor SM Higgs Discovery

e Tevatron Higgs sengitivity study redone in 2003 with better
knowledge of detector performance, 1999 results confirmed

e Detection through production of WH or ZH, leptonic W/Z




SM Higgs at thg @zi_,qc ﬁ (_31

e |f thereisaHiggswith g |
= o
£ 10 '§ s
“ Standard Model properties’ , 5~ <
=T"] e g8
. . . g
discovery at LHCis“ certain” £ w7
& : Y, i
- 1 0—3‘;0 o
e Measurement of properties: ik » 1000
% ® H =1y
5 o ® H{H —:rr'hhj . 3
HA=s £ N 00 [ g?(H.,Z) = a H = 77 ]*%41 a |
£, L P(H, W) ﬁj H — WwW'' Ivly 8 dok
=1 ::;0.9; _______ g?(H,D) " 10 2 H — ZZ — llyy 2
B — g?(H.b E * H - WW — Ivjj E
A 2 50 Total significance g 20
e T > : |
0'6? 2 Experiments
Qs L dt=2*30 fb ' b}‘ 1o R
“E .A./
- 10
0.3
= e, W L | e el S S 3o
0.2
0.1;— - P : ATLAS 1
:IIIIIII|III||IIII|IIII|IIII|IIII|IIII|IIII|III _¢';l. ILdt:Su.ﬂ:’
110 120 130 140 150 160 170 180 190 . (no K-factors)
my, [GeV]
1
z
Duehrssen et al., hep-ph/0407190 10 10
my (GeV)

Gustaaf Brooijmans Searchesfor New Physics Meeting of the DPF, UCR2004



TheLHC isReal!

Atlas Cavern

H
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Studying The Higgsat a L C

Dawson & Oreglia
hep-ph/0403015

- b: <1-10% for m, = 115-200 GeV Dova, Garcia-Abia and Lohmann
hep-ph/0302113

Couplings:

- ¢, tau: 12% for m, < 160 GeV

oF

— t: through ttH production (10-20%, M, = 120 GeV, 20 fb1
as LHC) for m, < 350 GeV

- W:2-05%for m, = 115-200 GeV

- photon :5 - 25% for m_, = 115-200
GeV

- Z: 1% at m, =200 GeV
Spin:

- (Angular distributions in) decays

cross section, fb

210 220 230 240 250

— Production cross-section
\rs, GeV
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Higgs Drawbacks

 Higgshy itsaf isvery unsatisfactory:

- Why are the Y ukawa couplings what they are?
- What isthelink to gravity?
- Why exactly is (mu)? negative?
e Higgs mechanism introduces new problems (or
benefits):

- Higgsmassis*“ naturally” the next energy scale, so if we
have a“ Standard Model Higgs’ , that's about 200 GeV

* Two approaches.
- Fix by addition (SUSY, ... at ~200 GeV — 1 TeV)

— Fix by subtraction (forget about Higgs)
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L ow Scale Supersymmetry

e [or each boson/fermion, there 1s an associated
fermion/boson

- All gquantum numbers (except spin), and all couplings are the

same, masses appear to be different Gauge Coupling
Unification - MSSM

- Then, what Ispin?
e Fermionic and bosonic loop
corrections to the Higgs mass

cancel each other, so Higgs Zs
Mass IS ~SUSY mass scae i
e Requires 2 Higgs doublets, s e

get 5 physica Higgses PlSER

Allanach et al., hep-ph/0407067
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Minimal Supersymmetric SM

* Minimally constrained means 105 parameters
(superpartner masses, mixing angles,...)

These analyses assume LSP is the lightest neutralino, process BR

LEP, DO limits on stop and CDF limits on gluino and
sneutrino mass assuming sbottom mass assuming
stop -> b 1 sneutrino gluino -> sbottom bottom
o5 : Giluino — Bb, 95% C.L. Exclusion Limit, 156|pb’1
; _ ALO N\':' 280.] srG- bB)-100% CDF Run Il Preliminary
qu) : % m(i?):BOGcV/c?
\_z';. O 260 m@ =500 Gev/2
= ®  240] .
© ‘é\éé‘e
\DO € 220 NS
o = .‘\eﬂ‘\a“
S 2001 | &%
o incl. double ta
ﬁ 180 (excl. single tag) ( dovpietaa)
1601
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HHE R | 120 CDF Run | excluded
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SUSY Breaking

e Sparticle masses are different from particle
masses, so SUSY must be broken

* Various breaking models, with different
phenomenological SIgNALUreS e s s moes

Explain
Electroweak
Symmetry
Breaking!
(Mass!)

Barger et al., hep-ph/0003154 v
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SUper GRAVItY

e SUSY breaking istransmitted from a hidden sector
through gravity — this reduces the number of free
parametersto 5 (in MSUGRA)

LEP combined lower bound on

neutralino mass in SUGRA-like model

(LEPSUSYWG/04-07.1)

DO bound on associated chargino -

neutralino production in mSUGRA
(Trileptons: “Golden” channel at Tevatron)

with LEP Combined Results
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Gauge M ediated Susy Breaking

e SUSY breaking messengers participate in SM
gauge interactions, LSP isavery light gravitino

so phenomenology isdriven by NLSP

LEP combined slepton and

4 e Candidate
ET =36GeV S Feeieny
\ 6l

bino NLSP
Scan in GMSB parametar space ow . = e
Dimopoulos T:omas, Weu:,Nu:.ILm:fBatsa (1997) 39 DO bln() NLSP SR
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& 50 - : e 5 - lpol D& Run Il Preliminary i
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. llThell
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. \| 4 Higgs observable
SUSY at the LHC - HIgQSes o s s
] 2 Higgs observable

* Always at |least one of 5 S p——
physical Higgses =
observable

ATLAS + CMS
SLdt=300 fb"

Maximal mixing

- Atlargem,,

distinguishing SUSY 3 TR

from SM based on Higgs R
adoneisdifficult, butin  °

that region, other SUSY ) NN
signatures are usually ) \ NN\

present , ﬂ'@\ DB \ |

100 200 300 400 S00 EDD 700 800 900 1000

m, (GeV)
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SUSY at the LHC - Sparticles

- Atlas Physics TDR, 10 fb-!
e Plethoraof signatures g
“-Hﬂtanﬁ:E.u{D; I-_IH,JT{~R_}_E;HB='1D.1L-:D

0~ ] 0 =S

L ——

- Jets+ missing ET N

B0 F .

— Trileptons

My {GaV)

400 B

200 B

e Detect cascade decays of
neavier particles, with

800

| SPescaping ->use  §eog = A
endpoints of kinematic £« 3 a0 |
distributionsto 200 3 o]

determine masses

0
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SUSY M easurements

e |f thereislow-scale SUSY, it will be
discovered at the LHC, then move to
measurement phase

- Veify it isSUSY (measure couplings and
guantum numbers)

- Measure pattern of gparticle masses, deduce the
pattern of SUSY breaking

e How much of thiswill be accessible at the
LHC and, later, LC depends on the sparticle
masses themselves
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Events/S GeW/100 fb!

GO0

400

200

LHC vsLC

e |C obviously gives better precision (ingoing

longitudinal momentum is known)
ej€p — ERER — eTXI e X}
Eﬂnun...........
! M&ﬁ 5
# *ﬂ E‘Lﬂuﬂ
.. %H 2
/ 5
il {}Jf 2000 -
A J
& "t
T T Mgm pl T 120

i ok
millg),, (GeY)

electron energy E, [GeV]

At LC,
can also
perform

threshold
scans

LHC: llg mass
(squark decay)

LC: lepton spectrum
(slepton decay)

Allanach et al.,
hep-ph/0403133

Gustaaf Brooijmans

Searchesfor New Physics

Mesting of the DPF, UCR2004



Comparison For Snowmass Pt 1a

- Mass, ideal [ “LHC” | “LC” [ “LHC+LC”
e LC clearly improves mass —
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determination 1] 97.2 48 | 005 0.05
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Combined mMSUGRA Reach

Red: theoretically

n?Sugm mfh fanB = 30 A,=0, p > 0

nOt aCCeSSi ble i Hf . exclude :’i
Yel | OW L EP 2 1200
excluded =
\w\i 1000
Green: preferred =
reglon from WMAP | fuurm
dark matter
measurement e 'LC o :
Note area accessible [ | _
to LC but not LHC e ™
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SUSY, Rare Decays and Precision M easurements

e Raredecays are processes in which thetree-level SM

orocess is forbidden (for example becauseitisa
~FCNC)

- At 1 loop leve often still involve aweak process

- These often provide arelatively background-free
means of probing physicsat the 1 or 2 loop leve

e Other processes are measured with stunning
precision, and theoretical precison isjust as
Impressive

* |n many cases, these drive limits on new couplings
(like R-Parity Violation in SUSY)
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At the Tevatron...

 Tevatron isacopious source of B, search for decays
to muons

- Inthe SM BR = 3.8 10 (Buchalla & Buras, NPB400 (1993) 225)
— Could be up to 3 orders of magnitude higher in SUSY':

b W 1 b 0

e Hc:-fqﬂ <
th _ yv, Y - _
s W _ - S, i 1
+ +
+ b n
b P " 1 < - - = -
W
LA Z _ A _ YV, B
2 _ H S - W il
= W

(This one is present in all 2HDM models...)

New Limits from DO and CDF (240 and 171 pb),
combined by M. Herndon: BR < 2.7 107 @ 90% CL
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Or at SLAC (and KEK)) ...

Similarly with measurement of
B -> X, gamma, rare tau decays

« BABAR searchesfor B, -> I*I" decaysin

~120 fbt of on- and off-resonance;
(BABAR, hep-ex/0408096)

- BR(B, ->ee) < 6.1 10® (SM: 1.9 10%)
- BR(B, ->mu mu) < 8.3 10 (SM: 8.0 10%%)
- BR(B,->emu) <18 10 (SM: 0)

* Allowsthem to put limits on MSSM
parameters using Bobeth et &, PRD 66, 074021 (2002)

- eg. M, > 138 GeV @ 90% CL for tan(beta) = 60
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Or at Brookhaven...

e New result from E949:
- BR (K+ -> pi+ nu nubar) =147 +1.3O_O.89 1010

(E949, hep-ex/0403036)

— Current SM estimate: BR>V = 8.18 +- 1.22 101*

(Deandreacet al., hep-ph/0407216)

- SUSY contribution without R-Parity violation is
maximum 50% of SM (with current bounds), but
useto set limits on some RPV couplings which
are the most stringent to date (same authors)
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Muon g-2

e Motivation:

— Difficult, but well-understood experiment, doneto
aprecision of 0.5 ppm (!), sensitiveto 2-loop
corrections — potential to see effects from heavy
new particles

— Theoretica value well known (0.7 ppm!),
athough some variation in caculations, and
aways 2 results, depending on input to hadronic
vacuum polarization. (In one of those, issue with
uncertainties due to isospin breaking effects)
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g = W
. . B 220 AVG.
e Current situation: } i §
_ Discrepancy is2-3sigma Cwl - e T

 Thisdiscrepancy islarger ... ;

thar] the eff&t Of W%k ::g_ .......... Experiment .......................... Theory ...........

InteraCtI OnS by 30%| (de Mz [Ge¥] a4 1000 GeV, tan 8 = 50
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I

e Can be used to put strong

. SUSY
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i [GeV]
Heinemeyer et al., hep-ph/0405255
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Maybe ThereisNo L ow Scale SUSY

e Quite afew alternatives have been explored,
most address hierarchy problem first and
foremost:

— Technicolor
- Extra space dimensions
— Complex group-theoretical constructions

e Others argue fine-tuning may be part of
nature;

- Sp“t” SUSY (Arkani-Hamed& Dimopoulos, hep—th/0405159)
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Technicolor Searches
e QCD-inspired, strongly coupled
theory

Delphi, 2001 LEP Jamboree

T = \\& o N eeny
- Hierarchy explained as a S0 5 A S B e,
confinement phenomenon ; ' o = oeatons
T
— No fundamental scalars " s
- : 100 Hf
e Strong coupling makes it ;--

difficult to satisfy constraints
from precision data, now have
topcolor-assisted walking
technicolor

* Also makes predictions difficult T 200 250 300

M(p;) [GeVic?|
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L arge Extra Dimensions

e Inorigina Arkani-Hamed, Dimopoulos & Dval
(ADD) scenario, SM particles are confined to a 3-
brane, with gravity propagating in more dimensions

e Hierarchy problem solved by bringing down Planck
scale (only “ appears’ highin 3D)

e Two man types of signatures.

- Interference from KK graviton excitations in SM processes
* Look at high energy/mass, and angular behavior
- On-shell KK graviton excitation production

* Missing energy (graviton goes back to non-SM

dimensions)
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* DO search in dielectron (Drell-Yan) and

diphoton events

Leads to Most Stringent
Limits to Date on
Fundamental Planck
Scale:

M, > 1.43 TeV @ 95% CL

(GRW Convention)

dEfTassSpecim | D@ Run |l Preliminary
L B B L LR R R R

Evenis/10 GeV

|SM Prediction | D@ Run Il Preliminary Data |

a -
=10 [ |
D, o o
510 |31°2
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a . T
=10 [=t |
QL > [ Y]
510 I_3102
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1
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4 P
10°}
107}

10k

E
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diEM Mass, GeV

LHC reach is up to
9 TeV (depending on
number of

dimensions)
Atlas & CMS
hep-ex/0310020
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Resonances

e Many of the non-SUSY models predict
resonances:

- “Warped” extradimensons (Randall-Sundrum
and variations)

e Graviton resonances

* Gauge boson KK excitations

- Little Higgs and other models with extended
group structures

e 7', W' bosons with various coupling strengths
* Experimentally, one analysis gets
reinterpreted multiple ways...
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Randall Sundrum Gravitons

8000

e Masses Correspond t0 Zeros _, |Davoudiasl et al!, PRD63 075004,2001
of Bessdl function (ratio o
. & 1074
k/M_, changes cross-section 3
. = 1078
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e CDF search in ditaus

Events / 5 GeV/c’

107§

Extra Gauge Bosons

— 1n some model's, dominant coupling isto 3" generation
High Mass tt Search

20

- CDF Run 2 Preliminary 195 pb”

0

—4— yoifay |0Ju0)

B Z—

- Other Backgrounds

uoibay |eubig
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=
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Z'-1

95% CL
upper limit

sequential Z
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Distinquishing Gravitonsfrom Z'
e Exploit the fact that the graviton is spin 2:

L |

e But |f parameters <16 [1.5 TeV Graviton, 100 fb* at LHC
conspire, distinction |
may not be possible
until LC (seefor
exampl € Rizo, hep-ph/0109179)

e |f graviton, still need
L C to distinguish

Fvents

i i i i i i 1 i i i i i i i i !
-0.5 0 0.

. — 5 =
between models using cos@")

. Allanach et al., JHEP 0009:019, 2000
lineshape (rizo, nep-phio110202)
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/' At Future Colliders
e Massreach at LHC reaches ..

5TeV a high luminosity if | ,* , 4
model parameters cooperate | | |

Al

 |f accessibleat LC,useFB

asymmetriesto determine | o
model

[ b
|
Zy—ee 5o reach for 200 fo!

~ b i i A
B T L A | : | |
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- s : : | : i
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Split SUSY

* Recent model which doesn't attempt to
address EWK fine-tuning problem (arkani-Hamed
& Dimopoulos, hep—th/0405159)

— Fermion partners are ultraheavy (SUSY scale)

— Gauginos are light (use chira symmetry), so till
have trileptons

— Still have gauge coupling unification

— Still have light Higgs (although mass can now go
up to 150 GeV)

- Get long-lived gluino

Gustaaf Brooijmans Searchesfor New Physics Meeting of the DPF, UCR2004




New Modedl...

. but long-lived gluino SOF Run 2 Pretiminary
phenomenology gives

:f L dt=53 pb’ .

o]
(@]

Production cross section (NLQO)

=== = Cross section limit {(Stop isolated)

Charged Massive Particle

Cross section (ph)
A
@]

signatures smilar to ol S
- GMSB (long lived strongly | S

70 80 90 100 110 120 130 140 150
Stop Mass (GeV/c)

Interacting NL SP)

LED (m_onojet mISSIDQ ET due I—IIewettI et al.l, hep-]lg)h/04(l)8248
to escaping neutral gluino- 1o |- .
_  hadronsinstead of gravitons) i 300 GeV
.;“_-_'-,;’l 100 — D& prelim. =
e = DO Run | E.
= 209 - |l CDF Run | u 2 1pb
80 L3 YR
70 _ e '“1-_11_ o
60 Correspo-l.l-dé-il:-o“:éé-f)l-)' """""""""" LH‘
sogMonogjet + MET, 85 pb! = 4.:|- uln s
4 5 6 7 NG mi {G"B‘l?:l
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New Physicsin L epton Flavor Violation

* Thegenerationa structure of the SM fermions clearly
suggests alink between the generations

- LFV istherefore to be expected a some scale
— And It's seen In the neutrino sector!

e Experimentally, LFV muon decays or conversions
yield avery sengtive probe to high scale physics.

sl Leading experitment BR. reach Future experiment BR reach

o — en MEGA (1999) 1.2 x 10— 113 MEG (2005) 1.5 x 10— 13[4]
pN — eN SINDRUM II (1998) 6.1 x l"_“:"[s] MECO (2009) = Ln_“'[;_;]
PRIME (2008) g 1,,—].?.':'{-7_]

 No signal yet, but ratios can be used to
distinguish between processes.

Maybury & Murakami, hep-ph/0401170, also see talk by V. Cirigliano
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Proton Decay
e Quark-lepton unification leads to proton decay

— Non-observation aready Imposes stringent constraints
on models

— Current limit islifetime > 10°'-10* years depending on
decay mode st DR

® NeXt generatl On inner detector
detector should reach
sengitivity ~10* years

access drift

height 70 m

e Expect ~10*° years
from GCU (seetalk CUOE
by D. Bourilkov) vt

= i
-d.__*_'l_*i

P\ lower access drift

liner outer detector
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| solated L epto
e Select W candidatesin g
HERA data: 0

- |solated lepton

nsat HERA
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N, = 124417 120 pb1

by |

10

Fvent

0
*?i; |
1

* y
W
s

|
1l

—-.

T
9

o
5
&
"‘T
L5
50
e

2
o
‘?j
s

T

T

i)

'

00
O
O
e
B
0o
O
&8
%
%
%

.'
X
%
%
4§
"
e
%
&
o
X
i
‘i

.
L
2

by
ek
R
¥
.

._r q
%
&0
&5
5
b
&0
i
i
-
&0
X

T
;
&
%
%
&
o
%
%
2
W
&
&
5

L
o
.

- Missing Transverse s
Energy 0 20 40 60 S0
_ H1, PLB 561(2003), 241 pX; GeV

e Total event count in ’

>
"

r nabl e r ent P > 25 GeV P = 40 GeV
m H1 Data = W =-contr. Diata =M M T-pontr.
with SM : but If looK at o 5 18+03 8% 3 0r=01 80%

. muon i 1.7+ 0.3 BEY 3 0.6 0.1 92%
re(:OI I pT’ apparmt combined 11 34+ 06 259 A 1.3+0.3 B6YL
EXCGSS In H 1 data LEUS Data =0 W-rontr. Dhata Shi W -contr.

electron 2 Q.F}'_'E:g 15%% 0 0.9 + 0.1 61%
° : muon 5 2.8+ 0.2 50% 0 1.0+ 0.1 61%
Z EU S eXC% I n tau combined T 57T+ 06 47 % 0 1.9 0.2 G119

channel only
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¢ Anomalous W production w  Anomalous W production
[ [ 21III”III“III”IIIIIII”'I-;':'-!-‘:\':.':Il‘r!-'.lI-.:II”IIH _ﬂl.|||||||..||||||||||||||||||||||||||| T
o I S tI [ S a S | Ial ‘ Are tI le a® T TS aelE oot Y T ZEUS all ch 2
. < E = E woma H127FUS 8y 15
10 ¥ 1 E

two experiments A . AN :

compatible?

FRECHE UL . -« B L AT PO AU (B T WA EF
10 15 20 25 30 35 40
Gy zsu (PB)

- H1 dectron+tmuonisa2.8
sigma effect

(a) (b)

Single-top production

o Single-top production 0
0 IS L W L B N L B o LI e o e e
. I:I? e g2 Ivjr_)q-a-rr‘».-.---::sc;-i";;--'-rw.-r.-m.v-I -g n.ﬂ 1 %‘ mimn FEUS &l ch. ] E
- Carlietal., MPLA 19, 1881, 2004 ' X —een A W PP T
2.1 2a 3 e 1L ZENIS gl 26

investigated compatibility “F4 \ I B
under different scenarios: \x \ :
anomalous W, top or tau “\ \“‘*"*
production

® . o Anomaleus T production W Anomalous T production
o2 T T T T T T T 0 T T T T T T T
] = O01F P e 3 o1F it 3
o E T, 3 (= i, ]
o_ i
1 _ i,

E l%%._"r’_"ﬁ. .._..-,"-'E""‘";"J — A
0" E Ty = i =
1 E f % “wﬂ..qm __32s 3 E ey, R, 2 3
- 7 eevents, 4.1 expected 7
’ - 10’ ;— b 35—2 10 ; o, Vg, i 313_;
- 1 1 &tm 10° ; = H1 84 % -; 0’ :; ----- ZEUS allch. =
m uon ] eX p “}-5 ;_ lllll ZEUS asp 2:; 105 ;_ ||:TE :;_:IU_‘]ZHE‘.EST % r_;
Ay ‘I-'"f--ZEuslr = E |_H |Tz||;u5 all d?' E
0 I

_ 3withpX>25GeV, 15exp “+ 7 el e
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M agnetic M onopole(s)
e Existence of even a single magnetic monopole would
explain eectric charge quantization (Dirac, 1931), no
prediction for mass

* In GUTSs, magnetic monopoles exist, with mass m >

1016 GeV | | | 1 ] r |
FNAL
: : - 107 = 'MODAL ]
e Since magnetic chargeis _ SFis i
ed et Em e IR
conserved, they are stable & Ty P
O 438 |— \ ] o
2 —— = 10 PEP, PETRA TRISTAN
£ o
E w
3 ) ___ —_—
§'1u U) I - dlreCT
s " I .
g 1 ;_ Excluded ep (H1 Preliminary) 8 10 42 _—_ _lH_E_P_ JI :-'I SPS 2 === Indlrec"—
& | O  ko=======-r !
10_1J BT FNALY ] |
45 1 10 10° 10°
10 . o MASS (GeV)

Monopole mass (GeV)
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Multilepton Eventsat HERA

P H 1 Observed 3 H1 Preliminary ~ Multi-lepton analysis HERA I+IT (163 pb~1)
dielectron eventsin &
HERA-RUNI withM__

> 100 GeV, no new .
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
events are observed. .. (G M (06)

The expected number
1s0.44

e ZEUS does not seeany .
EXCESS

@ H1 Data (prelim.)
DIS+Compton
B Pair Production

0 20 40 60 80 100 120 140 160 18
M, , (GeV)
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M odel-1ndependent Searches

* |nchannelswhere Events
. . 102 107 1 10 10%? 10° 10* 10°
backgrounds are sufficiently  ; prrmerrm=rmme-rmmrmpg-rrm
e E— 5 E E E »
small and/or understood, can ==
pursue model-independent  Z E =
searches ” =— 1‘1 N
- Typicaly counting ==
experimentsabove pre- e EE——— ’
. FIv _—| :
fixed thresholds e,

* Of course, these a-priori = U | r—
analysesdo not exploitall — «HE——== [mw “*
Information (shapes of JHE——m
dIStrI bUtl OnS,) H1 General Search (Hera-Il)

Gustaaf Brooijmans Searchesfor New Physics Meeting of the DPF, UCR2004



The Fundamental Questions
e Understanding EWSB explains mass

e |f thereis Grand Unification, understanding its
breaking will tell us about electric charge, color and

pin
- Both direct (low scale) and indirect (high scale)data
critical
 Manifestations of extradimensionswould lead to
better understanding of space-time

 Hopefully, information about GUT breaking or extra
dimensionswill help understand why there are 3

generations
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Conclusions
* Nothing convincing yet

- (And beware of effects at the edge of sensitivity)

* Things would need to conspire to avoid
detection at the LHC, LC (with sufficient
C.0.m energy) needed for measurements

e Only SUSY deals with the hierarchy problem,
gauge coupling unification and EWSB, but it
comes at (IMHQO) asignificant price

e Most of the really fundamental questions are
going to remain unanswered for a while longer
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No-L oseat the LHC?

] Haywood et al., hep-ph/0003275
e Supposethereisno

No jet—tagging

Higgs, no resonances  wf | ioo

L=400f™" -~

are seen, nothing s

o Study V V scattering o
to find what “ saves’ . o
unitarity

o Start from effective  .w
chiral lagrangian

Heavy and Broad Scalar )
Resonance -001 ~0.005 0 0.005 00t

Gustaaf Brooijmans Searchesfor New Physics Meeting of the DPF, UCR2004



