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evsaerwsics  Effective Standard Model in the LHC era

in the LHC Era
Timan Plehn ,
Expectations from the LHC

Signals
Eiins — find light Higgs
Masses — find new physics stabilizing Higgs mMass  [new swonaw interacting particles]
Missing energ — dream of producing dark—matter candidate |missing enemgy]
Parameters Particle theory and new physSiCS  [recenny iavellea ‘inverse crobiem ]

— LHC and modeis tooc complex for modei—independent analyses

— test testabie hypotheses moacsis ana simuiatons]
discrete hypotheses: spins.....
continuous hypotheses: masses....

— link to Planck. direct detection. (g — 2}L ... [Hooper TP ‘aiipomo: Aitunkavnax =t al]
— reconstruct Te\/—scale Lagrangian
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Effective Standard Model in the LHC era

Expectations from the LHC

— find light Higgs
— find new physics stabilizing Higgs mass
— dream of producing dark—matter candidate

Particle theory and new physics

[miszing snergv]

[recenty ‘aoelled Inverse crobiem ]

[nesw sronaly Interacting particies]

— LHC and modeis too cemplex for modei—independent analyses

— test testable hypotheses [mocsis ana simuiatons]
discrete hypotheses: spins.....
continuous hypotheses: masses....

— link to Planck. direct detection. (g — 2).....
— reconstruct TeVV—scale Lagrangian

[Hooper, TE “Valinemo: Alunkavnax et af]

LHC means winning by luminosity

— beyond inclusive searches
lots of strongly interacting particles
cascade studies with DM candidate

— but hard to survive QCD

S T A AR R 'I"l'I'I1III'|'_T"I'TITIII'|'_I'_
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TeyScale Prwsics -
Smapnsaki Signals and QCD
Timan Flenn
LHC (and Tevatron) searches

COF Fumn |l Prelminany L=1.11
= B ctosvs 3SR CL
= 308 SRIFER IEL NC
e SXGITEHE ¥ T

Signals
Backgrounas — new particies strongly interacting
dark—matter weakly interacting

J—=is molusave
A =) tEnp=3_u<@

| signature: jets + missing energy + X E
— SUSY: colored § — 2 jets while § — 1 jet oot
— ADD: graviton means missing energy with jets =

o --EI T

— QCD: plenty additional jets
not suppressed by s =  [cotiinear iogs
even possible new -—r*hrs cs trigger

— need to understand jets in signals M, (GeVic

*Ll
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EvSmePEs  Signals and QCD

Timan Plehn
LHC (and Tevatron) searches

Signals
[ — — new particles strongly interacting
B dark—matter weakly interacting
r_"_ signature: jets + missing energy + X
— SUSY: colored g — 2 jets while g — 1 jet
- — — ADD: graviton means missing energy with jets

— QCD: plenty additional jets

~ [oe] 500 ag
not suppressed by iz 7  [coilinear iogs] gy 1230 283
even possible new—physics trigger | =9 oy 28

— need to understand jets in signais j 100 GeV [TP Rainwater. Skands
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e Pex  Signals.and QCD
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LHC (and Tevatron) searches
Signals
B — new particles strongly interacting
dark—matter weakly interacting

sighature: jets + missing energy + X
_ — SUSY: colored g — 2 jets while g — 1 jet
B s — ADD: graviton means missing energy with jets

— QCD: plenty additional jets
not suppressed by as T [coiinear ogs]
even possible new—physics trigger

— need to understand jets in signals

Jeis in final stats

— high—p7 jets: hard matrix elements
low—p T jets: parton shower
combination for multi—jet signais: CKKW. MLM [Catam. <rauss. Kuhn. ‘Vebber: Mangano]

— signal: single hard scale. no nasty cuts
— merging availabie in Alpgen. Sherpa. Madevent [amai Le Lsana Wacken
— jets with new physics fun and easy
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EeimEPe=  Signals and QCD
Timan Blenn

LHC (and Tevatron) searches
Signals

S — new particles strongly interacting
dark—matter weakly interacting
signhature: jets + missing energy + X
L — SUSY: colored g — 2 jets while g — 1 jet
- —— — ADD: graviton means missing energy with jets
— QCD: plenty additional jets
not suppressed by as 7 [colinear iogs]
even possible new—physics trigger
— need {o undersiand )Jets In signais

Jets in final state
— high—p+ jets: hard matrix elements
low—p 1 jets: parton shower : _
combinaticn for muiti—et signals: CKKW. MLM

— signal: single hard scale. no nasty cuts

Zunz Mass (5=

— merging availabie in Alpgen. Sherpa. Madevent [awai Le Lsani. wacken

— jets with new physics fun and easy
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s e e==  Backgrounds and QCD

Timan Plehn
Backgrounds and jets
Backgrounds — simulate W+jets or Z+jets or ti+jets or whatever
= IR extrapclate background region into signal region [bac cuts. many scaies]
Missing energ — parton shower: collinear jets not good approximation
— merging: valid over entire p+ range
Parameters leading—order error on each channel [aas st =120 =21

— higher orders: renormalization/factorization scale dependence reduced
only fixed hard final state

[Frettas. Skanas. Spra. Zeraas]
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e o Backgrounds and QCD

TiEman Plehn
Backgrounds and jets
Backgrounds — simulate W +jets or Z+jets or ti+jets or whatever
| - extrapolate background region into signal region  (baa cuts manv scales]
Missing energ — parton shower: coilinear jets not good approximation
— merging: valid over entire p+- range
Parameters leading—order error on each channel facs asy =127 =2 1

— higher orders: renormalization/factorization scale dependence reduced
only fixed hard final state

[Frettas. Skanas. Sowra. Zerwas]
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TeV—Scale Pinsics
inthe LHC Era

TeEman Plehn

Pirsa: 08060028

Backgrounds and QCD

Backgrounds and jets
— simulate W+jets or Z+jets or tf+jets or whatever
extrapolate background region into signal region  (bad cuts. many scaies]
— parton shower: collinear jets not good approximation

— merging: valid over entire p+ range
leading—order error on each channel paas asi" =12t =2 1

— higher orders: renormalization/factorization scale dependence reduced
only fixed hard final state

Jets and loops

— signal: easy 2 — 2 processes [crosoinoz] <
— backgrounds: 2 — 3.4 state of the art £ i |
pp — lt+jel [Ditmaier Uwer Weinzers

pp — WWW [Hankee et a Sinoth exat Lazopouics et ai] 255 |

PR — f?bb On wWay [Bregenstein Denner. Citimaier. Pozzorini]

I
u

'i!i'il

— recent application:
NNLO e~ — 3 jets in & measurement

[Gehmann-Ce Ridder Schrmann. Glover, Seinfich]

— |ets in backgrounds tough. boring, but Impressive progress
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TeV—Scale Pinvsi
ey, Masses from cascades )

Tirman Plehn

Cascade decays [atas- DR Camondgel 7 — .

TR — — if new particles strongly interacting e s 5 g
and LSP weakly interacting 3

Missing energ — tough: counting eveniS [on 7 totalilv unavoidanie]

better: cascade kinematics a7 108 svens

—— — long chain § — bb — {9bb — ptu—bbyY

— thresholds & edges m*

— e S —
0<nr, < !

m- m-
— new—physics mass spectrum from cascade Kinematics

& %
myil) M{Glige) m{qiﬁh) migll)

- | Xa = §b
S B = e u \

= 5 == = '

Xy H = B E |
g =1 - o

b ~ 5 E ’, - p.

I iF B &

F r § Eoort | L 5 E ﬂf’j ;

—miCevl : ~miGeV] : ~rniGeV] ' = rriti
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Masses from cascades

Cascade decays [atas-TOR. Cambrdgel

.fll

— if new particles strongly interacting ﬂ@"”'
and LSP weakly interacting 3

— tough: counting events

[onity W totsily unavodanlie]

better: cascade kinematics o 108 events]

— long chain § — bb — <3bb — pTu—bby'

— thresholds & edges

-

— new—physics mass spectrum from cascade kinematics

Waiting to be tested in LHC envircnment

— edge for {313 Mra(xis2) = MiNao, max; mr(xise. o) < My,
— modifications to M+ > shape for {271 L ‘Doss SermaoT

— kinks in M+ > for gg eic

[Cho st al Sarstal 07]

— event—pair likelihood analysis for ¢ + X xawaaoce Nofiri. Polesetio 04]

— mass—space sxtrema for

MMcElrath &t & 07]

i i o |

-.IIL""

— event pair equations for g; E; [McEirath st al 03]

— hybrid methods for g; g-

)

Nciir. Poleselic. Tovey O7]

L
2 #
et Tt S r-:
; A

[Lester. Summers 5999
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Teyv—Scale Physi
ey, Masses from cascades

Tiiman Plehn 4
Cascade decays [itas-TDR. Cambrdgel 7

- — if new particles strongly interacting &b e

and LSP weakly interacting 3
tasses
Wi = — fough: ceunting EVENTS [oniv T iotaiv unavoidacie]
) better: cascade kinematics [0’ 10% avens]
Parameters — long chain § — bb — {EDE — utpu—bbi®
— thresholds & edges m. —m: e — me,

— new-—physics mass spectrum from cascade kinematics

Gluino decay icjesen Miller. Cstand)

— all decay jets b quarks [cherwise dead oy QCD]

— gluino mass te ~ 1%

-

— but why physical masses?

Pirsa: 08060028
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Missing energy

Detector effects and missing energy

— electrons and muons fine
jets harder. but still possible
missing energy all cells

= Fr

— bad runs: check number and distribution of Z...

[Z peak calibration. 500/200000 ATLAS calorimeter cats]

coherent noise: many cells with correlated noise during event...

bad cells: individual continuously hot cells...

— typical smearing: 0.5 £E+ = 20 GeV
global corrections to individual events

— missing energy in early data???

[Baer Prosper Summy]

[catlibration of enefgy scales. osad matter]

azinz LT atNITIC sk 7§

T

iy

i

S50

MET ok s et Splilp o™=
B —rn
S EYERIETRTE
s T I T G

Site T3 HTCWEE ATE B S

TU300 #eT
Mis=ing =1

o 2 ) v el

Page 16/32



TevV—Scale Pingsics
inthe LHC Era

Timan Plehn

Pirsa: 08060028

Missing energy

Detector effects and missing energy

— electrons and muons fine [Z pesk calibration. S00/200000 ATLAS calorimeter calis]
jets harder. but still possible
missing energy all cells

— bad runs: check number and distribution of Z...
coherent ncise: many cells with correlated noise during event...
bad cells: individual continuously hot cells...

— typical smearing: 0.5 £E; > 20 GeV
global corrections to individual events

[calibraticn of energy sCaies. gcad matter]

— missing energy in early data??7? [saer Srosper Summy

Simuiation of missing energy

ZE T
— physics background W Z—+ jels -EH — SremaME, .~
— gauge boson recoiling against jets s | w
, 5 g w o .
— sensitive to jet simulation g M .-
. . . . E S
pr range between collinear and hard jets - I_ e
parton shower vs. merging  ischumann (Snerpail 3 IE s,
—. missing energy really means QCD il Ry ¥
'TEE ¢ | 1 | i | |
= e a -Fﬁ.j[;%eng@: =



fevsaePyses  Spins from between endpoints

Timan Plehn
Gluinos: strongly interacting Majorana fermions (sarger.  Samett . Sasr. ]

Backgrounas — LHC: first jet (g or q) fixes lepton charge sy : - %
Masses — same—sign dileptons in 50% of events }

s o — similar: t-channel gluinc in pp — gg

:ﬂm — gluino = like—sign diieptons in SUSY sample crrrerR—t
ra— " 3

Pirsa: 08060028 Page 18/32



TeV—Scale Phwsics
in the LHC Era

Timan Plehn

Backaroumas
Maszes
Missing energ
Spins
Paramee
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Spins from between endpoints

Gluinos: strongly interacting Majorana fermions [sarger. . Bamett . 5:

— LHC: first jet (g or @) fixes lepton charge

— same—sign dileptons in 50% of events

— similar: t-channel gluino in pp — gq

= gluino = like—sign dileptons in SUSY sample

Loop hole: gluino is Majorana if fermion

— use mass—measurement cascade

[Geisten. Miller Osiand]

now look for physics between the endpoints

— new physics is hypothesis testing

[Barr. Lester Smillie. Weober]
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fevsaePyses  Spins from between endpoints

Timan Flehn : _ , ; A
Gluinos: strongly interacting Majorana fermions (sarger  Samett . Saer. ]
Bignails z 3 'd )
S — LHC: first jet (g or g) fixes lepton charge B R A
¥ = N
Masses — same—sign dileptons in 30% of events g
Missing energ) — similar: t-channel gluinc in pp — Gg |
) _ = . | : < .
E — gluino = like—sign dileptons in SUSY sample A — St AR A,
Parameis : % e
-
Loop hole: gluino is Majorana if fermion
— use mass—measurement cascade [ciesten Mifier Osiand] F P T
now look for physics between the endpoints < o F f:— | _—
L | . = e it
— new physics is hypothesis testing  [sam Leser. Smilie. Weober’® qJL}L —ﬂ%ﬁ
— ‘gluino’ a boson: universal extra dimensions i ﬁjﬂr:';r;‘
compare SUSY with KK g. b. Z. /. = [2nes Eboii. TP ;L;_ , T
— gluino = fermion with like-sign dileptons =R RS R R
. . . - g gL
— ‘gluino composite: little Higgs o B % %
; . = |
compare SUSY with decays to top  [creaaire <2t s«-EE 4
. . . r* %l
— gluino = fermion decaying via correct cascades ‘“E i ik
Pirsa: 08060028 :mi:— £ Page 20/32-.
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Spins from between endpoints

b :
1 4 7
ASE}FTTITTEU]ES [Cambrnidge group: Alves. Eboll, TP] i - ¢ #
:;f*."‘iﬁ;’ B : Fh"-“'-.
— remember: spins mean angular correlations T ;
‘invariant angles. m,, mt—*= =sin# 2 "
— squark: production asymmetry pp — § §* +g : i —=i=
e B = T F - —
e } — i . 2 B e L
Almie) = "r._ : j e S SR o
d _"."4_':': =) EF .f"ruh = . E- = _I_|____‘___—._r_. :__- __:-_-._
— gluino: decay asymmetry b vs. b HE B
.-Tafjf_|_-.-'|'5.i_‘ | E_
'_Limz.': e : = | T 2
el B = =2l =) ==

— stable w.r.t production channels and cuts
unstable w.r.t model details [use to messure. Hagwara. Kim. Mawatan. Zerwas]

— 3-body decays [csax —einonen Perelsiein]
— more general decay analysis wang vavin
— LHC only as geod as understocd hypotheses
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feesakeyss  Underlying parameters

Timan Plehn
Fram kinematics to weak—scale parameiers [Ftino: IFtter Lafave. TR Raucn. Zarwas]
Backaroungs — parameters: weak-scale Lagrangian
Aasses — measurements: edges. branching fractions. rates....
Missing energ flavor. dark matter. electroweak constraints....
— errors. general carrelation. statistics & systematics & theory  mat hesry emrorsn
Parameiers

— problem in grid: huge phase space. no local maximum?
problem in fit: domain walls. no global maximum?
problem in interpretation: bad cbhservables. secondary maxima?

Probability maps of new physiCS (sai= - Scszxowski... . Allanacn.. - Eliis..._; SSitter]

— fully exclusive likelihood map p(d|m) over m [rard part
— LHC problem: remove poar directions 1ea. endpoints or gark matier vs rates]

— Bayesian: p(m|d) - p(d|m) p(m) with thearists bias p(m) [cosmoicay, 53M]
frequentist: best—fitling point max;; p(d|m) @avor

— LHC era: (1) compute high-dimensional map p(d|m)
(2) find and rank local maxima in p(d|m)
(3) Bayesian—reguentist dance to reduce dimensions

Pirsa: 08060028 Page 22/32



fesaksYes  Underlying parameters
Timan Plehn

From Kinematics tc weak—scale parametiers [Ftino: SFitter Lafave TP Rauch. Zerwas]

— parameters: weak-scale Lagrangian
Masses — measurements: edges. branching fractions. rates....
Mis - flavor. dark matter. electroweak constraints....

— errors: general correlation. statistics & systematics & theory mat ineory emrorsy

Pt — problem in grid: huge phase space. no local maximum?

problem in fit: domain walls. no glebal maximum?

i ¥ . =
RroaniarT 1D InrTersrat 1 " mESs Oaneary Nnlac = [ ] 2T
,_.r\_,.l.__.:. | g sy | ..-r-u,a‘[.":rh. aud Ul = -ax.. . E:Ccrdau_f mﬂ-"‘~|1 i

MSUGRA as of today (auanacn Cranmes Lester Weber]

— ‘Which is the most likely parameter point?’
— ‘How does dark matter annihilate/couple?’ nill

|||||-".|
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Tev—Scale Physics

ST Underlying parameters

Timan Plehn

[ A]

3

MSSM map from LHC i=r

Backgrounds == shiﬁing to 19D parameter SpacCe [wiing gnds. Minuit. laptop—stvie fits.. ]
Masses — SFitter ocutput #1: fully exclusive likelihcod map
Missing ener SFitter output #2: ranked list of local maxima
— siX local maxima. unknown sign( ). believe—based tan 7 from m;

[proiie fiksithood]

Parameiers

——
L3 4

ks

Pirsa: 08060028
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rvsaePmsis  Underlying parameters
Tilman Plehn

MSSM map from LHC i=pz:a

Backgrounds — shifting to 190 parameter space [iing grids. Minuit. laptop-style fits.. ]
Masses — SFitter output #1: fully exclusive likelihood map
Missing energ SFitter output #2: ranked list of local maxima
— siX local maxima. unknown sign( ). believe—based tan 7 from m;
Parameters N VU }

[heft Savesian — ngnt ketihood]

<=7 '”_
T il b | d

‘I |”_| '1} ITHTTTER4TE

- amn apn s - - g = ==

— A s [ o —hd KA i By S

.".‘!- RA-
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TevsacPimsis  Underlying parameters

Timan Plehn
- MSSM map from LHC isezia
Backgrounas == shiﬁing to 189D parameiter space [wiing grids. Minuit. laptop-stvie fits._ ]
Masses — SFitter cutput #1: fully exclusive likelihcod map
Missing enesg SFitter cutput £2: ranked list of local maxima
= — siX local maxima. unknown sign(« ). believe—based tan 7 from mj
Parameiers

— no golden approach to BSM statistics

MSSM map beyond LHC

— LHC rates:. tan 7 from heavy Higgs tough (innunen Lenti. Moertgat. Nikitenko. Spira]
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feesakryss  Underlying parameters
Timan Plehn
MSSM map from LHC zpsia
Backgrounas — shifting to 19D parameter space [aiing grids. Minuit. [aptop—style fits.. ]

Masses — SFitter output #1: fully exclusive likelihood map
Missing energ SFitter cutput #2: ranked list of local maxima

Spins — six local maxima. unknown sign( ). believe—based tan 7 from m,
PR — no golden approach to BSM statistics

MSSM map beyond LHC

— LHC rates: tan 7 from heavy Higgs tough [innunen Lenti. Moorigat. Nikitenko. Spira]
(1) use current precision on (g — 2),, ~ t@an 7 [sFtter - Alexanger. Kreiss]

T I BT = = ow o) TRT=EP
— strongly correlated and promising = LHC 7 (g — 2] SPSia
an 3 | 100+ 45 103+ 20 10.0
0, | w214 78 2.7+ 39 031
Mo | 1833+ 78 9324+ 58 92 2
Vs 57724+ 145 SFRZ24+ 12 5772
M - 193.2+ 8.3 S04 6.3 194 4
J 250 23 135 2 53 1358
J__.:.I [2eE LS e R b a B 358
2 - 48144 220 18554+ 224 150.8
=)
8- 017 172 49824 193 3023
-3
Mz f2464 143 525.54 106 5265
M 73+ 173 5075+ 158 508 1
A 406.34+0(10° 1. 14=21185) 3942
L 3505+ 145 35254+ 108 353.7
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evsaePmsics  Underlying parameters

Tiiman Plehn
MSSM map from LHC i=psia

[ Jrounics — shifting to 19D parameter space [iing grids. Minuit. laptop—stvle fits... ]
Masses — SFitter output #1: fully exclusive likelihood map

Missing energ SFitter output #2: ranked list of local maxima
— six local maxima. unknown sign( . ). believe—based tan 1 from m
e — no golden approach to BSM statistics

MSSM map beyond LHC

— LHC rates: tan 3 from heavy Higgs tough [xinnunen Lehti, Moortgat, Nikitenko. Spirs]
(1) use current precision on (g — 2),, ~ tan > [Sriter - Alexanaer. Kreiss]

— strongly correiated and promising
(2) use BR(B: — pu) with stop—chargino sector iHisanc. Kawagoe. Noiiri]

— €{Tar on fE__-r means ratios? ‘Delis Morme. Cet Debbio: SFitter — Jager Spannowsky]

; no theory emor | ABR/BR — 152
true best error | best error

and | 3 23.5 34 | 295 8.5
M a MLl R 33.3 224 3 312
W 161.7 100.8 18.3 100.2 154
Mo 1520 200.3 18:9 200.3 15.8
iZ- 5861 5FoB 288 5753 28.7
v 3458 SPErE 206 3256 208
Mz o 430.0 400.2 735 39u.8 9.3

- - - Fdye Zo6/54
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Underlying parameters

MSSM map from LHC [=p=s1a

— shifting to 19D parameter space iing grids. Minut. laptop-style fits. ]

— SFitter output #1: fully exclusive likelihood map
SFifter ocutput #2:. ranked list of local maxima

— six local maxima. unknown sign( » ). believe—based tan J from m;
— no golden approach to BSM statistics

MSSM map beyond LHC

— LHC rates: tan 5 from heavy Higgs tough [kinnunen Lehii, Mocrigat. Nikitenko. Spiral

(1) use current precision on (g — 2).. ~ t@an 3 [Srtter - Aiexancer Kreiss]
— strongly correlated and promising
(2) use BR(B: — 1) with stop—chargino sector [Hisanc. Kawagoe Noiiri]

— ETor on ng means ratios? "Deiis Morme. Oet Cebbio: SFitter = Jager Spannowsky]

T

Renormalization group bottom—up  [seiter + <neur J00s L !
— scale-invariant sum ruies? [cenen senmaz gl |
. ; N L mond -
— UV completion. unification. GUT? T
: ; 0a02 F
— means | can retire happily age 20082
2 4 & 8 10 12 14 18



feesaki s Underlying parameters

inthe{ HC Ea
Timan Plehn
MSSM map from LHC zps1a
B ’ — shifting to 19D parameter space iing grids. Minuit. [aptop—stvle fits... ]

Masses — SFitter output #1: fully exclusive likelihood map
SFitter output #2: ranked list of local maxima

— six local maxima. unknown sign( ). believe—based tan 3 fram m,

P — no golden appreoach to BSM statistics

MSSM map beyond LHC

— LHC rates: tan J from heavy Higgs tough [xinnunen Lshti, Moortgat, Nikitenko. Spirs]
(1) use current precisionon (g — 2),, ~ tan > [Sriter - Alexander. Kraiss]

— strongly correiated and promising
(2) use BR(B:< 1) with stop—chargino sector Hisanc, Kawagoe. Noiiri]

— £{Tar on fE._—_ means ratios? 'Defis Morme. Ce Debbio: SFifter — Jager Spannowsky]

! no theory ermor ARR /BR — 15°

e Dest efmar best
tan 3 | 30 295 2.4 295
Ma 344 3 3444 13.8 344 3
£ I 1017 100.2 163 18059
A i:-__, 1220 200.3 18:59 Z200.3
A 5864 Bfof 288 Sfaa
. 345 3 1255 20 5 125 A
Mz | 43410 400 A 3.5 IS 3
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Underlying parameters

MSSM map from LHC [spsia

— shifting to 19D parameter space [iing grids. Minuit. laptop—style fits. ]

— SFitter output #1: fully exclusive likelihncod map
SFitter output #2:. ranked list of local maxima

— six local maxima. unknown sign( « ). believe—based tan 7 from m;

no golden approach to BSM statistics

MSSM map beycond LHC

— LHC rates: tan 5 from heavy Higgs tough

[Kinnunen. Lenil, Mocrigat, Nikitenko. Spirs]

(1) use current precision on (g — 2),. ~ @n 3 [Shtter - Alexanger Kreiss]
— strongly correlated and promising
(2) use BR(B: — 1) with stop—chargino sector

— efTor on fz. means ratios?

[Hisano. <awagoe. Noiir]

[Deda Morme. Cat Debbio: SFfer— Jager Spannowsky]

0.1 =
Renormalization group bottom—up  [sFmer + <neun 5008 - ;; -
— scale-invariant sum rules? [cecnen schmaz il
— UV completion. unification. GUT? Co04 r
— means | can retire happily i e
2 4 6 3 1012 14 16
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New physics at the LHC

Understanding the TeV scale in a few easy steps

(1) look for solid new—physics signals [mssing snergv?]

(2) avoid getting killed by QCD o excuses)

(3) measure weak—scale Lagrangian mignt parameter scaces]
(4) combine with everything we know

(9) determine fundamental physics

(6) do not get focled by people cny talking about SUSY

— LHC mare than a discovery machinel ——
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