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Conclusion: There has not been much yet
in that direction

® | HCPhysics now.

® I[mpact of “Higgs discovery”
® SUSY search strategy

® SUSY DM study at collider

® SUSY study in 2012
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Why we have NOT

found anything
<<Sso far>>




Because we understand QCD better now

In 90’s: We do not know how to calculate process at the
hadrdon collider “I do not trust hadron collider physics” is
typical attitudes in e+e-collider fu? LAl

Now: we understand higher
oder QCD (multijet process)
better . (but only very
recently. )

Therefore we do not “discover”

much until we should discover AN N R

hem. like th f SP | BE= 38 ¥ 73

them. ( unlike the era of SPS) Vg 2N, “j
. i : photo 1972 |

Collider physics is more mature as we can “calibrate” umﬁg

plenty of data, unlike dark matter search. )
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Cross Section

Data vs Theory Ratio of Cross-sections

I I I
CDF Run Il Preliminary
L W—ev +=n jets, 127 pb”’
JetClu R=0.4 (E;>15 GeV,y 1<2.4)
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® LO QCD = M, ® Runll 127 pb”

0 LO QCD pg= <p>> ® Runl108 pb”
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Jet Multiplicfty ( > n jets) L
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0 LO QCD pg= M,
® LO QCD yg = <p>>
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o( = n jets)/o( = n-1 jets)

Jet Maltiplicity ( z?ﬁ jets)

The smaller renormalization scale yields a The ratio measures the decrease in the cross

higher cross section since as has a higher section with the addition of 1 jet. The
value at low ¢2; moreover, this scale is behaviour as a function of n-jets is

strongly dependent on the kinematics of the compatible with a straight line; the deviation

iR R e

process through the p; of the jets. The cross could be interpreted as a contribution to the
section with this scale crosses the measured W + > 2 jet cross section from parton level

values for W + > 2 jets. topologies not present in the W + > 1 jet.

=l

Measurement of VW == e e— v + Inclusive n-jets Cross Sections with CDF Data at Tevatron Run II — p.15/19
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cs in pp collisions at 7 TeV Ol l

| | T
. | ! |
Wopy + jets o Wopv + jets
@< Data 2010,\ s=7 TeV @ Data 2010\ s=7 TeV
¥ ALPGEN o) | ¥ ALPGEN

/A SHERPA g /\ SHERPA -
BLACKHAT-SHERPA

1 BLACKHAT-SHERPA - j -
MCEM . N-a ATLAS Preliminary
=771 ATLAS Preliminary ) : ;

ot 22

T T

~o< Data2010 \s =7 TeV)

= _[ Ldt=33pb’ —=— Alpgen

2yt e 21 jet,

—+— Sherpa
 anti-k, jets, R=0.4, —— MCFM
d:’s > 30 GeV

T IHW

do/dp_ / o(Z/y*(— e'e)+2 0 jets) [1/GeV]

JLdt=33 pb”’

L

! .1“//,’. |

| IR i
Ze< Data 2010 \s = 7 TeV)—|
theoretical uncertainties_|

\%LH[ 1 L1l Jl

Theory/Data Theory/Data

T T TTTITIT

—W + 21 jet

e | | =

—

>0 >1 2 >3 >4 >5

Data / NLO

T

W22 jets

]
p—
©
()
=~
>
a~
o
(O]
L
'_

OPAVD DAV P OO DL PO®

U T T TR

OO0 =k OO0 —edebea OO —b—deda

Data/MC Data/MC

PR B
100 110
P [GeV]

w
o

100 200 300
. First Jet pTéGeV] . . .
Cross section measured as a funCtlon Of Several klnematlc

variables (see end of this talk)

very good agreement with NLO predictions from MCFM and
Blackhat-Sherpa in the total and differential cross sections

good agreement with matched LO prediction from AlpGen
» QCD bkgd = 2% and Sherpa once normalized to the NNLO prediction

» unfolding ~ 27% Poor agreement with LO PYTHIA in the high jet multiplicity _;
Andrea Messina - CERN page 8/17
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Inclusive Jet Multiplicity, N

jet

dominant systematics
» JES: 8(26)% for Nj=1(4)
» jets from pile-up =7%

» lep. reco. = 2%




Background and discovery

® Jets + gauge boson distribution at LHC are with simulation thanks to the
multi-jet calculation and matching by Sherpa, Alpgen, Madgraph, and
various NLO generators.

® On the other hand, once you apply cuts, cuts, cuts, to estimate the
backgrounds in the signal region, there are still some error. We are not in
the level to discuss the distribution where only 1/1000 of total events
exists. In addition there are mis-measurements

® This is where some Higgs searches and SUSY searches are.

® background is estimated from the control region, for example the tail of
missing ET is estimed by the sample where Z->ee is observed and so on.
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Higgs searches and
SUSY scale




b’ ® current value of top mass
130 IS
120 |-

= 1 ® Higgs mass above 130

ol E GeV is very difficult for

= —f MSUSY (mstop) ~1TeV
A m, = 178.0 * 4.3 GeV 5

: M, = 1000 GeV 1 ® On the other hand current

g SRR 5 higgs mass data may favor
BN e s e the region above 130

1 10

 tanp GeV (see detail in the
from famous review following slides)

N SIEIShESlE
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CENTER FOR

Limits full mass range o e @

PARTICLE PHYSICS

Additional High-mass

H— ZZ—4| candidates

E | | | | | | | | | | | | | | | | | | | | | | .I_
channels extend the ¢ [ ATLAS Preliminary -
i 5
H—ZZ—llvv exclusion ° i — Observed CLs -
- ---- Expected Ldt =1.0-1.2 fb
Noticeable excess g 10 :_ ERKe s =7 TeV _§
around 250 GeV from - +20 *
N
LO
&)

TE g™ N e T E
1 L Amaspreiminay - n
10-1;_ ..:l'.l‘.. e N '.'.‘.“ .................. '.':,::‘._.—. ......... _; B |
- —-—Observed : | | | | | | | | | | | | | | | | | | | | | | | | |
10 - Expected = 00 300 400 500 60C
- ~-90% CL ] > ]
| SO | m,, [GeV.
10°g E <> 1€ >
= [rot=10121"]
ol s=7TeV 155<M,<190 and 295 <M, < 450 GeV/c?
Evo o by by v by b 1y
100 200 300 400 500 600 0
N excluded at @ 95% CL
Kyle Cranmer (NYU) EPS-HEP 2011 - ATLAS Higgs Combination 15
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The H— WW — Iviv Channels e @ | B

PARTICLE PHYSICS
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0: N T B L n B ]
50 100 150 200 250 T A E
m; [GeV] 2 .
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Kyle Cranmer (NYU) EPS-HEP 2011 - ATLAS Higgs Combination 6
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Local p-value

—— Combmed
==t Ho WW (1.1 o).
.4 | Interpretation requires look- | === H—7yy (1.1 7))
10 elsewhere effect correction — T (11107 3
—— Ho2Zsal (1110 45

--l---l—-&---&----b -l---&---&---l—--l---l---l o ) N N N N N SR N N

120 140 160 180 200 220
Higgs boson mass (GeV/c?)

2011E7B29H&EH



p-values full mass range e 0
Approximately 8% chance of background-only fluctuation this large —
anywhere in range
2’ ;L ATLAS Preliminary -
- - .
No combined excess 101 -
beyond 30 is observed - - =
10%E E
Asymptotic 3 - - '
approximation in 107 = =
good agreement - L "‘ObS Asymp. =
with ensemble tests 10 i Expected Ldt=1.0-1.2f"" 5
= ) O =
- ----30 \s=7TeV -
N —— Obs. Ensemble _ £
1 0'5 | | | | | | | | | | | | | | | | | | | | | | | | | | | |

100 200 300 400 500 600
m, [GeV]
H—ZZ— 4]
candidates

Kyle Cranmer (NYU) EPS-HEP 2011 - ATLAS Higgs Combination 16
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THE

be careful!

® h—=WW= Ivlv is a channel without good kinematical constraint.

s R R e R

® ATLAS Basic cuts are mll<50(60)GeV, A< 1.3(1.8) 0.75mpu<Mr<my. And
you counts the number of events in the bin. This is a counting experiment.

I HE RIS s
!'!!!!-!,!!-:!F;:;.!'."ﬂé-;u-

SEP-SL N EEES B T T )
HETEH AR IR el 8

® The background is WW for O jet channel and tt and WW for 1 jet channel.

e Background and signal distribution: not much different. No “discovery” this year. &

% 1 02 B 1 1 I 1 1 1 I 1 1 1 I I T IAITILIAIS IF)II’eIIiI"Ir]iIr]la.rly 1 I 1 I 1 1 1 I 1 1 l__ % - ] I T AITILAISIP;eIIimIiné.ryl T T T T I T E
O = ] —*Data —— H>WW (m =170 GeV) 3 O B —e— Data —— H>WW (m =170 GeV) | |
o ~— \s=7TeV [ W+jets [Jtop . © [ W+jets [Jtop
Z  F L mmww @ Z/y-+jets - I 10 = @ Z/y+jets =
8 10k L dt = 35 pb @ WZ/ZZ/Wy — 3 - @ WZ/ZZ/\Wy ]
= = + 3 = B I I \s=7TeV i
L B i LLl -1
% 1 & '[ Ldt=35pb —=
i3 E - | -
107 107 =
1 0-2 1 0-2 1 1 1 1 I 1 1 1 I 1 1 1 I__ :-
0 20 40 60 80 100 120 140 160 180 200 0 50 100 150 200 250 300 |
m, [GeV] m; [GeV] |
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Singlet and no additinonal

matter up to GUT scale
Ellwanger et al arXive 0612133

® |argest Higgs mass achieved around i8]

tanB=2, no enhancement « tanpA2 is o

expected, which is generally bad for B2

SUSY DM searches. "l
Gev)

® |n addition singlet component of LSP

(of cource reduce the coupling to the sl
116 —
matter. For large A there are always ek
=t 1 3
some mixing. e

Figure 1: Upper bound on the lightest Higgs mass in the NMSSM for my,, = 178 GeV
(thick full line: my arbitrary, thick dotted line: myg = 1 TeV) and my,, = 171.4 GeV
(thin full line: my arbitrary, thick dotted line: my = 1 TeV) and in the MSSM (with
ma = 1 TeV) for my,, = 178 GeV (thick dashed line) and my,, = 171.4 GeV (thin dashed
line) as obtained with NMHDECAY as a function of tan3. Squark and gluino masses are
e il vl =20 5 R

2011E7B29H&EH



Higgs mass in NMSSM

220 | | | U= U U U U U

THE

® Higgs mass above 130 GeV is very s :
difficult to achieve in MSSM 200 [

190

 Higgs mass above 140 GeV is also 3 <
hard to achieve for NMSSM ;; S

® in NMSSM upper limit of coupling o |
is determined by finiteness at GUT =t
scale. 110 L ' :
Truely max value achived | :

: St tan B
by adding additional matters to & .
FIG. 2. Radiatively corrected upper bounds on m; when dif- -

I ferent Yukawa couplings are present in the model and for different '

red u Ce th e CO u pl I n g at G U T Sca I e assumptions on the running of gauge couplings. The short-dashed :
line gives the upper bound in the MSSM. '=

W =X N1Hy-HS + X \oHq -ToH> :

The final bounds, with radiative corrections included,

+ XlHl : Tl Hl + X2H2 T 1 H 5 are presented in Figure 2. Solid lines are the mass lim- =
% 3 :

2011E7B29H&EH



SUSY searches




Signature of Supersymmety

squark-gluino production is more than 40% of total production cross
section if the masses are about same

squark squark -> 2hard jets gluino gluino -> 4jets

Ino decay -> might be some leptons

Two dark matter-> missing momentum

Little Higgs model with T parity and UED also falls in this category

gluino I squark
squark .
gluino
smaller BR(sq—X)
leading jet thrgscl;)/dy

2011E7B29H&EH
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Event selection

e Depending on the SUSY mass hierarchy, different production

~ A~ ~ A~ ~ A~

processes favoured (99, 94, 49)

e Signal regions optimised to maximise sensitivity to different
production processes

A  Signal Region |>2jets >3jets >4jets High mass
e Trigger | |E™ >130 >130 > 130 > 130
€D requirements | | Leading jet pr | > 130 > 130 > 130 > 130
L _?ccond jet pr >40 >40 > 40 > 80
N . é\% Channel definition | | Third jet py - > 40 > 40 > 80
fb\ Fourth jet py = St > 40 > 80
) Reduce| | Ad(et, EB*)in | >04  >04 > 04 > 0.4
2 jets QCD | | ET™ /meg >03 >025 >0.25 >0.2
,x'r}g e Enhance signal| m.g [GeV] > 1000 > 1000 > 500/1000 > 1100
L > o
mess = IR+ B

1=1

|.Vivarelli - EPS-HEP, Grenoble July 21st-27t 2011
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Results

Signal Region
4- 4-
> 2-jet > 3-jet i SIS High mass
mer > 500 GeV | mey > 1000 GeV

Z|y+jets 325+ 26+ 68 | 258+ 26+ 49 | 208+ 9+ 37 | 162+ 2.1+ 36 | 33 10 13
Wjets 262+ 39+ 67 | 27+ 35+ 58 | 367+30+126 | 12.7x 2.1+ 47 | 22+ 09+ 1.2
ti+singletop | 34+ 15+ 16| 56+ 20+ 22 | 375x37+ 74 3.7x 12+ 20| 562 L7+ 21
QCD jets 022+006+£024 | 092+0.12+046 | 34% 2% 29 | 0.74£0.14£0.51 | 2.10+£0.37 £ 0.83
Total 623+ 43+ 92 | 55% 38x 73 | 984+39+145 | 334x 29+ 63 | 132+ 19 26

Data 58 59 1118 40 18

excluded ox 24 30 477 30 17

acc (fb)

e No discrepancy with respect to SM predictions.

e The result is interpreted as a 95% CL exclusion limit on effective cross sections
using a profile likelihood ratio approach following the CLs prescriptions.

e Analysis giving best expected limit used in each point.

|.Vivarelli - EPS-HEP, Grenoble July 21st-27t 2011

Saturday, July 23, 2011
2011E7H29H&EH



Result interpretation (2)

MSUGRA/CMSSM: tanf = 10, A_= 0, >0

2 ATLAS Preliminary 0 lepton 2011 combined

0] L™ =1.04 b ", Vs=7 TeV CL, observed 95% C.L. limit
Q

S

600 [ LEP2 %7 - === CLg median expected limit
[ 1 D0G, G tanp=3,u<0,2.1 b . exp. limit 68%, 99% CL

I CDF g4, tanp=5, u<0, 2 fo™ % Reference point

I Theoretically excluded

e — \ \ v \ \ |
500 |- T | ! | | -
VT—-d \ \ | |
| N TA—— \‘ ' ! ]
S 9,.\ \ U — L ‘. !
==~ fea! ! ! [ ==l
R \ ‘ 9\9 \ ‘\ \\ ‘\ g 200). _
R, ., \ \ \ | | [
= | ! ! ' !
400 T \ \ i =
N o\ T ! | ! .
k .\ \ T —- R \ !
. ! '\ | e -
Ve, \ | \‘ \‘ g (1000) \

SO \ \ i |
! " . i

300 R\ Som ) "

"""""

s !

T e e T, -y
' T i et
- . "

200

500 1000 1500 2000 2500 3000 3500
m, [GeV]

2011E7B29H&EH

— 2010 data PCL 95% C.L. limit

[

e Results interpreted in
MSUGRA/CMSSM (Ao =
0, tanP = 10, p>0)

e imit in large mo region

profits from the
introduction of signal
regions with large et
multiplicities.

eEqual squark-gluino
masses excluded below
980 GeV

|.Vivarelli - EPS-HEP, Grenoble July 21st-27th 2011



CMS Preliminary
| | | | |

\s=7TeV, [Ldt=1fb
| | | | | | | | | |

I
— 2011 Limits

Results of three SUSY
analyses completed on
2011 data (o , Same
Sign and Opposite Sign
dileptons).

-==2010 Limits
tanp = 10, AO=O, u>0

m,,, (GeV/c?)

CMS-SUS-11-003
CMS-SUS-11-010
S-SUS-11-011

OS Dilepton

g(500)Gev |

800 1000
m, (GeV/c?)

Within the Constrained MSSM model we are crossing the border of
excluding gluinos up to 1TeV and squarks up to 1.25TeV

2011E7B29H&EH
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Dark Matter and
Collider




DM density constraint is important in
“MSUGRA" a

—

)

m, (Ge

Scalar mass

hep-ph/0106204

o
o

o -
Q o
ll"l I T T

O

o

Q
[

200

100

No EWSB

LR REEZ LERA] KL i bak -

Charged LSP

FRPEl Tul PYP] PO P e e e |

50 L
100

200 300

Have we excluded “bulk regions??

2011E7B29H&EH

500 700 1000 2000
m, sz (GeV)

Gaugino mass




DM density constraint is important in
“MSUGRA” a

1)bulk region : LSP  Bino like.

— Slepton exchange ”h?P'Ph/mO&M

} ccg 00 | O BLELPL R Bt m [ LAAY BLEd by ke b =l L
o !
5 i s | No EWSB "
Qh* x m5/m32 i
[ X “ 00 7
ALY E M
' 2
too large mass density v 0,h
O 00 K o
<N By
rm /2] 2
S so0 * Qh , _
B - J
200 - = =1
p A
100 - Charged LSP =
50 TN | TR (IVINC ) T PrOR] e ooy o o (RSN |
100 200 300 500 700 1000 2000

/" i 2?
Have we excluded “bulk regions?? Gaugino mass
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DM density constraint is important in
“MSUGRA” a

1)bulk region : LSP  Bino like.

— Slepton exchange ”h?P'Ph/mO&M

} % 00 | R RELTE BN LEAA) Rl bkl ik ol B
5 i CEB | No EWSB "
Qh® o< myz /m3 =l
. L B
too large mass density S
O 00
2)Higgs pole effect mu=2m, 5 | &
£ 500 ?
g o
3)coannihilation —‘=
200~ F -
D
100 ged LSP s
sol—— o bbbl ]
100 200 300 500 700 1000 2000

/" i 2?
Have we excluded “bulk regions?? Gaugino mass
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DM density constraint is important in

1)bulk region : LSP  Bino like.

— Slepton exchange

2 Iy
Qh® o< myz /m3
too large mass density

2)Higgs pole effect mn=2my

3)coannihilation

4)focus point region:
higgsino-gaugino mixing

Scalar mass
o
o

(G
o
o
S

200

100 |

50
100

"MSUGRA” a

hep-ph/0106204

o
o

o
Q

I LA BT AR LAA) Rhikd bkl ok iy BEESP ©  _ BE
No EWSB
—1
X .
.
%)
T —
o= i
= J
= "
D
ged LSP 7
. T [T (PN NIITA PYIT [ B (I Y TS | (B
200 300 500 700 1000 2000

Have we excluded “bulk regions??
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such thing doesn’t exist

® | SP may be light even if light squark and gluino are excluded
(lifting GUT relations) .

® the LSP maybe higgsino even if scalar masses are small. (lifting
GUT relation of higgs mass)

® any particle can degenerate with LSP...
® More direct and model independent information needed.

® Direct bounds on chargino and neutralino/no tau excess/are
we too much relying on GUT relation?

® what is the general cuts you want to propose???

2011E7B29H&EH




expectation at 14TeV
and sparticle
measurements




1400

1200

1000

800

600

400 e

200

...................

14TeV projection

TH

| | | i R o ~100pb
= =(0.5T ~~
"‘-j-]:ti_gluino/sqaark - ass. prod. m(q) m(g) eV gg bsmain
\--\_“_iicluded _
g m(q)=m(g)=1TeV o ~3pb
. . ~20fb
m(q)=m(g)=2TeV czN -
V (@)=m(g) it itd ASmain

k 2TeV

® production at 14TeV would
be 5pb or less. significantly
Imits statistics at 14TeV run

D_D_2049.c

EX Ag=0,tan3 =35 u >0
. . | already.
500 1000 1500 2000
mg (GeV)

[
=
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SUSY mass determination
using 2 lepton channel

production cross section dominated by SUSY

Branching ration into second lightest neutralino 30% , lepton
branch 6~20%— 2~6%. 4 lepton channel certainly not feasible.

10fb-1 x 3pb =30000~600 events are not enough to determine
EW SUSY particles masses precisely but probably oder of mass
scale can be determined.

Need full use of hadronic channel to determine SUSY scale if
discovered.

e+e- Linear collider necessary to determine thermal relic density?

2011E7B29H&EH



Spartlcle Detection & Reconstru "

Mass precision for a favorable benchmark point at the LHC mo=1_025<(5)e¥ y
LCC1~ SPSla~ point B’ ek

tanp = 10

sign(u)=+

hep-ph/0508198

Lightest neutralino — Dark Matter?
100 fol, 14 TeV  oF

Fit SUSY model parameters to the
measured SUSY particle masses to

2 GeV_ LHC = o tract oyh? = 0(10%) for LCCI
= ' . i‘.-m.ﬂ 4.8
(" f'\ 02 F
Amgo 47 St
2 S
l Amgo 5.1
4 0125 F
> 120 | llme 4.8 " _
o lepton edge Am; 5.0
el ' 5-8 o]
% _ 8' ? - 00 0.0250.050.075 0.1 0.1250.150.175 0.2 0.225 0;25
0 7-12 ’

40

o miler et A, 75 [ This point and much more of
_Useshapes Am; 7.9 [ the CMSSM space is ruled out
8.0 What can LHC still say on DM?

20

PSRN ISR [T ST [T e -
00 20 40 60 80 100 120 140 160 180 200
M(e'e)+M(u"W) (GeV)
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hadronic channnel
we don’t know...

2) ISR;which jet comes from ISR

Most events has hard ISR for gluin 2

/ 1) We only know

sum of LSP momenta
:ETmiss

B \
3) if jetsare B, <
from A or B /

2011E7B29H&EH



mTZ(pQZ)”iS(l)v mS?s? p;iS(Z)v mgi? mx) = min {maX{mg)v mg)}} )

{p§(1)+p§(2):_p;i8(l)_p;i8(2)}

mgl=558GeV mul=825 GeV MT2min=remove one jet from the system

and evaluate kinematical quantity
% for mass reconstruction

; _1 700
MT2min 1 aliey el

60 [~

50 o, oPN

with x10 statistics

400

40 —

300

MT2

PO 200

RO — 100

%N 1Tl ‘ 1 ‘ T ‘ IR ‘ 1 \_N‘\ I ‘ IR ‘ I
- e
N

i"Tllx AL Ay -T'T-'ﬁ-.\ ]
1000 1200

0 200 400

m'ﬁ il S l'-"T'ﬁ'\

| oyl
200 400 600 800 1000 1200

Q

using global shape probably more useful.

Reconstruction of (squark /gluino mass -LSP mass) may be possible

2011E7B29H&EH
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SUSY study in 2012 |

1fb-1— 5fb-1 this year, probably reaching up to 1.2TeV, and not
much extension at 7TeV

It will be High energy luminosity frontia— better understanding of
W, top productions = increase of discovery potential

good chance to study non-standard SUSY case

If SUSY particles are degenerate, search strategy changes ;:
completely. Current study relies on a few high pT leading jets
arising from large mass splitting between colored SUSY particles
and dark matter.
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Mass spectrum and signal

squark and gluino

EW Ino
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Evading limits

SUSY model with degenerate mass spectrum ex.Mixed Modulus
Anomaly Mediation(two source of SUSY breaking)

M. N. and Kawagoe Phys.Rev.D74:115011,2006.
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signal distribution of degenerate case. No way if
mLSP> 0.7 m(squark) ?¢
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" MUED and LHC

® all SM particle lives in 5th dimention, Z2
compactification for KK parity

® small mass splitting as in KKLT model. pagtlcles in

same KK levels are degenerate.  mxw = 7 +mxo + Imxe

n
Mosrn) — - + My ) + 0Myn)

® ocauge boson KK modes are in current eigenstate

® Dark matter is lightest KK odd particle~ U(1) gauge

boson KK mode

® Co-annihilation and resonances reduce DM density

Mm@ | M@ | Mz | M) | L@ | Mgq@) | M) | M) | My)

800.1 | 847.3 | 847.4 | 808.2 | 822.3 | 909.8 | 912.5 | 929.3 | 986.4 | GeV

Table 1: Mass spectrum of first KK level for a benchmark point (1/R, AR)
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background reduction
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® |f there are some quantity sensitive to the mass of pair produced
particles, it can be used to reduce background.

® MT2 reconstruct the parent mass when there are two missing
particle from both side of decay chain. (all SM production
M_T<mt

® MT2 End point is boost independent when input mass is correct
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MUED case

® calculate MT2 for leading two jet.

e ttbar distribution leading jets tend to be b jets, and input test mass &
is correct. therefore they do not extend too much beyond mt.

® signal distribution. Not much jets from MUED particle decay. The
leading jet is initial state radiation.
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Discovery in jets + lepton
mode(theorist calculation)

® upto 1.2TeV for 10fb-1
and 14TeV

® Theorist calculation but
no b veto assumed.
matrix element correction
is in for SM background,
and not for MUED signal
(conservative)

® Decent dark matter candidate in MUED at 1/R~1.5 TeV.
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