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LHC

e | HC starts from 1fb-1 and 7 TeV (level of 10nb-1 for each
experiments at early June.

e Still some discovery modes

e discovery and model independent studies.

o EEED/I\1T1 K

e pole DYPIE

LL

® missing DY
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Expected physics reach with 1fb-’

In 2010/11 we expect to record up to 1fb! of integrated luminosity at 7 TeV

Standard Model Discovery Potential

W=>FHv (4M events) * Susy 5o discovery above
Z>1  (400Kk) Tevatron limit with a few 100pb-’

ttbar-> Hjets (6k) * Z~>pp:sensitive up to 1.5TeV
ttbar dilepton (2.5k) * Higgs: 3c evidence in the mass

@ range 145-1

CMS Preliminaryg
Detector Commisioning
Std Model measurements

1
iF3d S EtHaHT M lir'Er":In I_i'.'ll IL!I III'I'E:IHI!IEI':"-FE”EI IH"'“-.'-:-.HI-'%IEHL!HL“-.:HLI'I?Ill:m”rlr':II
H R E e e e S e e T R B I R R B s RISIRIRTIE T ] e

7

Charge asymmetry

— W
7—(__ t Z_ Lj: P D F l Figure 6: The reconstructed W charge asymmetry including estimated statistical and systematic uncer-

tainties for 100pb_1 of simulated luminosity at 10TeV from CMS (left) [42] and the forward backward
asymmetry App versus the weak mixing angle sin’ 9;?? " at the Z pole for 100fb~! of integrated luminosity
at 14GeV from ATLAS (right) [11].
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Start to feeI the effect to be Al

SR T A R

high energy
Charged particle multiplicities in pp interactions at Vs= 0.9 and 7 TeV
10— L T o 10gm T T

> e p,>500 MeV, |n| <25, ny>1 > p. > 500 MeV, 1| <25, >1
= 10" ATLAS Preliminary © 10 o =
5 . = == Data\s=7TeV =
5 10° =10° :
= \ G == Data\s =900 GeV -
5 10 » <10 :
E‘ 10 >, | Q.'—'I 0—5 i+ E'-":
& " E =
= 10° 5N N 10° B =
2@ 1 0-? == Data .‘::."'."-. :: 10-? 1 }Z
< — PYTHIA ATLAS MC09 3 E—— .
~ Lo8L - PYTHIA ATLAS MCO09c < 1n?® ——— =
L S PYTHIA DW =10 B -
10°F o PYTHIA Perugia0 Gt 10° * =
IU_IU:HJLIPHOJIET e } ' !_ IO_ID | I | | | I I | I é _:E
20— Data Uncertainties_r—_ E 0 5 10 15 20 25 30 35 40 45 50 3
~ - MC/Data = = s
o 1-5_ it 5 p_ [GeV] -
S e «——  Charged-particle momenta for events with i

o5k s 2 nch21 within the kinematic range pT> 500 MeV

e ~==  and|n| <2.5at Vs =7 TeV compared to MC

predictions (left) and to the published results
p.[Gev] at Vs = 900 GeV (right PLB 688,1,21-42).
N

HO R RHE i s

MC shows significant excess in several GeV momentum range, also seen at 900 GeV. Large

impact on modeling rate for low PT objects (EM clusters, muons, jets) in data. o
17 Eif
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Detector is working OK

> §m0 5‘2‘101 T ] YCMSY Iplr1elilrlnllrllaeryT P1at¥aY \YI__I7¥ YT'eV T L I | L R O | l L l_ CMS Prellmlnary 2010
gg C ., [ Non diffractive MinimumBias MC, =’ signal - S pTT T o oAtA ]
350} M =133 822002 MeV 1 =s MC, background ] Q0 IS o) ]
g 2‘35000 5 Data 20 vf 6\‘;:900 GeV) = % 104;‘ mg Ebgttom))—g
ﬂg 300F P-:_- ° el | . b 3: i
8 <4000k L S/B1+2 Indegironent of the fit | g 10°¢ -
> n 250 o = Z - ]
L % N o i
- a e = = =
':(.) ] 1 E g
s Ffi L3 : | :
B. 150F - 10
S000F :
o iy .
100 ke - 1
10058: ’
v, 2 30 20 -10 0 10 20 30
- ATLAS 3D IP significance
—1 LLL Ll 1 | L AL L Ul I L1 3 1 I 20 e 1 I | .| 1 | Li_LL 1 |
%.(05 100 0596 2@ @20 DBMBD @3 400 450 500 CMS Preliminary 2010
. e E _I T TT T TTT | T TTT ] TTTT | T TT | TTTT I T TTT T TT I_
Invariant Mass of Photon Pairs [GeV] m, , [MeV] %1200 o
o i i [EMC (charm) |
; L EMC (bottom)
£1000- -
2 i
£ 800l -
— (o) B ]
CMS D Ecal 2 FELEFWTWSB, z | —
5 = 600} .
b—tag HFERER U, : y
400+ -
O(100nb) (C7% 5 Etop BNHZTK %, :

2 15 -1 05 0 05 1 15 2

3D IP significance
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PAS EXO-09-006 scaled to 7 TeV

L | L | L | L | T 1 | L | L
CMS preliminary T
5 o discovery

Table 1: Charges of Standard Model fermions
in canonical Z' models.
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® 7/ SSMis a toy model (scaled Z boosn.

® model independent approach with signle
i), next page.
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charge assignment

single U

model

(u,d) g d° (v, e) Ve e°
T3L (+%7 _%) 0 0 (—i_%v _%> 0
CETSREE A T Ve busie D Nidies U [ S A
B-L +3 g7 = —1 +1 | +1
e T Al 1~ 1 ot st b e e
Qz i Bl Bt U0 e I e R et BN St e O B | S G108 S O e 3000

Table 1: The charges of left-handed fermions controlling the electroweak neutral currents.

LR O P
. . (00 == S GVl o
Interaction 9z 9z

0.8

S0 = Z loy Y (f) + gL (B — L)(f)] f4"f

7
=Y 92Qz(f) frf.
7

® vellow region (GUT prefered) Ds 06

04 -02 00 02 04

Figure 1: GUT-favored region and some representative models in the (gy, gpr) plane, see
the text for details.
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' B Gl
e g aR et 1Y =

Physics at 7 TeV 1fb-1 (prospect not
HE LHC TRAGWEZ 3
B Tevatron T exclude N TWGEWE 5
Jx  EWPT TOK

200GeV 500 GeV

0.20 N
N

SO great )

0.08

0.06; |

~
50.04

50pb e

0.0
—8.08 -0.06 -0.04 -0.02 0.00 0.02 0.04

gBL

8y
N 0.30 —
N I t 7'3\
0.20 \\ 0.25 e
100pb .*
~ ~
p g w5 0.15
0.10

0.10

0.05 0.05

0.00 0.00

0.1 -0.3 -0.2 -0.1 0.0 0.1 -05 -04 -03 -02 -0.1 0.0 0.1 0.2

600°GeV 200 CeV 800 GeV

0.0

-0.2 -0.1 0.

Figure 7: The LHC 50 discovery potential in the (gy, gpr) plane for /s = 7 TeV. The red
and blue regions are those allowed by EWPT and Tevatron bounds respectively; the yellow
region is the one not within 50 discovery reach at the LHC. Thus the region accessible by
the LHC is the one formed by points that are both in the red and blue regions but not
in the yellow one. Plots in the first row refer to 50 pb~! of data and My = 200, 500,

=7 () am (L) = n_/ (L)
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; 500 L T T I- ‘ .I I IW\ [ T - CDF ~ o~ 2 fb_1 t =5 <0
CMS preliminary &, 20, tanB=s, u
@ 450 [ ] DO g,q, 2.1fb", tanB=3, u<0
Ol [ LEP2 7,
g T=L “tanp=10, A =0, 1>0 .l LEP2 T
E" 400 tang 0 H W
350 L=1000 pb' "<, —
o Gy -
300 1 7 —
3 4 5 g(/50)GeV E
2500 Yl o =
200 S . -
O g (500) GeV —]
150 ~, —
100 i
0O 100 200 300 400 500 o600 700 800 900 1000
m, (GeV)
Figure 13: Estimated 95% C.L. exclusion limits for the all-hadronic SUSY search, expressed in mSUGRA param-
eter space.
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cross section for discovery
1()0pb'1 ~ O'susy>9pb 1fb! ~Osusy >1 pb
S R T o e s s
10.0 — =
:'_g E _
,S 7.5 :_ gluino mass ~550GeV 2d
5 M=210GeV ]
%) 20 :_gluino mass ~650GeV 3
3 i M=250GeV
2.5 — =
0.0 e s (0,0 R st S | SO A | |
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Comparing with 14 TeV

cross section (1012725,

luminosity 1 0 &% FE

12'5 __I | I | | I I | I | | | I T T |__

10.0_— T e o U G i e e 2 s e P ¥

S E / 7 -
= - : x
B 80 [ =3 |

5 7.5 — i . -
e [ : ] ]
& & - M=210GeV 3 .
0 F 60 [ — -
F k M, /;=210GeV 1 |

& 5.0 — [ » —
8 E ~‘ 1 |
3 [ 40 F = _
2o E =

[ 20_— - :

O O B | IG E et L |ty || P e | | e b | e | S, S | | | e [ I e | ] | ]

0 100 200 300 400 500 §OQ 700

m G (¢E7Y
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VN

ISR {C

Fvents with

o=

U 1= %n D E&EMT

Alwall, Hiramatsu, Nojiri, Shimizu (2009)

hard ISR jet level
\ e
£500 | pp o gg 900 |
= afo —~0 800
e U s U100 61 :
2000 |- 700 |
600 |
1500 [ o
s00 |
1000 :
300 |
200 |
500 [ :
________ : 100 |
0 O e o S T--TT'fﬁ-\-r-L\-\-t-p-‘-J.;.l \ 0 - i
300 400 500 600 700 800 900 1000 300 400 500 600 700 800 900 1000
T2(GeV minimum MT2(GeV)
e ISR could'5é*a’problem of the event reconstruction espeCIaiT for three

body decay

675.4 +/- 6.4 (imin. ge.3 )
672 7+/- 3.5 (el alb

e remove one of the jet and calculate kinematical variable greatly improve
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—61OGeV
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n100z]
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1 [ |
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. mass dif
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' see h

RZ2E0=2
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ference point 3
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o e
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E::::—' ; ; mgl:636 C
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%  True squark/gluino mass
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® oluino-> squark 2 high pt jet soft things from the
other cascade.

® squark-> gluino (with some squark-> EW ino
leading very high pt jet)

gluino

| squark
ol gluino |
small but
nonzero
leading jet thrgsczi)/dy BR(sq—X)
LPS LPS
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ISR effect is small for heavy squark mass because pT of the
decay products are large.

mgl=558GeV mul=825 GeV

80 [ -

- 7TeV 1fb] 700 [ with x10 statistics

MT2min -

60 JJ_ 500 |-
2o o Il “OMT2
o ; MT2 400 ;
B 300 |

- - MT2
PO 200
0 [ - 100 [

| i'-E::l ot SO ll.---‘-"*"‘ L 0 i .H'{ [ -“-T"T"1'-u [N

0 200 400 1000 1200 0 200 400 600 800 1000 1200

using global shape probably more useful.
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Mt (min) for mixed case
(14TeV, 60000 events)

MTZ MT_2 (m i n) {L

1600 [~ : :
- 1000 :

1400 — B 3

1200 | B e e e S e

1000 E 7
E 600 | el =

e L : 612~652|GeV | &

600 |- 400 |- -

400 E :
. 200 £

200 E

0 e il -'\::\ T e B ‘-TI"'- T 0 _ L = i

0O 200 400 600 800 1000 1200 1400 0 100 200 300 400 500 600 700 800 900

MT2 is more affected by ISR
gluino mass ~ Mrm2(min) end point.
Total SUSY cross section =2squark mass scale.
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Leptom

® model with m1,m2<<m3 ex. first two
generation as NG boson.

~ 500
o RS Preliminary SES 1 Ta¥ (arXiv1004.4164[hep-ph], Mandal,Nojiri,
% BOE \ETTeV e Observe 1 event in 100 pb™ -
(O] Observe 4 event in 1 fb™ SUdanO, Yanaglda )
\’Q 400 B CcDF Preliminary 31 (3.2 b™) ;
3 B 00 observed limit (23 ) e the large third generation scalar
3] LEP excluded regions T . :
350} mass<less constraint from B decay, higgs
mSugra: tanp = 3, A0=0, (W=>0
300 mass, ...
250 f ® DM constraint 2Higgs mass at GUT scale.
§,
200 s 3
| ® Three DM consistent solution
M1 =0 M1/2=3OO GeV
100o 400 ‘ 700 800 900 1000 1600 1 ? ? ?

m, (GeV/c?)

1400

® Experimental reach based on leptons

1200f
are not impressive compared with jets. g
£ 1000}
® \We may focus on the models with large 80|

lepton branching ratio (looking for a
key under the...)

600

a0g 1 1 1 1 1
00 600 800 1000 1200 1400 1600
My [GeV]
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e e e o

T [P ] i :

eavy third gerati

G 500
o CMS Preliminary,\'s = 7 TeV
-~ °
% L \FTTeV e Observe 1 event in 100 |1:>b'1 . W I -th
Observe 4 event in 1 fb’
e 1 with b 2lepton
o B CcDF Preliminary 31 (3.2 b™)
~ 400
=i B Do observed limit (2.3 fb™) t a u
3 LEP excluded regions
350 p

mSugra: tanp = 3, A0 =0,(u)>0

universal | 30% 16% 4%

h hird
e Sn E 2% a0 00

*
.........

150
\\

L S R N e N =l . .
0 100 200 300 400 500 600 700 800 900 100®

m, (GeV/c?)

S

Experimental reach based on leptons are not impressive compared with jets.

We may have to focus on the models with large lepton branching ratio (looking for a key
under the...)
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Little Higgs model, UED, more toy models.

M, (GeV) 400 500 600 700 800 900 1000 1100 1200 1300

MAH (GeV) _75 100 125 150 175 200 225 250 275 300

SU(2)* xU(1)?~ SU@2)xU(T) S e i s s

g H - 1
5 N f—-—-- q q

Wlth I partlty AN Sl : ,,,,, g cc,, 777777777777777777 7777777777777777 7777777777777
fermion partners, and heavy EW gauge = SRy |
boson partners :

10

-3

4, |

® The cross section is about factor 0

1/4 small for same squark grluino o

600 800 1000 1200 1400 1600 1800 2000

mass. s

B actor 1/10 at 7 TeV

ETE S h . | TETETH FIETAE i T L il [RI=] 8 T T P T PR B B e P TS =1 1§ 5 I T e S e 1 T T W ey ey

® -~ 600 GeV may be accessible,but
not acceptable with EW precision
measurements. no gluion partner

Excluded by EW data

1

500 750 1000 1250 1500 1750 2000

T — )\2f f (GeV)
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UED model and “partner spins”

=+ hrerinil

(for SUSY 600 GeV, sq sq 21% sq gl 40% gl gl 12% )
toy UED model with large mass splitting

O(PP*Q1QpQ1quNh)(Pb)
=

—_
5
o~
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o(q1q1)~4ph .
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Figure 4. Strong production of n = 1 KK particles at the LHC for /s = 7 TeV: (a) KK-

quark pair production; (b) KK-quark/KK-gluon associated production and KK-gluon pair

production. The cross sections have been summed over all quark flavors and also include

charge-conjugated contributions such as Q1q1, Q1q91, g1Q1, etc. We use CTEQ6L parton

distributions [91] and choose the scale of the strong coupling constant as to be equal to the

parton level center of mass energy.
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Durh, in LHCPP
Implemented models

CalcHep | Herwig |MadGraph| Sherpa | Whizard
SM v v v v v
cMSSM
MSSM
NMSSM
2HDM
UED
ADD

R R R e R R R AR T

i

NN PN NN
PN PN RN Y
NN EN RN RS

4
4
4
4
4

N RN RN PN RN R

Technicolor i

® Still many model missing/private... how to make them =

public..?
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% Heavy Stable Charged Particles @

CMS NOTE-2010/008

® Exploit distinct signature

% C.L. exclusion

—
—
o =3

Luminosity (pb™ for 95

—h

® Side-note

10"

100 200 300 400 500 600 700
Mass (GeV)

m Kaons, protons and deuterons

e the latter is not present in MC... 95% C.L. exclusion limit for HSCP searches
at 7/ TeV

F. Ronga (ETH Zurich) — Planck 2010 — June 3,2010
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% Heavy Stable Charged Particles @

CMS NOTE-2010/008

® Exploit distinct signature
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o
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CMS preliminary

\'s = 900 GeV

B  Data
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® Side-note

m Kaons, protons and deuterons

® the latter is not present in MC...

F. Ronga (ETH Zurich) — Planck 2010 — June 3,2010




