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As above, but with a transverse momentum

cut of 2 GeV/c. The Higgs decay into 4 muons
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Higgs sector

¢

Major benchmark process with a variety of
possible channels most of which are
sensitive to the detector performance

final states mass range (GeV) characteristics

SM Higas
Yy 80 - 150

ZZ* > 1111 130-2m,
ZZ >l vy 400 - 800

WW -> | v jj and
ZZ > tljj >600

SUSY Hiags
h->yy
A H->11

with en or | + hadron and
plus missing E;

t-> bH" with H" -> 1v
with H* > ¢§

y - identification vs n° and e
mass resolution

mass resolution, lepton
isolation at high luminosity

calorimeter hermeticity
forward jet tagging

high-p; W, 2 -> jj
forward jet tagging

high luminosity

low luminosity
7-identification

b-tagging to veto ti-backg.
calorimeter hermeticity

as above
jet mass resolution

5C
Search for the Higgs in CMS
] Lep 200
510 — .| l1:30 2:.‘:0 3:30 4(;0 S;J(!Cl — l1(2‘(1!!.'0

HIGGS MASS GeV

T Hesyy (HW— YYD (HE=>77])

H-ZZ'» 41

r _l::: H—+Z2Z+41
HeZZ-s2v+2qufe + " 7770

HeWWZZ- 1150 1T ] ..

1200 T
3 %
% soof g
= >
g 8
g o
s 400} =
2 _ 3
3 g
E o i
[}1)

LW S
80 100 120 140

My (GeV/ed) -
_ }
T T T t 1% 15
_ . 2 2,
CI 154 13 10p"
- 13 18 ‘
3 g 2
i S 3 1 &
o 40 13T E
-‘3 %1- 14
5 ¢ N ﬁo il " i {]

1 I3 L J
200 220 240 260 280 300 200 300 400 500 6 700 400 800 1200 1600 2000

m,, (GeV) p (u.e8) GeVic M{ll jj) Gev

13
TMS Compac Muon Solencid, trase 5 LHCC Novembe: 52
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full shashlik

G * B (fb)

G+ B (fb)

---- Standard model H® > yy

120 130 140 150
Mass (GeV)

* Shashlik complete

8%/ VE & 1% @ 0.300/E
70 mrad/E

e Crystal barrel Inl < 1.7

2%/ VE & 0.5% @ 0.150/E
60 mrad/VE

100

-
-

i 11}

50

crystal Inl < 1.7

20 .
- --- Standard model H® = vy

10 1 1 { | 1 1 1 | 1 1 { 1 |

80 90 100 110 120 130 140 150
Mass (GeV)

s pTe—— e



G * B (fb)

200

* No pre-shower means

background x 2 for Shashlik
* Photon direction using vertex
* 26: 95% CL limits for H — vy

2c for 104 pb-1

shashiik, (nop.s.),inl < 1.7
shashlik (no preshower)

100
50
crystal Ini < 1.0
20 7
---- Standard model H® -» yy
10 | 1 | { 1 1 | 1 | i | | |
80 90 100 110 120 130 140 150

Mass (GeV)

(="

Lo

H— ZZ*and H - 22

(fb)

N
L

+22Z7 »4d

g B (H

20

10

Isolation —» .
T e —o- 5¢ with 105 pb?

- .o- 50 with 104 pb-"

1 )]

i

e v

L a sl

102 200 300 500 800

MH (GeV)

» For 4 charged leptons:

» Need good tracking momentum
resolution;

« Full geometric acceptance.

100

fpwt 93
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H->2Z-> 1l vy

a1 > 15068 Il <S 100 pdI ") > 250Gev  Inl. <5
A '
. === 11 conlinwum ‘; 140 F
:,‘ ........ it F“ - e T2 conlinugm
: - R I+jels
! — lotol background ALY —— total bockground
o {
H 100 |
& ? & -~
: e o i -
10 Fé owml /O,%
H m, =700 GeV
= } Qgk : signal + background
= m, =500 GeV ;
e signal + background
0} s * Wt opherwp
: LOTT
. *HH’ 2 [Mevents
0 - r’“ H‘T“"' +”+ o T I, wl ..ul':':"“l':-:ru.. * \
0 S0 10 150 200 250 X0 N0 40 40 S0 osotootsozoozsowoasommcz‘sloo
e
ETrnlu (GOV)

Careful study of E;™** tail performed => for E,™** > 100 GeV;

- crack effects increase tail by ~ 10%

- calorimeter resolution has small impact

- coverage is crucial to reduce Z + jet background

- pile-up effects (min-bias, rare processes) are smali

Jet tagging strongly reduces the background

H -> ZZ -> llvV may well extend the reach of H -> ZZ -> il
searches, both at low and high luminosities

yl

Higgs sector in SUSY (MSSM)

Combine searches for neutral (h, H, A) and
charged (H*) Higgs

Main sensitivity beyond LEP Il from:
B h- Yy
~ needs high luminosity

- Usually depressed in rate with respect to SM Higgs
- M, not far from m,

A, H -> 71 with at least one T decay to leptons

= nec s jow luminosity and good calorimeter coverage to
rec “astruct well rr mass
- inc..‘de hadronic r decays to increase sensitivity

Sear \for H* from top decays

* Can e done at low luminosity
- b ang 1-tagging help substantially
N Sensitivity improves for larger My,

pE———

e

e
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Regions of the MSSM parameter
space (my, tgB) explorable through
various SUSY Higgs channels

hos> yy; HO»vy; HO>ZZ>4f* for 105 pb
Ht» v ; AH,h> 1t > ££' or £h for 104 pb

50

AT 1T 1 1 [ 1T T 11

-4

CMS

5 contours -

LEP I _
Vs =190 GeV 1

My, =140 GeV

S T B B SO A N A S N O A I B

0 100 200 300 400 500
my (GeV)

4y
Top quark physics

Exciting field at LHC start-up

- measurement of the mass m,
- search for non-standard top decays

Very large rates even at low luminosity

forL=102cm?2s! and m, =140 GeV

one expects
~ 20 tt pairs produced per minute

~ 300 reconstructed tt -> (lv) (jjb) per day
~ 30 clean isolated e-u pairs per day

Measurement of m, with a precision of

about < 5 GeV can be achieved (similar to
indirect ultimate LEP measurements)

Sensitivity to t -> bH* decays over the full
kinematically accessible (my:,tan}) range

- H* > t*v_ decays with 7 -> hadron(s)
- H"->cs



E&E ~pWE W b

- e lpuv R
) m{zg) ?Q’ao
ATLAS ! o | |
onstruction of h ic top quark decays
Measurement of m, Rec P quark docaps

fag. P> 4000Vl o 5
mjjb_ﬁMiim = B =- TR e ;,p . S50 GeV ¢ A
" in the hemisphere opposite to the lepton tag
Full reconstruction of M - b-jet tagging (shaded histograms): at least one or o
charged track with p, > 2 GeV and impact parame P
Reduction of backgrounds and experimental larger than 200 um _ .
systematic errors using b-tagging 1000 - o)
m, = 130 GeV 7500 E— =130 Gav
Precision limited by systematics (partially , s000 F-
theoretical) zso b S
avents per o 100 200 3o

For 10% pb!: statistical error +1 GeV

-l
systematic error + 6 GeV

pb*

c)
Very clean channel with almost no m=200GeV """ e
experimental systematic errors 1000 b
°6 100 200 . 300 m4;‘ (;%30 k
FOI‘ 104 pb-1: m‘= 140 zm Gev 1000 ay =

B PR &
Me,=200 GeVv

statistical error +1.2 +1.9GeV . e
systematic error +4.0 +5.0GeV 250
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Gauge boson pair production

Essential test of electroweak theory through
three vector-boson coupling

Expect to improve LEP |l measurements at
LHC

Example: Wy production
(py’ > 100 GeV, p,;' > 25 GeV)

- need good photon identification: for R® ~ 10* expect
17000 reconstructed W -> v + y events for ~ 4000
background events from tt and W+jets

- tty remains dominant background sources (~10000
events) after lepton isolation cuts against bby

background

Good
h sensitivity
M tox

(160 excess
photons with

pt’ > 300 GeV

above a total
background of
=20 7S¢ rpo@ 250 (50 sy ac s 10m events
> for k =1.1)

Y ifansuverse momerigm

Events/year/90Gev
o

L¥

Search for new vector bosons

The detector is sensitive to Z' -> ee, uy, jj
andto W' -> ev, uv, jj

Best reach is achieved through Z' -> ee and W' -> ev
example: Extended Gauge Model (Fp=T* M,/ M,)

good sensitivity for m, < 5.0 (4.0) TeV for 10° (10%) pb™’
simitar sensitivity for my,, =m,. + 0.5 TeV

M, =45TeV Z'-> ee

£ no detector simulation
zxy electron pairs reconstructed

-;JL,Jnlxll.li11<!.|-.11-\‘
8CCC 7OCG  BOOG 9000 100GO
Mie e’}

200 000 4000 5000

]

M,.=45TeV Z'->

{1 air-core toroid_
23 iron-core toroid

Events/year /90GeV

|

e -.','.n'.'.'.'.'.‘.'.'.15;1'32-1..-. - M U BV ATRN AR AU B :
2000 3000 - 4000 5000 6000 700C 8000 9000 10000
M)




wy
Gluinos and squarks in E;™*® + jets cha: 1el

Cuts: 3 jets with py > 200 GeV
a fourth jet with py > 100 GeV
circularity, S; > 0.2

|

] msqwrkz mgluiﬂe !
Maume= 1500 GeV ’

i

- @]
10" - JL signal
c . O total standard model backc und
Q
10° Ooo

Cross Section (pb/50 GeV)

7000 1500 "
ETmiss (G eV)
Black squares show do/dp, for 5-jet events where at l2ast

4 jets pass the cuts and the 5th jet falls in the calorimetar
crack region end-cap / forward (An=0.1at]|n|=3)

S SRR A'I.L‘
0 500 2000 2500

==> Instrumental background Is not a problem for
E,-""" > 300 GeV

fo

Gluinos and squarks in E;™*¢ + jets channel
tanp = 2, p = -440 GeV, m, = 140 GeV, m,+= 500 GeV

oz

Cross section 3 * m{szuarki=migiino)
for signal and ©a & Sgooiat
bBCKQrounds ' :‘- B Sigrcoicut 2
(pb) £ .
# a2
| = Book ot
g ok 22 ...
Cuts as above oo s
plus: :
E,™>300GeV
b
Cut 2: @J o . R
ETmiss > 600 Gev 0 500 1000 1550 ICo ;E;;m_} o
common mass (GeV)
Mass reach (S//B > 5)
10°pb™ | 10°pb? | 10°pb™
m(g) = m(q): m< 1.6 TeV | 20TeV | 2.3TeV
m(G)=2*m(@): m(g)<| 1.0TeV | 1.25TeV| 1.4 TeV
m(@) =2 m(@): m(G)s| 0.75Tev| 1.0TeV | 1.2TeV

For any mass-relation squarks and/or gluinos can be1seen
with a significance >> 10 down to 300 GeV for 10°pb’

R

e
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Prototypes
Tenders

. Y NN
Superconducting cables 4 INE il
Other components h T
Magnets production l

Low rate

High rate

Figure1- LHC Dipole fabrication planning - Optimum SCenario

Figure2- LHC Dipole fabrication plapning - Stretched scenario
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