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Status of LHGC : Cryodipoles

Install Last Dipole - end March

LHC Progress Accelerator
‘ Technology
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Dipole Interconnections
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Status of LHG: Interconnections A

General Advancement of Interconnects per Sector 03-Mar-2007
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Status of LHGC: Cool down sector 78

LHC sector 78 - First cooldown - Phase 4.5 K to 1.8 K a@u
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Pressure Test of Sector 8-1

E. Tsemelis - LHCC 21- 3- 2007



Cryo-magnet Assembly

E. Tsemelis - LHCC 21- 3- 2007



Inner Triplets at LSSSL

E. Tsemelis - LHCC 21- 3- 2007



New high quality heat exchanger tubes are being

installed in all 24 inner triplets (starting with Sector 4-5)

Production of new tubes has been completed

— Acceptance tests give a buckling pressure of 84 bar.

Repair schedule for inner triplets has been consolidated.

— Work is advancing according faster than plan.




Status of LHGC: Triplet pressure test I@;Aq

On the evening of March 27 there & T
was a mechanical failure of the

iner triplet during the pressure
test.

Triplet was being pressured at 25
bar (per specs). Design spec is 20
bar corresponding to pressure rise
during a quench.

The failure was in Q1, the quad
closer to the IP

Q1 moved 13 cm toward the IP leaving damaged bellows,
Interconnect to Q2 on its wake.
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Status of the triplet (30th of March) I@

Q1 internal supports are broken, bus work 1s damaged
including Q2 interconnect.

Status of Q1 cold mass TBD.
Status of Q2 and Q3 TBD. No evident damage (visual)

.... Q3 Fixed point also damaged
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Triplet: Diagnosis

Because of their location Q1 and Q3 are subject
to substantial longitudinal forces (tons) under
pressure. This pressure broke the supports in

Q1.

There 1s no evidence that the longitudinal forces
generated by asymmetric loading were
accounted for during the engineering design.

There i1s no evidence that the longitudinal
loading was ever raised as an issue during the 4
design reviews.

ANSYS calculations completed on March 28 both at FNAL and CERN
show that the support structure 1s well beyond shear strength at 20 bar
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Triplet: plans (as of March 30) @J

The goal 1s to fix so that it does not delay LHC startup

Sector 5 pressure test 1s continuing with the triplet out of the loop.
Whether cool down will wait for triplet TBD.

Both CERN and FNAL are pursuing possible fixes
Goal 1s an in-situ repair  Not for the 2 damaged magnets point @5
CERN is looking at moving the fixed point at magnet end

FNAL is looking at independent anchoring of the existing fixed
points Solution “almost” found - to be validated

Intermediate goal 1s to have repair implemented so that triplet
can participate to the pressure test 1L8R scheduled for June 1st

Review of the triplet in ~ 2 weeks
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Status of LHCDb @J

In general, good progress has been made over the last year, although
LHCb has accumulated delays of few months in some areas.

*All major and heavy structures are installed,

*OT, RICH2, ECAL and HCAL are very close to be ready for a ‘global’
commissioning ,

Beam Pipe installed and vacuum tested on the 4th of April,

*RICH1, VELO, IT and TT need still some -but short- installation time.

Installation of Muon system and PS/SPD cabling will still continue for a few

months.

They are confident that we will be ready for the LHC start up
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& ©ALHCb limit on BR at 90% CL, & ° LHCD sensitivity
E (only bkg is observed) > 3 (signal+bkg is observed)
o
= m ¢ .
o 5 S0 observation
.............. Expected final CDF+DO limit
4
Uncertainty SM prediction
10 in bkg 3
prediction
30 evidence
SM prediction ?
"o 0.1 0.2 0.3 0.4 0.5 o1 2 3 4 5 6 7 8 9 10
Integrated luminosity (fb') Integrated luminosity (fb-")
0.05 fb~1 = overtake CDF+D0 2 fb1= 30 evidence of SM signal
0.5 fb-! = exclude BR values down to SM 10 fb-1 = >50 observation of SM signal

Olivier Schneider 29-Jan - 2007
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ATLAS - Inner Detector status

/™ / - ¥

. /: t4 The integrated and tested TRT+SCT
‘ Y/ end-caps are ready for installation
The Pixels plus beam pipe will be ready

for installation in May

bl The barrel TRT+SCT are installed

// / The critical issue is the repair of the
w4 heaters of the evaporative cooling system
F| (as discussed later)

N

/i :
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Two failures

Corrosion discovered in
some heaters localized at the
Thermo-Couple inserts

One heater failed (burned)
catastrophically in the pit
during commissioning on
February 17

- Repair needed before
insertion of the end-caps and
the Pixel detector

Intense activity (including
the industry making heaters
for nuclear plants) to modify
and qualify the heaters, as
well as to develop a backup
solution

- Impact on overall ATLAS
schedule
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ATLAS - Muon system status

Muon barrel chamber installation is
nearing completion (~ 95% done)

End-cap muon installation is now
progressing in parallel on both sides
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The LAr and the Tile Calorimeters
- Instabilities in the Tile Calorimeter
‘drawers’ need interventions

ATLAS side A (with the calorimeter end-cap partially inserted, the LAr end-cap is filled with LAr)
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End-Cap Toroids

The first End-Cap Toroid has been A
transported from Hall 191 to the outside

test station in front of Hall 180 where it is
being mechanically cold tested at LN
temperature (cool-down went smoothly)

The integration of the second ECT is well
advanced (cold mass has already been
inserted in vacuum vessel)



\ Cosmic ray event triggered by the
Tiles Calorimeter
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YBO Service installation schedule

Provisional Schedule in Weeks

Time Time 26 5 12 19 26 Ap 30 7 14 21 28 2 9 16 23 Aug 3 10 17 24 O
d a 2 9 16 23 a 4 1118 25 30 6 13 20 27 e 1 8 15
d 9 10 11 12 13|14 15 16 17|18 25 26|27 28 29 30|31 32 33 34 35|36 37 38 39|40 41 42
YBO Infrastructure Prepare YBO
HB Installation 2D 2D
(LVv)
Install PP1 and Pipe Trays 5D 5D
(LV, DL)
Install TK Pipes 18 D 18D ]
(PS, SM) Com 16 16 16|16 16 16
TK 2 2 2|2 2 2
TK 2 2 2|2 2 2
Install EB 14D 14D | I
o) EB 6 6 6 6 6 6
EB 2 2| 2 2|2 2
EB 5 5| s 5|5 s
Install TK Cables 18D 18D
(am) TC 30 30 30 30 30|30 30
TK 6 6 ©6 ©6 6|6 6
TK 6 6 ©6 ©6 6|6 6
Install EB/HB Services 24D 24D
(WF)
TC 30 30 30 30|30 30
EB 2 o 9 9|9 o
EB o o9 9 9|9 o
Install TK Fibres 6D 6D
(KG) TC 30,
TK 6
TK 6
Install TK Trays PP1 to TK 6D 6D [ |
(HP) TK 2 2
TK 2 2
TK o o
Install TK Tooling 5D 5D ]
(LV) TC
Install Tracker 12D 12D _
(HP) TK 6 6
TK 2 2
TK 2 2
Remove Nose Cones 12D 12D
(ME) TK 16 16
TK a a
TK 2 2
Start of Beam Pipe Installation 12D 12D o o o o
(LHC) LHC
S A——— 240 535 This is driving CMS schedule
(ME)
TK 16 16 24 24| 2a
TK 6 6 6 6| 6
TK 12 12 12 12|12
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CMS-Installation of Endcap Chambers @

All Endcap Precision
Muon Chambers now
Installed (8 Mar).

Remaining (14)
Precision Barrel
Chambers can only
be installed after YB-
1, YB-2 are lowered
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Problem with ECAL MB’s found in
October 06

The faults seem to be happening
at the level of the connection
(hand soldering) between
kaptons , VFE connectors and
PCB on the Motherboards

- ¥ 3 - - -

CMS WEEK Dec 52006 Nadia Pastrone 2



Calibration : comparison before—after @
reintegration

SMO recalibrated with cosmic rays
No effect observed within statistical accuracy (2%)

x: ! ndf 557a+011/43

TTT T [T T T T[T T TT [T\ Ceratant 1.40a+0225
i Maan 6.322.0026.23e-04
Signa 228a.02: 5.31e-04

These few channels
have different
electronics cards

03 -02 -0.1 0 0.1 02 03
Coosmic retrofitted / Ceosmic ~ 1



CMS ECAL Supermodules
Integration Schedule

| |
36 Planned start of integration
33 — Planned finish of integration
= Effective start of integration
30 ¢ Effective finish of integration
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CMS tracker fully integrated
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CMS- Global Tracker Alignment with Millepede II @J

é 2200F |
T 20001 Barrel Modules
E 1800;— . 1
516005 Mean -3.56 millepede 0.5 fb
g4 — long term
E1200- RMS 9.066 9
< 1000 -

8001 — first data

600

400F

200

0 .
-250 -200 -150 -100 -50 O 50 100 150 200 250
true - estimated r¢ module position [um]

First time full pixel + strip alignment!

Results:

.Better than PTDR “long term” estimate.

.Barrel RMS: 9 um  (in r¢) and no tails!
.End Cap RMS: 22 um  (inrg) -

.CPU time: 1:40 Hrs Memory: 1.9GB
Gigi Rolandi IFAE 11/4/07



Will it take place ? @
Objectives 2007 engineering runs )

» Commission essential

» Commission essential

» Commission essential

* Perform to check:
- Polarities
- Aperture

- Field characteristics
» Establish
* Provide at 450 GeV
* Interleave collisions with
in particular the ramp.
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Beyond 2007

e N e S

Hardw: 43 bunch
commissi ssuonmg . 75ns ops 2
operation

Shutdown

A
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LHC Commissioning stages @

*1,5
Stage | Objective Ky N (ﬁm) L (em?s™) |E,..., (MJ)
HC Hardware commissioning
MC Machine checkout
A Pilot physics run
. 0.5—=1x
Beam commissioning 1 10190 11 1027 0.01
43 bunch operation 43| 1—4x101° 112 7x102%° 0.5—2
156 bunch operation 156 4—9x10"° 2| 1.1x1032 716
B 75 ns operation
Relaxed squeeze and crossing angle 936 4x1010 11 1.1x1031 42
Perflormance optimised squeeze and crossing 936 4591010 11-—>9 1.2x1033 42594
angle
C 25 ns operation
Moderate intensity 2808 4x101° 2| 3.8x1032 126
50 % nominal intensity, fully squeezed 2808| 4—>5x10'° 0.55| 3.8x10°%%| 126 —157
D 25 ns towards nominal operation
o ] ] 5—=11 x 34
Increasing intensity to nominal 2808 1010 0.55 1x10°%] 126 —362

2
L NSy
4me 3
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LHC Commissioning stage A @

Phases for full commissioning Stage A (pilot physics run)

Phase Description

A1 Injection and frst turn: injection commissioning; threading, commissioning beam instrumentation.
A.2 Circulating pilot: establish circulating beam, closed orbit, tunes, RF capture

A.3 450 GeV initial commissioning: initial commissioning of beam instrumentation, beam dump
A.4 450 GeV optics: beta beating, dispersion, coupling, non-inear feld quality, aperture

A.5 Increasing intensity: prepare the LHC for unsafe beam

A.6 Two beam operation —colliding beams at 450 GeV

A.7 Snap-back and ramp: single beam

A.8 Bringing beams into collision: adjustment and luminosity measurement

A.9 7 TeV optics: beta beating, dispersion, coupling, non-inear f eld quality, aperture

A.10 Squeeze: commissioning the betatron squeeze in all IP’'s

A.11 Physics runs: physics with partially squeezed beams, no crossing in [P1 and IPS

Phases for proposed 2007 engineering run

Phase Beam time [days] Beam
A1 Injection and f st turn 4 1 x pilot

A.2 Circulating beam 3 1 x pilot

A.3 450 GeV: initial 3 1 x pilot++
A.4 450 GeV: optics 4 1 x pilot++
A.6a 2 beam operation 1 2 x pilot++
A.6b Collisions 1 2 x pilot++ =

16
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The engineering run 1.e. few
days at L= 102"

' ATLAS preliminary

Vs =900 GeV, L =102 cm? 57 |

Number of events in ATLAS after all cuts

I ——| Je1s pr > 15 GeV

100 nb!
i

-} l

-
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Number of days of data taking

Jets pr > 70 GeV
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The first Month
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Eff ciency = 20%

First Month

1.00E+02 -

1.00E+01 =

1-00E+00 T T T T T T T T T T T g7 T T 7T T 1T T T T T T T T°1
- w8 o ceb't o g g gy 8
1.00E-01

v

1.00E-02
1.00E-03
1.00E-04 -
DAYS
—+— luminosity (10**30 cm-2 sec-1) integrated luminosity (pb-1)"

events/crossing
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Events produced First Months 15 pb

1.00E+13
1.00E+10

1.00E+07 -
1.00E+04 1
1.00E+01 |

1.00E-02x

M

I I W B\ S N S R . B B

days

—— Minimum bias —- Jet E>25 GeV
Jet Et>60 GeV Jet Et>140 Gev

—— Gamma + Jet P0>20 GeV ——W [ nu

== ——ttbar--> | nu +X
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Eff jets =1
Eff W=10.3
Eff Z=0.5

Eff ttbar = 0.06



Minimum Bias Events

¢ Produced at very large rate since day1
kHz (0.01/bc)=> 500 kHz (1/bc)

¢ Almost possible to trigger random but
scintillator plane would be very useful

¢ Can be acquired at high rate > .5kHz

Gigi Rolandi IFAE 11/4/07
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Minimum bias @
A

Charged Particle DemsityIl 12% of “Min-1

1oEw0 have P, (hard)
X Pythla 6.206 Set A

~

Low average Pt 0.7
GeV/c

1.0EM

1.0E42

B
£

Low occupancy in the
tracker

Charged Deasity dN/d nd RPT (1/8eVic)
R
%

B
&

12 particles/event in the barrel (same number in the forward).
00% of them curl in the Tracker and 50% reach the outermost

tracking layers (CMS)
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bal Efficiency
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| Run 103153 VO mass with KO hypothesis | enonai= 137179
5 p0  =151.3 +-15.03
Q450 pl = 316.7 +-55.02
=z p2  =184.3 +-48.76
f_f__amD:— N = 1435 +-44.88
1 GeV pions are reconstruct $asof Width 0007097 00005054
momentum resolution and 2 @k
2502—
KO mass peak for KO decayi 200
with 1-2 % resolution. 150 -
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magnetic feld description (e 0051 Ll

ol
-

0.2 0.3 04 058 06 07 0se 04 1
M( T, 1) (

Statistics Iimited only by DAQ and storage capacities
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Minimum bias

Charged Particle Density: dNIdnd¢| o 8
[
14 S
{'\DF D]['] Pwhla 6.2% set A 5 7 PYTHIAG.214 (tuned)
- o p - PHOJET1.12 (default)
2 ... 5
4 X s
=
4 .. © A UAS 53, 200, 546 and 900 GeV
- 5 © CDF 630 and 1800 GeV
3 ’ g
}.‘{:"".
° 3 o
g - - 0.023In%(s) — 0.25In(s) + 2.5
I 0.27In(s) — 3.2
Pseudo-Rapidi ° 102 10° 10*
seudo-Rapidign Vs (GeV)

Need to measure charged particles in the tracker — no alignment
needed since <pt>= 0.7 GeV .... But GOOD UNDERSTANDING

OF TRACKING EFFICIENY AT LOW MOMENTA will be a
challenge

Need to measure very early since very soon rate goes to 1 event per

bué%‘g’h{&%ﬁ?@ SAIAE] 1/4/07



Minimum bias — Ecal @

iIntercalibration
— 4r N
- At 0.5 kHz 18 millions
:% 35 . F'.rE|.:isic:|r1 witr.1 .18 million events + + iﬂ minimum bias events are
 af Limiton precision H: i* collected 1n 10 h of data
: | Ij*”i taking.
829 m@l
= +++1-
15 } +-P+I'+H+ } ..
i HHH ot ik Similarly for HCAL
1 "+ +++*+"+*"+4-**“+*H" *+ H th
05 b
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Dijets
+Produced at high rate can be recorded at rate lager
than 100 Hz. Physics interest is in the high mass tail.

9

4
% g —e— Super:PT>600
¢5 10° —— Ultra:PT>400 Di-Jet
a8 102 —=— High: PT>250 o
o —a— Med: PT>120 resonances
10
rE. Calibrations ?
1 (o)
10 o0,
-2 L
103 o,
10 Lo
10 T
10°E lietn|<1 T
10°® e
lIlIlIlIIIIIIlIlIllllllllllllllllll_l.l_l

Corfected Diiet Mass (GeV)
Luminosity needed for 10
1 10 100 pb- events above threshold

Ulgl Nolaldl 1AL 1 1/4/V/

1000 iOOO 3000 4%5)0 5000 6000 7000



Jet Calibration with dijet balancing

9

Jet Response Relative to [n|<1

0.4 rrrrprrerree [T T ] Resolution from Dijet P, Balance (Raw Jets)
03r| o Raw Jets %‘ _- E— - All Dijets with frje1 .
B m} T o 0. 25— .
i . i C e Jet3Prc0i DietPy ]
- — ] - -
UE: « Corrected % %[] . ooz o Jet3F; <005 DjetFr o7 3
ot e 1 T :
#qj + ++++t||3 *| ] 2 C o ]
§] . %#ll ||“| g il . T
At LA (NI T I e,
0.1k b + ki J & 0.05[ L
:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I::|]II|IIII: ” ﬂ: | | | | | ' .
005 1 15 2 25 3 35 4 45 § 10° Dietp-= (. p M GoV]
Probe Jet || T
- We can quickly equalize at “ low Et” and
then we run out of statistics
One must assume equalization holds at
R. Harris AN 05/034 higher energy (but data vs MC needed for

this)
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How can we use Dijets for detector calibration? @
QCD and Fake Missing E- A

¢ Caused by lack of detector hermeticity, dead channels, non—gaussian tails to

jet energy distributions (high tail from pile-up, low tail from dead material,
punch-through etc.)

¢+ Hardest background to estimate.

& Simulations require detailed understanding of detector performance (not
easy with little data).

CDF Run|

MET sample
s BN stoge 1
B stoge 2

This will be the challenge !

N[vonl/( 5 Gev)
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The first Year
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Efficiency = 20%

Higgs 777
Susy - Susy
S /' into muons
Re-discovery of th: TOT” 1 fbl
1.00E+U3 W T
1.00E+02 ,’;;:‘C
1.00E+01 - ;
1.00E+00 | T | Ldle™ | | I ] I I I ] | I | ] I I I
100E-01 |1 23 456 7 8 910111213 141516 17 18 19 20
1.00E-02
weeks
—— luminosity ( 10**30 cm-2 sec-1) —#— integrated luminosity (pb-1)
events/crossing
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I Top mass Stans’ combi with Wmass(01]|02||12) selection cut [t120] I

LHC Top PhYSiC51 day one oo, 100 pb'li

Fsof]
4%°F
1)_Top properties and basic SM physics at Vs =14 TeV %:3: Combinatorial
= Estimate of o,,, ~ 20% accuracy pid .
= Start to tune Monte Carlo I:> o W+jets
=  Measure m,> feedback on detector %

P IR S NI S S S BT S S o1
100 150 200 250 300 350

m(3jet) (GeV)
per‘for'mance - |CIM5|N°TEZP°6?°13|||
= Top decay properties 3 T |
2012 e asoiute uncertainty for 10 fo”' |
"% 0‘1:_ sl relative uncertainty for 10 fo™' _:_
2) Understand/calibrate detector t++ — blvbjj :
JJ 8 o.0sf
= Light jet energy scale from=W ->jj, (< 1%) > 0.06F
. . = -
= b-tag efficiency (~ 5%) 4 0.04f
= Missing energy calibration D2t
O 865610 720 746 160 180500
Calibrated E- b-Jet
@ 1
. 3
3)_Prepare for new physics: Sh0

EXCLUDED

— REGIONS

> CDF 2 fb')

= Resonances, MSSM higgses, SUSY, FCNC

" Measure diffef‘en‘l'ial Ccross secfions 70 ‘2%_' """"""""
(do/dpy,do/dM,;) sensitive to new physics :> w0 b

10 |

10 _5 :_ : (100 Tt:-lll)lul

. - - - -1
Courtesy : P. Ferrari S /. e



y
Z’ resonances @

‘?\ 1035_ _E 1|- —I L I LI I LI I 1 [ | | LI I LI l-
: z 2 1o :
2 | : S :
8 1025 = O 8__ ]
c C = (D N i
- — : : O i ]
5 | I % o i
o 105 = E ]
-— - - () T
= E a4 ]
107 = : %0 600 800 1000 1200 1400 160
i - uru” mass (GeV)
0% | | | TE
C 1 | I | | I I | | I | | | | I . 4Ll s o
] > 3 P s A Initial alignment scenario
Z mass (TeV)
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Super Symmetry @

$ 3 4
3 T
E ”/ ,M’Mr
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SRR TR - 1o 114.3 Ge\/c2:
* Good HZ fit;
* Poor WW and ZZ fits;
* P(Background) : 2%

I - s/b(115) = 4.7

 awramamacnse SV HIGGS SEARCH




SM Higgs Production X-section
TeV/ILHC

o [fb] 'SM Higgs Production at LHC
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Channels in

Higgs Search

Tevatron

ZH - libb ZH - vwbb WH - lvbb

Very small rate : concentrate on
channels with high Higgs Br

Significance 30 fb-1
ATLAS CMS

A+ Q@H—qQrT |
= Total significanc~

e I

T L
m4 (GeVic)

Large Rate: signals with smaller BR
Atlas : qqH--> qqWW, qqtr

Atlas: H-->ZZ WW,yy

CMS: H-->yy , ZZ, WW

CMS: qqH--> qqrr,qqyy

Moriond QCD 2007
Experimental Summary

Gigi Rolandi / CERN PH



Number of Events in 1 fb-1 Wy ;
Tevatron N ATLAS [ Higgs signal
Produced Selected Background 3 1 |WW-eu S et
ZH-->1Ibb 5 1 100 S | Mr=160GeV === WW bkgd
20751
ZH-->vvbb 15 2 300 g -
WH-->Ivbb 30 3 500 £ 050
H-->WW-->llvwy 20 4 300 S
T 025
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qqH(160)-->qqWW-->qglinn 280 4 1 ATLA _ ]

I = N 1
‘?00 200 300 400 500 600
my, [GeV]

Moriond QCD 2007
Experimental Summary Gigi Rolandi / CERN PH



SM Higgs at the Tevatron
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factor above SM factor above SM E 35}
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How To Extrapolate to 8 fb-1 ?

Moriond QCD 2007
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SM Higgs @ LHGC

Luminosty needed per expeiment mh
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Conclusioni

» Tutti (o quasi ) stiamo aspettando con ansia la partenza di LHC

9

* Gl avanzamenti nell’'ultimo anno sono stati eccezionali
* Le molte review non sempre garantiscono la qualita’

*La qualita’ dei sottorivelatori testati con 1 cosmici a fine costruzione €’
migliore delle aspettative

* La lunghezza del periodo del periodo di costruzione e la meta vicina ci

fanno dimenticare quanto complesso sia il tutto. AR
80 70 | experimental errors: LEP2/Tevatron (today) N

[ e 689 CL i

i 95% CL i
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80.20 > both models EZZE
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First pb-''s above 206 GeV:

ECM=206.7 Pch=83.0 Ef1=194 W
71=( Y

61-4 - & B Det FF

Missing |
Momentum —

High p; muon

b-tagging
(O = light quarks, 1 = b quarks)

- Higgs jets: 0.99 and )
- Z jets: 0.14 and 0.01,

Erice 16-21 October 2001

First thrills at 115 GeV/c?

* Mass 114.3 GeV/c2;

* Good HZ fit;

* Poor WW and ZZ fits;
* P(Background) : 2%

> 5/b(115) = 4.7

The purest candidate event ever!

Electromagnetic probes of Fundamental Physics



