Status of the LHC
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— Cold masses delivered — Cryodipoles assembled
— Cryodipoles cold tests passed - Cryodipoles assigned to position in ring
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Cold mass

upper limit for single magnet (3 sigma)
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Cold mass all positions (mrad)

upper limit for single magnet
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Cold mass - random (r.m.s) vs targets
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Completion of magnet cryostating & tests, 1 March 2007 @l
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Descent of the last magnet, 26 April 2007
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LHC Progress Adceléras

Technology
Dashboard & W cpariment

Cryogenics overview
Point1.8 Point 2 Point 4 Point 6

| | |
| it |
Sector 1-2[. iSECtDr 2-3 Sectord-5 Sector 9-off Sector 7-8

LEQEI"ICI .
_ QSC_(AB,C) Warm Compressar Station Electrical Feed B
Cryogenic QSR _(AB)  Surface 4.5 K Refrigerator Cold Box @ Btirical FEed Box
Distribution QU RA; Undergmound 4.5 K Refrigerator Cold Box

Line QURC: 1.8 K Refrigeration Unit Cold Box = Superconducting Link
QUI_iA B,.C): Cryogenic Interconnection Box

[ commisionned & accepted Il Delivered /U nder installation Ordered (Contract placed) |

[ Under commissianing [ U nder fabrication [] Under definition

Upndated 30 June 2007 Data provided by L. Tavian AT-ACR
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DFBAO in Sector 7-8
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Dipole-dipole interconnect
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General Advancement of Interconnects per Sector 16-July-2007

H Close W & Jumper

OWeld Package | & VAC tests
ON-Line Package
@ Cryo-Lines Welding &

Testing

O Electrical Interconnects &
QA per halfcell

OIC preparation

sector 1-2 sector 2-3 sector 3-4 sector 4-5 sector 5-6 sector 6-7 sector 7-8 sector 8-1
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Flushing machine - Wk 2 January 07 @‘\I
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From RT to 80K precooling with LN2. 1200 tons
of LN2 (64 trucks of 20 tons). Three weeks for
the first sector.

From 80K to 4.5K. Cooldown with refrigerator.
Three weeks for the first sector. 4700 tons of

material to be cooled.

. N W B

From 4.5K to 1.9K. Cold compressors at 15
mbar. Four days for the first sector.
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33 kW @ 50 Kto 75 K
23 KW @ 4.6 K to 20 K
41 g/s liquefaction

600 kW precooling to 80 K
with LN2 (up to —5 tons/h)
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LHC sector 78 - First cooldown

Return

Supply
temperature

temperature

Active cooling in all
thermal shields and
cryogenic tranfer lines.
All magnets isolated.

Active cooling in all

thermal shields and
Thermal shield cryogenic tranfer lines.

All magnets isolated.

Re-start of active
cooling for cryogenic
transfer lines

Re-start of active
cooling for magnets

15/01/07  21/01/07  27/01/07
18:00 18:00 18:00

— Supply temperature
— Return temperature

‘ ‘ Time (UTC)
02/02/07  08/02/07  14/02/07  20/02/07  26/02/07  04/03/07  10/03/07
18:00 18:00 18:00 18:00 18:00 18:00 18:00

— Magnet temperature (average over sector)
—— Thermal shields temp. (average over sector)
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Hydrodynamic cold compressors for 1.8 K refrigeration @l
i

120 g/s GHe from 15 mbar with 4 stages
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Magnet temperature profile along Sector 7-8
during final cool down to He Il
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Move cursor to yellow square to identify magnet
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Maximum magnet temperature in the arc [K]




. Cold Mass Temperature

140
7/5/07
6:00

7/6/07
6:00

7/7/07
6:00

7/8/07 7/9/07 7/10/07  7/11/07  7/12/07 7/13/07 7/14/07  7/15/07
6:00 6:00 6:00 6:00 6:00 6:00 6:00 6:00

Date

—=planned [K] == measured [K] =—data S7-8 [K]
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Mowve cursor to square to identify magnet
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Two 300 kW klystrons with circulators and loads @I
)
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Procurement problems of remaining components (DFBs,
collimators) now settled

Good progress of installation and interconnection work,
proceeding at high pace in tunnel

Numerous non-conformities intercepted by QA program, but
resulting in added work and time

Technical solutions found for inner triplet problems and repair
well underway.

Commissioning of first sectors can proceed by isolating faulty
triplets, but will have to be re-done with repaired triplets
(needing additional warm-up/cooldown cycles)

First sector cooled down to nominal temperature and operated
with superfluid helium; teething problems with cold compressor
operation have now been fixed. Second sector being cooled
down.

Power tests have started.
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Engineering run originally foreseen at end 2007 now precluded
by delays in installation and equipment commissioning.

450 GeV operation now part of normal setting up procedure for
beam commissioning to high-energy

General schedule being reassessed, accounting for inner triplet
repairs and their impact on sector commissioning

All technical systems commissioned to 7 TeV operation, and
machine closed April 2008

Beam commissioning starts May 2008
First collisions at 14 TeV c.m. July 2008

Luminosity evolution will be dominated by our confidence In
the machine protection system and by the ability of the
detectors to absorb the rates.

No provision in success-oriented schedule for major mishaps,
e.g. additional warm-up/cooldown of sector
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LHC General Schedule, 5 July 2007

56 67 78 51

Alar.

Apr.
May

Jumn.

Jul.

2007

Ang.

Sep.
Oct.

Nov.

e "
1.1

i Dec.

Jan.

i - s § i—— 4 M- —-—-."—" - |
- : T ; ! n.testing of available sectors [ Mar

: Machine Check-out

Beam Commissioning to 7 TeV

General schedule Baseline rev. . Interconnection of the continuous cryostat Flushing
s Global pressu%test &Consolidation . Leak tests of the last sub-sectors B cool-down

. i Cool-down Inner Triplets repairs & interconnections Warm up

J Powering Tests Global pressure test &Consolidation B Powering Tests
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