Vakuovy systém urychlovace LHC

Overall view of the LHC experiments.
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LHC

8 - obloukt a 8 rovnych ¢ésti

o sektor je ¢dst urychlovace mezi stiedy rovnych tseku

e 7 TeV - energie protont, spotieba LHC celkovd 120 MW

e magnetické pole max. 8.33 T

e 11245 obéht za 1 s

e supravodivé magnety z NbTi

e kryo-systém - 120 t He

e 700MB/s dat ze vSech experimentu

e niklady asi 3 miliardy EUR ~ 80 miliard Ké ~ 4.5 miliardy USD

e 1500 PC z CR poéitalo simulace pro ulozeni magnetu
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Figure 11.1: Transverse cross-section of the LEC tunnel
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Vakuové systémy:
e kryomagnety - sektory s délkou 214 m, teplota 1.9 K
e He-rozvody - sektory s délkou 428 m

e urychlova¢ - rizné délky sektoru, délka piiblizné 2900 m,
1078 — 107 Pa
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Nuclear scattering Gas density (m™)

@3 cross section(cm”)  for a 100 hour lifetime
H, 95107 9.810"
He 126107 7.410"
CH, 566107 1.610"
H,0 565107 1.610"
co 854107 1.110"
co, 132107 7 10"

Pressure (Pa) at 5 K,
for a 100 hour lifetime

6.710°
521107
1.110°
1.110°
7510°
49107
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Pumping slots

Cooling tube

“Saw teeth”

Longitunal weld

Copper layer

Beam screen tube
Sliding ring

prumér asi 45 mm, 1 mm nerez ocel + 75um Cu, 5-20 K
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Cold bore
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Beam lines fixed
Cooling tube exit

Cooling tubes

elektricky odpor 0.1 m2
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Figure 12.7: Details of a cold-to-warm transition
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adjusting pisce
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Figure 12.8: Standard layout of the RT beam vacuum system between two cryostats.
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Figure 12.10; Layout of the RT beam vacuum system at right of IR point 2
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e mobilni ¢erpaci stanice

e trubice urychlovace - kryogenni vyvéva

e Casti na pokojové teploté - NEG getr - TiZrV, iontové vyvévy asi
po 28 m

e manometry v kazdém sektoru - 1x Pirani, 2x ionizacni se studenou
katodou, 1x ioniza¢ni se zhavenou katodou

e analyzator plynu (hmotovy spektrometr) na mobilni ¢erpaci
jednotce + dalsi manometry
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Figure 12.13: Proposed bake-out cycle with NEG activation
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Figure 12.15: Pressure profile, distribution of ion pumps, vacuum chamber diameters and beam stay clear
along the beam dump line starting downstream of the diluters (MKB) down to the dump (TDE).
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Table 12.3: Main characteristics of the insulation vacuum sectors

Cryomagnet QRL
Volume (mj) 80 85
Length (m) 214 428
MLI (m~/m) 200 140
Sectors per arc 14 7

Vakuum pro kryomagnety a He rozvody.
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Figure 11.12: Normal cool-down from 300 K to 4.5 K of LHC sectors
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Figure 11.13: Magnet filling and cool-down down from 4.5 Kto 1.9K
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Point 5

Point 7

Storage vessels

() GHe 250 m3 vessels (make-up)

€ GHe 75 m3 vessals (make-up)

(D GHe 250 m3 vessels (quench buffer)

Thz ) LHe 100 m3 vessels (optional)
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Nehoda na LHC

e 19.9.2008
e vadné propojeni mezi dvéma magnety, sektor 3-4

e pii zvySovani proudu magnetem na hodnotu 8.7 kA,
provozni proud 9.3 kA

o rekonstrukce asi 700 m urychlovace

e ztrata asi 6 t He
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Odkazy na www

e http://lhc.web.cern.ch/lhc/

e http://www.osel.cz/index.php?clanek=4144
e http://www.czechnationalteam.cz



