Vakuovy systém urychlovac¢e LHC

Overall view of the LHC exeriments.

50 — 150 m pod zemf, délka 27 km
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LHC

8 - oblouki a 8 rovnych &asti

sektor je &ast urychlovae mezi stfedy rovnych dseki

7 TeV - energie protond, spotfeba LHC celkova 120 MW
magnetické pole max. 8,33 T

11245 obéhii za 1 s

supravodivé magnety z NbTi

kryo-systém - 120 t He

700 MB/s dat ze viech experimenti

naklady asi 3 miliardy EUR ~ 80 miliard K& ~ 4,5 miliardy USD

1500 PC z CR potitalo simulace pro uloZeni magnetu
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Figure 11.1: Transverse cross-section of the LHC tunnel
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Vakuové systémy:
® kryomagnety - sektory s délkou 214 m, teplota 1,9 K
® He-rozvody - sektory s délkou 428 m

® urychloval - riizné délky sektordl, délka ptiblizn& 2900 m,
1078 — 107 Pa
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Nuclear scattering Gas density (m™)

Gas cross section(cm”)  for a 100 hour lifetime
H, 95107° 98104
He 126107 7410
CH, 566107 1.610"
H,0 565107 1.610"
co 8.54107° 1.110"
B0, 13210~ 7 10"
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Pressure (Pa) at 5 K,
for a 100 hour lifetime
6.710°
5.110°
1.110°¢
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primé&r asi 45 mm, 1 mm nerez ocel + 75 ym Cu, 5 -20 K




Gl o Beam lines movable

Plug-in module

Beam lines fixed

Cooling tubes

elektricky odpor 0,1 mQ2
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Figure 12.7: Details of a cold-to-warm transition

P¥echod mezi kryo &asti a &asti s pokojovou teplotou
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VAKUOVA FYZIKA 2



adjiztig piece

ID 80 mm

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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mobilni &erpaci stanice

trubice urychlovale - kryogenni vyvéva

Casti na pokojové teplot& - NEG getr - TiZrV, iontové vyvévy asi po
28 m

manometry v kazdém sektoru - 1x Pirani, 2x ionizaéni se studenou
katodou, 1x ioniza¢ni se Zhavenou katodou

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 (m’) 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 11.4 Thermodynamic states of helium in the LHC cryogenic system
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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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Figure 11.17- Helium storage management
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Nehoda na LHC

19.9.2008
vadné propojeni mezi dvéma magnety, sektor 3-4

p¥i zvySovani proudu magnetem na hodnotu 8,7 kA,
provozni proud 9,3 kA

rekonstrukce asi 700 m urychlovade

ztrata asi 6 t He
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www.osel.cz/index.php?clanek=4144
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Odkazy na www

® http://Ihc.web.cern.ch/Ihc/
® http://www.osel.cz/index.php?clanek=4144

® http://www.czechnationalteam.cz
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ITER

www.iter.org
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http://www.iter.org
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ITER

potfebny tlak ~ 10~ Pa,

komora: 840 m? plazma, objem 1400 m? ,
kryostat, celkem ~ 8500 m3

na komote 6 kryo-vyvév (4,5 K), 4 Zerpaji,
2 regenerace - 10 min., 100 K
na kryostatu a pom. zafizenich dalSich 6 vyvév

sorbent: aktivni uhli, 20 let vyzkum - kokosové ofechy,
Indonésie (2002)

nejvétsi celokovovy ventil
prvni plazma 2025 ?, pivodni plan 2016
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