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https://home.web.cern.ch/about
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http://lhc-machine-outreach.web.cern.ch/beam.htm

30 cm 1 mm 15 um1011

protões

7.5 m

25 ns

Frequência max. de cruzamento: 40 MHz (25 ns)

Luminosidade : 1034 protões / cm2 / s

20 eventos (colisões inelásticas) / cruzamento

600 Milhões eventos /s

Energia do feixe : 300 MJ

= porta-aviões @ 6 nós

= TGV @ 150 km/h

http://lhc-machine-outreach.web.cern.ch/beam.htm
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2 460 m

170 m170 m

270 m270 m

Sector = 3.3 km
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energia dos protões : 7 TeV

campo magnético dipolos : 8 T

corrente nas bobines : 12 kA

super-condutividade necessária

bobinas de tamanho reduzido

zero resistência eléctrica

1200 D + 400 Q + 6 000 Correctr

NbTi @ 1.9 K (= -271 C)       (Tc = 10 K)

https://home.web.cern.ch/science/engineering/pulling-together-

superconducting-electromagnets

https://home.web.cern.ch/science/engineering/superconductivity

https://home.web.cern.ch/science/engineering/pulling-together-superconducting-electromagnets


Paulo GOMES , CERN ïTE / VSC Portuguese Language Teachers Program, 6 Sep 2022 10

aumentar a energia do feixe: 0.45 ­ 7 TeV (em 20 min)

RadioFrequencia 400 MHz (ondas electromagnéticas de 2.5 ns)

espaçamento entre pacotes de protões = 10 ondas = 25 ns = 7.5 m

16 cavidades RF @ 4.5 K (4 grupos de 4, no IP4)

https://home.web.cern.ch/science/engineering/accelerating-radiofrequency-cavities
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Os campos electromagnéticos enormes

para guiar e acelerar as partículas

necessitam materiais super-condutores

arrefecidos por hélio @ 1.9 K ou 4.5 K
(alta condutividade térmica) 

Ý Criogenia : 15 000 instrumentos

https://home.web.cern.ch/science/engineering/cryogenics-low-temperatures-high-performance
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tunnel - radiation

sector = 3.3 km

alcoves - radiation free 

CERN Control Centre

surface - local control roomEthernet 
Technical Network

point-to-point 

cables

180

cryogenic CV
without electronics

1
0
0
 m

CIET
PVSS data server

CRYO-SCADA
PVSS data server

4x Profibus
1.5 Mbit/s

4x WorldFIP
1 Mbit/s

8 FEC
WorldFIP ïEthernet

Gateway

500 ms cycle

ñintelligentò

CV positioners
with electronics

100

FIP crates

custom rad-tol electronics

2 PLC
Siemens S7-400

500 ms cycle

1
0
0
 m

accelconf.web.cern.ch/AccelConf/icalepcs2009/posters/wep061_poster.pdf
accelconf.web.cern.ch/AccelConf/icalepcs2009/papers/wep061.pdf
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17 000 

instrumentation 

channels

1 700 Profibus 

components

800 FIP crates

900 cards

5 000 cable 

numbers

specification files 

for manufacturing  

FIP Crates 

specifications for 

control software 

PLC , FEC, SCADA

LHC Layout Database

XML files for 

Mobile Test Bench

cabling files for 

connecting & 

inspecting cables

ICALEPCS 2011 poster : https://cernbox.cern.ch/public.php?service=files&t=8d49fd498d38f9fb0a7824ba93afc09a
ICALEPCS 2011 paper  : http://accelconf.web.cern.ch/AccelConf/icalepcs2011/papers/mopkn024.pdf

https://cernbox.cern.ch/public.php?service=files&t=8d49fd498d38f9fb0a7824ba93afc09a
http://accelconf.web.cern.ch/AccelConf/icalepcs2011/papers/mopkn024.pdf
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