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https://indico.cern.ch/event/1087844/timetable/

os aceleradores do CERN
criogenia para qué
vacuo para qué
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o Complexo de Aceleradores (protses)
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Courtesy of
Jose Ferreira Somoza
(TEVSC)

» p (protons) p ions ) RIBs (Radioactive lon Beams) P n (neutrons) > p (antiprotons) p e (electrons) =)~ protonfantiproton conversion -9 proton/RIB conversion

[I.HC Large Hadron Collider ][SPS Super Proton Synchrotron] [PS Proton SynchrotronIAD Antiproton Dcculcralnr] CTF3 Clic Test Facility

[AWAKE Advanced WAKefield Experiment][ ISOLDE Isotope Separator OnLine REX/HIE Radioactive EXperiment/High Intensity and Energy ISOLDE]

LEIR Low Energy lon Ring [ LINAC LINear ACcelerator ] [n-ToF Neutrons Time Of Flight][ HiRadMat High-Radiation to Materials] https:/home.web.cern.ch/about
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P p (protons) p ions p RIBs (Radioactive lon Beams) P n (neutrons) ) p (antiprotons) P e (electrons) -+~ proton/antiproton conversion -9 proton/RIB conversion

[I.HC Large Hadron Collider ][SPS Super Proton Synchrotron] [PS Proton Synchrotron]AD Antiproton Decelerator CTF3 Clic Test Facility

AWAKE Advanced WAKefield Experiment  ISOLDE Isotope Separator OnLine REX/HIE Radioactive EXperiment/High Intensity and Energy ISOLDE

[LEIR Low Energy lon Ring ] LINAC LINear ACcelerator n-ToF Neutrons Time Of Flight HiRadMat High-Radiation to Materials https:/home.web.cern.ch/about
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LHC em numeros

Luminosidade : 103 protées /cm?/s

20 eventos (colisfes inelasticas) / cruzamento
600 Milhdes eventos /s

Energia do feixe : 300 MJ
= porta-avides @ 6 nos
= TGV @ 150 km/h

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

Portuguese Language Teachers Program, 6 Sep 2022


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

LHC : colisionador de protoes (& ides) : 27 km
8 sectores de 3.3 km

ARC

270 m S 270 m
e s
23 x

regular cell 107 m

EUI--- l---Dz magnets
QRL
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guiar o feixe : imans supercondutores

energia dos protdes : 7 TeV
campo magneético dipolos : 8T
corrente nas bobines : 12 kA

super-condutividade necesséaria
bobinas de tamanho reduzido
Zero resisténcia eléctrica

1200 D + 400 Q + 6 000 Correctr
NbTi @ 1.9 K (=-271C)  (tc=10K)

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

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


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

acelerar o feixe : ca

vidades superconductor
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B oumentar a energia do feixe: 0.45- 7 TeV (em 20 min)

1| Wl RadioFrequencia 400 MHz (ondas electromagnéticas de 2.5 ns)

espacamento entre pacotes de protdes = 10 ondas =25ns=7.5m

16 cavidades RF @ 4.5 K (4 grupos de 4, no |P4)

™ https://home.web.cern.ch/science/engineering/accelerating-radiofrequency-cavities



ogenics-low-temperatures-high-performance B

Criogenia no LHC
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arrefecidos por hélio @ 1.9 K ou 45K

(alta condutividade térmica)

LS

Y Criogenia : 15 000 instrumentos



= &= 0 0 = = O = 0

PVSS data server

PVSS data server

Siemens S7-400
500 ms cycle

. WorldFIP i Ethernet

e R Gateway
A 500 ms cycle

with electronics

point-to-point |
cables

ryogenic CV

without electronics

ax WorldFIP
1 Mbit/s

FIP crates
custom rad-tol electronics

sector = 3.3 km



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

base de dados

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

17 000
instrumentation
channels

. =

5 000 cable
numbers

1 700 Profibus
components

800 FIP crates
900 cards

. B

. = . =
. B . = . B . =

specification files cabling files for XML files for specifications for
for manufacturing connecting & Mobile Test Bench control software
FIP Crates inspecting cables PLC, FEC, SCADA

T TP | | |28 T Y |
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