: ./’.) ,/‘ " Lt -1 ) / / l/ 19 4 P, /7 /.’
"l" By ’ ! VR0 LK) B Q778 T T
ey

SUN YAT-SEN UNIVERSITY : e Institute of High Energy Physics Chinese Academy of Sciences

I IhERRIRIE
~IhERANEZERBPESHIE

X2
liuxg@ihep.ac.cn

RENFIRSEEIERFT FR=fRa
2024



Electrostatic Accelerators
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» KIREIERILZIN Radioactivity
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-- PEfE, 1928

"l have long hoped for a source of positive particles more

energetic than those emitted from natural radioactive

o substances.”
I=FEY=]
Ernest Rutherford

(1871-1930)
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» tarEINiESE Pelletron & Tandem Accelerator
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Induction Accelerators
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> HERMNER: Betatron




> HEEMNE®E: Betatron

¥ i
D. KerstfJz8—“Betatron
FRFIEFETAF1940

INI=1 2, — ‘ —
ﬁbitl}ﬁ' 100 MeV betatron, 1940s, General Electric Laboratories



Y HERNE®R: BLRMNINESE Linear Induction Accelerator

=
= 5 I

fEir e I NMERBIRs = MR E VA L] ?




> BERERMNER: BZERMINERS Linear Induction Accelerator
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rthE, CAEP-IFP 3kA, 20MeV.  2005/2015
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RF Accelerators
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» “ITEH[E" AC Voltage

Gusrtar Ising
Gustaf Ising
(1883-1960)
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» “ITEH[E" AC Voltage
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Rolf Wideroe (BetatronZklif Y 1922-1926 FH#K)
D.Sloan & E. Lorence, 90 keV — 200 keV - 1.2 MeV, 1930s
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» EBENi%ESR Drifting Tube Linac

15T Alvarez LINAC

LiisW. Alvarez - Alvarez, RF resonant cavity
(1911-1988)  drift tube linac (DTL), 32 MeV proton, 1948

IhEjEKlystron, 1937



EFSENNiESE Drifting Tube Linac
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> [OlhENNiESE: Cyclotron
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Ernest Orlando Lawrence
(1901-1958)




> [OlhENNiESE: Cyclotron

“Lawrence was my teacher when | built the

first cyclotron — he got a Nobel Prize for it — |
got a PhD."

E. Lawrence | |
Milton Stanley Livingston

Sloan Wideroe' s idea (1905-1986)
1930 < 90 keV — 200 keV — 1.2 MeV

Livingston circular idea:
80 kV(4 inch)-1.22 MeV(11 inch)-27in-37in-60in



2> [ENEEE Synchrotron

Particles should be constrained to move in a
circle of constant radius thus enabling the use of
an annular ring of magnetic field... which would
be varied in such a way that the radius of
curvature remains constant as the particles gain
energy through successive accelerations by an
alternating electric field applied between coaxial
hollow electrodes,

e p
m—=qvB - r=— —— Synchrotrons

r qbB
[5) 28 N 7%

Marcus Oliphant
(1901-2000)



2> [ENEEE Synchrotron

L
1)
| .
d s
"'?
| —

' gn [FZ INE=RHIREE PR ?

7w

300 MeV electron synchrotron at the General Electric Co. 1940s
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Synchrotron
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CERN Accelerators
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Novel Accelerators




» (#5%¢) FEFBREHINE: Laser Plasma Wakefield Accelerator

19794, Tajima & DawsoniZHLWFA;
19854, P. Chenk‘/\T;EE.':I:'.PWFA°

20165, PWFA, EEFMKESS cm, {#42 GeVIIEE FIRACEENS, RAIMERES2 GeV/m;
20194, LWFA, SEFMLE20 cm, HKBEET7.8 GeV, 5 pC,



» (45 EEFIREIAINE: Laser Plasma Wakefield Accelerator
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Revolutional Principles




2> HEBERMEEE: Longitudinal phase stability
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2> FHRE[FIE: Alternating Focusing
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