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“At GE [in 1947], Pollack ... assemble[d] ... a 70-MeV
electron synchrotron to test the idea [of the phase-
stablility principle]. Fortunately ... the doughnut-
shaped electron tube was transparent, which allowed
a technician to look around the shielding with a large
mirror to check for sparking in the tube. Instead, he
saw a bright arc of light, which the GE group quickly
realised was actually coming from the electron beam.”

A.L.Robinson, “.. History of Synchrotron Radiation”.

Peggs & Satogata Accelerator Physics, USPAS 2024 2



A) Spectrum & distribution pattern
B

C
D

Energy loss, longitudinal damping

Continuous acceleration

)
)
)
) Transverse damping, partition nos.

Peggs & Satogata Accelerator Physics, USPAS 2024



~LALCMoW OC(HACQJJQ\)@O Kuew has CW@Q MO/@

bt e
“Poctock 1943 Pint shservaton

/ EU:M d W
T o) Cedinhe Coprovsly wobus et abd
) H U, S wotenis ng@ od + shab. et (ST
2> H ¢ ok s Aaren QUAUTUM @7@555
3) Dj\ww/iwd) 276l briom del cers watora(

< \M((—ITCUM(QS

BT L THIS /€c7Lar< \u/\\ >©J

Peggs & Satogata Accelerator Physics, USPAS 2024 4



Table 11.1 Partial
chronological list (2016)
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Operating  Name Location Energy
years [GeV]
1961- SURF Gaithersburg 0.18
1968-87 Tantalus Madison 0.24
1972-75 Solidi Roma Frascati 1.0
1973-88 ACO Orsay 0.54
1973- SSRL Stanford 3.0
1974-93 DORIS Hamburg 5.0
1974- INS-SOR Tokyo 0.3
1979- CHESS Ithaca 5.5
1981-2006  DCI Orsay 1.0
1997- HSRC Hiroshima 0.7
1982-2014  NSLS-I Upton 2.8
1982- Photon Factory Tsukuba 2.5
1986- MAX-I Lund 0.55
1987-2006  Super-ACO Orsay 0.8
1991- BSRF Beijing 2.5
1991- NSRL Hefei 0.8
1992- ESRF Grenoble 6.0
1993- ALS Berkeley 1.9
1993-2012  DORIS III Hamburg 5.0
1993- ELETTRA Trieste 2.4
1995- APS Lemont 1.9
1997- HSRC Hiroshima 0.7
1997- LNLS Campinas 1.4
1997- Spring-8 Sayo 8.0
1998- BESSY II Berlin 1.7
1999- Indus 2 Indore 2.5
1999- SIBIR Moscow 2.5
2000- ANKA Karlsruhe 2.5
2001- SLS Villigen 2.8
2004- CLS Saskatoon 2.9
2004- SLRI Suranari 1.2
2006- Australian Synch.  Clayton 3.0
2006- Diamond Abingdon 3.0
2006- SOLEIL Orsay 3.0
2007- SSRF Shanghai 3.5
2009- PETRA III Hamburg 6.5
2010- ALBA Barcelona 3.0
2015- NSLS-II Upton 3.0
2015- Taiwan PS Hsinchu 3.0
2016- MAX-IV Lund 3;:.0




A) Spectrum & distribution pattern
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11.1 Larmor radiation in lab & co-moving frames
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11.2 Universal shape of the SR spectrum
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11.3 Radiation pattern for 3 values of & y

Electron
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motion
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B) Energy loss, longitudinal damping
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11.4 Energy gain from RF for an electron of phase ¢
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DAMPED MoTON SoLuTION
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11.5 Energy loss per turn
U vs momentum offset ©
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C) Continuous acceleration
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11.6 Hamiltonian CONTOURS bﬂ Q(Labwﬂ

followed during acceleration /
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11.7 Damped MOTION under acceleration & radiation
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D) Transverse damping,
partition numbers
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VERLTICAL DAMBRG
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11.8 Vertical damping \ A
through a single dipole Y = [/“ 4) @J_
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3D STABILITY
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