
Outline

● PTB & Foundation of BESSY I (1974 - 1977)
● BESSY I (1977 to 1982)
● University of Applied Science (1982 – 2006)
● ELETTRA (1998 - 1993)
● LISA, ROSY & DIFL (1991 - 1995)
● ANKA (1997 – 2001)
● SESAME (2001 -2003)
● Australian Synchrotron Project (1998 -2006)
● ALBA (2004 – 2012)
● IRAN – ILSF (2010 – 2013)
● MAX-Lab (2012-2014)
● ESRF – EBS (2015 – present)
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Special Event of the LER 2016 



PTB & Foundation of BESSY I

Setting up a monochromator

The Haensel bunker at DESY

Tantalus, the first Synchrotron Light Source

Ed Rowe

B. Wende

D. Stuck D. Einfeld
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The Building of BESSY I and Lothar Schulz (Vacuum) 

800 MeV 
Booster

800 MeV 

Storage
Ring
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Outline

● PTB & Foundation of BESSY I (until 1982)

● BESSY I (1977 to 1982)
● University of applied Science (1982 – 2006)
● ELETTRA (1998 - 1993)
● LISA, ROSY & DIFL (1991 - 1995)
● ANKA (1997 – 2001)
● SESAME (2001 -2003)
● Australian Synchrotron Project (1998 -2006)
● ALBA (2004 – 2012)
● MAX-Lab (2012-2014)
● ESRF – EBS (2015 – present)

BESSY I : TBA Structure, E = 0.8 GeV, ε = 18.9 nmrad, C = 62.4 

Dipole Foc.-Quad Deoc.-Quad Sextupole

Original Lattice (TBA) of BESSY I
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The birth of the TBA-lattice
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The Machine Division of BESSY I (17 People) 

Lothar
Schulz

Wolf-
Dieter 
Klotz 

v. 
Egan-

Krieger 

Gottfried 
Muelhaupt

Rudolf 
Maier 

Ernst 
Weihreter

Rudolf 
Richter

Dieter 
Einfeld

Lothar
Schulz
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Accelerator 
Division
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The Injector of BESSY I (delivered by Scanditronix)  

22 MEV Microtron

22 MEV Microtron

From this time I know Mikael Eriksson 
already over 40 years 
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Number of injection kicker/ 
commissioning of BESSY I

Number of injection kicker
Commissioning Max I 



The Time at ELETTRA  

A

B
C

C

B V

W

ELETTRA (1998 - 1993)
● Design of Transfer-Line
● Design of Magnets
● Following up Magnet Production
● Meeting Mark Plesko
● Meeting Emanuel Karantzoli
● Meeting Carlo Bocchetta
● Discussion about DIFL 
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φ/2 φ/2φφ

LISA: QBA Structure, E = 2.5 

GeV, ε = 18.6 nmrad, φ = 20 
degr., C = 124.8 m, N=6 fold

QF QFSVSV Defoc.-Bend.SH SH

LISA: Unit Cell, ε = 19 nmrad

LISA, ROSY and DIFL (1991 – 1995)

DESY

BESSY

DELTA

ROSY

LISA

ANKA

????
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The Diffraction Limited Light Source

SPIE 2013, 201-212 (1993)

PAC 95, 177 (1995)

ICFA Workshop on the 4th Generation Light Sources, Grenoble 
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Machine function of the chosen lattice 
DIFL for the proposed diffraction limited 
light source

Lattice of DIFL (7BA)   

E=3.0 GeV, ε=500 pm*rad, C=404 m, N=12

QF QFSh ShSv SvDefoc. - Bend

5o 5o5o 5o 5o

2.5o 2.5o

ACHROMAT, L = 34 m, ϕ=30o

Unit Cell MatchingSectionMatchingSection

10LER 2016, Grenoble, 26-28 Octrober 2016, D. Einfeld, ESRF



First Meetings of the ESLS

PAC 93, Washington DC
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The Project ANKA (1997-2001)

ANKA: DBA Structure, E = 2.5 GeV, ε = 91.8 nmrad, C = 110.4m 

BEBE BE BE
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2.5 GeV Synchrotron Radiation Source dedicated for Lithography and Analytic

ANKA (Ångstrom Karlsruhe)

Experimental HallAnnexTechnical Building

The Project ANKA (1997-2001)
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1.) Low Budget (35 Mill.  €)

2.) CFT - Process

3.) 4 years time schedule 



The Circumference of ANKA

I-D

I-
D I-D

RF-Cavity RF-Cavity

RF-Cavity
RF-Cavity

Injection

Storage Ring ANKA 
E = 2.5 GeV
B = 1.5 T
C = 103.2 m
ρ = 5.56 m

ε = 50 - 92 nmrad

RF-Cavities

RF-Cavities

Storage Ring ANKA 
E = 2.5 GeV
B = 1.5 T
C = 110.4 m
ρ = 5.56 m

ε = 50 - 92 nmrad

Injection

I-D

I-
D I-D

Increasing the 
circumference 

by 7.2 m gives 2 
more straights
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1.)Misalignment of quad 2.) Highest current



The ANKA Staff (17 people)

Danfysik
people 

Control 
people 
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Montse
Pont Francis 

Perez



Control System for ANKA (start of COSYLAB)
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The COSYLAB Staff in 2016



The SESAME Project (2001 – 2004)

17LER 2016, Grenoble, 26-28 Octrober 2016, D. Einfeld, ESRF

The project started in 2001

Commissioning will start in 2017



Energy (GeV) 1

Circumference (m) 100.8

Optic                         6 * DBA

Emittance (nmrad) 50 -100

Useable Straights        4
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The SESAME Project (2001 – 2004)

The SESAME Project Proposal (Green Book, 1999)
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1.) Discussion with Gus Voss about the cost

2.) Application for the Technical Director



RF-Cavity

I-D

I-
D

Storage Ring BESSY-1 
E = 0.8 GeV
B = 1.5 T
C = 62.4 m
ρ = 2.22 m

ε = 50 - 100 nmrad

2 more straights 
and a higher 

photon spectrum
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The SESAME Layout
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SESAME
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The SESAME Building
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Injection

I-D

RF-Cavity

Storage Ring SESAME-0 
E = 1.0 GeV
B = 1.8 T
C = 100.8 m
ρ = 1.853 m

ε = 50 - 100 nmrad

Injection

RF-Cavities

RF-Cavities

Storage Ring SESAME 
E = 2.0 GeV
B = 1.46 T
C = 133.2 m
ρ = 5.73 m

ε = 25.7 nmrad

Insert. Dev.
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The Upgrade of SESAME 
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From the 1st

proposal to the 
final layout



SESAME (0): DBA Structure, E = 1.0 GeV, ε = 100 nmrad, C = 100.8m 

Bend. Bend.

Q(f) Q(f) Q(f) Q(f)

S(v)S(h)

SESAME: TME Structure, E = 2.5 GeV, ε = 23.1 nmrad, C = 134 m, N=12 
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The SESAME Lattice Machine Functions
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BE BE

ASP: DBA Structure, E = 3.0 GeV, ε = 15.4 nmrad, C = 216.4m, N=14

BE BE

ASP: DBA Structure, E = 3.0 GeV, ε = 16.8 nmrad, C = 216.4m, N=14 
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The Australian Synchrotron Project 

LER 2016, Grenoble, 26-28 Octrober 2016, D. Einfeld, ESRF

1.) Australian delegation at ANKA

2.) ANKA writes a Design Report

3.) 1st MAC - meeting

4.) Vertical emittance 



12 long straights with a length of 8.0 m

Storage Ring Lattice
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The Lattice of the LLS in Barcelona 
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LLS: TBA Structure, E = 2.5 GeV, ε = 8.5 nmrad, C = 252 m, N = 12



                d31 = DR 0.26

                SD5 = SX 0.15 0.1

                d32 = DR 0.54

                QF8 = QU 0.31 -2.002579

                d33 = DR 0.165

                SF5 = SX 0.15 -0.11

                S_ID = DR 0)

!block3

BM

!block4

block41 = (

               M_ID 

               QD2 = QU 0.29 2.493493

               d44 

               SF4

               d43 

               QF6 = QU 0.53 -2.2554

               d42 

               SD4 

               d41)

BM

block2 =(

                d27 = DR 0.26

                SD3 = SX 0.15 -0.1

                d26 = DR 0.47

                d25 = DR 0.165

                SF2 = SX 0.22 -0.1 

                d24 = DR 0.15

                QF4 = QU 0.23 -0.3118474

    ALBA

4 long straights with a length of 7.8 m

12 medium straights with a length of 4.3 m

8 short straights with a length of 2.3 m 

Circumf.= 268.8 m
4 fold symmetry
Emitt. = 4.5 nmrad
Qx = 18.178, Qy = 8.378 

Storage Ring Lattice
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The Lattice of ALBA 
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Storage Ring Lattice

26

Performance of Light Sources 
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Source Lattice Energy Emittance Ins. Length Angle Circumf. Percent. Norm Emitt

( GeV ) nmrad ( m) ( rad) ( m) ( % ) **)

MAX II DBA 1.5 9 31.4 0.3142 90 34.9 129.0

ALS TBA 1.9 5.6 81 0.1745 196.8 41.2 291.9

BESSY II DBA 1.9 6.4 89 0.1963 240 37.1 234.4

ELETTRA DBA 2 7 74.78 0.2618 258 29.0 97.5

INDUS II DBA 2 44 36.48 0.3927 172 21.2 181.6

SLS TBA 2.4 5 63 0.244 288 21.9 59.8

LLS TBA 2.5 8.5 96 0.1745 252 38.1 255.9

NSLS-xray DBA 2.5 44.5 18 0.3927 170.08 10.6 117.6

SOLEIL TME 2.75 3.72 159.6 0.1963 354 45.1 65.0

CLS DBA 2.9 18.2 62.4 0.2618 170.4 36.6 120.6

SPEAR III DBA 3 18.2 67 0.16535 234.13 28.6 447.3

ASP DBA 3 6.88 76.72 0.2244 216 35.5 67.7

DIAMOND DBA 3 2.74 218.2 0.1309 561.6 38.9 135.7

ALBA TME 3 4.29 103.44 0.1963 268.8 38.5 63.0

CANDLE DBA 3 8.4 76.8 0.1963 216 35.6 123.4

NSLS-II DBA 3 2.24 189.3 0.10472 780.3 24.3 216.7

TPS DBA 3 1.6 198 0.1309 518.4 38.2 79.3

PAL-II MBA 3 5.6 118.92 0.2618 281.82 42.2 34.7

SSRF DBA 3.5 3.9 152 0.1571 432 35.2 82.1

Norm Emitt =                                  nm*rad/((E^2)*(Angle^3))



Accelerator 
Division
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August 2010: Delivery of 1st IVU 
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We would like to thank all the CELLS staff involved in the preparation of the commissioning,  
without their effort this could not have been possible. We also would like to thanks the team 
from THALES for the great job they have done.
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Electron beam

FCT-signals Team of CELLS and Thales

02.06.08 at 22:00  First beam out of the Linac



1st BPM in Q02

29

22.12.09 at 3:00  Beam in the Booster



16th of March 2011: 
A historical day of the ALBA – project, 
The Accelerator Division is celebrating this success.

Accelerator 
Division
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Commissioning of ALBA (20 mA stored beam) 
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NSLS-II: Introducing 7 damping wiggler,  ε = 0.5 nmrad 

31

The Project NSLS II 
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             Q5 = QU 0.212 -2.602642

             D26 = DR 0.600853

             S3 = SX 0.166 76.55

             D27 = DR 0.075

             Q6 = QU 0.212 2.889804

             D28 = DR 0.047)

BM2 = (

            M21 = DI 0.3576 115.35284 0 0 0

            M22 = DI 0.3576 85.143662 0 0 0

            M24 = DI 0.357601 50.72295 0 0 0

            M25 = DI 0.357601 36.818984 0 0 0            ) 

block3 = (

             D31 = DR 0.15

             Q7 = QU 0.388 -4.548334

             D32 = DR 0.09

             M3 = DI 0.5140185 35.20674 1.84175 0 0

             M3 

             D33 = DR 0.09

             Q8 = QU 0.484 -4.465971

             D34 = DR 0.06

             SC2 = SX 0.06 -4

ESRF-I: DBA - Structure, E = 6.0 GeV, ε = 4.4 nmrad, N = 32, C = 844, m 

ESRF:
38 elements

NSLS II:
54 elements
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The Project NSLS II 
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NSLS-II: DBA-Structure,  ε = 0.5 nmrad, E = 6 GeV, C=780 m, N= 30



ILSF: TME Structure, E = 3.0 GeV, ε = 3.3 nmrad, N = 4, C = 298 m 

ILSF: 5MBA, E = 3.0 GeV, ε = 0.48 nmrad, N = 20, C = 529 m 
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The ILSF Project in Iran
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ILSF: 5MBA, E = 3.0 GeV, ε = 0.48 nmrad, N = 20, C = 529 m 

SIRIUS: 5-MBA Structure, E = 3.0 GeV, ε = 280 pmrad, N = 20, C = 518 m   

2.77 2.774.10 4.10

1.43 1.43

1.40

2 T 0.585 T 0.585 T

DBA-structure DBA-structure 34

The ILSF Project in Iran
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Visit at BINP in Novosibirsk
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The Project ROSY (Research Center Rossendorf)
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The Production of ANKA Magnets 
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1.)Misalignment of quad

2.) Highest current



64 m
6

4
 m

64 m

6
4

 m
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The SESAME Building
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80

SESAME (0): DBA Structure, E = 1.0 GeV, ε = 100 nmrad, C = 100.8m 

Bend. Bend.

Q(f) Q(f) Q(f) Q(f)

S(v)S(h)

SESAME: TME Structure, E = 2.5 GeV, ε = 23.1 nmrad, C = 134 m, N=12 
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The SESAME Lattice Machine Functions
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Eventually it happened! At the date Jun 7th, 2002 the “CONTI HARMONI” ship 
started its trip toward JORDAN, Al-Aqabe; caring entire BESSYI.
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Gustav-Adolf Voss and Herman Winieck
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King Abdullah II and Prof. SchopperDG Matsuura and Minister Toukan Inauguration of SESAME
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Important Persons for SESAME
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Accelerator 
Division

The Storage of 1 Electron (BESSY I)  
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November 2011: The highest current at ALBA (so far) 
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New Sy-LI-Sources in Europe (1992-1995)
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Diamond

SOLEIL

LLS

SLS

ANKA
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Visits at BINP in Novosibirsk 
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King Abdullah II and Prof. SchopperDG Matsuura and Minister Toukan Inauguration of SESAME
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Important Persons for SESAME
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