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Accelerators

A Electron gun
A LINAC
A Booster, 3 Hz

SLSComponents
Beamlines
90 keV A Protein Cristallography

100 MeV A Material Sciences

0.1-2.4 GeV A Surface Microscopy

A Storage Ring, 288m 2.4 GeV A Surface Spectroscopy

A environment sciences
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SLS Strategy

A high brightness , small emittance,
=) |arge circumference with many magnets

A large spectral range (VUV to hard x-rays)

A straights of 4 m, 7 m and 11 m => choice for undulators

A separation of building structure from floor

A stable temperature in tunnel and experimental hall

A positioning of the magnets on rigid girders

A fast orbit feedback (up to 100Hz)
with high accuracy (< 0.5 pum)

A constant beam current with top -up inje ction (every 3 min)
mm) constant heatload on optical components
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Allocation of space
for Storage Ring

36m bends

288m
circumference

12 dioles of 14
24 dipoles of 8

80m straights

e

3 straights of 11.6m
3 straights of 7m

6 straights of 4m

1/2m optics

174 quadrupoles

120 sextupoles

diagnostics etc
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Research with Synchrotron Radiation

X-Ray Analysis

A Structure of Bio-Molecules (Proteins)
=> new drugs

A new Materials, Nano-Structures

A Micro-Tomography
(3-dim. Reconstruction

e.g. biological probes)

A high Temperature Superconductors

X-Ray Microscopy

A compact magnetic Structures
=> Data Storage

A Solar Cells

A special Surfaces
(Catalysts, minimal Friction etc.)

A Detection of Trace Elements on
Surfaces => Analysis of Impurities
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SLS Facllity

Linac
(100 MeV)

Booster
(2.4 GeV)

Storage Ring
(2.4 GeV, 288 m)

Undulators

building diameter
140m
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| Injection Region I
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SLS Tunnel

air inlet Storage

Ring

1.4m

2.4m

j 0.4m

— 1m
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2007
11 Beamlines in Operation:

1D Infrared Spectroscopy
2D Tomography

3M Spectroscopy

4S Material Sciences

5L Environment/Materials
6S Protein Crystallography |
7M Environment/Materials
7D  Microspectroscopy

9L Surfaces, Spectroscopy
10S Protein Crystallography Il
11M Surfaces, Spectroscopy

Beamlines

Bl Ocerating

0

?‘:{_ i

Under construction

|  Planned

LInculalar

—
@ Bencing magnet
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LInac

Electron Gun 90 keV
Linac (11m long) 100 MeV
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Booster Specialty

A Booster in same Tunnel

as Storage Ring

A => large Circumference

=> small Emittance

A efficient Injection into Storage Ring,

filling in 6 min.
A compact, economic Magnets

A simple Vacuum Chamber (30 x 20 mm)

A Top-up Injection

A short refil every 3 min.

=> constant Beam Current

A => stable Temperatures on
optical Components

A Energy Consumption < 20 kW
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Booster
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‘ SLS GirderI

Quadrupole

/

Leveling
System

. Dipole

Cooling
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RFCavity

SLN®

circulating Electrons generate
200 kKW of X-Ray

This Power has to be
refurbished by an RFSystem

Cavity = Resonator, made of Copper,
Frequency 500 MHz

4 Cavities in Storage Ring,
1 Cavity in Booster

600 kV Voltage
55 kW Power Loss/Cavity
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Deflection 149
Field 14T

Length 1.4m
Weight 3 Tonns
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Superbend
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bending angle 14°
center cone with 3 T
critical energy = 11.5 keV

end regions with 1.5 T
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‘ Accelerator Componentsl

A 600 Magnets
A 300 Vacuum Pumps
A 150 Beam Monitors

A 5 RF Cavities

A 600 m Vacuum Tubes
A 50 km Power Cables
A 500 km Signal Cables

A 3 MW Power Consumption
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Slalom Race in Undulator

Permanent Magnets

/

Slalom of
Electrons

//Synchrotron Light
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SLN®

Undulator UE56

Permanent Magnets

62 Periods a 56mm

helical Fields give
circular and linear

Polarisation
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Undulator UE212

Electromagnets

2*21 Periods a
212mm

helical Fields give
circular and linear

Polarisation
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Light Cone

Light Cone from Wiggler W138

1. harmonic, K=18 (B=1.4 T)
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SLS Photo
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SLS Building

an architectural Juwel !

Team of Architects from Bern
(Gartenmann, Werren, Johri, Marchand )
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SLS
Panorama
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Zones:

OIOI0ION0

Office Building (3 Floors)

Technical Galery

Tunnel (Storage Ring, Linac and Booster)
Area for Beam Lines

Outer Ring (60 Columns, Air Inlet System)

Building Concept

A separate annular Ring (40 cm) for Floor

of Tunnel und Beam Lines (Zones 3, 4)

=> decouples Tunnel and Exp. Floor

from Rest of Building

A very stable Temperatures

In Tunnel und Hall

=> stable Conditions for

Electron Beam and Beam Lines
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Nk .
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l Building Parameter'

outer Diameter 138 m

Hight 14.3m

Area 1460060 m
Columns, Roof Beams 60

Length of Roof Beams 43 m

Crane 16t
Circumference Storage Ring 288 m

Tunnel, inner Hight 2.4 m

Office Building:

3 Floors with Offices for 80 Persons, Control Room, Labs
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