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Microscopic Duty CycleMicroscopic Duty Cyclep y yp y y

Dependent on the filling of ELSADependent on the filling of ELSA



Beam Characteristics:Beam Characteristics:

Internal Beam:
E i ( l)Emittance (natural):
• horz.: εx ≥ 78·(E[GeV])2 nm·rad , εz ≈ 0.1·εx (typ.)

Beam Divergence:
• remember: σx´ = ε/σx →  σx´(σx=1mm) ≤ 10/γ (@3.2GeV)

I t it Di t ib tiIntensity Distributions:
• Transverse ↔ Synchrotron light monitor
• Longitudinal ↔ RF-based measurements



SyliSyli MonitorMonitorSyliSyli –– MonitorMonitor

Purpose:

Profile and Position of stored beam

online, non-destructive!

Resolution:Resolution:

• 189 μm horizontal

96 i• 96 μm vertical

Status: close to operation!

Diamond-milling of water-cooled

Cu-mirror (Fraunhofer-Institute Aa)( )

Installation, alignment, bake-out



SynchrotronSynchrotron--Tune MeasurementsTune Measurementsyy
Parameters @ 3.2 GeV:
• σ t ≥ 192 ps (σ s ≥ 5.76 cm)

• σE /E ≈ 0.08%   (σE ≈ 2.56 MeV)E ( E )

• τ = 23.5 sec,    q = 3.06

• rel beam loss ≈ 4 2% / sec• rel. beam-loss  ≈  4.2% / sec



Closed OrbitClosed OrbitClosed OrbitClosed Orbit
vertical orbit displacement in the quadrupole magnets

vertical orbit displacement in the quadrupole magnetscorrection of the measured displacement by steerer magnets:vertical orbit displacement in the quadrupole magnets



Long Term StabilityLong Term StabilityLong Term StabilityLong Term Stability

1 day



Beam Characteristics:Beam Characteristics:

E l BExternal Beam:

Beam Parameters:Beam Parameters:

• horz.: affected by extraction,   have to be measuredy

• vert., long.: about the same as the internal values



Slow Beam ExtractionSlow Beam ExtractionSlow Beam ExtractionSlow Beam Extraction
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Sextupole Magnets (Extraction):
Excitation of a third integer resonance

Ironless Quadrupole Magnets (Extraction):Ironless Quadrupole Magnets (Extraction):
Shift of the horizontal betatron tune close to a third integer value, “current feedback-loop“



Intensity StabilityIntensity StabilityIntensity StabilityIntensity Stability

S bili i fStabilization of
“overall”

tagging ratetagging rate
(tagger-or)



Beam Characteristics:Beam Characteristics:

E l BExternal Beam:

Beam Parameters:Beam Parameters:

• horz.: affected by extraction,   have to be measuredy

• vert., long.: about the same as the internal values

Long-term Stability:

b i i bili h• beam pointing stability ↔ photon-camera

• intensity stability ↔ RF-cavity, taggery y y, gg



Useful Instrumentation: CBUseful Instrumentation: CBUseful Instrumentation: CBUseful Instrumentation: CB

RF Cavity Position Syli-Monitor MB3

Photon-Camera

RF Cavity Intensity

5 Cromox-Screens

Cromox-Screen Tagger

Faraday-Cup (Intensity)



SYLISYLI--Monitor / PhotonMonitor / Photon--CameraCamera

σX ≈ 1.6 mm σZ ≈ 1.9 mm σX ≈ 4.7 mm σZ ≈ 4.7 mm



Beam Pointing Stability CBBeam Pointing Stability CBg yg y
Aug-22th – Aug-31th

1 day

on
 / 

m
m

am
 p

os
iti

o
B

ea

- horizontal plane
- vertical planep



U f l I t t ti B1U f l I t t ti B1Useful Instrumentation: B1Useful Instrumentation: B1
Faraday-Cup (Intensity)

S li Monitor MB2

RF Cavity Position

Syli-Monitor MB2

Photon-Camera

RF Cavity Intensity5 Cromox-Screens

Cromox-Screen Tagger

Careful alignment of experimental components (collimators!!) required!



Electron Scattering ExperimentsElectron Scattering ExperimentsElectron Scattering ExperimentsElectron Scattering Experiments



Polarized BeamsPolarized BeamsPolarized BeamsPolarized Beams

• Linearly polarized photons
coherent bremsstrahlung (→ next talk)– coherent bremsstrahlung (→ next talk)

Ci l l l i d h• Circularly polarized photons

produced from longitudinally polarized electrons– produced from longitudinally polarized electrons

• Polarized electrons• Polarized electrons



Source of polarised electrons @ ELSASource of polarised electrons @ ELSAp @p @
Main features:
• inverted structure• inverted structure
• adjustable perveance
• load-lock-system
• pulsed 200 mJ Ti:Sa laserpulsed 200 mJ Ti:Sa laser

Main parameters:
Beam energy: 48 keVBeam energy: 48 keV
Pulse current: 100 mA
Repetition rate: 50 Hz
Polarisation: ≈80%Polarisation: 80%
Quantum-lifetime: >3000 h
Cathode: Be-InGaAs/AlGaAs



S i R t ti IS i R t ti ISpin Rotation IISpin Rotation IISpin Rotation ISpin Rotation ISpin Rotation IISpin Rotation II
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Achieved maximum PolarizationAchieved maximum PolarizationAchieved maximum PolarizationAchieved maximum PolarizationAchieved maximum PolarizationAchieved maximum PolarizationAchieved maximum PolarizationAchieved maximum Polarization



Actual Status & OutlookActual Status & OutlookActual Status & OutlookActual Status & OutlookActual Status & OutlookActual Status & OutlookActual Status & OutlookActual Status & Outlook

Saphir (B1) – beamline operational with unpolarized beam:

Tagged photon operation only (incl lin polarization)Tagged photon operation only (incl. lin. polarization)

Energy range: 1.0 GeV < E < 3.5 GeV}Current range: 10 pA < I < 1 nA } electrons

Photon camera and tag-or required for stabilization purpose!

Circularly polarized photons require Møller-polarimeter!Circularly polarized photons require Møller polarimeter!

E-Experiments require new beam dump for electron beam!

Thank you for your attention!


