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Duty CycleDuty Cycle
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Microscopic Duty CycleMicroscopic Duty Cycle

Dependent on the filling of ELSA



Beam Characteristics:

Internal Beam:

Emittance (natural, stand. optics):
• horz.: εεεεx ≥ 78·(E [GeV])2 nm·rad

• vert.:  εεεε ≈ 0.1·εεεε (typ.)

Quadratic scaling 
with energy!

• vert.:  εεεεz ≈ 0.1·εεεεx (typ.)

Energy spread (natural, ~ 1/R):

• σσσσE /E = 3.7·10-4 ·E [GeV]

Bunch length:

• ≈ cm, depends on RF acceleration voltage

Linear scaling with 
energy!



Typical values for E = 3.2 GeV:

Beam Emittance:

εεεε x = 768= 768= 768= 768 nm·rad useful:4πε = λ ↔  λλλλ ≈ 10µµµµm

Beam Divergence:

Focus to  σσσσ =1mm → σσσσ = 77µµµµrad ≈ 8/γγγγFocus to  σσσσx =1mm → σσσσx´ = 77µµµµrad ≈ 8/γγγγ

Bunch length:

2σσσσ s ≈ 5.76cm,   2σσσσ t ≥ 190ps

Energy spread:

σσσσE /E ≈ 0.08%,   σσσσE ≈ 2.6 MeV



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

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

Beam direction changes during extraction!
Compensated by ramping the current of the septum 

extraction magnet coil!





Intensity StabilityIntensity Stability

Stabilization of
“overall”

tagging rate
(tagger-or)



Beam Characteristics:

External Beam:

Beam Parameters:

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

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

Long-Term Stability (experience from CB):

• beam pointing stability ≤ 20 µrad ↔ photon-camera

• beam position stability ≤ 0.2 mm ↔ RF-cavity



BGOBGO--OD OD BeamlineBeamline

Syli-Monitor MB2

RF Cavity Position

RF Cavity Intensity

RF Cavity Intensity5 Cromox-Screens

Photon-Camera

Cromox-Screen Tagger

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



22 June 2011
Insulation Fault of PS 10kV-Transformer



Rearrangement of Power-Supplies



Things still need to be done:Things still need to be done:

• Power Supply Tagging Magnet:
– Installation of passive filter (in progress, nearly completed)

– Balancing of current regulator (not before Oct)

• Spectrometer Magnet:• Spectrometer Magnet:
– Connection to PS on ramp (serves M5/CB-beamline)

– Balancing of current regulator (not before Oct)

• Tagging Target:
– Installation of the target vessel, closing of beam-pipe

– Later: Installation and commissioning of TM110-cavities



Time ScheduleTime Schedule
• September: Maintenance

– test of 10kV safety switches

– installation of power supplies for ext. dipoles

– cabling of tagger / spectrometer magnet

– acc: feedback, correctors, cooling, LINAC I, loadlock, …

• October: Re-Commissioning of ELSA• October: Re-Commissioning of ELSA
– balancing regulators power supplies ext. dipoles

– test of all subsystems, accelerator switch-on

– conditioning of PETRA resonators

– internal beam tests, commissioning of 3D-feedback-system

– set up of standard operation

• November / December: operation for CB / BGO-OD



Spin Transmission to BGOSpin Transmission to BGO--ODOD

P ≈ 72%

Lamor Precession

Thomas Precession

( )
2

0

1

1
s

e a
B s ds

m c
φ

γ
+∆ = − ⋅ ⋅ ⋅

− ∫

aφ γ ϑ∆ = ⋅ ⋅

Spin Transfer to the Tagger of the
BGO-OD Beamline



Operation at Higher CurrentsOperation at Higher Currents

Generation of wake-fields, beam neutralization
� excitation of coherent oscillations

� damping due to SR-emission
� 1/e damping times:� 1/e damping times:

Injection (1.2GeV):        ττττx = 100 ms     / ττττs = 35 ms
Extraction (3.2GeV):    τx = 5.2 ms     / τs = 2 ms

� first instabilities observed for I > 20 mA

� stronger damping required!

→ aiming for ττττ ≈ 1 ms!



Bunch by Bunch FeedbackBunch by Bunch Feedback

∆∆∆∆t = 2 ns, BW = 250 MHz

Full 3D system installed at ELSA, very promising!



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

BGO-OD – beamline “operational” with unpolarized beam:

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

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

Intensity stabilization using RF cavity or tagger-or 

Up to 10 nAenvisaged with active bunch by bunch feedback!

Linearly polarized photons avail. from coh. bremsstrahlung

Circularly polarized photons require Møller-polarimeter!

} electrons


