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Duty Cycle 

Macroscopic duty cycle:   
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Microscopic Duty Cycle 

Dependent on the filling of ELSA 



Slow Beam Extraction 

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“ 
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Beam direction changes during extraction! 

Compensated by ramping the current of the septum 

extraction magnet coil! 



BGO-OD Beamline 

RF Cavity Intensity 5 Cromox-Screens 

Syli-Monitor MB2 

RF Cavity Position 

Photon-Camera 

Cromox-Screen Tagger 

RF Cavity Intensity 





Intensity Stability 

Stabilization of 

“overall” 

tagging rate 

(tagger-or) 



Beam Characteristics: 

Internal Beam: 

Emittance (natural, standard optics): 

• horz.: ex ≥ 78∙(E [GeV])2 nm∙rad 

• vert.:  ez < 0.1∙ex  (typ.) 

Energy spread (natural, ~ 1/R): 

•  sE / E = 3.7∙10-4 ∙E [GeV] 

Bunch length: 

• ≈ cm, depends on RF acceleration voltage and beam energy 

Quadratic scaling 

with energy! 

Linear scaling with 

energy! 



Beam Characteristics: 

External Beam: 

Beam Parameters: 

• 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 mrad ↔ photon-camera 

• beam position stability ≤ 0.2 mm ↔ RF-cavity 



Operation with Higher Currents 

Beam affected by … e.g. accelerating cavities: 
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frequency / GHz 

ELSA‘s favorite mode: 

HOM @ 1.460GHz ↔ Mode 252 
1.46 GHz 

w
ak

e 
im

p
ed

an
ce

 /
 a

.u
. 

PETRA HOM‘s: 

TM021 

TM011 

TM010 

M = 274 
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t = 2 ns, BW = 250 MHz 

Bunch by Bunch Feedback 

Full 3D system installed at ELSA, very promising! 



Feedback Performance 



Actual Status & Outlook 

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

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

 Energy range: 1.0 GeV < E < 3.3 GeV 

 Current range: 10 pA < I < 1 nA 

Intensity stabilization using RF cavity or tagger-or  

Up to 10 nA envisaged within next year(s)! 

Linearly polarized photons avail. from coh. bremsstrahlung 

Circularly polarized photons require Møller-polarimeter! 

} electrons 



Lamor Precession 

Thomas Precession 
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Spin Transmission to BGO-OD 

Spin Transfer to the Tagger of the 

BGO-OD Beamline 

P ≈ 72% 


