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Elektronen-Stretcher-Anlage (ELSA)




Duty Cycle

@L‘S'E - Zyklusdefinition fuer Boostermode

Bitte alle Energieangaben in Ge¥ und alle Zeitangaben in Sekunden machen.

Zyklusstart Rampstart Rampstop Extr.Start Extr.Stop
00 s 0500 s 1000 s 1100 s 6.100 s

4.00 GEWS u -4.00 GeVis

v _ Extraktionszeit
EExtquti(?:"]S\,—r) : "‘"——‘—"""‘"'bz 3" i E-ﬂ,‘
nergie {Ge I \
5000 s
% 6700 s
Injektions - 1 T‘m%

Enerigie (GeV)

Extr.Prep,

Timing/Triggersystem ist gesetzt . I
l:‘:!jssk;g:l‘ls— 78.00C Aktuelle Einstellung einfrieren l I

Zyklusstop
6700 s

AT (external beam )

Macroscopic duty cycle: DC = =

AT (complete cycle)




Microscopic Duty Cycle

imon. phys

Fuellstruktur {absolut

Messung # 72637
Punkte : 8132
Status : Ok
Delay - 0000 sec : ! ! ! 3w
A [i]

: - amplitudenspektrum [logarithmisch)
Trigger: freilaufend

0.0 ELSA-Strom

18868 mA

Dutylaktor 100.0 %

99,410 %
Dutylaktor-Uim|auf 1000 %

1
Sl MHz

99.450 ¥, Phasenspektrum

Dutyfaktor-Spektrum 100.0 %

20 %

Umlauffrequenz: 1823580 kHz

Sync.-Frequenz; §3.214 kHz

Sync,-Tune; 0096

0 Mtz




Beam Characteristics:

Internal Beam:

Emittance (natural):
. horz.:[gX > 78-(E[GeV])? nm-radJ : g,~0.1'¢ (typ.)

Beam Divergence:

* remember: o, = g0, — [O'X,(O'lemm) <10/y (@3-2G9V)J

Intensity Distributions:

» Transverse — Synchrotron light monitor

* Longitudinal — RF-based measurements




Syli — Monitor

Purpose:

Profile and Position of stored beam

online, non-destructive!

Resolution:

* 189 um horizontal

* 96 um vertical

Status: close to operation!
» Diamond-milling of water-cooled
Cu-mirror (Fraunhofer-Institute Aa)

» Installation, alignment, bake-out




bunch length / cm

Synchrotron-Tune Measurements

Parameters @ 3.2 GeV:

* 0 2192 ps (o5 =5.76 cm)

e 0 /E~0.08% (O:~=2.56 MeV)
e 7=23.5sec, (q=3.06
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position x, z[mm)]
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Long Term Stability
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Beam Characteristics:

External Beam:

Beam Parameters:

* horz.: affected by extraction, [have to be measured]

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




Slow Beam Extraction

unstable
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stable

Sextupole Magnets (Extraction):

Excitation of a third integer resonance Septum

Separatrix

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




" extmon.phys <@elsahp22> <

_ Power =

Reglerfreigabe

Feedback | | |Hom

Reglerfreigabe ein
Extr-Begler ein

Regelalgorithmus: PID-Regler

I = Integralregler

1&+10 i i i i I Adaptiver Integralregler
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I PID-Regler
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Beam Characteristics:

External Beam:

Beam Parameters:

* horz.: affected by extraction, [have to be measured]

* vert., long.:

about the same as the

Long-term Stability:

* beam pointing stability —

* 1ntensity stability

internal values

-
photon-camera

> RF-cavity, tagger
\

\

y




Useful Instrumentation: CB

[ RF Cavity Position ] [ Syli-Monitor MB3 ]

[ Photon—Camera]

polarized
target
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Cromox-Screen Tagger ]
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‘\[ Faraday-Cup (Intensity)!




SYLI-Monitor / Photon-Camera

X ELSA -- SYLI-Kamera ME3
Datei Kamera Fenster

Bildverarbeitung  Bildeigenschaften Bearbeite AQls  Info

=loix

X ELSA -- Photon-Kamera ELAN
Datei Kamera Fenster Bildverarbeitung Bildeigenschaften

Bearbeite AQls  Info

=10l x|

Vertikal
Fit4: h=111.2 y0=-1.86mm s=0.57mm

Horizontal
Fit4: h=82.4 x0=0.07mm s=1.63mm

ox =~ 1.6 mm oy~ 1.9 mm

=10l =]

Horizontal
Fit1:h=18.9 x0=-0.58mm s=4.68mm

oy ~ 4.7 mm

Vertikal
Fit1: h=20.2 y0=-0.20mm s=4.70mm

oy = 4.7 mm

=10l x|
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Useful Instrumentation: B1

[ RF Cavity Position ]

[ Syli-Monitor MB2 ]

Tagger

\
)

[ Photon-Camera]

[Cromox-Screen Tagger ]

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



Electron Scattering Experiments

~ Magnet
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Polarized Beams

* Linearly polarized photons

— coherent bremsstrahlung (— next talk)

* Circularly polarized photons

— produced from longitudinally polarized electrons

 Polarized electrons

External Polarimetry mandatory!!!
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T : . F‘ :
Sourceofpolarised electrons
. _-I ’ | J ' -". =

Main features:
e inverted structure
* adjustable perveance

* load-lock-system
e pulsed 200 mJ Ti:Sa laser

Main parameters:

Beam energy: 48 keV
Pulse current: 100 mA
Repetition rate: 50 Hz
Polarisation: ~80%
Quantum-lifetime: >3000 h
Cathode: Be-InGaAs/AlGaAs
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Polarisation in ELSA

Achieved maximum Polarization
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Actual Status & Outlook

Saphir (B1) — beamline operational with unpolarized beam:

» Tagged photon operation only (incl. lin. polarization)
» Energy range: 1.0 GeV <E <3.5 GeV

electrons
» Current range: 10pA<I<I1nA

Photon camera and tag-or required for stabilization purpose!
Circularly polarized photons require Mgller-polarimeter!

E-Experiments require new beam dump for electron beam!

Thank qyou for your attention!




