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Relationship with the SEB/TR

ELSA is the “workhorse” for all planned hadron
physics experiments

Polarized electrons @ 3.2 GeV required for
proposals 2, 4, 6 and 7 (4 out of 7!)

ELSA design energy (3.5 GeV) needed in near
future (polarized/unpolarized)

Increase of maximum electron energy to E>5
GeV is “highly desirable”




Infrastructure Improvement

new
new and
new synchrotron (magnets + RF)

ELSA tunnel £0.5°C
new SPS-based
new SPS-based
new

...and in near future:

with TLC.



Accelerator Improvement

cooling upgrade of
pulsed PS’s for

30 new water cooled
improved (fast)

32

amplitude

...and in near future:

new pulsed (polarized source)
state of the art for LINAC I
general with new pulsed gun



Experimental Area

for rail system detectors and PT
* set-up of and
to £0.2mm
* set-up of
for external beamline vacuum
(RF cavity, SR & y cameras)
of tagger magnet

...and in nearest future:
with low background



Is D2

. Delivery of a 3.5 GeV polarized electron beam with
high long term stability

. Internal polarimetry with high accuracy by Compton
backscattering of polarized laserlight

. Development of design concepts for an mcrease of the

maximum electron energy to 5 GeV

. Development of correction schemes for a fast crossing

of depolarizing resonances up to 5 GeV
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Set up of new loadlock will start beginning of next year




r f Polarized Electron

new photocathode loaded:
Be-InGaAs/Be-AlGaAs strained layer
superlattice (Nagoya 1998)
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vertical correcto

& beam pipe newly developed

vertical corrector &
water-cooled beam pipe
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Tune Measurement

Measuring principle:

Exitation of coherent
betatron oscillations

horizontal tune QO
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Only the horizontal tune is
accessible at the moment!




Is D2

1. Delivery of a 3.5 GeV polarized electron beam with
high long term stability

3. Internal polarimetry with high accuracy by Compton
backscattering of polarized laserlight

5. Development of design concepts for an increase of the

maximum electron energy to 5 GeV

7. Development of correction schemes for a fast crossing

of depolarizing resonances up to 5 GeV




Internal Polarim
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Internal Polarimetry

measurement of measurement of
the polarisation the polarisation
. . . . photodiodes
* * MITTors
beamsplitters
A ELSA tunnel
EEN Em “T plates
4
= 15 meters————|
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New silicon-strip detector: telescopes
* 768 channels

+—X4 F
* 50 Hm pltCh fast shutters @y
* LVOS technology g |
* FPGA / USB readout :

3 plate ", | disk laser: 2x20 W @ 515 nm




Is D2

1. Delivery of a 3.5 GeV polarized electron beam with
high long term stability

3. Internal polarimetry with high accuracy by Compton
backscattering of polarized laserlight

5. Development of design concepts for an increase of the

maximum electron energy to 5 GeV

7. Development of correction schemes for a fast crossing

of depolarizing resonances up to 5 GeV




Maan nd Power

* Dipole Magnets:
- B . =1.073 T — 1.533 T: new magnets required!

* gap reduction from 50 mm to 40 mm
* number of coil pancakes increasing from 3 to 4

— power supply: major modifications necessary!

* Quadrupole Magnets:
- g.., = 10.5 T/m — existing magnets o.k. (10 T/m)

— power supply /.. =910 A — 970A: minor modifications

max

* Setupole Magnets:
— g ... =953.4 T/m? — existing magnets o.k. (100 T/m?)

— existing power supply o.k.: [ =190 A << 600 A
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overvoltoge factor

n.c. resonators type PETRA:
« 5-cells: O, = 104 R, = 12 MQ

o 7-cells: Rg= 17TMQ
e Input-Coupler: P, <120 kW

energy / GeV

with 4 n. c. resonators limitation to E <4.3 GeV




Operation in a fast ramping circular accelerator puts questions to:

HOM Coupler FM Coupler
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RF- m:

Acceleration of /=50 mA _up to £ =5 GeV:

S

~ (O ASCSSKS

standard parameters: Q, =2-10°, R, =10" GQ
optimization for 50mA @ 5GeV: Q,,, = 4105, B =540
beam lifetime t>1 min @ 5GeV with g =2.7

two 5-cell resonators «~ U_,, < 4.5 MV/m

Cav
maximum generator power P, < 260 kW

maximum power for input coupler P, =130 kW
maximum detuning Af< 3.5 kHz, depends on RJ/Q

maximum overvoltage factor q < 50

investigation of HOM-coupler parameters has been
started, no principle problems expected



Is D2

1. Delivery of a 3.5 GeV polarized electron beam with
high long term stability

3. Internal polarimetry with high accuracy by Compton
backscattering of polarized laserlight

5. Development of design concepts for an increase of the

maximum electron energy to 5 GeV

7. Development of correction schemes for a fast crossing

of depolarizing resonances up to 5 GeV
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1. Variation of the vertical tune on the energy ramp
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Intrinsic Resonances

1. Variation of the vertical tune on the energy ramp:
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Intrinsic Resonances

1. Reduction of vertical beam size with skew quadupoles
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high resolution SR-monitor needed for measurement of the vertical beam size




Final R EB/TR

SFB-report will be dealing with follow. topics:

* acceleration of polarized electrons to 3.5 GeV
internal polarimetry

* design concepts for energy upgrade to 5 GeV

* adv. correction schemes for resonance crossing

In addition, a separate detailed design report
will be written, dealing with all aspects of an
energy upgrade to 5 GeV




“Next Funding”

Increase of external current:
1nA —->5-10 nA

Increase of internal current:
20 mA — 100 - 200 mA

I <20 mA observed @ 2.3 GeV




« collective instabilities: Z", Z , HOM
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* long. and transverse feedback systems
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Elektronen-Stretcher-Anlage (ELSA
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Beam positions horizontal
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Beam positions vertical
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Polarisation in ELSA

Achieved maximum Polarization

2.4 GeV+<GDH—2.92 GeV
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