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Abstract ions and theexpansiorfactor of 25 corresponds to the field
5 T in the gun section. The maximuavailable currentis

The Accumulator Cooler Ring (ACR) is proposed for ajetermined by the perveance of the guiich isfixed by the

storage ring complex called MUSES (Multi-Usegeometry and the extraction potential which is practically

Experimental Storage rings) Ri-BeamFactory Projectat |imited by the electrical discharge limit. In our case the

the Institute of Physical and Chemid&search (RIKEN) .  current of 4 A isconsidered to beiable. The length of the

In combination with a stochastic cooling, the electrogooler is 3.6 m within a perimeter of 168.48m. All the

cooler with an adiabatically expanded beam is expected t&evant parameters are summarized able.

improve the quality of the ion beam in ACR [1]. The

electron gurwith themagretic field 5T and theacceleration

voltage 300kV was investigated in calculation. And the 3 ELECTRON GUN

electron trajectories in the adiabatic expansion with the : e

magnetic field from 5T at gun to 0.2T at cooling section The electron gun with the magnetic field 5T and

..~ acceleratiorvoltage 300kV was investigated EGUN code
was also calculated. The electron transverse velocity are

shown tobecome 1/5 due to the adiabatikpansion. and the res_ult 1S show_n F"g'.l' Electron beams from _the
cathode with 5mm in radius are acceleratedhouit

1 INTRODUCTION expansi(_)n in the strong magnetic field. Anode - Cgthode
voltage is 30kV and the number atceleratiorelectrode is
Electroncooling haseen proven to be one of the effective18. Theacceleration voltages are equally divided by these
methods taeduce thephasespacevolume ofparticle beams  electrodes. Thperveance i6.7QP in thiscalculation and
in the accelerators. A scheme of adiabatic transvergge current is 4A.
expansion has been chosen to achieve lower electronNext the electron trajectories in the field expansion type
transverse temperatutiean thatdirectly from a cathode.  of electron cooler was calculated with the electron gun
It is well known that the average transverse enerthown in Fig.1 and the result is shown in Fig.2. The
<Ean>0f the ensemble of electrons divided by the axiadlectron beams expand according to the reduction in
magneticfield is adiabatidnvariant: magneticfield and the beam radiusith 5mm at thecathode
<Eyane>/B = const. becomes 25mm at cooling section. The magnetic field on
Therefore, byhanging the strength of solendield from  axis used in this calculation was represented by the
the gun section to the interaction region adiabaticallfsombination of the analytical expressions of solerumi.

namely the length of field change is much larger thamhe parameters of these solencdils wereadjusted sehat
electron gyration radius, the transverse temperature of the

electron beam could be reduced by a factor (8, Bvhere

subscript findicates the final value and i theitial value. Table Parameters of Electr@ooler
2 DESIGN PARAMETERS FOR Accelerationvoltage 300kV
ELECTRON COOLER L
Magneticfield (Gun) 5T
The electrorkinetic energy Ee can be determined by the ] ]
nominal energy of the ion beam Ei according to the (Cooling section) 0.2T
following relation: Cathode diameter 10mm
Ee[MeV] = €/€) EilMeV], . . : .
whereg, = 0.511MeV and, = 931.501MeV/u. The jon Beamdiameter incooling section 50mm
energies in ACR range from 100MeV/u to 500MeV/u, cyrrent 4A
which translate to electron energies from 55ke\27dkeV.
We set the maximuracceleratiorvoltage to beB00kV. Perveance 0.79uP
The beam diameter of 50mm is derived from theanode-Cathodeoltage 30kV
requirement to cover the horizontal sizze fo ion beams ) )
(maximum emittance of 1Z6mm mrad and horizontal leéngth of cooling section 3.6m

betatron function 0cbm.) Anaxial magnetic fiels 00.2T is
chosen teatisfy magnetization condition for the lightest
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the flatness in the magnetic fig{ftlB/B|) in the gursection Ee is the electron energy pararelkois. Adiabatic conditon
and the cooling sectiobecomewithin 5.0*10% isx << 1. The adiabatic parameterthis electron cooler is

The radial and azimuth velocity of the electron startin@.1 in maximum andelatively large. This is due to high
5.5mm offaxis are shown ifrigs.3 (a) and (bjespectively. acceleration voltage. But Figure 3 (a) and (b) show the
These velocities increase at the transition region imansverse velocity decreases adiabatically in this
magneticfield (z =1000 - 2500mm) andecrease atooling calculation.
section. The velocity spread at gun section gradually
decreases arfsecomes 1/5 atooling section.

5 CONCLUSION

4 ADIABATIC PARAMETER Electron trajectories and the transverse velocities were
Figure 4 shows the adiabatic parameterwhich is investigated in the electron cooler for ACR with the
defined as magneticfield 5T in the gurregion and.2T in thecooling
_A.|dB section and 300k\accelerating voltage. The calculation
T RlAsl shows that the fluctuations of thensversaelocity reduce

B |az to 1/5 at cooling section owing to thaeiabatieexpansion
Ac is the spiral length of the cyclotranotion: 9 9 b '
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Figure 1: Electron gumvith magneticfield 5T andaccelerationvoltage 300kV
(unit: mm inlength)
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Figure 2: Electron trajectories idiabaticexpansion
(unit: mm inlength)
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Figure 3: Transverse electrarelocity starting
5.5mm off axis. (a) is radial and (b) is
azimuthal velocity.
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Figure 4: Adabaticit parameter in this
electron cooler



