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Q)aper we present this new code and some stimulating examples.

BSTRACT : With the aim of reduced beam emittances, a pre-bunching concept into an RFQ or a DTL has been developed. The structure has been designed

by using a two harmonics double drift buncher which consists of two bunchers: the first one 1s driven by a fundamental frequency whereas the other 1s excited with
the second harmonic including a drift in between. This well-known "Harmonic Double-Drift-Buncher" is reinvestigated under space charge conditions for RFQ,
cyclotron, and for direct DTL-1njection. There are significant benefits for this design such as to catch as many particles as possible from a dc beam into the
longitudinal linac acceptance, or to reduce/optimize by up to an order of magnitude the |
to these advantages, a new multi-particle tracking beam dynamics code has been develo

ongitudinal emittance for low and medium beam currents. In accordance
ped which 1s called "Bunch Creation from a DC beam - BCDC". In this
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BCDC > Space Charge

* Direct Coulomb grid-grid Interaction

Cartesian grid
Particle Generator e Calculation of the electric field
components on the grid points from
\/ * Waterbag 6d assigned charge density on the grid
e Uniform 4d+2d e Extension of the electric field from the

Elements

* Accelerating Gap
* Drift Space
e Magnetic Quadrupole Lens

 Distribution of macro-particles on a

main grid box longitudinally to the
neighboured cells

e Calculation of the total field on the
main box including the effects of the
next neighboured bunches
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K SIMULATION : The simulation results for a 15 mA, 60 keV proton beam.
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EFFECT OF NBB : The graphs show the \
longitudinal phase spaces with and without the
effects of neighbored bunches (NBB) for a 60
keV, 15 mA beam 1in 30 mm radial and 62.7 mm
longitudinal sizes of the grid box.
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" CONCLUSION : A

The application of the DDHB’s concept for different types of injection into a
DTL, an RFQ, or a cyclotron has excellent potentials for :

e Beams in 10 to 100 A keV energy range
e Currents up to a few 10 mA
As outputs with :
* High capture etficiency (70% - 80% depending on the L;/L -ratio)

e Smaller emittances

The BCDC simulation code considering the effects of the next neighbored
bunches has been developed, benchmarked and reliably on process. With the
implementation of NBB, outputs from BCDC would be more accurate for a d.c.
beam injection.
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