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Abstract

The previous “version”, numbered 2 [1] and published in summer 2005, describes the EURISOL baseline parameters and intensities based on an RCS injection energy of 2.5 GeV proton equivalent. In the course of the past two years, the RCS ejection energy has been upgraded to overcome potential space charge difficulties. Maintaining the “top-down” analysis for the intensities along the accelerator chain, the database of baseline parameters [2] has been updated. 
RCS ejection upgrades

Table 1 summarizes the increase of the RCS ejection energy over the recent years. This was done in order to overcome space charge difficulties at PS injection. For the sake of completeness, an intermediate step of 3.2 GeV proton equivalent is mentioned in the table. This value has been temporarily used in some publications and the database, but was never published in a “version”.  The current EURISOL baseline assumes an RCS ejection energy of 3.5 GeV (kinetic) proton equivalent.

Table 1: RCS ejection energy upgrades

	Eproton[GeV] 
	B [Tm] 
	Ref. 
	Date

	1.6
	8
	Version 1 
	April 2005 

	2.5
	11
	Version 2 
	July 2005 

	3.2
	13.4
	- 
	End 2005 

	3.5
	14.47
	Version 3 
	June 2007


Transverse emittance

Following the guidelines of version 2 [1] to fill the PS aperture with the 6He beam at injection, Table 2 lists the normalized emittances for the ion beams in the different machines. These values include a blow-up budget of 20% at each beam transfer. The physical transverse emittances (rms) of the injected ion beams along the beta-beam accelerator chain are summarized in Table 3.

	Table 2: Normalized rms emittances

* [m] 
	RCS
	PS
	SPS
	 Decay

	Hor.
	8.6
	10.3
	12.3
	14.8

	Ver.
	4.6
	5.5
	6.6
	7.9


Table 3: Physical rms emittances (hor., ver.) at injection

	inj [m]
	RCS
	PS
	SPS
	 Decay

	6He
	18.1, 10
	6.7, 3.6
	1.33, 0.7
	0.15, 0.08

	18Ne
	
	4, 2.1
	0.8, 0.4
	


With the given emittance blow-up budget, the physical emittances at extraction are always 20% smaller than at injection to the following machine. There is no artificial blow-up included in these considerations. With the condition to fill the PS aperture at 6He injection the increase of the RCS extraction energy causes a larger beam emittance throughout the accelerator chain. Previously the transverse physical emittance at decay ring injection was taken to be 0.11 rad (horizontal) and 0.06 rad (vertical).

Tune shift

The self-field incoherent (“Laslett”) tune shift as defined in version 2 [1] updates to the values summarized in Table 4. The ion intensities are quoted for the top-down approach delivering either 2.9*1018 antineutrinos/year or 1.1*1018 neutrinos/year. The shortfall in 18Ne production is ignored.

Table 4: ΔQV at injection in the three circular accelerators.
	
	6He
	18Ne

	RCS inj
	-0.07
	-0.18

	PS inj
	-0.22
	-0.22

	SPS inj
	-0.017
	-0.16


 “Top-down” intensities

The modified (with respect to [1]) parameters result in the following numbers of ions at each stage of the CERN Beta-beam facility.  The decay losses are properly accounted for, but the transfer efficiencies between the different machines are assumed to be 100% except for the multi-turn injection into the RCS (50% efficiency).
Table 4: Ion intensities in the EURISOL baseline scenario
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Conclusions

The integrated fluxes achievable are higher in the new scenario, but the results for neutrinos coming from the decay of 18Ne still do not match the expected order of magnitude.  The figure for antineutrinos from 6He has now reached 2.9(1018 yr-1, but no safety margin is provided yet.
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