Improving Beta Beam physics reach

e You can run one ion at the time maintaining the same overall fluxes. In this way
each of the two ions can be run at its optimal value.

e A counting experiment is too limited in the leptonic CP violation discovery game.

Restart an optimization process of the SPS based Beta
Beam for the Frejus baseline (130 km) and for a free

baseline
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A recent SPL SuperBeam optimization ...

SPL SB optimization as computed by J.E. Campagne and A. Cazes, LAL,
hep-ex/0411062

e Scan the proton driver energies from 2.2 to 8 GeV (4MW fixed).

e Keep the baseline fixed to 130 km

e From 3.5 GeV to above explore the possibility to focus higher momentum pions.

e The 3.5 GeV energy, with a neutrino beam with (E,) >~ 300M eV, decay length of
40 m and decay tunnel diameter of 2 m greatly improves the 2.2 GeV performances:

v, CC rate at 130 km from 42 to 122 events/kton/year
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Particle identification and signal efficiency

Electron/muon misidentification must be suppressed much more than in standard SK analysis to guarantee a negligible

background level.
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The efficiency function is computed by Nuance by asking a single ring °8-
event, one track above the Cerenkov threshold and the signature of the os-
muon through the detection of the Michel electron. For 18Ne events the o4

efficiency is smaller because of the muon absorption in water.
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The pion background (the main concern at the higher gammas)

Effect on signal and background events:
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The v = 100, 100 option

e Heand '®Ne have similar end point energy, for the moment

keep their gammas equal.
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e Energy information can be exploited by raising the ion
=

gammas, too small energies are severely affected by
Fermi motion. At higher gamma the atmospheric neutrino
background rate decreases, the neutrino flux increases.

e Events are binned with 200 MeV bins. A. Blondel et al. paper:
NIM A535 (2004)665 paper suggests a MC based method to
further improve energy resolution at those energies.

e After a scan the v = 100, 100 option results to be the best
one for L=130 km.
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As an example: events for 815 = 3°,8 = 40°
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° f The improvement
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Performances

6,3 sensitivity
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A technical detail: how long can be the ion batches in the decay tunnel?

The 10 ns bunch length in the decay ring is very demanding from the accelerator physicists point of view. Relaxing this

bound the ion fluxes could be enhanced.

How long the ion bunches can be (keeping the ion fluxes constant)? Look how the dcp sensitivity degrades.

90

dcp (deg)

80

70

60

50

40

30

20

10

N A R R TR AR
-4 -3
10 10 10

-2

sin®(6,5)

M. Mezzetto, " Cern - Frejus project ", CPPM Marseille, 28 January 2005. 43




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [640.346 820.346]
>> setpagedevice




