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Optimization of adiabatic buncher and phase
rotator
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R&D goal: “affordable” v e, vu -Factory
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Key Parameters of Buncher and Rotator
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Longitudinal Motion (2D simulations)
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Optimization approach formulation

Moving to (T,n) phase space to study
motion of the central particles from the
buncher and rotator concept we derive
formula describing dependence of the
final energy of the central particle of each
bunch on lattice parameters:

T(n,..)= T(n,ﬂc,J(%Bc ))+m-AT(n,ERF,§,nI,n2)

Problem separation:
eCentral particles dynamics
«All beam particles dynamics
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Graphical lllustration

To(n) in DRIFT and BUNCHER
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Merit Functions

- Purpose of the structure is to reduce overall
beam energy spread and to put particles
energies close to some central energy. It
seems natural to use objective function which
has the form:

weight coefficients measure of energy
spread
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Merit function 1

- First, we can set C, =1,v»n and get

Synch particles energies after ROTATOR
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Merit Function 2

We can use particle energies distribution to get weights
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Fixed params:
Desired central kinetic energy (T_c) =
200.0000000000000
T_0 in buncher (T_0) =
200.0000000000000
Drift+Buncher length (L_buncher) =
150.0000000000000
Final frequency (final_freq) =
200000000.0000000
Varied params:
1st lever particle (n1) :
0 ==>-3.000000000000000
2nd lever particle (n2) :
18 ==>...6.000000000000000
Vernier parameter (vernier) :
0.032 ==> 0.08
RF gradient (V_RF) :
8 ==> 9.000000000000000
Number of RFs in rotator (m) :
10 ==> 10.00000000000000
Objective functions:
619593.7642709546 ==>
522561.7532899606 = -
97032.01098099403
1l 750907264.4334378 ==>
615875434.3135488 = -
135031830.1198890
-1066.685941047459 ==> -
869.7924497231580 =
196.8934913243012
749769445.5366095 ==>
615118895.4079534 = -
134650550.1286561
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Optimization with OBJ2
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Optimization with Study 2b params
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Fixed params:

Desired central kinetic energy (T_c) =
140.0000000000000

T_0 in buncher (T_0) =
140.0000000000000

Drift+Buncher length (L_buncher) =
150.0000000000000

Final frequency (final_freq) =
200000000.0000000

Varied params:

1st lever particle (n1) : ==>
7.000000000000000

2nd lever particle (n2) : ==>
14.00000000000000

Vernier parameter (vernier) : ==>
0.1000000000000000E-01

RF gradient (V_RF) : ==>
14.00000000000000

Number of RFs in rotator (m) : ==>
97.00000000000000

Objective functions:

1l 485808.1248155629 ==>
316581.0365864867 = -
169227.0882290762
589204203.9100170 ==>
312400472.6813000 = -
276803731.2287170

-860.6933665745339 ==> -
1008.554979752263 = -
147.8616131777286
588463410.8387516 ==>
311383289.5341169 = -
277080121.3046346
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» Check optimized parameters for the whole beam
distribution (COSY, ICOOL). Is it better for all
particles? 6D-dynamics.

» Different merit functions? Other parameters to
incorporate (bucket capture, cost, etc...). Playing
with the model.

» Tuning overall rf field effect?

> Develop different optimal sets of parameters (on
cost, number of muons survived, captured, final
frequency, etc. or combinations). Verify by
simulations.
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Summary

v An approach for optimization of bunch central
energies in buncher and phase rotator is
proposed.

v The algorithm is implemented in COSY Infinity.
It enables optimization on any set of supported
parameters (length of the buncher and rotator,
final frequency, central energy, E field gradient,
phases).

v Optimization runs are presented.

v Future plans are discussed.
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Overall RFs Effect
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Central Kinetic Energies after Buncher

e Moving to (T,n) phase space to study
motion of the central particles from the

buncher concept we derive following
relation: : \

ol 1 = ! i
T(”’IBc’ (/Bc)> W, 7 . 1

c

p
\ \1+nﬂ65(%30))

Puts limits on n_min and n_max => n_bunches!

J
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Energy Gain in Rotator and Final Centra
Kinetic Energies
- From the rotator concept we derive amount of

energy gained by n-th central particle in each
RF (kept const in ROTATOR)

AT(n,E,p,0,n,n,)=E,. sin[27z-5 i )
n, —n

- So final energy n-th central particle has after
the BUNCHER+ROTATOR is a function of n,m,...

F(n,my...) =T~ m-Al(n;)



	Optimization of adiabatic buncher and phase rotator
	R&D goal: “affordable” e,  -Factory
	Key Parameters of Buncher and Rotator
	Longitudinal Motion (2D simulations)
	Optimization approach formulation
	Graphical Illustration
	Merit Functions
	Merit function 1
	Merit Function 2
	Optimization with OBJ1
	Optimization with OBJ2
	Optimization with Study 2b params
	To do
	Summary
	Overall RFs Effect
	Central Kinetic Energies after Buncher
	Energy Gain in Rotator and Final Central Kinetic Energies


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /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 false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


