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Filling patterns 

Harmonic Number: h = 3840 = 4 x 960 = 16 x 240 = 64 x 60 = 96 x 40 

1 bucket = 2 ns                                                          # Bunche 

No emittance growth with 60 x 1 and 40 x 1 bunches 

May, June 2010 

2011 

Integrated current May 2010   May 2011 

                                    133 Ah  577 Ah 

2010, Emittance Growth 
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Bunch Pattern and Emittance - Studies Sep 16 + Oct 12, 2011 

Sep 16:   240 bunches, ~ 26 mA, 8 ns bunch to bunch spacing 

 I = 26 mA,    61 pm 

(I = 36 mA,  134 pm) 

Oct 12: 240 bunches, ~ 36 mA, + witness bunches 

Bunch 

position 250 
Bunch 

position 248 
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Bunch Pattern and Emittance, Oct 12, 2011 

32 x 20 = 640 bunches, ~ 89 mA, 8 ns spacing                           Vert. Emittance 78 pm 

 

30 x 20 = 600 bunches, ~ 81 mA, spacing                                    Vert. Emittance 59 pm 
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Bunch Pattern and Emittance, Oct 24, 2011 

160 x 2 = 320 bunches, ~ 90 mA, 8 ns spacing, only SL 16 MV           Vert. Emittance 209 pm 

 

Plans for further Further Studies: 

32 x 10 = 320    gap 20 x 8 ns 

40 x 8 = 320      gap 12 x 8 ns            …   240 x 2, 120 x 4  

24 x 10 = 240    gap 30 x 8 ns         

24 x 20 = 480    gap 20 x 8 ns 

240 x 1 bunches, ~ 92 mA, 32 ns spacing, only SL 16 MV                   Vert. Emittance 78 pm 
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Studies with different filling patterns, until Oct 24 

Harmonic Number: h = 3840 = 4 x 960 = 16 x 240 = 64 x 60 = 96 x 40, 1 bucket = 2 ns  

16 ns bunch to 

bunch spacing 

  40 x 4 = 160, gap 144 ns = 18 x 8 ns 

  60 x 4 = 240, gap   80 ns = 10 x 8 ns 

240 x 1 = 240, gap   32 ns =   4 x 8 ns 

80 x 4 = 320,  gap    48 ns =   6 x 8 ns 

 

1 x 240 = 240, gap 5760 ns =720 x 8 ns 

    I =  26 mA = 240 x 0.108 mA,   61 pm 

    I =  36 mA = 240 x 0.150 mA, 134 pm 

          witness bunch at 10 x 8 ns, tune ok 

60 x 8 = 480, gap  64 ns = 8 x 8 ns                     Sep 21, 2011 

    I = 87 mA = 480 x 0.181 mA,    41 pm         !!! 

    I = 95 mA = 480 x 0.197 mA,    56 pm 

32 x 20 = 640, gap 80 ns = 10 x 8 ns                  Oct 12, 2011 

    I = 89 mA = 640 x 0.139 mA,    78 pm 

30 x 20 = 600, gap 80 ns = 10 x 8 ns, 480 ns = 60 x 8 ns 

    I =  81 mA = 600 x 0.135 mA,   59 pm 

160 x 2 = 320                                                        Oct 24, 2011 

    I = 90 mA, 209 pm 

Problems with Standard fill 240 x 1 bunches 

    I = 92 mA,   78 pm 

8 ns bunch to 

bunch spacing 
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Schedule, Aug - Sep, 2011 

Sep 16, 2011 

240 bunches, ~ 26 mA, 8 ns spacing 

 

Sep 21, 2011 

60 x 8 = 480, gap  64 ns = 8 x 8 ns 

 

Oct 12, 2011 

240 bunches, ~ 36 mA, + witness bunches 

32 x 20 = 640 bunches, ~ 89 mA, 8 ns spacing 

30 x 20 = 600 bunches, ~ 81 mA 

 

Oct 15, 2011 

Run with SR only 

 

Oct 24, 2011 

Run with SL only 

160 x 2 = 320 bunches, ~ 90 mA, 8 ns spacing 

Problem: 

240 x 1 = 240, 32 ns spacing 

 

August September Oktober November Dezember   

Interlock 240 60 240 40 1 

Interlock 240 60 MDT 40 2 

Interlock 240 60 240 40 3 

  240 60 240 40 4 

  240 MDT 240 40 5 

  240 40 240 40 6 

  MDT 40 240 MDT 7 

  240 40 240 40 8 

  240 40 MDT 40 9 

  240 40 40 40 10 

    40 40 40 11 

    MDT 40 40 12 

    40 40 40 13 

  S4,S5,S6,S7 40 40 MDT 14 

240 S4,S5,S6,S7       40 SR 40 240 15 

240 MDT 40 MDT 240 16 

MDT   40 40 240 17 

240   40 40 240 18 

240 240 MDT 40 240 19 

240 240 40 40 240 20 

240 MDT 40 40 240 21 

240 60 40 40   22 

240 60 40 MDT   23 

MDT 60 ! MDT !  60   24 

240 60   60   25 

240 60 S1,S2,S3,S8,S9 60   26 

240 60 S1,S2,S3,S8,S9 60   27 

240 MDT S1,S2,S3,S8,S9 60   28 

240 60 TdoT 60   29 

240 60 Test 240  MDT   30 

MDT   240     31 
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240 x 1 Bunches Emittance, Nov 9, 2011 

240 x 1 bunches, 32 ns spacing 

Oct 24, ~ 80 mA    Vert. Emittance 50 pm (Diag BL)  /  28 pm 

Nov 9, ~84 mA, Emittance 41 pm (Diag BL) / 30.8 pm,  File vom 2. Nov, Chrom. +1,+7 

RF erst 

16 MV, 

dann  

SR 9.5 

SL 10.5 

 = 20 MV 
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240 x 1, Bunch Spectra, Nov 9, 2011 

84 mA 100 mA, 18 pm ( interferometer ) 

Vert. Chromaticity +7 -> +1 

100 mA, 20 pm ( interferometer ) Messung 

Chromaticity horz. +0.8 

                       vert.  +0.8 

Sextupol currents: 
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60 x 5 Bunches Emittance, Nov 9, 2011 

60 x 5 = 300 bunches, 16 ns bunch to bunch spacing 

Emittance  33 pm (Diag. BL) / 16 pm (Interfero.), 93 mA 

No Emittance 

Blow up  
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60 x 6 Bunches (8ns) Emittance, Nov 9, 2011 

60 x 6 = 360 bunches, 8 ns bunch to bunch spacing 

Chromaticity +1:  Emittance                               36 pm (Interfero.), 83 mA 

                              Emittance  84 pm (DiagBL)   80 pm (Interfero.), 97 mA 
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Summary, Studies Nov 9, 2011 

240 x 1 bunches, 32 ns spacing 

Oct 24, ~ 80 mA    Vert. Emittance 50 pm (Diag BL)  /  28 pm  

Oct 28, 100mA, Chroma (+1,+7) !! , Vert. Emittance 24.6 pm 

Nov 9, ~84 mA, Emittance 41 pm (Diag BL) / 30.8 pm,  File vom 2. Nov, Chrom. +1,+7 

 

60 x 4 bunches, 16 ns bunch to bunch spacing 

Chrom. +0.8, +0.8  Emittance  32 pm (Diag. BL) / 18 pm (Interfero.) , 100 mA 

Adjustment of spot -> 12 pm (Interfero.) , 100 mA 

 

240 x 1 bunches, 32 ns bunch to bunch spacing 

Emittance, Adjustment of spot -> 24 pm (Interfero.) , 100 mA 

160 x 2 = 320 bunches, 8 ns bunch to bunch spacing 

Chrom. +0.8, +0.8  Emittance  74 pm (Diag. BL) / 69 pm (Interfero.) , 96 mA 

                       + 7                       64 pm                  / 54 pm 

Oct 24: I = 90 mA, 209 pm (Diag. BL) 

32 x 10 = 320 bunches, 8 ns bunch to bunch spacing 

Chrom. +1, +1,  Emittance  57 pm (Diag. BL) / 77 pm (Interfero.), 100 mA 

40 x 8 = 320 bunches, 8 ns bunch to bunch spacing 

Chrom. +1, +1,  Emittance  60 pm (Diag. BL) / 74 pm (Interfero.), 94 mA 

60 x 5 = 300 bunches, 16 ns bunch to bunch spacing 

Emittance  33 pm (Diag. BL) / 16 pm (Interfero.), 93 mA 

60 x 6 = 360 bunches, 16 ns bunch to bunch spacing 

Chromaticity +1:  Emittance  58 pm (Diag. BL) / 42 pm (Interfero.), 95 mA 

                       +7                                                     29 pm 

                                                                  And back to +1: 

60 x 4 = 240 bunches, 8 ns bunch to bunch spacing 

Chromaticity +1:  Emittance  37 pm (Diag. BL) / 13 pm (Interfero.), 95 mA 

60 x 6 = 360 bunches, 8 ns bunch to bunch spacing 

Chromaticity +1:  Emittance                               36 pm (Interfero.), 83 mA 

                              Emittance  84 pm (DiagBL)   80 pm (Interfero.), 97 mA 


