Steve Hancock’s LHC Beam Parameter List

25ns 50ns 75ns 150ns

Low-energy splitting factor 3 3 2 2
High-energy splitting factor 4 2 2 1
Total splitting factor 12 6 4 2
10MHz harmonic at injection 7 7 7 7
10MHz harmonic at high energy 21 21 14 14
Number of bunches per Booster ring 1 2 2 2
Number of bunches at injection 6 6 6 6
Number of bunches at extraction 72 36 24 12
Longitudinal emittance at injection [eVs] 1.30 0.90 0.90 0.60
Longitudinal emittance after BU1 [eVs] 1.30 1.30 1.30 0.65
BU1 blow-up factor 1.00 1.44 1.44 1.08
Longitudinal emittance after BU2 [eVs] 0.65 0.65 0.65 0.33
BU2 blow-up factor 1.50 1.50 1.00 1.00
Longitudinal emittance after BU3 [eVs] 1.30 0.65 0.65 0.33
BU3 blow-up factor 2.00 1.00 1.00 1.00
Longitudinal emittance at extraction [eVs] 0.35 0.35 0.35 0.35
Total blow-up factor 3.23 2.33 1.56 1.17
Total controlled blow-up factor 3.00 217 1.44 1.08
Uncontrolled blow-up factor 1.08 1.08 1.08 1.08
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Proposed RCS Parameters

* Circumference C = 4/21 Cpg
* h=1+2->hpe=7
(implies bunch splitting to h = 21 in the PS)

 Alternatively (If RF system allows): h = 4

16 bunches into hpg = 21 buckets;
fast bunch blow-up at the end of the RCS cycle required,

Questions still open...
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Example Lattice (18 Cell Racetrack)

(M. Fitterer)
C=119.68 m, Q1 = 5.14286, Q2 = 5.14286, gamma, = 4.92
LSS=5.44m, SSS=1.24m
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Example Lattice (18 Cell Racetrack)

(M. Fitterer)
C=119.68 m, Q1 =5.142, Q2 = 5.142, gamma-t = 4.92
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Example Lattice (15 Cell 3-fold)

(M. Fitterer)
C=119.68 m, Q1 = 3.8, Q2 = 3.8, gamma-t = 3.8
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Example Lattice (15 Cell 3-fold Symmetry)

(M. Fitterer)
C=119.68 m, Q1 = 3.8, Q2 = gamma, = 3.8, LSS=6.8m, SSS=2.2m
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RCS Beam Diagnostics:

Synchrotron Monitors

Position Monitor horizontal: ~Qx/4 (length 300 mm) N.B. Numbers depend on Lattice !
Position Monitor Vertical : ~Qy/4 (length 300 mm) N.B. Numbers depend on Lattice !
Position Monitor Special (fast, for turn-by-turn measurments): 2 H + 2 V (length >300 mm?)
Q-Measurement Kicker: 2 (H + V); also uses special position monitors

DC Current transformer): 1 (length 1000 mm ?)

Wide-band Wall Current Monitor: 1 (length 400 mm)

Scintillating plates or “Image Plates”:
— 2 (installed on Injection Foils)
— Extraction (in Septum tank)

Beam Loss Moniitors (fast): 4 = one per period N.B. Numbers depend on Lattice !

Emittance Measurement
—  Wire Scanner: 2 (H + V)
OR
— Beamscope (c.0. bump beam scraping)
AND

—  Emittance Measurment line in Close DumpBeam Loss Monitors (1 per period?)
Schottky Monitor Horizontal: 1 (length 1000 mm) - optional
Schottky Monitor Vertical: 1 (length 1000 mm) -- optional
Residual Gas Profile detectors: 0 (to be avoided)
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