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Input Parameters Test Stand Gun Design Simulated Emittance (MAFIA)
LT e e s oo
- Cathode Potential: - 100kV MAFIA 1 XXXXXXXXXXXXXXXXXXXXX se08 ‘ ‘ ‘ Sotonod Variation —+—
- Active Emitter Radius: r,, = 100um 8008 1
#CONTOUR =)
- Pulse: Gaussian, cut-off at +3a,, 6,=20ps, Q=-5102C (1=100mA ) s so0m0a £ recn| ]
- Initial Energy: y,=1.0001, initial divergence is set to zero solenaid % 6008 |- i
- Iris: r,, =500um H .
1.750E-02 g e-08 4
- Tracked Macro-Particles: N=20000 g
§ 4008 | 4
- Tracked Path: Imm < z < 342 mm (from cathode surface to end of drift) , é
- Solenoid: 7ZA/mm? capabale of delivering B,=200mT on axis 0-0008+00 JiLo o L = E e G- o8mr 1
0.000E+00 4.000E-02 8.000E-02 2008 | B = 104mT |
—> Peak electric field strength below 19MV/m N :
—> Norm. transv. emittance at gun exit < 2:10-® mrad N Electric Field Screngch [V/m] %o ors 02 02 03 03
(e S —

Position of Minimum Emittance 0 [m]
-3.08807 —2.318407 -1.545007 7695006 1488404

Projected Emittance vs. Slice Emittance Sampling the Bunch Slice Emittance Calculation
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Dynamic Field Solver Discrete Maxwell's Equations Program Structure
- Finite Integration Technique (FIT) ob
- Discretization of volume on two rectilinear grids: G, G Ce=— E
- Cells with volumes V;, V; , cell faces A;, A; ,and grid lines L;, L; } ad Capone
- Store integrated field components ¢; :/ E-ds Ch=—-—" + ]
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- Discrete material operators D, D,, _
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Simulated Gun Geometry Comparison: Capone vs. MAFIA Slice Emittance Calculations
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