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1. Multiple Beam Envelope Equations



Multiple Beam Envelope Equations (2RJt3a—F)
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Multiple Beam Envelope Equations

dQRj € (E'r-sc

~
Vs

3; dR; . .
— Er + 3jcBg + - - ”Ez) For transverse direction
.'J C

dt

Rm+1

_ e ( TS _ P4 3cBy+4 2. Y Ez) For transverse direction

7§10 *“32 c dt
] 6 [} [ ] [ ] [}
=3 (Ee.se + E-) For longitudinal direction
/41140
L& For energy
o dt?

BN AFERZEIL T Octave THEL

A. Mizuno et al., Phys. Rev. ST Accel. Beams 15, 064201(2012)



ISVYAVADNEERE

gEEE. (7). () BXC )T E A=) W4,
1=1

r—IIYAR : & = ()/,3>\/(7”2)(7"’2) — (x - x')?
x —ILIYRAVR : g, =¢./2



Initial Parameters:

Simulation cases #1: BNL RFgun Cavity and Free space
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Simulation cases #1: BNL RFgun Cavity and Free space "t Parameters:
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Simulation cases #2: Spring-8 RFgun Cavity Initial Parameters:
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2. 2D Bulk-To-Point Tracking Code



2. 2D Bulk=To—Point Tracking Code (22X 7ta—F)
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Simulation cases #1: BNL Cavity and Free space (1.0 nC)

2D Bulk-To-Point Tracking Code (1.0nC, m = n = 20) Initial Parameters:
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Simulation cases #2: Spring-8 RFgun Cavity Initial Parameters:

+ Solenoid + Acc, overfocus L—Y —RARYhF A2 :$1.2 mm
2D Bulk-To-Point Tracking Code (50.0 pC, m = n = 20) L;:Z_'I‘EH :20 ps
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Simulation cases #3: Spring-8 RFgun Cavity

+ Solenoid + Acgc,

2D Bulk-To-Point Tracking Code (50 pC)
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3. 3D Bulk-To-Point Tracking Code



3. 3D-Bulk=To—Point Tracking Code (#3Xyxad—K)
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Simulation cases #4: Spring-8 RFgun Cavity 'nitial Parameters:
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4. DC continuous beam®D <, 2oL — 3>
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Simulation cases #5:
Accelerated DC Continuous Beam

€, (mmm mrad)

\_——.—_—__________._...-—-—-—"‘"’

In GPT

20 30 40 50 60

2 (mm)

Existing Code, n = 0.5 x 10°
Existing Code, n =1 x 103
Existing Code, n = 2 x 10° ———
Existing Code, n =5 x 10°

GPT —
KUAD2 ———

Using Spacecharge2Dcircle element
No Image charge on the cathode

¢, (mmm mrad)

EAM . O2mm  —FS9 A
EFAM : 40A/cm2 —FR7R
MEAETIYA X 0 mmm mrad

BAENLGEmHY—F
N —RBRBEDRETEE
—KRERSMV/mTEIEHLTIMELEETS

z (mm)
2D Bulk-To-Point Code: m = 100, n = 10
2D Bulk-To-Point Code: m = 200, n = 20
2D Bulk-To-Point Code: m = 300, n = 30
2D Bulk-To-Point Code: m = 400, n = 40
KUAD?2

M100N10 : 4%
M200N20 : 4653
MA400N40 : 12 B [E]
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5. GUI for Bulk-To-Point Tracking Code



Beam Dynamics Calculation Interface for Pulsed beam (2D-3D) -0

File

Linux CHx (&l
GUIETcl/TkCHERK

Exe. diris ::

fhome/mizunofEnv Based Simulation_ellipsoide
{DC_emittance_reduction/Z2D3DfGUI_Test/Pul

sed_beam_3D/Source

Executahle file is :: Exefile

3D Calculation

Image Charge On

Space Charge On

M: W N: W Charge (nC): |D.2

M must be an even number.

Spot Radius (mm):
X |06
¥ |06
Initial Energy (MeV):
IF
~ M use RF gun Cavity
Cavity Field (Mvim): [157.0
Cavity Phase (deqg}): IW

Beam Width {mm}:

i

~ W use Acc Structure ——
Energy Gain {MeV): IZE.S?

Phase Adjust (deg): ID.D

~ W use Q Doublet ——

Q center (m}: ID.525
ql grad (T/m): |D.?455

Acc Position {m): |1 4

42 grad (T/m): |0.5364

Stop Position {m}):

s

= %y-Emiﬁalmce

10

-

Z £ 3.9
z ()

Emittance

4.5

2 .
Z

Beam Radius

E Beam Dynamics Calculation Interface for DC Continuous Beam (2D-3D) — || O] X

File

Exe. file dir is ::

fhome/mizunofEnv Based Simulation_ellipsoide
{DC_emittance_reduction/Z2D3DfGUI_Test/DC
_beam_3D{Source

Executahle file is :: Exefile

2D Calculation

Image Charge On Space Charge On

M:W N: |T Current {Afcm2): [40.0

M must be an even number.

Spot Radius (mm):
k1.0

DC Field (MV/m):

F

Ratio of Contibuted Particles (%):
|8I:|.I:|

@ use Solenoid Coil

Solenoid Field (Gauss): |1 ooo.o
Solenoid Position (mm}): ISD.D

Stop tracking (m}):

Emit Calculation Area {(m):

r—Erﬂ!Hance

0.35 |-

0.3

0.25

0.2

015 —

0.1 -

0.03

TO5 0

0I5 075 03 035 04

0.2
Z
Emittance

Tz (my

QOutput Profile
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