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PITZ-1.8 simulations

e EM fields for BD simulations;

— Gun-4.1: simulation of the measured field
profile

— Solenoids field (combined smoothed
distribution)

— CDS booster field
* General setup (ASTRA input desk)
e Test ASTRA run



Gun-4.1: simulation of the measured field profile

“Bead-pull measurements”

Field balance: FB~1.05

normalized E-field

(SR->MK)

- ?797. 5%- baseline
- cut to be applied to
. the measured profile

M

Y m@ﬁﬁ

100 150

z-position (mm)

200

250

300

PITZL L-Band 1.6cell Photocathode Gun with Coaxial coupler F = 1299.9996 MHz
1 1 1 1 1

Gun cavity geometry for
the SuperFish solver

B

1 P % E)
C:\LANL\Examples\RadioFrequency\Gun\PITZR.AM 1-16-2010 11:57:18
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Gun-4.1: simulation of the measured field profile

Generated Mesh

PITZL L-Band 1.6cell Photocathode Gun with Coaxial coupler F = 1299.9996 WAz

coupler F = 1299,9996 MH:

T T T T
3 4 6.4 6.6

C:\LANLYExamples\Rydiorrequency \Gunt PITZR AN 1-16-2010 11:5%:

~

¢

24
PITZL L-Band 1.6cell Photocathode Guo with Coaxiel covpler F » 1299.9996 Wi
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Gun-4.1: simulation of the measured field profile
Default case: R1=R2=90.2mm =» f=1.3031923GHz; FB=0.4592(!)

1.2 T T T
: : : 1.2 T T T T T
R A A S le l : : : : :
| | | L1 | | |
0.8 4 | | | 1 | | ! A Norm. E-field, measured
| | | b WA H T oA T T -
S . S S % : ‘ S——
| | | | R 7o) : :
I I | | /s N | |
o 047 ‘ ‘ —— Ez. Simulated 5 08 -4~ Looeos . 2y~~~ .
2 ol o o —E — 2 %ﬂ ": INB: 5%- baseline cut
L b | | LIIJ X -
b= | | - 8] 3 applied to the measured
g | i g 06 ‘ S N :
E 1 0.25 03| |5 A profile
£ | | 1S
o | | —
(o] ,
c : ! c 04
| |
l l
l l 0.2
I
| NN
0 }
0 50 100 150 200 250 300
z-position (mm)
e ) s O
8 — ° 8
6 — = — 6

\ I
25 30
C:\LANL\Examples\RadioFrequency\Gun\PITZR.AM 1-18-2010 13:20:18



f the measured field profile

10N O

lat
(R1;R2) optimization for frequency (1.3GHz) and FB

Simu
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Gun-4.1: simulation of the measured field profile

Field distribution + derivatives

0.2 -

——d2Ez (efid.dat)

\ \ ) Vol W

— Ez (efld.dat 0.15 N\‘ ——d2Ez (new simulated
— (efc.dat) ( )
—— Ez (new simulated)
' 0.05 y
D 5 10 25 30 D 5 10 15 2 25
-0.05 A

_/ Y. I

-0.15 V\]

15 -0.2 -
cm z,cm
0.3 - 0.4 4
——dEz (efld.dat) /,\ 0.3 ——d3Ez (efld.dat)
0.2 ——dEz (new simulated) / \ ' ——d3Ez (new simulated)
0.1 0.2
0 | / ‘%\ 01 N '
)\ 5 15 20 25 [\ |
0.1 0 v i
\ | i AT
0.2 -0.1
-0.3 \\ / 0.2 4
0.4 v 0.3 1
-0.5 A -0.4 -
0.6 - -0.5
cm cm

New rf-gun file = “gun4lcavity.txt”




Gun solenoids: simulation of the measured field profile

PITZ Solenoides for L=276 mm with cathode at z=0 - 16 Jun 05 - MK -
| | | | | | | | | | |

5 Solenoids geometry for the Poisson solver -3
0 3
5 P
20 — ] — 20
5 s
0 10
s e
0 o
s o 5 b 5 10 15 20 25 30 35

N:\4GROUPS\ZN_PITZ\SIM\KRAS\FIELDS\SOL_PITZ\SF\SOLENOID_MAIN.AM 1-08-2010 19:02:00



Gun solenoids: simulation of the field profile
Poisson results

M — —

B — — &

— =l

— 14

— 34

— 21

— 11

[ [ I I I I I I I
-10 0 19 20 30 1L >0 a0 0

H:SWACROTEE VAN PLTANS LNV KRASYFLELDSYVGOL PLTEYSHFASOLENGLID NAIN AN 1-0R-2010 19:0d0 10



Gun solenoids: simulation of the field profile

Axial field distributions

100 +
1.2
14 50 4
0.8 4 [ T T T T T T - v u
D 0.1 0. 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.6 -
Bz (old, "Main3mcomp.txt") -50
0 —s— Bz (new, fine simulation)
4 4
——d2Bz (old, "Main3mcomp.txt")
-100 +
0.2 4 —=—d2Bz (new, fine simulation)
-150
0 T T T T T T T T T
D 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
-200 -
-0.2 -
z, m
z,m
8 15000 +
——d3Bz (old, "Main3mcomp.txt")
dBz (old, "Main3mcomp.txt") ) .
10000 4 —s—d3Bz (new, fine simulation)

—=— dBz (new, fine simulation)

8

0.7 0.8 0.9

D

-10000 -

T

Bt |”“|‘IH

0.1 | 'W!HW“' it

|

0.7 0.8 0.9




Gun solenoids: simulation of the field profile

11

14
0.9 -
0.8
0.7 -
0.6
0.5
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Simulated distributions compared to measurements

Bz (old, "Main3mcomp.txt")
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Gun solenoids: simulation of the field profile

1.2 4 81
1 6 dBz (old, "Main3mcomp.txt")
4 —=—dBz (new, fine simulation)
0.8 -
2 -
0.6
Bz (old, "Main3mcomp.txt") : : . .
04 —a— Bz (new, fine simulation) -0.5 1 15 2 25 3 3.5
. 2]
0.2 4 4
T e T U U U U d 1 '6 b
-0.5 D 0.5 1 15 2 25 3 3.5
02/ 8-
Z, m Z, m
100 4 15000 -
——d3Bz (old, "Main3mcomp.txt")
50_- —=—d3Bz (new, fine simulation)
-0.5 D 0.5 1 1.5 2 2.5 3 3.5
-50 -
100 4 ——d2Bz (old, "Main3mcomp.txt") 1 15 2 25 3 35
—a—d2Bz (new, fine simulation)
-150 -
-200 - -10000 -
Z, m zZ, m
- 7 1 1 T 7
New solenoid file = “gunsolenoidsPITZ.txt 13




CDS-booster: Ez field on the z-axis

Field distribution for %2-cell (+end cells) provided by V.Paramonov

File: CDS14 15mm.txt = 14 cells for the structure with 15 mm aperture

-30 +
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2000 -
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0 T u U U 1
.2 Cp L 14 1.6 ( 1.8
1000
-2000
-3000
0000000
0000000
0000000
Y A M
0 \
T I 0
O -
00000000
-600000 -




-aXIS

|ld on the z

I€
4m)

Ezf
Zoom (00

CDS-booster

d2Ez

d3Ez

D

3000 -

2000 -

1000

-1000
-2000

-3000 -
800000

600000 -

400000 -

200000 -

-200000 -

-400000 ~

-600000 ~

-800000 -

Ez

0.1 0.15 0.2 0.25 0.3 0.35 0.4

0.05

dEz

0.8 A

0.3

0279
07+

-1.2 -
50

15



General setup (ASTRA input desk)

&NEWRUN

Head="'- PITZ-1.8-'

RUN=3,

Distribution = 'cathode200k.ini',
Xoff=0.0, Yoff=0.0

Qbunch=1.00

Lmagnetized=.F

EmitS=.T, PhaseS=.T, TrackS=.T, RefS=.T
TcheckS=.F, CathodeS=.T, Local _emit=T
TRACK_ALL=T, PHASE_SCAN-=F,
AUTO_PHASE=T

ZSTART=0.00, ZSTOP=10

Zemit=1000

Zphase=3

Lmonitor=f

check_ref_part=f

H_max=0.001
H_min=0.0
debunch=0.0
Screen(1)=0.803 ! LOW.Scr1
Screen(2)=0.903 ! LOW.ICT1
Screen(3)=0.963 ! before LOW.Dipol
Screen(4)=1.708 ! LOW.Scr3
Screen(5)=5.580 ! HIGH1.ICT1
Screen(6)=5.740 ! HIGH1.Scrl = EMSY1
Screen(7)=6.345! HIGH1.Scr2
Screen(8)=7.125! HIGH1.Scr3 = EMSY?2
Screen(9)= 7.370 ! before HIGH1.Dipol
Screen(10)=8.387 ! HIGH1.Scr4
Screen(11)=8.650 ! HIGH1.ICT2
Screen(12)=8.920 ! HIGH1.Scr5

XYrms= 0.42543

LANDFS =T,

LPROMPT=.F.

/

10.0001

&CHARGE

LSPCH=.T,

N_min= 200.0

Max_Scale = 5.0000E-02
Max_Count = 40
Exp_Control = 0.1000
Lmirror=T

Nrad = 40, Cell_Var = 1.000
Nlong_in= 80

/

&CAVITY

LEfield=t

File_Efield(1) = 'gun4lcavity.txt',
Nue(1)=1.300,

MaxE(1)=60.00,

Phi(1)=-1.03396

C_pos(1)=0.0,

File_Efield(2) = 'CDS14_15mm.txt’,
Nue(2)=1.300,

MaxE(2)= 18.7327
Phi(2)=-6.25441
C_pos(2)=3.068146

/

&APERTURE

/

Machine parameters = from
old optimization for PITZ-2
setup (old ASTRA, old fields)

&SOLENOID

LBfield=.T,
File_Bfield(1)="gunsolenoidsPITZ.txt',
MaxB(1)= -0.225533

S _pos(1)=0.0,

S_xoff(1)=0.0,

S_yoff(1)=0.0,

/
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Fields from ASTRA fieldplot: gun cavity
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Fields from ASTRA fieldplot: gun solenoids
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Fields from ASTRA fieldplot: CDS booster
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Test ASTRA run (optimization is ongoing!)

Machine parameters - from old optimization for PITZ-2 setup (old ASTRA, old fields), i.e. were not optimized

9 \ \ 25
——Xrms, mm l 1
81 — Xemit, nmmrad, :F 7777777777 T 77777777777
,,,,,,,,,,,, ——27rms, mm 1 ot H S S S ¢
——Ek, MeV 1 l
! l : +15
———————————————————— L s S e R e~ —————._ e ..k >
| | | =
7777777777777777777 0 SN ﬁ
| | | 110
| | | 9
| —_— — |
3 pad X, 3 3
0 T T T T T T T O
0 1 2 3 6 7 8 9 10
z = 6740 m

pr aVie

1%

-10*

EmX(EMSY1)=0.933 mm mrad

z = B8.660m

EmX(min)=0.773 mm mrad

10t

10t
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Conclusions

Field distributions of the main components of PITZ-1.8 have been
refined (smoothness improved):

— Gun-4.1 cavity: gen. OK, some ??? (e.g. coupler position)

— Gun solenoids: smooth compensated distribution

— CDS booster: 14 cells, 15mm aperture, centered at 3.930m

Even not optimized ASTRA input desk-=> low emittance
Further optimization is ongoing

Files will be soon available (PITZ-site? Machine—>Setup??)
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