Six cavity test 4.
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September 23, 2009



Simulations on:

Layout with 1.5” bellows added between cavities
The same without acceleration

The same with acceleration of zero current beam
RFQ + diagnostic line

RFQ + triplet + diagnostic line



Mechanical layout as for 6/16/2009
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lter.4: 1.5” spaces have been added between cavities for bellows




<

cm]

R

R

] File Edit View State Window Help
0.150 e 0.150 SHEL 0.050 S
0.038
0075 0.075 0.025
0.012
0.000 X.cm 0.000 Y.cm 0.000
0012
0,075 0075 20.025 )
0.028 .., e —
0150 0.150 0,050
3,000 0.000 3.000 3,000 0.000 3.000 50000 45000 0000 45000

50.000

Jurr 18,2008,07:09:04
QT 2009,07:21:18

A= 1
W= 2854 MeViu
Npart= 195415
Cumrent= 9771 mA
SPACE CHARGE
Ny=65 Nz=12% zlhSC= 148
hafsx= 020 hyfsy= 025 hzfsz= 0.05
YWARNING

XY [
2700

Y

pd

1.620

0.540 E

48.000

16.000

Zbeg=

0.00 cm

exit

go - go to end next - go to next

2= 575.90 om

nn-number of step to go

enter

TRACK_Six_Cavities_3 _Iteration. Without bellows.

Finished



M TRACKv39 - [graphic3] B
| File Edit View State Window Help - a8 x
FNAL Six Cavity Test . Sep 22,2009,09:51:12 7
0.150 X.rad 0.150 E 0.050 W Freae 3055000 TiRon “0:06:58
0.028 W= 2555  MeViu
0.075 0.075 0.025 Q= 1 E
A= 1 AMU
Noart= 195412
0.000 X.cm  0.000 Y .cm Current= 9.771 mé
SPACE CHARGE
Nx=5: Ny=64 Nz=12:
0.075 0.075 -0.025
] xhSC= 1000.0 zIhSC= 140
Lo — hx/sc= 0.21 hyisy= 0.25 hz/sz= 0.06
0.150 0.150 -0.050 WARNING
-3.000 0.000 3.000 -3.000 0.000 3.000 -50.000 -45.000 0.000 45,000
HHEL L L
2,700
x v
620 /
AN /
0.540 Z }Nb}s;ﬁér/\—)\ %\
Phaze [deg]
£0.000 - -
48,000
16.000
Zbsg=  0.00cm z= 52414 om HEiE SEEREn
g .- . . . .
. | 1.5" bellows between cavities have been added. Longitudinal motion is worse |
Finish .
and not corrected yet. But still no losses on the walls (!). i




Il TRACKv39 - [graphic3]
) File Edit View State Window Help

FNAL Six Cavity Tes£

0150

0.0TE

0.00D

0075

0.150

-2.000

XY [om] IIIII.III..

0.000

0.150 I 0.050
0.028
0.075 0.025
0012
0.000 m— v.om 0000
0012
0075 0025
0.028
0.150 0,050
-2.000 0.000 3.000 -50.000

ST

EEE
W e o

T

Sep 22,2009, 14:03:3

e LI T v R I Ll

325.000 MHz
2489 Meviu
1 =
1 AMU

Nopart= 195411

9.771 me,
SPACE CHARGE
Ny= 64 Nz=12¢

¥¥hSC= 1000.0 zIhSC= 140
hxisx= 0.22 hylsy= 0.67 hzfsz= 0.03

WARNING

2700

has

f

/

1.6

/N

Phass [deg)

20.000

No acceleration, no re-tuning.

48.000

Output beam can be made better

16.000

Zheg=

<

0.00 cm

exit

go - go to end

next - go to next

2= 59428

nn-number of step to go

Finished




Il TRACKv39 - [graphic3]
—] File Edit View State Window Help

FNAL Six Cavity Tes£ _

<

0.150

0.075

0,000

0075

0.150

-2.000

XY [cm] IIIII.III..

0.075

0.000

0.075

0150

-3.000

0.050

0.038

0.025

0.012

0,000

0.0z

-0.025

-0.038

-0.050

-50.000

xyIhSC= 1000.0 z

T

B

L

EEEE

Sep 22,2009, 10:56: 447
Freo= 325000 MHz  ~ 1:07:01

W= 28555 Meliu

= 1 e
A= 1 AMU
Mpoart= 195419
Current= 0.000 s

SPACE CHARGE
MNx= 64 MNy=64 Nz=128
hSC= 14.0
hx/sx= MNaM hylsy= MNaMN hzisz= MaM

2,700

0.540 E

Fhasze [deg]

80.000

48000

15,000

Finished




RACKv39 - [graphic3] l

1 Eile Edit View State Window Help 8 x
~
*.rad " rad kel
0.150 . 0.150 - 0.050 N e <355
| | — " pman 43553
o — 0028 I W= Meviu
0.075 = s
A= 1 AMU
Mpart= 195075
0.000 - 975
—— Current= 9754 ma,
SPACE CHARGE
MNx= 54 Ny=54 Nz=128
0,078
xylhSC= zlhSC= 140
hx/sx= 0.09 hyisy= 0.08 hz/sz= 0.06
0150 WARNING
-3.000 0.000
XY [em]
2700
B20
0.540
48,000
16,000
Zbeg=  0.00cm z= 19833  cm Zend=  200.00 om &
< >
Finished |

RFQ + diagnostic line. Beam losses are 0.2 % only
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RFQ

+ one triplet + diagnostic line.




« Current design can work with different beam current
and acceleration. May be just some minor re-tuning
would be required.

« It seems that the slightly bigger distances between
the cavities can be tolerated.

Next to do after mechanical layout is done:

« Check and adjust transverse beam optic
« Maximize acceleration, optimize longitudinal motion

* Prepare tables for quad gradients and power table
for the accelerating cavities and the bunchers



