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Plasma Chamber
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TE111 resonance condition at 2.7GHz
Diameter of 80mm and a length of 95.4mm
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Extraction Region:
Minimize
Magnetic Field

Plasma electrode In
ferromagnetic material

RNODNRNN 2357005300500




Very constant

. - _ nstant
Field map of the magnetic induction [T] o 2™ v E o8

ch?ber
0,120 .

0,100

[T]

= 0,080

ductio

c 0,060

netic

& 0,040

0,020

0,000

0.05 0.1 0,15 0,2 0,25 0.3

Axial Position [m]

Both calculations are
represented at a different
magnetomotive force but at
ECR field at 150 mm.
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SPALLATION NEUTRON SOURCE

Electrostatic?

Outlet s El’.'nclu" Lo, Ground Chopper Target _SNS: tWO eIeCtrOStatIC el nzel
lenses

Mild

Faded solid shapes depict the early 35-mA Startup
LEBT.
Open contours depict the 65-mA Production LEBT

-No space charge compensation
-pre-chopping and angular
steering

EVOLUTION OF THE LEBT LAYOUT FOR SN&*

I. Reljonen, K. Thomae, and K. Keller
Ernest Orlando Lawrence Berkeley National Laboratory, Berkeley, CA
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SPALLATION NEUTRON SOURCE

OR Magnetic?

- Switching between the two ion
sources within less than an hour.
(99.5% avallability).
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THE NEW LEBT FOR THE SPALLATION NEUTRON SOURCE POWER
UPGRADE PROJECT *

B. X. Han" and M. P. Stockli, SNS, ORNL, Oak Ridge, TN 37831, U.S.A.
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Solenoid Design
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Solenoid Design
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Solenoid Design
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Solenoid Design
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Cooling
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Maximum power of 9 kW
per solenoid

Schematic of the cooling water connections to the solenoids,
including the placement of temperature, pressure and flow
transducers.



Pressure drop (Bar)

Cooling

Operating curves for a four solenoid system, the solenoids
are connected in parallel and in each solenoid 1, 2 or 3 of the
individual coils are connected in series, the blue trace
corresponds to the temperature increase of the cooling water
(righthand scale) for the corresponding flow rate
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Cooling
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2 colls in series

Two examples of possible connection schemes, the individual coils in the
solenoid are labeled 1 though 16. Top panel shows all coils connected to the
manifold in parallel. Bottom panel shows sets of two coils connected in series,
and the sets connected in parallel to the manifold.
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2D configuration
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2D configuration
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4D configuration
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Pepperpot data set

nemixrms: 0.57691 m.mm.rad

-10 -5 c S

numpar: 10,000
CSQxi: 1.4366
CSI3x: 0.2940 m/rad
CSayi: 0.0726
CSI3yi: 0.1286 m/rad

¥ imvad)

nemiyrms: 0.61818 m.mm.rad

y [mm)

10

Desired Output

CSax = 1.008

CSGyo =0.978

CSBxo = 0.027m/rad
CSByo = 0.0305 m/rad




4D Search through
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Space Charge
Matching Algorithm

® Simple Search
Algorithm:4 nested
cycles

® Bi=[0:0B:0.4]

® Take 0B=0.1T for
Instance, 5 possiblilities
per solenoid. 5%=625
total runs.

® Take 0B=0.01T for 784hr8|
instance, 41 possibilities —
per solenoid. (1m0nth)

414=2 825.761 total runs.



Space Charge
Matching Algorithm

® Evolutive Algorithm

® Each universe will be
made by: [Bi-0B,Bi Bi+oB]

® A total of 34=81
possibilities per node
where dB will be adapting
to the new solution.

® Much quicker
convergence.
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Table 1: Measured parameters at the REQ input for different ion currents. Only a representative fraction of the simulations
is presenied here. ot that IimA) refers 1o the non-neuiralized cureent.
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Conclusions

® Obtained Results are similar

® It is more important to get a good match
with (3 than with o

® A good seed required, otherwise «weak
focusing» & «strong focusing» are
iIndistinguishable.
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