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ACCEL

EIS: Reached current
stability values during FAT

+% peak to peak integrated over 10 sec within one hour

Particles Protons Deuterons | Specification
Beam current
2.5

5.0 mA

2.0 mA 2.5 5.0 2.5
0.04 mA 7.5 3.0 5.0 5.0
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EIS: Reached emittance
values during FAT =
ACCEL
grms_norm._loo% [TC mm mrad]
5.0 mA 0.2/0.17 0.34/0.36 0.13/0.12
2.0 mA 0.13/0.13 0.30/0.34 0.14/0.13
0.04 mA 0.18/0.19 0.05/0.05
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protons emittance preliminary results ===
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emittance analysis with the SCUBEEXx code by M. P. Stockli and R.F. Welton, Rev. Sci. Instr. 75 (2004) 1646

24/10/2007

D.Berkovits - DAPNIA @ SOREQ

Proprietary Soreq NRC 6



— SOREQ

deuterons emittance preliminary resultss—==
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H,* emittance preliminary results ~
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Gases purity used in the tests:
H, — 99.999%
D, — 99.7% isotopic abundance
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H," as a mimicking beam of deuterons =

go N

In order to:

Reduce radioactivity during commissioning and
every day tune

Have higher low-energy proton current for
experiments

However, there are some differences:
ECR Ionization efficiency
Molecule breakup in the residual gas
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Charge and energy transfer =
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Residual gas collision emittance growth

== _| : %I‘?fg’% | 1
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X [mm]

[peJw] x

H,"@ 4okev + H,® collision

charge or energy transfer
probability per 1 meter (%)

typical measured vacuum @ 0.45 sccm

' space charge | lens | M. (0rd) o e
. effect in drift effect: H° (or D°) S S S —————— -
I Measured vacuum (10° mbar)
\If ions beam and neutral atoms beam are not concentric it points that lens is steering
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lon neutralization in the LEBT =
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protons RFQ commissioning - TOF

Beam Energy Measurement using TOF

between 2 BPMs sum signals, 145 mm apart,

E =1.504 =+ 0.012 MeV

] 1 I
= a

MEBT-BPM-2
sum signal

o

\T = 3.63ns -0.76ns(AL_, )
= 2.8Tns => 1.504MeV

— SOREQ

= .-

C. Piel PAC 2007

Button pickup for
2 mA pulse and
15 mm bore
radius gives a
signal high above
noise.

Bunch width
measured at
=0.056 is larger
than the predicted
value due to the
induced charge

broadening.
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orotons RFQ commissioning — pulse modee=s

« 1.5MeVx2mAp\3
kW

« Maximum beam on

diagnostics — 200 W.
High power requires
pulsed beam

« Pulsing established
0y combining slow
rise time and low DF
on Source pulses
with shifted high DF
(99%) RFQ pulsing,
In order to test the
beam with RFQ rods
at CW power

C. Piel PAC 2007
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protons RFQ commissioning - wire

X and Y transverse beam profiles as measured by wire
scanners in D-Plate. There is no effect of the RFQ power
duty cycle on beam position or shape
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RFQ Steering vs RFQ PS forwared power

0.034
0.032
0.030
0.028
0.026
0.024
0.022
0.020
0.018
0.016
0.014
0.012
0.010
0.008
0.006
0.004
0.002
0.000

-
| / \

—

4

[ [ [ [ [ [ [
|beam profiles vs RFQ power (with MEBT-ST1=5A)

Vax

(1]

A LT T Tl
\\ G

( ACCEL

53.4kw
—54.9kW
56.3kW
57.7kW

i/
i/

~

59.3kwW
60.7kW

b\

62.2kW
—63.7kW

U/

~

66.7kW
69.7kW
— — 74.5kW

SOREQ

= .-

o
/1
X /TN

JV

[
| /
/

ﬁ\%\\?\

—

N

[
V7
/l

N NEERNNN

@

| Y

S

0\

|~

e

17
i

N

-45 -40 -35 -30 -25 -20 -15 -10 -5 0 5 10 15 20

wire_Y position [mm]

NGO

The x phase space
IS not steered as
much as the y
phase space.

The reason for the
steering is not yet
clear. It might be
due to mismatch
by the LEBT or
misalignment.
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proton 3 maA injection current and
energy downstream the RFQ
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Transmission literature comparison
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Protons Commissioning of RFQ - FFC ~ ——==

Fast Faraday Cup (FFC) raw data of measured longitudinal beam profiles. The overall
bandwidth is 6 GHz which allows measurement of bunch length ¢ > 26 psec

INPUT Raw Data Sampling rate: 20GS/s, Pfor = 58.3 kW (M3)
1,50E-02
. 100E-02 : . : 3 : . s
= s o . s .
£ .
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< ' o
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FFC measurement after averaging @ Pfor=58.3 kW
—— After FFT corrected [mV]
0,012
Measured longitudinal beam profile 0.010 1
after averaging of up to 100 bunches < 0008
- E
of one macro-pulse and a Fourier g 00
correction. S 0004 |
< 0,002 -
R P P AAV AR NP
. -0,002
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proton bunch width measured at FFCs

35
0T 265 cm
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> 25 b the RFQ
)
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Measurement of Longitudinal Emittance

Formalism excluding
space charge
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Approximated longitudinal emittance =
extracted from bunch width measurements

90 ‘
=—cz (RFQ) [pi deg keV]
\ -8 1s at FFC1 [deg]

75 —+—1s at FFC2 [deq]

i =eo—s fat RFQ [de(]

| =¥=s_E at RFQ [keV] —e
60
45
30 A~

| ‘\\.’// \ —d

> +

0 A A
955 60 65 70 75

power RFQ [kW]

Specified longitudinal rms emittance = 120 n deg keV, realistic value 74 n deg keV
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