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In the start-up phase it was found that the HT break of the
waveguide had to be modified for 18 GHz. For the 14.5 GHz case
the waveguide flanges are flat at both sides of the HT break and at
this frequency the leakage of radiation is neglectable. At 18 GHz
the leakage was very high. One of the flat waveguide flanges was
replaced with a grooved one, reducing the leakage to a acceptable
level. But due to this modification now ~ 10% of the power 1s

The GTS-LHC 1on source delivers the heavy ion beam, in
preparation for the ion collision experiments at CERN. The
source was operating up to now with a microwave frequency of
14.5 GHz, in the afterglow mode, for the commissioning of the
injector chain of the LHC.

Tests have been made with injection of microwaves at 18 GHz,
and the first results and experience are presented in this paper.
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in the future.

Within the last years the ion injector chain for the Large Hadron
Collider (LHC) was successful commissioned with the so called
“early” beam. This beam is ready to be used for the first heavy ion
experiments at the LHC.

The goal of the frequency change was to ease the operation and have
some margin for the “nominal” beam.

The main difference from the source and linac point of view
between the “early” and the “nominal” beam is the number of shots
need to be stacked in the following machine (Low Energy Ion Ring -
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the linac.
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now. All the commissioning of the ion injector chain for the LHC was done in this
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O | pos idth - N For the injection of the beam into the next synchotron (LEIR) a flat top of
g N \ : S -n approximately 200 us i1s needed. The source pulses at 10 Hz with 50% duty factor for
= et EE T 4 O the microwave heating and 1s tuned 1n an afterglow-mode of operation.
8 a ' i : ) Beam intensity in an individual charge state is measured from the source using N
o 128 -t Faraday Cup 2. For operational optimization of the source for the linac, it 1s critical to "5 N o
< e Wit = optimize firstly in Faraday Cup 3, after the RFQ. It is often the case that the = -s RF power of 1994W, bias disk voltage of
35 2 | et = optimization of beam on Faraday Cup 2 can be far from the best optimization on = & —445V, extraction voltage of 18.52 kV,
~ = Faraday Cup 3 (even after thorough tuning of the intermediate elements). Finally the LS drain current of 1.7mA and solenoid '
D o TS NR vy ©  real figure of merit is the beam intensity from the full Linac, into the final stripped ~ = — settingsof 1270A/330A/1260A
— | | | = ion. $ = +« (Injection/central/extraction coil).
S Atthe end of the linac, after a stripper and a spectrometer, the current is measured with g g Compared to the 14.5 GHz case this is >

Channel 1- Ton current FC2 & abeam transformer. © = al."oungl 4-times the RF power, a h}gh@f ;

Channel 2: Ion current FC3 ® Due to a better understanding and a careful tuning the source performance could be = = bias dlsfk Voltqge and a hlgher field n the -

Channel 3: microwave pulse increased over the last years from around 100 epA of Pb~ to presently ~131 epA 2 eﬁtractlon coil. Otherwise only minor

Channel 4: bias disk timing measured after the RFQ. This results at the end of Linac3 in a maximum current of S &  changes.
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For the ECR 10n sources several scaling laws are known and well tested. One of them predicts that the extracted

current for a certain charge state is proportional to the square of the frequency (Ieco’). If one takes this into account

Lead afterglow 13GHz the change from 14.5 GHz to 18 GHz should give than an increase of around 50%.
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350 | | | | | | | N The magnetic structure of the GTS-LHC source was designed in a way that the source can run also with a microwave
-n frequency of 18 GHz. In the first half of 2008 a short period was dedicated to test the source with 18 GHz. The results
_— @ of this test are preliminary because they are the result of only one week of source operation.
< ’ P~ /O o0 With 18 GHz the source is a bit more difficult to tune to a stable mode of operation. Sometimes it jumps into a mode
= 250 (\ il — where the intensity varies very regularly between 0 and 100% with a period of several seconds. The reason for this
S : : *c'é mode is not understood and it is very difficult to come back to a stable mode.
? 200 — = The maximum Pb”" current measured after the RFQ up to now is 136 epA, only a small increase of the current
St | : .©  comparedtothe 14.5 GHz case.
5 150 Ph> % Pb- = = Quadrupole scan measurements of the emittance (the last quadrupole in the triplet before the RFQ was used for this)
= - (\ 254 - R showed no appreciable difference of the emittance between the 14.5 GHz and 18 GHz case. But a scraping of the
= 100 Pb”’ 2 = beam in the beam line cannot be excluded.
S ph- - . . . .
: 15 ph 2 O On the other hand not all source parameters could be optimised. One of the critical parameters 1s the position of the
50 " Pb ¥ oven, relative to the plasma. The frequency change moves the plasma, causing additional heating of the oven, which
T P i changes the lead vapour pressure.
0 7'6 N/ 7' 5 ' 20 ' 25 ' 90 For aperiod of 8 hours the source showed a similar beam stability as for the 14.5 GHz case.
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= The use of two frequencies has increased the beam intensity of ~
R other sources. < e ]

2 The 1njection system of the GTS-LHC source includes two = . The GTS-LHC source can operate at |
>,  waveguides, in addition to a fixed power at 18 GHz a variable é 1201 * N » 18 GHz. The expected improvements .
Q:) power at 14.5 GHz could be injected into the source. = I ) ] g could not be found yet, but not all

) Already a small fraction of microwave power at 14.5 GHz reduced E = = parameters could be checked in the

= the intensity of the Pb”" ion beam. No setting with improvements @ 110 Wy 7 = limited time. In parallel with the

3 could be found. = I | ] & setting up of the ion injector chain

Pt ; R . g next year further source studies are

== = 100+ 5 ( Dplanned to improve the present

situation.
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