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STATUS OF THE SYNCIIROTRON LIGHT SOURCE ELETTKA 

The Sincrotrone Trieste Machine Group, presented by M. Puglisi 

Sincrotmne Trieste, Padriciano 99, 34012 Trieste, Italy 

Introduction 

The first .,re-constructic>n ph:tse of the BLETTRA pro.ject may 
he conaid?rrcl to haw trrmin;~trd \\ ith :he acquisition of the site. 
which officially became thz p:operty of “Sincrotronc Triestc” in 
hlav 1om (i‘ipre 1 ). 

Figl;re 1. General layout of the ELETTRA project 

Moreover, since the beginning 1989 it was clear that only 
bureaucratic difficulties could delay the acquisition of the land and 
so the second phase, the construction of the machine, really started 
in then Autumn of ‘X9 when the linac injector was ordered and a 
redesign of the building for the machine was carried out. 

Since that time the machine staff has been working towards the 
final definition, specification and ordering of the components of the 
machine, the status of which is described below. 

Accelerator Phvsics 

Further detailed studies of the effects of insertion devices on 
beam dynamics have been carried out [I ,2]. Closed orbit 
distortions have been included and different types of helical 
undulators have been investigated. Coupled bunch instability 
calculations have been carried out for the actual measured 
longitudinal and transverse modes of the prototype cavity as a 
function of the mechanical tuning of the device [3]. The stability of 
local orbit correction feedback systems coupled by imperfections 
has been studied 141. In preparation for machine operation the 
study of an expen system for automatic machine control has been 
started [j]. 

The linac is presently under construction and will be installed 
before June ‘92. It is composed of 2 parts. The first includes the 
gun, the SO0 MHz chopper and buncher. a 3 GHz prebuncher and 
a stationary wave buncher followed by two travelling wave 
sections of 3.2 m that allow the electrons to reach an energy of 100 
,MeV[6]. The second part is made of seven backward wave 
travelling sections, of 6 m each, fed with the LIPS technique, that 
increase the energy up to 1500 MeV. The RF power is generated 
by eight TH 2132 klystrons, 45 MW peak (2 window per 
klystron)[7]. 

From this machine one can obtain, with a repetition of 10 Hz, 
single pulses (= 15 ps duration, 0.16 nC charge) or trains of pulses 
(150 ns, 3 nC) at a low emittance with an energy spread of i- 
0.5%. 

The first section is also capable of producing pulses with 
energy between 30 and 75 MeV with up to 32 MHz repetition rate. 
in a macropulse of up to 10 psec, for possible use in FEL 
cxpcrimcnts. 

Transfer I.inr 

The 80 m long transfer line guides the electrons from the linac, 
positioned underground outside the the main building for the 
storage ring and experimental hall, to the injection point on the 
inside of the storage ring [X] (figure 2). Due to this geometric 
condition there are three horizontal and two vertical deflections to 
be foreseen in the transferline. 

‘I‘ht: call for tender for both ~nagncts xxi po\+\er !,upI>!ics tl:ii 
been completed and 1% offer-s are under examination. The deli\,er! 
:s foreseen fur’ the tznd of Septcnlt?c:~ l’,Ol. 
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Figure 2. Linuc and underpass injection line with part of the 
storage ring. 

Mnmle:s IQ] 

ThC desiqi d lhe tlipoltz, ~]uadrup~~l~S iinti stsxtupOlrs has txclt 

cornpletec! (ttgure 3). The call for tender for the dipole has t-iccll 
sent out at the end of April; the corresponding tender for the 
quadrupoles and sextupoles will fnllo\% by the middle of June. 

One mode! of each type of magnet has been coni;tructed ,md 
measured; a good agreement has been found with the results of 21) 
and 3D calculations [lo]. The same programs have been used to 
optimize the pole profiles of the quadrupoles and sextupoles. In 
particular, the n=6 and n=12 integrated harmonic components of 
the quadrupolet have been reduced well be.low the required limits. 

The dipole and tlt~adrupr~leibexti~pole measuring benches anti 
their data acquisition systems are operational and the final trimming 
of thr related software is in progress. 

The detailed design of the horizontal ard vertical iorrcctol 
rtlipets will be carried out in the second ha!f of this year. 
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Figure 3. Half achromat magnet structure with insertion 
device. 

Pulsed Eleme;its 

The design of the thin and thick septa haq been completed. The 
call for tender for msnut‘acturing the thick sttptum is currently under 
way and the t?stb on the magnet will start prob:~bly before autumn 
1901. The thin septuln will be a curved magnet placrtl into a 
v.~cuum tank. ‘1’11~ magnet will bc assembled 111 our laboratories, 
and the call for tender for the main components (i.e. stamped 
laminarions, ceramic insulating syrttrm, vacuum feedthrough) has 
starred. 

The main devices for the power supply system both for the 
thick and for tte thin septum have alread) been ordcrcd arid 
extensive tests 01: the electrical circuits wilt start in the next months. 

‘l‘he kicker marnets will be in air, with an internal ct’rmic 
vacuum rhamh~ 6xprliments on a plo:otypc of kicker are being 
completed, anti in June 1990 the call for tender for the final magnet 
u ill stall. The &livery for the four kickers is forcsccn for thr end 
of 1991. 

The power electrical circuit for the kicker magnets has been 
dt-Gg.ietl and thr relevant main c4unponcnt\ i?rC king ordc~rd 

A detailed structural analysis of the bending magnet vacuum 
chamber, and the requirement for certain parts of the chamber to he 
water-cajoled, has brought about some delay in the mechaniL~a1 
design. The delivery of the sem-achromat prototype is thus 
foreseen for October. 

The test of the furnace for the first laboratory bake-out at 400 
‘(’ under VK~III~:I was successfully performed with three oil-free 
pi:niping groups: every portion of ring vactlum chamber will br 
treated before assembly in situ. 

A pre-series of components designrd specifically for our 
m,~chine has been ordered, namely, gate valves and flui flanges 
with unconventional ,gaskets, all of them to match the uniform 
rhomboidal cros:-sectIOn all arouutl the ring. 

‘J-he photon absorber and the photon shutter designs have been 
completed and manufacturers contacted for prototype construction. 

Concerning the long transport line, a 30 I/s sputter ion pump 
every 10 meters, of chamber is sufficient to assure an average 
pressure of lo-6 ‘I‘orr. Two roughing groups provide the initial 
evacuations. 

Power Supnlies 

The powser supplies for the storage ring were ordered at the end 
of February 1990 and delivery is expected in November 1991, In 
addition a test power supply for magnet measurements has been 
ordcrcd and will arrive in Fcbru‘~l 199 1. 

Diarnoctics 

Beam diagnostics comprise 96 beam position monitors [ 121, 
one DC current transformer (DCCT) for measuring the beam 
intensity and lifetime, one synchrotron radiation monitor [13] for 
measuring the beam transverse profile, stripline electrodes for 
exciting and detecting the tunes, two horizontal and one vertical 
scraper, seven fluorescent screens including one at the septum exit, 
and two annular electrodes for duplicating the beam intensity 
informatiort. During the commissioning period, weak beams can be 
detected with long stripline electrodes placed in some of the empty 
long straight sections. Each of the 11 insertion devices can be 
equipped with a local position feedback for stabilizing the vertical 
position and angle of its emitted light from 0 to SO Hz. 

The most ambitious task may be to implement a closed orbit 
harmonic feedback [14] working up to 50 Hz for stabilizing the 
electron beam in the whole ring, particularly in the bending 
magnets whose beam lines cannot be equipped with a local 
feedback. 

Radio Frriiuensv 

We have chosen a system with four separate plants, both for 
the possibilities of using four independent feedback loops and 
utilizing an existing commercial SO0 MHz power amplifier. The 
amplifier chains are driven by a common generator rhrough suitable 
amplitude and phase modulators [ 151. 

Each final stage. 60 kW, is de-coupled from the corresponding 
cavity by a ferrite circulator. The cavities have been designed in a 
way to minimize the chances of multipacting and of superficial 
emission and are automatically tuned by a phase controlled 
feedback loop. The prototypes of the amplifier and of the cavity are 
now under test. A new technique for the HOM suppression is 
under test [ 161. 
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Insertion Devices 

The first phase of operation of EI,ETTRA will include 
approximately 5 insertion devices, which will be installed togethel 
with narrow gap vacuum chambers, after the initial storage ring 
commissioning. A decision on their parameters is expected soon, 
but is likely to include several pure permanent magnet undulators 
and one hybrid multipole wiggler; the possibility of installing a 
source of circularly polar&d radiation is also king studied [ 171. A 
prototype standard mechanical support structure is under 

construction; a vacuum vessel with either I5 mm or 20 mm internal 
aperture has been designed. incorporating NEG pumping, and a 
prototype wil: soon be constructed [ 1X]. A magnetic measurement 
laboratory has bern set up and is being used in tests of prototype 
undalatcir mag:“tic arrays [ 191. 

(‘011 tr’lll 

The ELBITRA control system will be implrmented over a three 
layer completely distributed architecture, making extensive use of 

standards for both hardware and software 120/. 
The control room system is now composed of an ITnix 

Morkstation network based on the ethernet local area network 
standard, the DARPA TCP/IP protocol family and some standard 
distributed tools such as X-windows, Network File System. A 
sophisticated tnan-[tInchine-interface system based on the PHYGS 
graphics standard integrated in the X-NGndow environment is untie1 

References 

[I] E. Karantzoulis, R. Nagaoka, “Effects of Insertion 
Devices on Beam Dynamics in the Presence of Closed Orbit 
Distortions”, this Conference. 

121 L. Tosi, R. Nagaoko: “Effects of Ilelical Il~~lu:atoTs GUI 

Beam Dynnmics”, this Conference. 
[.?I E. Karantzoulis, A. Wrulich, “Ylultibtnich Instabilii> 

Investigation for the EI.ETTRA Cavities”. this Conference. 
141 C.J. Bocchetta, A.. Wrulich, “The St‘ibility of Local Orbit 

Correction Feedback Systems Coupled by Imperfections”. this 
Confercncc. 

[S] hl. Plesko, A. Wruiicb. “To\rards :hc Autom.itrti 
Commissioning of an Accelerator”. this ~OIlfCTtXN. 

[hl C. Bourat, “Beam Dynamics in the 1pO hit,\’ I.inac f?:I 

A Remote Procedure Call tool is t,rei;entlv available for the 
construction of the applicarion programs distrih&i nmong cnntrnl 
roc,m computers and Inca1 process aisemhlica. 

A working prototype of the control and data acquisition system 
12 I], based on the VMEi bus standard, rhe MIL 1553 mu!tidrnp 
standard and .hi’ OS0 opcrati.lg system, is nils WaC!y for tbc tt’3t ot 
the incoming tqtiipmcnt. 

The biological shielding of the storage ring will be constituted 
of an external ring of concrete blocks of an average equivalent 
thickness of 0.75 m of heavy concrete ((1=3.X g/cmT) and an 
internal CiTculiIT wall of ordinary concrete 0.5 In thick. Shielding 
thickness has been evaluated using Ihe EGS hlontecarlo Code 1221. 
The ring roof is made out of two layers of ordinary concrete slabs 
1:1.25 m thick The call for tender for the concrete blocks is under 
Way. 

Radiation protection in the experimental areas are strongly 
deper,dent o:1 the beamline design: standardized Drocedures to 
c&u& the shielding are under d&elopment 1211. ’ 

The interlt&. system for the access to the ring and the linac \vill 
be based on three independent safety lines, according to the 
requirements of the Italian law. Its design is under way and the 
orders shall be sent before August 1990. - 

Radiation monitors (gamma and neutron) will he installed 
inside the ring, in the experimental hall and on the site. They 
normally operate the Health Physics control station but will be also 
connected to the main control system The first call for tender is 
under way, 

EI,&rTRA”, this Conference. 
[7] P. Girault, D. Tronc, “Power Tests Resulls of 4x/S 

bac‘kward ‘I‘W structure without and with Sled Rl; l’ulsc 
Compressor”, this Conference. 

1x1 D. Einfeld, F. Iazzourcnr, “The l~I,I~T’I‘RA l.inac-tn- 
Storage Ring Transfer Line’, this Conkrcnce. 

191 G. Petrucci, ‘“l‘tle Mll@nCtS Or the EL1<‘I”l’RA StOTiijiY 

Ring”, this Conference. 
]I()] S. De Panfllis, E:. (;nitiic,i, C-i, Stefanini, ‘The 

Calculation and rhe hleasurements of the ELF’I’I’RA h’ia@Ws”, this 
Conference. 

! 111 M. Hernardini, R. Kcrscvan, “\‘acullIIl Systct-il 0t 

L:I.flFI“l‘RA, the Synch:-otron I,ight Sl?urce in ‘fri?!tc”. this 
c.:ont’rr~llit:. 

[ I?] J-c:. Duna~~d, 11. (‘arnirl. (;.I;. Ai~~llo. “tQ;Lnl I’o~iti~::n 
Rlonitor-inf S;:sWm for 1’1 FITRA”. this (‘onf~~ri~ni~i 

1 I3J G.R. Aiello, 1:. Clava~zocl, “‘l’hc Btxani I’rolile RI~,nito:i 
for Fl.E’I’I‘RA , this Confcrcncc. 

[ 141 I). Rtdfnnr. J-C?. I>cn;irti. A. (‘u:nic:. Ii. Kiclltvr. ii. 
Wrulich, “Position I:eedbach System\ t’i,r l~l.I~‘I’TKA”, thi, 
Conference 

[lj] A. hlassurl!tti, G. L)‘r\uri;i, A. F.lhl,ii, (‘. R~~szi, 11. 
Svandrlik. “RF Power System for the Triestc S!snchroti-on I.ight 
Soul-ce l3,13TRA”, this Conference. 

i 161 A. Ilassarotti, Ci. D’Aurin, h. Fabric, t?. Rossi, hl. 
Svandrlik, “500 MHz Cavities for the Triesle Syncbrotron Light 
Source EI,I?‘ITRA”, this Conference. 

[17] B. Diviacco, R.P. Walker, “StatJs of the >lag:iielii: 
Design of the I’LBTTRA Insertion Dcviccs”, this Cor:fcrcncr. 

1 IX] C. Poloni, R.P. Walker, “hlechanical I)c?ign of the 
ELETTRA Insertion Devices and Vacuum Chamht!r”, this 
Conference. 

1191 D. Zangrando, R.P. Walker, “hlagnctic Measurement 
Systtms for the El.T;.TTR.\ InseUion I>evices”, this Conference. 

[20] hl. Mignacco, “The EI.I?TTRA Control Systcni”. 
Sulcrotront Trieste, ST/rVl-X9/1 X, October 1989. 

121 I M. Comin. P. Michelini, “The ES.R’I*I‘RA Control and 
Da!;\ A&isition System’ , this Confcrcnce. 

[ 221 G. Tromba, A. Rindi, h3. Fahretro, “The Shlclding (Tt 
13ectron Accelerators. a h?ontrcarlo Evaluation of Sonrl,c ‘I’cnns”, 
ttiih Conference. 

[23j M. Fabretto, A. Rindi. Ci. ‘I’romba, “Ileal;h Physics 
Approach to Synchrotron Radiation”. this Conferer.cr~. 


