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Abstract 
With the definitive shutdown of Elettra on July 2, 2025, 

a new chapter opens for scientific and technological re-
search in Trieste. After thirty-two years of activity with ex-
cellent results, Elettra, Italy’s 3rd generation light source is 
handing over the baton to Elettra 2.0, a fourth-generation 
light source based on an ultra-low emittance and high 
transverse coherence storage ring, designed to address the 
challenges of contemporary science. From advanced 
materials science to biology and medical applications, the 
new facility will provide researchers with access to vastly 
enhanced high-resolution three-dimensional imaging, ul-
tra-high-resolution spectroscopies (such as XAS, XPS, and 
RIXS) and time-resolved techniques on the picosecond 
scale. In the paper the project is presented including infor-
mation on the old machine removal, the present installation 
progress as well as the future plans on short pulses and en-
ergy sustainability. 

INTRODUCTION AND OVERVIEW 
Elettra 2.0 features several critical technological ad-

vancements that distinguish it from its predecessor:  
1. Storage Ring Upgrade: The core of the Elettra 2.0 pro-

ject is the replacement of the existing storage ring with a 
new low-emittance ring [1-7]. This will significantly re-
duce the present beam emittance by a factor of 50, resulting 
in a photon source with much higher brilliance and coher-
ence. The storage ring will also include initially one (with 
the  possibility of another one later), superconducting di-
pole [8] with 6 T peak field for hard X-ray imaging for the 
new SYRMEP-LS beamline (life and material science en-
abling in vitro imaging for high resolution morphological 
studies and clinical application to humans) giving 2x1013 
ph/s at 60 keV and extending the photon energy to 140 keV 
at lower flux, about 1011 ph/s.  

The design is compatible with providing in the future 
simultaneously short pulses as short as 0.5 ps (FWHM) us-
ing superconducting deflecting RF cavities for time-re-
solved experiments requiring high repetition rate and 
standard single bunch charge, while preserving the trans-
verse coherence  

2. Beamline Enhancements: Elettra 2.0 will introduce 10 
new beamlines to fully exploit the features of the upgraded 
storage ring and upgrade many of the existing ones while 
8 old ones are removed. The total number of the beamlines 
are increased to 32 ( from 28 of the old machine) whereas 
a clear shift towards tender and hard x-rays has been de-
cided.  New beamlines will include several ones specifi-
cally designed for enhanced capabilities in X-ray 

absorption spectroscopy, photoemission spectroscopy, 
high-resolution diffraction, coherent diffraction imaging 
and time-resolved experiments resulting in an enhanced 
ability to capture ultrafast processes opening thus new pos-
sibilities in studying dynamic systems such as chemical re-
actions and phase transitions in materials. 

The new capabilities of Elettra 2.0 will enable research 
in several scientific and industrial fields like nanotechnol-
ogy and materials science,  quantum materials and pharma-
ceuticals and health sciences. 

The Elettra 2.0 upgrade follows a well-defined project 
schedule, with several major milestones:  

Decommissioning of the old storage ring and installation 
of the New Storage Ring [9]: This phase began in July 2025 
and completed in January 2026 including the complete re-
moval of the old machine that has been stored in a dedi-
cated prefabricate building for radioprotection measure-
ments. The tunnel and service area are refurbished to be 
ready for the new machine installation. The decommission-
ing did not include the injectors ( 100 MeV linac and 2.5 
GeV booster and transfer lines ) that are refurbished and 
will be reused. The new storage ring installation started in 
April 2026, with completion expected by December 2026. 

Beam Commissioning and User-mode Operations: Com-
missioning with beam is scheduled to start in January 2027. 
In the first trimester  of 2027, the new ring and an initial 
set of 15 beamlines are programmed to be operational and 
available to researchers whereas all 32 beam lines will be 
gradually available until the end of the project in 2029. 

The project also includes many infrastructural works like 
renewing the air-condition and cooling systems as well as 
the electricity plant on site and other, mainly maintenance, 
works. 

MACHINE DESCRIPTION 
The enhanced symmetric six bend achromat (S6BA-E) 

lattice (Fig. 1) has been uniquely designed to meet all 
experiment / user requirements. The new ring has the same 
circumference as before, i.e. 259.2 m and consists of 24 
symmetric arcs rendering a 12-fold symmetry, producing 
12 long straights and 12 short straights sections. Each arc 
consists of 3-unit cells of the TME (theoretical minimum 
emittance) type i.e. : 
• 3 dipoles, of which one at 0.8 T with vertical field 

gradient and two with combined transverse (< 22 
T/m), and longitudinal gradient (1 and 1.46 T)  

• 7 quadrupoles (< 50 T/m) four of which are shifted 
at 5.16 mm to give the required reverse-bend angle 
of - 0.4 deg each  

• 10 combined sextupoles (< 4500 T/m2) (4 with 
correctors, 2 harmonic with correctors and 2 with 
skew quadrupole coils)  
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• 1 combined multipole (octupoles with corrector 
coils) 

• 1 combined multipole (octupole with quadrupole 
coils) 

• 1 pure corrector  
• 3 correctors coils for fast orbit correction, cut-off at 

6 kHz 

 
Figure 1: Elettra 2.0 S6BA-E lattice (phase 1). 

The two arcs are separated in the middle by a short 
straight section of 1.26 m free space. Of those twelve 
spaces 4 will be used for installing the 4 rf cavities, 3 will 
be used for instrumentation and 5 for installing 3 short 
fixed gap undulators and 2 1.8 T wigglers. The free useful 
space of the long straights sections is 4.85 m long and it is 
dedicated to insertion devices (IDs) and to the feedbacks. 

The total number of magnets is 552 with 192 correctors 
of which 168 are based on multipole coils embeded in the 
sextupoles and 24 independent correctors on each side of 
the long straights. For the fast correction (fast orbit 
feedback at 5.5 kHz) 72 additional coils (6 per achromat) 
will be used. For the orbit control there are 14 BPMs 
(Beam Position Monitors)/ achromat for a total of 168 with 
additional 4 BPMs for other uses. All electronics are 
delivered as well as the feed-throughs [10]. 

The magnets [11] are specially designed with no 
protruding coils in the dipoles and quadrupoles, are 
independently powered and mostly water cooled. All 
magnets are delivered, measured on site [12] and are 
installed on their girders (Fig. 2). There are 8 granite 
girders for the multipoles and 6 for the dipoles per 
achromat for a total of 168 girders. Also the machine 
basements are made of granites. 

The vacuum chamber is rhomboidal with 17x27 mm 
internal dimensions. It is mainly made out of copper with 
some parts in aluminum (long straights) and also stainless 
steel (chambers in the dipoles). Most parts of the chamber 
are covered with 250 nm NEG (Non-Evaporable Getter) on 
the average [13].  

 The power supplies [14] are reduced into 3 families for 
redudancy and simplicity. There are 74 unipolar 300 A for 
the dipoles, 504  bipolar 100 A for the multipoles and 676 
The same injector, consisting of a 100 MeV linac, a 2.5 
bipolar 25 A for the correctors. All types of power supplies 
are delivered and ready for installation.  

The same injector, consisting of a 100 MeV linac, a 2.5 
GeV booster and a booster to storage ring transfer line, will 
be used also in Elettra 2.0. An injector upgrade program is 
running [15]. Due to the large dimensions of the beam 
coming from the booster (140 nm rad at 2.4 GeV) no 
pulsed multipole can be employed and the injection 
scheme will be similar to the previous machine, i.e. off-
axis injection with a beam separation of 4 mm. The 
injection will be performed using the emittance swap 
techinque having an efficiency ≥97%. 

 
Figure 2: One quadrupole and 2 sextupoles on a girder. 

For the RF system [16-17], the four Elettra 500 MHz RF 
cavities will be re-used. Each cavity will be installed in a 
short straight section and each one will be powered by a 
130 kW solid state amplifier (SSA). All SSAs are already 
installed and already operated with the previous machine. 
It is planed to replace the cavities with HOM-less ones in 
the near future. 

SOME MACHINE  PHYSICS DETAILS 
The commissioning will start with phase 1 optics (Fig. 

1) with working point (32.30, 9.16 ), this optic has a rather 
large horizontral beta function in the long straights of 9.5 
m while in the phase 2 optics to be used later in operations 
this beta will be reduced to 6.3 m (33% reduction)  with a 
working point (33.30, 9.16). The natural normalized 
chromaticity (-71, -68) is corrected to +2 for both planes. 
The dynamic aperture (DA) including all (errors, 
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chambers, IDs) is about ±6 mm horizontally and ±2 mm 
vertically permitting off axis injection [18-19] and at the 
same time permitting the tilted bunches (in case of in-
stalling crab cavities) having a vertical projection of ±1.2 
mm.  

A passive superconductive third harmonic cavity  
(S-3HC) lengthens the bunch for stability and lifetime. The 
intra-beam scattering without the effect of the S-3HC at 
400 mA will increase the emittance from 212 to 275 pm-
rad (30% increase) while, including the effect of the S-
3HC, the emittance will increase to 235 pm-rad (11% 
increase).  

The impedance budget is comparable to that of the 
previous machine, being about 0.85 Ohm longitudinal 
(about 0.24 Ohm effective) and 564 kOhm/m transverse 
giving a tune shift of about -0.8 kHz/mA (Elettra had -0.6 
kHz/mA).  

The single bunch microwave threshold is about 2.5 mA 
when CSR (Coherent Synchrotron Raidation) is included 
and the TMC (Transverse Mode Coupling threshold) 
results at about 4 mA. Detailed studies have been 
performed and still are ongoing for exact impedance 
estimations and instabilitiy thresholds using different 
simulation programs [20-22]. 

The total longitudinal loss factor when the effect of the 
third harmonic cavity is included, is 13.5 V/pC giving a 
parasitic power loss of 4.7 kW at 400 mA. 

The average Touschek lifetime, including errors and all, 
is about 4 h with 1 mA/bunch, 2 MV total rf voltage and 
5% coupling, while including the effect of S-3HC it 
becomes 12 h for a factor of three bunch lenghtening 
resulting from an exact study of the transient beam loading 
effects [23], using a code developed and calibrated on the 
previous machine. 

FURTHER DETAILS 
The 3-D detailed design including all insertion devices 

and front ends is completed and frozen. In Fig. 3 the view 
of an achromat is shown together with the girder 
configuration [24]. 

 
Figure 3: 3D view of an achromat with IDs (long and short) 
a rf cavity and a front end. 

Elettra 2.0 will serve up to 32 beamlines. Amongst the 
new beamlines, except the SYRMEP-LS there is a coherent 
diffraction imaging (CDI) and three new micro-spot beam 
lines that the previous machine could not support.  

To meet the requested performance, in-vacuum 
undulators (IVU) of 5 mm aperture will be installed and  
provide the 7th, 9th, 11th and 13th harmonics with the 
required flux of 1014 ph/s/0.1%bw on the sample and 

energy range, while the brilliance is > 1021 
ph/s/mm2/mrad2/0.1% BW (Fig. 4) at 10 keV. 

Some already existing IDs including the super 
conducting 3.5 T wiggler will be reused.  Also short IDs 
i.e. 2 mini wigglers and 3 undulators being already in 
production will be  installed in the short straight sections 
[25-26].  

 
Figure 4: Old and new IDs brilliance. 

Regarding the short pulse option, the use of crab cavities 
will allow both long pulses at 400 mA for the majority of 
the beamlines plus a short photon pulse from a tilted 2 mA 
bunch for the beamline(s) that request time resolved 
capability [27-28]. Depending upon the position of the 
beam line along the ring circumference the effective tilted 
buch can give photon pulses between 0.5 to 10 ps FWHM. 

The project organization is well structured and is divided 
mainly into 5 areas dedicated to machine, beam lines, in-
frastructures, executive management and removal and in-
stallations, the latter being an area of particular importance 
due to the fact that the new machine and most beamlines 
will replace the old ones. Already two temporary buildings 
are constructed: one that already stores the old machine 
components and the other one providing space for the as-
sembly of the new machine and beamlines. A very detailed 
scheduling of all activities has been developed including 
detailed activities for the removal and installation works. 

Elettra 2.0 will consume about 20 % less energy than the 
previous machine. Future measures to reduce the CO2 foot-
print include getting energy from renewable sources (al-
ready a financed project runs for implementing a photovol-
taic plant) and also reducing consumption by using perma-
nent magnets (a task that initially is impossible due to the 
requirement for two operating energies for some years). 

REFERENCES 
[1] E. Karantzoulis, “Elettra 2.0 - The diffraction limited suc-

cessor of Elettra”, Nuclear Inst. and Methods in Physics Re-
search, A 880 (2018) 158–165.  
doi:10.1016/j.nima.2017.09.057 

[2] E. Karantzoulis and W. Barletta “Aspects of Elettra 2.0 de-
sign”, Nucl. Instrum. Methods Phys. Res., Sect. A, vol. 927, 
2019, pp. 70–80.  
doi:10.1016/j.nima.2019.01.044 

Prep
rin

t

http://doi.org/10.1016/j.nima.2017.09.057
http://doi.org/10.1016/j.nima.2019.01.044


[3] E. Karantzoulis et al., “Elettra 2.0 Technical Design Re-
port”, ST/M-21/01, Elettra – Sincrotrone Trieste, internal 
document, 2021. 

[4] E. Karantzoulis, A. Fabris and S. Krecic, “The Elettra 2.0 
project”, in Proc. IPAC'22, Bangkok, Thailand, June 2022, 
pp. 1459-1461.   
doi:10.18429/JACoW-IPAC2022-TUPOMS023 

[5] E. Karantzoulis, “Elettra 2.0 – Italy’s light source for sci-
ence and outreach”, in Proc. IPAC'23, Venice, Italy, May 
2023, pp. 7-12. doi:10.18429/JACoW-IPAC2023-MOXD2 

[6] E. Karantzoulis, S. Di Mitri et al., “Design strategies and 
technology of Elettra 2.0 for a versatile offer to the user 
community”, Nuclear Inst. And Methods in Physics Re-
search A, vol. 1060 (2024), pp 1-35.   
doi:10.1016/j.nima.2023.169007 

[7] E. Karantzoulis, A. Fabris, S. Dastan, S. Di Mitri, S. Krecic, 
K. Manukyan, R. Visintini “The Elettra 2.0 project status”, 
in Proc. IPAC'25, Taipei, Taiwan, June 2025, pp. 768-771. 
doi:10.18429/JACoW-IPAC2025-MOPS069 

[8] M. Modica, S. Cleva, S. Dasta, A. Fabris, E. Karantzoulis, 
S. Di Mitri, K. Manukyan, N. Shafqat, “Super-bends for dif-
fraction limited light sources”, presented at the 17th Int. Par-
ticle Accelerator Conf. (IPAC’26), Deauville, France, May 
2026, paper MOP7079, this conference. 

[9] R. Visintini, A. Buonanno, B. Mazzucco, A. Savron, G. 
Simonetti, “Elettra 2.0- status of the removal & installation 
activities”, presented at the 17th Int. Particle Accelerator 
Conf. (IPAC’26), Deauville, France, May 2026, paper 
MOP7144, this conference. 

[10] S. Cleva et al., “Electromagnetic test-bench evaluation of 
pick up prototypes for the Elettra 2.0 button-type beam po-
sition monitors”, presented at the 17th Int. Particle Acceler-
ator Conf. (IPAC’26), Deauville, France, May 2026, paper 
WEP6062, this conference. 

[11] D. Castronovo, D. Caiazza, A. Gubertini, “Elettra 2.0 mag-
nets and magnetic measurements results”, presented at the 
17th Int. Particle Accelerator Conf. (IPAC’26), Deauville, 
France, May 2026, paper MOP7061, this conference 

[12] D. Caiazza, D. Castronovo, A. Gubertini, “Development 
and commissioning of the magnetic measurement system 
for Elettra 2.0”, presented at the 17th Int. Particle Accelera-
tor Conf. (IPAC’26), Deauville, France, May 2026, paper 
MOP7062, this conference 

[13] L. Novinec et al., “Elettra 2.0: The vacuum system design 
for a new generation storage ring”, in Proc. IPAC'23, Ven-
ice, Italy, May 2023, pp. 4271-4274.  
doi:10.18429/JACoW-IPAC2023-THPA136 

[14] M. Cautero et al., “Elettra 2.0: Magnet power converters 
strategy”, in Proc. IPAC'23, Venice, Italy, May 2023, pp. 
3743-3745.  
doi:10.18429/JACoW-IPAC2023-WEPM076 

[15] S. Krecic et al., “Preparations of the Elettra booster for Elet-
tra 2.0”, in Proc IPAC’24, Nashville, Tennessee, May 2024, 
pp. 2988-2990.   
doi:10.18429/JACoW-IPAC2024-THPC12 

[16] C. Pasotti et al., “RF System Design for Elettra 2.0”, in 
Proc. IPAC'22, Bangkok, Thailand, June 2022, pp. 1570-
1572. doi:10.18429/JACoW-IPAC2022-TUPOMS061 

[17] N. Shafqat, C. Passoti “Elettra cavity HOM and dedicated 
dampers design”, presented at the 17th Int. Particle Acceler-
ator Conf. (IPAC’26), Deauville, France, May 2026, paper 
MOP7007, this conference 

[18] K. Manukyan, S. Dastan, E. Karantzoulis, S. Krecic “Injec-
tion studies for Elettra 2.0”, presented at the 17th Int. Parti-
cle Accelerator Conf. (IPAC’26), Deauville, France, May 
2026, paper THP2148, this conference  

[19] S. Krecic, K. Manukyan, A. Baratto Roldan, G. Scrimali 
“Evaluation and mitigation of damage risks from kicker 
malfunctions in Elettra 2.0”, presented at the 17th Int. Par-
ticle Accelerator Conf. (IPAC’26), Deauville, France, May 
2026, paper WEP5025, this conference  

[20] S. Dastan, E. Karantzoulis, K. Manukyan, S. Cleva , S. 
Krecic.“Updating the impedance budget for Elettra 2.0”, 
presented at the 17th Int. Particle Accelerator Conf. 
(IPAC’26), Deauville, France, May 2026, paper WEP5095, 
this conference 

[21] S. Dastan, E. Karantzoulis, K. Manukyan, M. Lonza, S. Di 
Mitri, S. Krecic.“Multi-bunch longitudinal beam dynamics 
in the Elettra 2.0 storage ring with a double RF system”, 
presented at the 17th Int. Particle Accelerator Conf. 
(IPAC’26), Deauville, France, May 2026, paper WEP5096, 
this conference 

 [22] S. Dastan, D. Zhou, T. Ishibashi, E. Karantzoulis, S. Di Mitri 
and R. Lindberg, “Coherent synchrotron radiation instabil-
ity in low-emittance electron storage rings”, Phys. Rev. Ac-
celerators and Beams 27, 104401 (2024). 
doi:10.10.1103/PhysRevAccelBeams.27.104401 

 [23] M. Lonza et al., “Transient beam loading studies in view of 
the Elettra 2.0 upgrade project”, in Proc. IPAC'23, Venice, 
Italy, May 2023, pp. 2658-2660.   
doi:10.18429/JACoW-IPAC2023-WEPA009 

 [24] I. Cudin, G. Simonetti and D. Rainone, “Elettra 2.0 girder 
support design”, in Proc. IPAC'23, Venice, Italy, May 2023, 
pp. 1113-1116.   
doi:10.18429/JACoW-IPAC2023-MOPM052 

 [25] B. Diviacco, “Insertion device developments for Elettra 
2.0”, in Proc IPAC’23, Venice, Italy, May 2023, pp. 1204-
1206. doi:10.18429/JACoW-IPAC2023-MOPM097 

 [26] I. Morozov, B. Diviacco, S. Dastan, E. Karantzoulis, S. 
Krecic, K. Manukyan, “Tracking-based linear symplectic 
parametrization of insertion devices”, presented at the 17th 
Int. Particle Accelerator Conf. (IPAC’26), Deauville, 
France, May 2026, paper WEP5026, this conference 

 [27] S. Di Mitri et al., “Operational aspects of crab cavities at the 
Elettra 2.0 storage ring light source”, presented at the 17th 
Int. Particle Accelerator Conf. (IPAC’26), Deauville, 
France, May 2026, paper THP2040, this conference. 

 [28] N. Shafqat et al., “Higher order mode analysis of 3-cavity 
crab module for the production of picosecond X-ray pulses 
at Elettra 2.0”, presented at the 17th Int. Particle Accelerator 
Conf. (IPAC’26), Deauville, France, May 2026, paper 
THP2044, this conference. 

 
 

Prep
rin

t

http://doi.org/10.18429/JACoW-IPAC2022-TUPOMS023
http://doi.org/10.18429/JACoW-IPAC2023-MOXD2
http://doi.org/10.1016/j.nima.2023.169007
http://doi.org/10.18429/JACoW-IPAC2025-MOPS069
http://doi.org/10.18429/JACoW-IPAC2023-THPA136
http://doi.org/10.18429/JACoW-IPAC2023-WEPM076
http://doi.org/10.18429/JACoW-IPAC2024-THPC12
http://doi.org/10.18429/JACoW-IPAC2022-TUPOMS061
http://doi.org/10.10.1103/PhysRevAccelBeams.27.104401
http://doi.org/10.18429/JACoW-IPAC2023-WEPA009
http://doi.org/10.18429/JACoW-IPAC2023-MOPM052
http://doi.org/10.18429/JACoW-IPAC2023-MOPM097

	introduction and overview
	machine description
	some machine  Physics details
	further details
	REFERENCES


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType true

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 1.30

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 40

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 40

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 1.30

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 40

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 40

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENG ()

    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToRGB

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PreserveEditing false

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.000 792.000]

>> setpagedevice



