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Captions:

Upper left X-ray image of the Orion star forming region, observed for 850 ksec @hhndra/ACIS-I

(Chandra Orion Ultradeep Project).

Upper right 2-D MHD simulation of a Coronal Mass Ejection performed with the FLASHecatithe

OAPA SCAN. The two panels show the temperature (left) and density (rigintyast at a given time;
white lines trace the magnetic field.

Lower left X-ray beam line and vacuum pipe of the X-ray Astronomy Calibration agstifig (XACT)

facility.

Lower right Combined image of the supernova remnant W49B observed in X-ragh¢éK-Fe XXV

emission in blue), and in IR (H2.12m emission in red, [Fe 11] 1.64m in green). )

This document has been prepared by S. Sciortino, the OAPA Directortiwdthontributions of M.
Barbera, F. Bocchino, I. Chinnici, A. Collura, A. Maggio, G. Micela,(&lando and F. Reale. Special
thanks to A. Maggio and D. Randazzo for their painstaking work to peciber list of publications.

Palermo, October 9th 2007
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1 The National Scenario

Until 2000 the Italian astrophysics was organized in 12 independentrébsges (hereafter OOAA), 3
institutes of the National Research Council (CNR) and several uitiveesearch groups. The OOAA op-
erated under the supervision of a ministry advisory body, the Coundiststonomical Research. Starting
with 1996 a national consortium (CNAA) of the 12 Observatories wastitatexd with the specific aim of
funding and running the big national enterprises, mainly for the opticaliR®r@@my from ground. The
CNAA had a sizeable amount of fresh additional resources (aboutBd}ezar in today spending value)
of which the Italian astrophysics has benefited until 2001. The 3 CNR institvgee mainly focussed on
radio-astronomy, on high-energy space physics, on plasma spagiepad solar system studies; research
activities from space were and are entirely funded by contracts with thenlt@pace Agency (ASI). In
2000, after a long gestation period, the Italian Parliament approved a tdiveffoundation of the Italian
National Institute of AstroPhysics (INAF) by the merging in a single nationstitite of the 12 OOAA.
Factually INAF started to operate January 1-st of 2001. In the sprie@@3 the new ministry decided to
actuate a reform of national research institutes (Enti di Ricerca) araresult, the "2001 INAF” and the
3 CNR astrophysical research institutes have been merged in a new IldAWwdk directed by a special
administrator until the end of 2003. The motivation was to have a unique nhiistidute to drive the
entire Italian astrophysical research, and, in particular, the realizati@mwning of big national enter-
prises. The university professors (as well as any other scientisegtéel in the INAF activities) can ask
to be associated to INAF, gaining the right to participate to INAF internal ADsefsources, to vote for,
and to be elected in, the INAF scientific bodies by taking some obligations wipeceto INAF scientific
plan, etc..

Table 1: Breakdown of Italian Astrophysics human resout¢es

Position December 2003 December 2006
ex-OO0AA | ex-CNR | INAF INAF
Permanent Staff: Researcher 315 202 517 571 (527+44)
Permanent Staff: Othe& 420 129 549 | 508 (478+30)
Temporary Staff: Researcher 184 100 284 316
Temporary Staff: Other 33 20 53 30
Total Permanent Staff 735 331 1066 | 1079 (1005+74
Total Temporary Staff 217 120 347 346
Total Staff 952 451 1403 1425
| University Professors active in Astrophysits \ \ \ ~ 200 \
Notes:

(1) - Data taken from INAF official triennial plan documents

(2) - The number given in the 2006 column is the sum of the dirggermanent staff (first number in parenthesis),
and of those that will become permanent employed soon, ghiand recently approved Italian law (second number
in parentheses).

At the end of 2003 1403 people worked within INAF research structiiesand all following num-
bers do not include people working either at INAF central offices @MIR central offices), about 30%
of which had temporary positions. This number has increased to 1425 endhef 2006. The temporary
positions are 32%, most of which on short-term (typically 1 year long) ectdr In the most optimistic
description by considering as permanent those positions that will becamelmat are not yet), the tem-
porary positions are 25% of the total INAF employe®n the other hand a substantial part of research

Those 25% temporary staff typically have a low salary level and a quitecestsocial security coverage. The salary is
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activity within INAF is performed by those young people. A detailed positi@akdown and its temporal
evolution is summarized in table 1.

The distribution among the three career levels of researchers in the OBALIER institutes was
strongly pyramidal and is strongly pyramidal within INAF, while the univergitgfessor career distribu-
tion among the three levels has today a more or less cylindrical shape.

To complicate the matter, while all former OOAA employes (both researchersi@amresearchers)
had the same status of the university staff, and, in particular, the OOAfamesers were selected with
the same rule and can interchange with the university professors, witlowhedtion of INAF its staff
belong (indeed should belong ..) to the research branch of nationaldabtract (the same of the ex-CNR
staff). A procedure to "move” the entire ex-OOAA staff in the new legalustavas envisaged, but with
the prescription that OOAA researchers can choose between the otleandw status (this freedom of
choice was compulsory given the Italian law). As of today there is still uairgy on the rules of such
a procedure, the last stop has come from one of the ministry that hasweaot its needed approval to
the agreement reached between INAF and the Unions in the spring of 2Big7situation continues to
determine a great level of distress among INAF personnel.

Setting apart the compulsory expenditures for salaries and the incotibpreaaning costs, since 2002
the available INAF resources have decreased. In the last triennidhg@l#NAF special administrator states
that, to run at the best the Italian astrophysics, INAF needs about 1086oNder year from the University
& Research Minister (MUR), while the last (2006) resource transtenfMUR was of about 84 Meuro.
In the spring of 2007, as a result of the financial crisis and other cams@l decisions, the credibility
of the entire INAF board was strongly questioned by INAF personnelNBy Scientific Council — that
has resigned in the Ministry hands — and by all the Directors of INAF Reke&tructures. In May 2007
the new ministry has decided to nominate a special administrator to run INAF inofiawmew planned
reform of Research Institutions (Enti di Ricerca). This reform wasngjty requested from a large part of
the scientific community to overcome the drawbacks of the 2003 reform. A laelégalte the Ministry to
actuate the new reform has been approved on September 19-th 20@¥Italim Parliament.

In conclusion the Italian astrophysical research system has alreadyuyaler two reforms (in 2000
and in 2003), both of which were not brought to the end, and both oflwivigre planned as zero-cost
reforms, and now we are waiting for a third one, likely to occur in the nek 6nonths. The special
administrator has decided to ask an ad-hoc panel of 6 INAF seniorceéges (one of them is the OAPA
Director), elected by the Structure Directors and by the elected repagisen of INAF science commu-
nity, to prepare a document describing a possible INAF asset for the geeeome. Document drafts have
been publicly discussed in a couple of meetings in June and end of July&tdhe final emended ver-
sion was sent by the ad-hoc panel to the special administrator at the inggifir\ugust 2007 and to their
electors at the end of September 2007.

2 Structure Outline and Internal Organization

The Osservatorio Astronomico di Palermo, that had lost in 1923 its statisnd 'ti Ricerca”, was rein-
stalled among all the other Italian Observatories in 1988 after a decadsntitfresurrection of research
activities thanks to the, seemingly, endless energy and vision of Giusepfzga8a, the Director at that
time. Vaiana was one of the founders of X-ray astronomy and an interadyioacognized scientist in the
field of solar and stellar coronal studies.

Since its re-foundation the OAPA has a specific vocation in the field of XSpgce Astrophysics
that is the core of the ongoing research activities. In pursuing thisraséiae OAPA has realized the

typically intermediate between that of a graduate student and of a junearcher.



INAF — OAPA: Report 2004-2007 3

XACT facility for the development and calibration of X-ray optics, largeaafiters and detectors and
has reached an internationally recognized reputation in the field of Xelay and stellar astrophysics,
and more generally of multi-wavelength studies of stellar systems. During thédeade the scientific
and technological activities have been extended, thanks also to spewficifil resource of the Sicilian
Regional Government, to the development of optical/IR spectrograpbgfftelescopes. Moreover OAPA
has a strongly rooted interest in high performance numerical modellingA®AaR obtained special funds
— 1 Meuro in today spending value — from Italian University and Resddinrstry in 1999); it has been
strengthened thanks to Sicilian Regional Government funds that in 2@@4allawed to acquire a state-
of-the-art Linux cluster parallel system, and very recently it has allavedleep involvement of OAPA
in the PI2S2 Progetto per la Implementazione e lo Sviluppo di una e-Infrastruttura in Sib#isata
sul paradigma della GRIPproject of the Sicilian COMETACOnsorzio Multi Ente per la promozione
e l'adozione di Tecnologie di calcolo Avanzptmnsortiund. The P12S2 has been approved in 2006 by
MUR on the PON (National Plan for UE Objective 1 Regions) resourcdsian a 3 year budget of about
11.5 Meuro, 25% co-funded by consortium partners and 75% consistiingsh financial resources. The
INAF share of them is 1.5 Meuro, half to be invested in Palermo and half im@ata

The high level qualification is demonstrated by the fact that in the last 3+4 jlea OAPA scientists:

¢ have obtained, in reply to competitive selections for research activitiesdial resources from ASI
(4 programs for data analysis), from Sicilian Regional Government, ViR national programs
(PRIN, 3 have closed at end of 2006), from MUR Special prograntfgh Level Formation and
Research (1 has closed in September 2007), from MUR-PON (Natioogitd™ for UE Objective
1 regions; 2 programs closed during 2006), from UE (3 out of 4 @nogrstill active) and from
INAF national programs (5 programs still active). All together those firmesources are much
larger than the sum of financial resources transferred from INABYercOAPA running and basal
research costs;

e are responsible of INAF national programs and have had key roles préparation of INAF pro-
grammatic scientific documents such as that for the long-term program dhbtlan IHigh-Energy
Astrophysics;

e have an ample network of international collaborators all over the world,hawve been and are
part of national and international scientific committees for the allocation afrelrgy time of big
observational facilities (INAF TNG, ESO Telescopes, XMM-Newton, Ghah for the verifica-
tion, planning and selection of ESA space astrophysics programs assiwell the distribution of
resources from the ASI-INAF national contracts for data analysid#nde mission studies.

OAPA is still a numerically small INAF research structure, this allows a continaiay by day interac-
tion among the entire personnel and between the personnel and the Diféetinteraction is necessarily
less frequent with the people working in the separate, a couple of kilonsgiars laboratory building.

Given the OAPA size, no strong need has been felt to have formal meefirags”informal” (since
INAF regulation has no-provision for it) scientific board of the reseatalcture. From time to time ad-hoc
meetings are called by the Director to openly discuss key questions.

From a functional point of view, OAPA is organized in the (understafeeg below) administrative
office, the general service and building maintenance office, the congysteim office, the librarian system
(that includes both the historical and the current sections), the (daffed technical and machine shop
services to support the need of laboratory activities, and the directios.ldtter lacking any secretarial

2In the COMETA Consortium participate the three Sicilian Universities, the INRAtional Institute for Nuclear Physics)
with its national laboratory and section of Catania, the INAF with its 3 Sicilianaresestructures in Palermo and Catania, the
INGV (National Institute for Geophysics and Vulcanology) with its section ata@ia, and the SCIRE consortium.
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service includes only the Director. Some important services, such as theenaine of a OAPA general
bibliography, or the maintenance of OAPA Web pages are shared am8nme@ple from other OAPA
functional sections.

Each project/activity is under the responsibility of one of the scieRtiEisch scientist responsible for
a project deals in first person with all interaction and reporting to the fgnagency with some support
from the administrative office and advice, if needed, by the Diréctor

There are activities, such as the public outreach, or the museal oneshdldd be better structured
but not enough human resources are available to even attempting this.

The technical and machine shop services and the laboratories are lincatparate building hosting
also, for better efficiency (and lack of other space), the office oféakearchers doing mostly experimen-
tal/technological research activities.

Meteorological data have been collected at OAPA over more than 208. y&ata collection continues
today thanks to the OAPA modern meteorological station.

With respect to the administrative office it is worth mentioning that the lack of $@néNAF central-
ized services (careers, salaries, retirements, etc.) leaves this wodtlahd research structure adminis-
trative offices. Moreover the need to compute the salaries of ex-CNRipael (previously a duty of CNR
central offices) has been padded by assigning it to the administrativesofff some of the INAF research
structures. As a result INAF-OAPA administrative office calculates thasaf all the about 50 staff of
ex-CNR institutes working in Sicily; the additional workload is substantial andyces a serious impact
on the ordinate running of the OAPA activities. No compensation in terms dfi@ckal human resources
has been provided or either planned to ease the situation.

3 Research Programs

Below are synthesized the main research activities that have been gimstiee OAPA scientists in the

period covered by this report. A bibliographic list covering the period420@tober 2007 is enclosed at
the end of the report. In the following for all research lines are repdhedource of financial resources
and an estimate of involved human resource (in man/year). This latter figatedes all the permanent
and temporary employes as well as 50% of the graduate student man-j@dveze appropriate the above
figures include also man power from the support staff, especially téahsiand/or computer specialists.

3.1 Physics of Stellar and Planetary Systems

This is one of the main research activities of OAPA researchers and &yldrgsed on the acquisition,
analysis and interpretation of X-ray data (Chandra, XMM-Newton, Bujzand optical data (TNG, ESO
telescopes) and more recently of IR data from Spitzer observatory.athigty is based on a network
of international collaborations with researchers of the High-Energyofhirsics Division of the Center
for Astrophysics (Cambridge, MA, USA), the MIT X-ray Group, the MBakanck Institut éir Extrater-
restrische Physik, the X-Ray Astronomy Group of Leicester UnivensieyLAEFF of Madrid, the X-ray
group of Penn State University, the RSSD of ESA-ESTEC, the Paulr&cHastitute of Zirich, the Ob-
servatoire de Grenoble, the Hamburger Sternwarte, the Spitzer CeR&€aaltech, the stellar group at
the University of St Andrews, etc.

3In the last few years special attention has been devoted to increasétsteep the assumption of responsibility of younger
scientists.

“Given the workload of the administrative office the coverage of sordmiiistrative” duties by the responsible scientist is
the only possible feasible solution. In the case of reporting to non-ltaliadirig agency the language barrier is an additional
difficulty that requires the direct role of the researchers.
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OAPA researchers are part of, and in some case lead, the internaéamed of 5 out of 6 Key/Large
projects of X-ray astronomy that have been approved since 2003 iretdeofistar formation and early
evolution, namely:

¢ the "Chandra Orion Ultra-deep Project” (COUP), based on the longesintious observation (850
ksec) of a star formation region (Orion) ever done (PI: E. Feigelson)

e the "XMM-Newton Extended Survey of the Taurus Molecular Cloud” (XRES50 ksec) devoted
to the study of the characteristics of X-ray emission from PMS stars of theu$atar formation
region (PI: M. Gidel).

¢ the "Deep Rho Ophiuchi XMM-Newton Observation” (DROXO, 500 ksecjoint XMM-Newton
ESO-VLT program, for studying the characteristics of X-ray emissionldyr old star forming re-
gion thanks to a continuous long X-ray observation which allows time-resXvey spectroscopy
(PI: S. Sciortino).

¢ the joint Chandra/Spitzer Deep Survey of NGC 1893 (450 ksec ChaRtfa. Micela) aiming to
deduce the IMF of a young stellar cluster in the external region of the @alato verify the effect
of "environment” conditions on star formation and resulting IMF.

e the Orion-A XMM-Newton survey approved on Dec 2006 (350 ksec,IWolk) that aims to
identify and study a complete sample of young star in Orion A and to put caristoa the history
and mechanisms of star formation by a joint use of X-ray and IR/Spitzer data.

In the case of COUP many of the results have been published in 2005 ip&BH®APA researchers
are co-author of 10 and leading authors of 2) in a fully dedicated nunfb&pds, further papers have
been printed in 2006-2007 or are currently in press. In the case off XB8 results have been published
in June 2007 in 15 papers (OAPA scientists are co-authors of 10 anddeadthors of 2) enclosed in a
specific issue of A&A. A first paper from DROXO, with a novel result oe tbrigin of Fe K, 6.4 keV
fluorescent line of YSO, is in print on A&A, further results have beersented at international meetings,
and more papers are in preparation. In the case of the other projeats,tbétanalysis is ongoing or data
have still to be gathered.

Most of the recent scientific activity has focused on the properties r@y»emission of Young Stellar
Objects (YSOs), in particular we have focused on:

o the analysis of COUP data, OAPA was responsible of coordinating X-a&ghility and spectro-
scopic studies and has obtained several results, namely: the studyuoiy"Buns” has shown that
they spend 70% of their time in a characteristic low level of X-ray emission with"L10* erg/s
(0.3% of Lp,;) and a spectrum than can be described by two thermal components wjih+&D.85
keV and KT,;,, ~ 2.3 keV. Intense flares occur on top of this "basal” level at a rate op&raveek,
with peak Ly ~ 10*! erg/s and KTign ~ 7 keV. This emission is likely to be a relevant source of
ionization of circumstellar material, in particular of circumstellar disks; X-ragtional modulation
has been found in 23 ONC members (10% of the studied sample), witlinRhe 2-12 day range
and modulation amplitude ranging between 20% and 70%. In 16 cages Bqual to that derived
from optical observations, while in 7 cases it is half the optical value siggethe presence of
localized emitting structures on opposite hemispheres. The observed rattatiotulation requires
emitting structures non-homogeneously distributed in latitude and with vertitaitexmaller than
stellar radius. Since those YSOs have/L z,; ~ 1073, near the saturation limit, it is evident that
such a saturation cannot be explained as due to the complete filling of thestellme surface with
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X-ray emitting regions. The analysis of 32 intense flares has allowed ihegdiln@ir characteristics
and, in particular, to estimate the size of the flaring confined structure. howt 40 flares the de-
duced size is significantly larger than the stellar radius and, indeed, it isazabip to the star-disk
separation. This can be interpreted as an observational evidence péticagiructures (magnetic
funnels) connecting the star and its circumstellar disk (at corotation radsigpyedicted from long
time by magnetospheric accretion models of YSOs. Many others results éenebtained: on the
existence of an embedded population of YSOs in the OMC-1 region, on #raathristics of the
X-ray emission of the Orion brown dwarfs, and high mass stars, on tH@roation of the factor
2-3 lower X-ray emission of CTTS with respect to the WTTS pre-main-segpustars (a result al-
ready found by OAPA group using pre-COUP data), on the lack of reldtaween Ly and stellar
rotation rate as well as Rossby number.

The analysis of a sample of 86 X-ray ACIS spectra has allowed derivangttbmical abundances
of the Orion PMS stars. The observed abundance distributions are tiblapéth a single pattern
of abundances for all stars. Comparison of the deduced plasma aloesdaith those of the stellar
photospheres and those of the gaseous component of the nebula mdigated agreement. There
is evidence of a significant chemical fractionation effect only for irohicl appears to be depleted
by a factor 1.5-3 with respect to both the solar composition and the avetelge photospheric
values.

The flare-like variability of 165 low mass (0.1-0.3 M) ONC members has beeliestin order to
test and constrain the physical scenario in which (micro)flares explathealbbserved emission.
The high energy tail of the energy distribution of flares is well descrilyea power-law with index
2.2. At 1 Myr, low mass and solar mass stars of similar X-ray luminaosity hawe sienilar flare
frequencies. The observed light curves are compatible with being btirklgrby overlapping flares
with a single power law energy distribution. The intense flares are indiNyddetected, while the
weak ones merge and form a pseudo-quiescent level.

an XMM-Newton survey of a region of the 5 Myr old Upper Scorpius bgarssociation, discover-
ing 13 new low-mass members, with joint IR and optical photometry. The stutheofflares has
shown that already at 5 Myr coronal structures have sizes less orsatcarmparable to the stellar
radius, while in the case of 1 Myr COUP and DROXO YSOs we have foundritescases evidence
for very long loops with size comparable to the star-disk separation;

a study of the stellar population of the 1-3 Myr old NGC 2264 star forming regiad of the
properties of its X-ray emission thanks to a 100 ks Chandra observadns@urces have been
detected, 85% of which have optical and IR counterparts. In this wayawe imcreased the total
NGC 2264 population by 100 new members. The X-ray emission for CTTSsver land more
scattered than that of WTTSs, and CTTS X-ray emission is more variablbaaddr. However in
few CTTSs a quite soft component has been found that can be intefpetiRie to accretion shocks
of circumstellar matter infalling on pre-main-sequence stars.

a study to unveil the low-mass stellar population of Cygnus OB2 thanks topeCieendra observa-
tion. More than 1000 point-like sources have been detected, 775 of Waieha near-IR counterpart
and are likely newly identified low-mass members of Cygnus OB2. While the nbagesof Cyg-
OB2 is 2 Myr, little evidence has been found for conspicuous circumstelfis.dThe observed
X-ray variability can be explained as due to magnetic activity in low-mass stallaisto that found
in the Orion Nebula Cluster.

the study of the YSOs in the Taurus-Auriga region and of their X-ray emidsead on the XMM-
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Newton data gathered with the XEST large program. This survey has intbbgnee dex the limiting
sensitivity and has allowed to study the faint and absorbed part of the pépQlation in Taurus.
Detection rate has been 85% and 95% for CTTSs and WTTSs, respeeatieabout 50% among
the protostars and brown dwarfs. About 50% of the sources arebl@iaad in 26% of cases the
variability is due to a flare. The frequency of strong flares is about dtéwe YSO every 800 ksec.
The number distribution of the flare released energy can be described pailer law, the deduced
slope is compatible with that observed in main sequence stars and in the &sugddests that most
of the X-ray emission of Taurus members is of coronal origin, probabtjyerform of unresolved
flares. The analysis of flares shows that the size of flaring loops is sntadierthe stellar radius.
This survey has allowed selecting a sample of 57 new likely members of thesTassociation.

¢ the discovery, thanks to a Chandra observation, of an expandingesofuX-ray emission associated
with the proto-stellar jet HH 154. The observed morphology suggestséisemee of a pulsed jet that
propagates in a non-homogeneous medium. The study of this phenomenoausgalso thanks
to archive and new HST observations as well as by an extensivegpnagirnumerical modelling of
the observed emission.

o the study of the properties of the X-ray emission of the YSOs in the 1 Myr afge®es star forming
region. With respect to the controversial issue of X-ray emission fross@a’SOs, i.e. the earliest,
10" yr long phase of YSO evolution, none of the 6 known class 0 have beectdd as X-ray
sources. The deduced upper limits to their X-ray luminosity is+.4 1% erg/sec, still ten times
higher than the active Sun. The analysis of a flare in a class | YSO hasedlldaducing a size
of flaring loop of about 20 stellar radii suggesting that the flare ocdurre flux tube connecting
stellar surface and circumstellar disk (at co-rotation radius).

¢ the determination of the stellar population of the young (5 Myr old) open cldEBE 2362 thanks
to a deep Chandra observation as well as to deep UBVI anghdtometry. The fraction of stars
still accreting is in the 5-9% range and the deduced IMF seems to be less Bigp mass than that
found in other open clusters.

¢ the determination and the study of the characteristics of the stellar populattbe gbung open
cluster NGC 6530 thanks to a multi-wavelength campaign including photometrigpaetiroscopic
optical observations as well as a deep Chandra observation. ThefIMG® 6530 has been deter-
mined as well as the distributions of rotational velocities of WTTS and CTTS mesmbe

A substantial part of these researches are based on optical/IR phatoametrspectroscopic obser-
vations of star forming regions and open clusters. These observatiowsdgriving both stellar (mass,
age, rotation, spectral type) and circumstellar disk properties. Thegeapns are conducted in collabo-
ration with researches of ESO, IAC, CfA, University of Maryland, Téhter and of the Observatories
of Arcetri, Bologna, Padua and Trieste. Among the most interesting resaltmention: the discovery,
obtained in collaboration with researchers of the Osservatorio di Arbaised on the so-called Lithium
Boundary Test, that the very-low mass stellar population of the Orion Nebluister presents an age
spread that can hardly be reconciled with a model of fast, almost "instmuah star formation process;
the evidence that the UV emission from the OB stars affects the evolution ehlass circumstellar disks
in the NGC 6611 young open cluster due to photo-evaporation processes

Part of the research activity has been focused also on: (i) the stigdgllafr populations, in particular
the analysis of the young stars in the solar neighborhood selected in ffukalimited survey and in
kinematically selected moving groups; (ii) the study of the X-ray emission oféhglow mass stars and
of brown-dwarfs with the aim to investigate if a dynamo operated in this objextd@understand its
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nature. Dynamos in very-low mass stars & BDs are expected to be diffiecem the solar-like dynamo
(due to the different interior structure). Furthermore, even in the poesef a magnetic field, magnetic
activity may be prevented due to the low ionization level of the atmosphere®®é thbjects. As part
of this research project, we studied a giant flare on the ultracool (Sprdwarf LP412-31, detected
simultaneously in X-ray + optical light with XMM/Newton’s EPIC+OM. The flazan be explained with
an impulsive release of energy followed by a phase of radiative coatiogcurred on a small fraction
of the star’s surface and in a loop whose length is comparable or largethhastar’s radius; (iii) the
study of stellar coronal properties, and specifically, their density, cleralmndances, and differential
emission measure. Those studies are largely based on high resolutitna spdected with the Chandra
and XMM-Newton grating spectrographs. In the case of pre-mainesegustars the high resolution X-ray
spectra can provide also important clues on the presence of an emissiparsent associated to accretion
shocks and, indeed, in the case of MP Muscae, a CTTS with an estimated &5eMyr, thanks to an
XMM-Newton RGS spectrum, evidence of a "standard” coronal compbinas been found as well as of
a cold ¢~ 2 MK) emitting plasma component with density N 5 10! cm~3 associated to an accretion
shock that occurs on 0.3% of the stellar surface.

More recently thanks to a synergy between the OAPA scientist expertidegftle. Cecchi-Pestellini
of INAF-OA di Cagliari, and those of T. Penz (one of the Marie Curie feltef the ISHERPA program) it
has been started a research line on the effect of stellar UV/X radiatiotanatpry atmospheres, both at
currenttime, as in the case of hot Jupiter, as well as in the past when thermgggy radiation from the Sun
was several dex higher than today. This activity is connected to thegimogf experimental astrobiology
(see section 3.7 and 7) and an effort is currently carried on to incatgdrin a larger European program,
Europlanet, to be presented for evaluation to the EU.

In the next future, the Palermo researchers will be involved in the explaitaficome aspects of
Corot data. In particular, they will be involved in the study of rotation andlsdstic variability of stars
in the exo-planet and seismology fields, as part of the team of an acdeptet proposal. This study
will be particularly valuable for understanding the evolution of stellar rotaéind activity in the solar
neighborhood. They are also co-l also of an accepted proposalsteort Corot observing run on the star
forming region NGC 2264 (PI F. Favata). In particular G. Micela is theagssible of the team on rotation
and activity. This observing run has been scheduled for March-20€B.

These research activities have been possible in the period covereis bggbrt thanks to resources
from many sources, namely: two INAF-PRIN entitled "Open Clusters: tasstar formation and evolu-
tion” and "From disks to planetary systems”, the INAF-ASI ADAE contragpporting the analysis of
guest observer X-ray data to the project "The X-ray emission as apmbbtellar physics through the
evolutionary sequence”, the INAF-ASI contract supporting the amsabfsarchive data to the project "X-
ray emission as a probe of fundamental properties of stellar populationst@nforming regions in our
Galaxy”, the INAF-ASI contract supporting the theory and model progentitled "Study of the effects
of stellar X-ray emission in the early phase of stellar life-time”, 2 Marie CurieT@K programs (ISH-
ERPA, and PHOENIX) and a Marie Curie RTN (Constellation, additionalildedae provided in section
8), 4 MUR-PRIN programs, and 1 MUR special program for high fornmaind research.

Since 2004 about 10 person/year have worked on this researchdieabstantial fraction of human
resources has been recruited thanks to the UE financial resoundeduidng the last year also thanks to
resources provided by ASI.

3.2 Solar Coronal Physics

The research in Solar Physics is conducted in synergy with the Astronestio® of the DSF&A (De-
partment of Physical and Astronomical Science) of the University ofrPaleand mainly addresses the
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physics of confined and non-confined corona observed in the UWanag band and involves analysis of
data from solar satellites, i.e. Yohkoh, SoHO, TRACE, GOES and Hinadknamerical modelling with
MHD and hydrodynamic codes.

Studies of the confined corona have concerned the fine structure obtbeal magnetic loops, i.e.
the building blocks of the bright X-ray corona. Hydrodynamic numericaplmodelling has been used
to investigate the role of nanoflare heating in the emission and thermal strgctirthe loops. These
studies have involved a PhD Thesis (P. Testa) and a collaboration with ther§ity of Calabria (P. Veltri,
F. Malara, G. Nigro). Loop modelling has been used also to explore neymahkéics of flaring loops, in
the framework of a long-term research line about solar and stellar.flHheggroup has been also actively
involved in workshops about coronal loops and contributed to the midebate about the fine spatial and
thermal structure of loops by analyzing data collected with imaging instrumeR&CE in the UV band
and Yohkoh/SXT in the X-ray band and with spectroscopic instruments,dleOBCDS. More recently
the group has been involved in the analysis of the data collected with the XdRegcope (XRT) on board
the Hinode mission launched in late 2006. This work is also connected withSirw&king group and
is conducted in collaboration with S. Parenti (Observatoire of Belgium) dtidoentributions from the
solar group at the SAO-CfA (L. Golub) and from the Japanese Hinaa.te

The group has developed a method to "translate” the coronal data coligittedolar X-ray obser-
vatories as if they would have been obtained with stellar observations cdlleiteX-ray observatories.
This has allowed studying the Sun as an X-ray star and to adopt solavatises as a template to in-
terpret X-ray observations of stellar coronae. In these years tlaelieen several applications of this
method using data from GOES and Yohkoh missions, to compare the solaatantivity to the stellar
ones and to explore what kind of and how many solar structures arssaegéo explain the stellar coronal
emission. The last step has been to investigate the role of coronal flaresglobfal coronal budget.

The group is actively involved in the data analysis and modelling of CororaisNEjections (CME).
Extensive programs of analysis of CME observations have been ctaatmainly in collaboration with
researchers of the Harvard-Smithsonian CfA (J.C. Raymond, J. Kbd).analyzed data are collected
mostly with the UltraViolet Coronographic Spectrometer (UVCS) onboarddHiQ, in which the Italian
solar community has a large participation, and which has brought a breagthin the physical diagnos-
tics of CMEs. The analysis has concerned the diagnostics of the plasnis elod shock fronts involved
in the CMEs, of their energy budget, and extensive CME surveys asslifitation.

Also in the framework of a Laurea and PhD Thesis (P. Pagano) the drasipecently started an
extensive project of MHD modelling of CME features, in collaboration with R&mond of the Harvard-
Smithsonian CfA, devoted to discover new diagnostic tools and to acquiresiht in the detailed CME
physics after their generation. The project is based on the MHD vers$itre@advanced FLASH code,
developed by the University of Chicago, and has obtained substant@lredurces, including those of
2 approved key projects, within the INAF/CINECAgreement of the last two years. A first work was
devoted to study the propagation of CME fragments in a magnetized hot medulignather one is in
course about the diagnostics of CME-originated shock fronts. Welsoebaginning a study about the
generation of CME events in collaboration with A. van Ballegooijen (Har&mrdthsonian CfA).

These research activities have regularly obtained funds from ASirt(&mr the 2002-2004 crisis),
the University of Palermo and MUR-PRIN programs. Other support bas lgiven by PhD and Postdoc
programs of UNIPA, ISSI working group, CfA, and INAF/CINECA agment.

Since 2004 about 3.0 person/year have worked on this research §nbstantial fraction of human
resources has been recruited thanks to the UNIPA and ASI finans@lnees assigned to OAPA.

5The CINECA is a national consortium of several ltalian universities thatiising a big national computer center near
Bologna. This center was until recently the only one where it was possiblertorm in Italy high performance computation for
the solution of large size problems.
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3.3 SNRs Physics

This research line aims to understand the physical processes thateetpaldigh-energy emission of
SNRs and pulsar wind nebulae, and to deduce the physical characesistie progenitor stars and of
circumstellar/interstellar medium in which those objects evolve.

In the period covered by this report, the following aspects have beeidawad: 1) the synchrotron
radiation of pulsar wind nebulae and comparison of model with observafipiise interaction between
the pulsar wind nebula and the ejecta inside evolved composite SNRs; 2)ofertes of circumstellar
material and of stellar ejecta in young and evolved SNRs, including a corapaxish model of nucle-
osynthesis of SN; 4) the X-ray, optical and radio emission of SNRs integawith the inhomogeneities
of ISM at large and small scale (molecular cloud, bubble, etc.) and coropasigh numerical models;
5) non-thermal radio and X-ray emission of shell SNRs produced htjclear accelerated by the main
shock, and diagnostic on the dependence of the acceleration effidifentythe orientation of the ISM
magnetic field; 6) the effect of interstellar dust scattering on the morphalbatysorbed extended sources
and diagnostic of the physical characteristic of the absorbing material.

Among the many results achieved, we mention the recent discovery, forghtrfie, of ejecta shrap-
nel inside the shell of the very evolved Vela SNR. This discovery openthe possibility to study the
product of supernova nucleosynthesis in this large and near objectaviétrel of details not achieved
in more distant and small SNRs, which have been traditionally used up to novetalie composition
of the stellar ejecta. Unlike the ejecta in other young SNR, the Vela shrapedi&ely to represent the
fastest objects in the population of the ejecta fragments, and thereforarthéglieved to represent the
outer layer of the exploding supernova. Future works on this issue im¢helstudy of the spatial distri-
bution of the ejecta shrapnel inside Vela, and the comparison betweeapappe nucleosynthesis models
and the results obtained in the ejecta shrapnel located outside the shelbvislonge have planned an
extensive program of numerical simulations to link the shrapnel obsemngmbrties to the properties of
the progenitor supernova.

These activities are mainly based on the analys@r@ndraandXMM-Newtorarchive X-ray observa-
tions, of GOXMM-Newtorand Suzaku observations as well as on the analysigexiral, optical and radio
data. Recently approved observational programs include: SUZAKU ABR2break in the HXD spectrum
of G54.1+0.3 PI F. Bocchino; XMM AO6 An X-ray search for PWN in SNR sheld. F. Bocchino; XMM
AO5, A deep view into G54.1+0,F1 R. Bandiera; XMM AO4 Multi-wavelength study of shock-cloud
interaction in the Vela SNRPI M. Miceli; XMM AO4, An X-ray study of IC443 ejecta fragment inside a
molecular cloud Pl F. Bocchino. Moreover, the observational activities are closetyptemented by an
effective modelling program carried out in collaboration with OAPA reslears expert in the numerical
modelling of astrophysical plasmas. The modelling of SNRs is being done with Wknerical simula-
tions carried out both at the SCAN facility at the OAPA and at the CINECAifacsing computational
resources available on competitive basis. Highlights from this group incheldevelopment of a self-
consistent MHD model of the evolution of barrel shaped SNRs, includiegyhthesis of the synchrotron
radio emission, and taking into account for the first time the dependentes efectron acceleration from
the shock obliquity angle (the angle between the shock speed and the ilterstagnetic field). Future
works on this line will include the MHD modelling of specific objects (e.g. the SNMNR®@6) and MHD
models of other poorly understood classes of SNR (e.g. the mixed morgt®eitigs). For the latter 2 key
projects have been approved and executed at CINECA.

Since 2004 about 2.5 person/year have worked on this research Igulystantial fraction of hu-
man resources has been recruited thanks to financial resourcesviitiRnspecial program and from
COMETA/PI2S2 program funds at OAPA. Recent sources of funtismge been a INAF-PRIN program
and the ASI-INAF ADAE contracts. The research is performed in cotiaiimn with researchers of other
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INAF research structures as well as with colleagues of Europeanaméuropean countries.

3.4 Scientific and Technological Research for X-ray Astronmy Instrumentation

During the period covered by this report we have kept active, at édasbasal level, a number of activi-
ties, notwithstanding the serious difficulties in finding financial resourcethé R&D of space activities
(further discussed in the budget section). This activity has also sdffgr the relocation of the XACT fa-
cility, that at the end of 2005 has been moved to a new building. As a comseguexperimental activities
stopped for about 1 year. In the following we list and briefly describarth@m ongoing activities.

Cryogenic X-ray detectors

A program for the development of X-ray detectors based on microcalt@imbas been active in the
last few years as part of a collaboration with SAO (Pl:dr. Eric SilverjsTiogram has been funded by
Sicilian Regional Government, by two PRIN-MUR programs in 2000-20@L2002-2003, by a PRIN-
INAF program in 2006, and by ASI in 2006. After the development of afiaBatic Demagnetization
Refrigerator (ADR) able to reach the temperature of a few tens of mK, antest of some detectors
based on germanium thermometers, we have started, in collaboration withia@o di Ingegneria
Elettrica Elettronica e delle Telecomunicazioni (DIEET) of the University @eRno, a program based
on planar etching technologies for the realization of arrays of microcaltegimndn this framework we
have developed a technique based on microlitography and chemical etctdnge have demonstrated
our ability in obtaining germanium arrays with the resolution and precisionssacgto build an array of
microthermometers. We have also designed a fully planar process, basaahoologies typical of micro-
electronic industry, to build an array of microcalorimeters based on dagreasgium microthermometers.
This new approach puts potentials of germanium based microcalorimeterstiobgly competitive with
respect to other investigated technologies.

Ultralight grazing incidence X-ray optics

We have also active a program for the development of ultra-light graasident X-ray optics based
on the use of thin plastic material support. This program that was startedlab@@tion with SAO (PI:
dr. Herbert Schnopper) has been supported by a PRIN-MIURranogn the years 2005-2006. We are
currently conducting a survey of various plastic foil materials to try andipetsolid industrial partnership
to provide the foil material and eventually provide also coating facilities. Sucbpgic could open the
possibility to make feasible missions with large collecting area and modest angsddution suited for
X-ray polarimetric studies of astrophysical sources.

Calibration activities

The X-Ray Astronomy Calibration and Testing Facility of INAF-OAPA was @ethitially to partic-
ipate in the development and calibration program of the HRC on Chandeaoldof the XACT facility
and the OAPA team was crucial in solving the problem of the unknown Uk+eand in Einstein and
ROSAT and in proposing a solution that has then also been implemented in aineriants. The XACT
facility was also successfully used in the development program of the X¥éMton EPIC camera. More
recently OAPA scientists have been involved in the program for the realizafithe grazing incident
X-ray mirror (XRT, PI: L. Golub, SAO) for the solar mission Solar-B (HD®DE) that is now successfully
collecting data. OAPA scientists have had the responsibility of the calibratitredbcal plane filters at
the XACT facility, and have participated in the end-to-end calibration at MdirSpace Flight Center.

Following the reactivation of the XACT facility (details in the scientific infrastte section) OAPA
scientists have taken part in the calibration of the Lunar Orbital X-ray Ekc@nce Imaging Spectrometer
(LOXIA) designed and constructed at the Institute of High Energy Physidhe Chinese Academy of
Sciences in Beijing to perform chemical composition analysis of the MooaaeliriT his instrument will
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operate on-board the Chang’E-1 mission, the first Chinese lunargpétde be launched in October 2007.
For continuing and strengthening the collaborative program with Chinglsagues we have recently
advanced a funding proposal to the MUR that is still under consideratioitsf inclusion among the
China-ltaly bilateral programs.

In October 2007 the XACT facility will be used for the calibration of the SPMIXtRay spectrograph,
an instrument developed at the Space Research Center of the Polistr#ycatl Sciences in Wroclaw,
that will fly on board the Russian satellite CORONAS-photons for the observof the Solar corona.
Furthermore, we have received a formal request to calibrate par GEBIS instrument developed at the
Optical Department of the P.N. Lebedev Physics Institute of Russia in Mpsduch will be also part of
the scientific payload of the CORONAS-photons mission. Details on this lastai#dib program have to
be discussed soon in a meeting between the OAPA and the Russian teams.

Future Missions

Finally we have been involved in proposal and phase-A studies of fiftuay observatories such as:
1) Simbol-X, a french/italian/german collaboration for an observatory, inophase A study, that plans
to image the X-ray sky in the 0.8-60 keV bandpass. In particular, OAPA isange for the design and
calibration of the thermal shields aimed at maintaining uniform the temperature mither module
and reducing the heating power, 2) XEUS a large world-class X-ragreawry for the 2020 decade
that has been submitted to the ESA Cosmic Vision AO by a large international tealwiig scientists
from Europe, Japan, China, Russia, and USA, 3) EDGE an expl@es mission aimed at tracing the
cosmic history of the baryons from the early generations of massivelstadéamma-Ray Burst (GRB)
explosions, through the period of galaxy cluster formation, down to theleerredshift Universe, by use
of wide field X-ray optics coupled to CCD and an array of X-ray microdaieters. The EDGE proposal
has been recently submitted to the ESA Cosmic Vision AO by a large internatimeatiic team led by
Italy, The Netherlands and Japan. The support to the initial XEUS actigiyoben provided by the INAF
Project Department, that to Simbol-X by a INAF-PRIN. Currently the thremalmentioned studies are
funded by an ASI-INAF national program for High Energy Astrophgscoordinated by Enrico Costa
(INAF-IASF Roma).

Since 2004 about 5 person/year have worked on this research lindstastial fraction of human
resources has been recruited thanks to financial resources froR, fidim OAPA basal research and
from MEF-PRISMA. This latter is a program of technological transfet ties been held in and around
the XACT facility as describes in detail in section 10.

3.5 Optical Instrumentation for Large Telescopes

The development and realization of optical instrumentation for large telescag connected and in-
tegrated with analogous ongoing activities in other research structulég\&f (Milan, Padua, Trieste,
Florence, Rome, Naples and Catania). They are part of a nationalnkdtvet is active from many years
and is developing instrumentation for the TNG, the VLT and the LBT.

The OAPA activity was started by R. Pallavicini, first with the participation in #mdization of the
SARG spectroscopy for the TNG, then with the participation in the realizati®h AMES, the multi-fiber
echelle spectrograph, for the UT2 of the VLT, and currently with X-SH@R, a high efficiency cross-
dispersed echelle spectrograph covering an ample spectral rangeasitis visible, UV, IR), selected by
ESO as a 2-nd generation instrument for VLT at the end of 2003. X-SHERChas been designed and is
being realized by an ample European (ESO, Italy, The Netherlands, Dlerifnance) collaboration with
the involvement of many research institutes. The Italian participation hasaséea 4 observatories, the
Italian Pl is R. Pallavicini and the OAPA has taken care of the selections arattjuisitions of many of
the critical components (mirror, lens, camera, diffraction gratings) atidadfdpench for the visible and
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UV arms.

The final X-SHOOTER design was approved in February 2006, amdtihe started the realization
phase. At the time of writing (Sept. 2007) the instrument is in the integratiorepdiathe Osservatorio
Astronomico di Brera, in the Merate optical laboratory. The visible arnbleas integrated with success in
July 2007 and the subsequent tests have given positive results, themJ¥ lbeing integrated. To conduct
some of the tests, the Fizeau interferometer of the OAPA has been temporarég taoVerate.

The final integration will take place at the ESO laboratories in Garching gartiNovember 2007
and then will be subject to extensive tests for a 6 month period. Instrum&tright is foreseen at the end
of 2008.

The Italian participation to X-SHOOTER is economically supported by the INAfelet Department,
and a formal Memorandum of Understanding between INAF and ESO dws ¢igned. As a result of
its contribution INAF will obtain a bunch of guarantee observing nights thktbe available to Italian
community under scientific responsibility and coordination of the Italian Pligwwf the optimal use of
the GO time it has recently started by the Italian Pl an activity aiming to define withianteommunity
an ensemble of possible scientific programs to be discussed and homegdneizext spring within the
entire European XSHOOTER team in order to agree on the use of GO time.

Since 2004 about 1.5 person/year have worked at OAPA on this cbshxae, a fraction of human
resources has been recruited thanks to financial resources frdrRRIUN and INAF XSHOOTER funds.

3.6 High Performance Computing and Information Technology

OAPA researchers have a long tradition on investigation and diagnostssgrophysical processes through
extensive numerical modeling based on high performance computing. &darnch line has been pur-
sued making use of the SCAN (see below) computational resources aasatbé CINECA computa-
tional resources made available on a competitive basis to the Italian asticglmpsnmunity thanks to an
INAF-CINECA agreement. In the recent past, OAPA researchers taken part in the development of
specific computational modules (Spitzer conductivity and viscosity, radibtss of optically thin plasma,
non-equilibrium of ionization condition effects) of the FLASH c8dend have ported the code to the
Alpha TRUE-64 computers. As of today the research activity is concentratdtres main programs: the
first focuses on 2-D and 3-D magneto-hydrodynamical (MHD) simulatamséng to study the dynamics
of the interaction between a SNR shock and the inhomogeneous intersteliamméte second focuses
on 2-D and 3-D MHD simulations aiming to study the physics of young stellar th{%&0s), and their
interaction with the circumstellar environment and to investigate the X-ray emissohanisms of proto-
stellar jets; the third focuses on the propagation of a CME (Coronal Mestsa®) in the solar atmosphere.
The more demanding simulations have been performed on the CINECA comphaeks to numerical
resources that have been obtained with the approval of three Kextsrajed several standard projects.
As a natural development of the activity, we have been among the pronosbtaesconstitution of the
Sicilian COMETA consortium and of the definition of the PI2S2 project, apgadn 2006 by MUR on
a specific PON initiative for the strengthening of computational resouccag$earch activities in south-
ern Italy. As a result of this project a number of computational poles basdtle GRID paradigm are
being constituted in Palermo, Catania and Messina. The two Palermo actdrerlity of Palermo and
INAF) have decided to realize a large joint computational pole that is hostedaces made available
by the DSF&A (Dipartimento di Scienze Fisiche ed Astronomiche) of the Usiityeof Palermo. OAPA
researchers have devoted in the last 18 months a large amount of time tcathdefiign and realization
of this pole. An initial version of the pole has started to be open to researamanity since last July,

SFLASH has been developed mainly at the University of Chicago undeA8@ (Advanced Simulation and Computing) /
ASAP (Academic Strategic Alliances Program) program of the USA gowent.
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the final version £ 600 cores at 64 bits, and 22TB disk storage) is foreseen to be opgeogtithe end of
2007. OAPA scientists are planning to use this computational infrastruattinefdr the massive running
of simulations, including MHD studies of astrophysical plasmas, as welrafa analysis problems. The
main research lines are: MHD modeling of the ambient medium surrounding Ysd@ed to determine the
physical conditions in protostellar environments, and how the protostellanjetact with other protostel-
lar components (circumstellar environment, disk, protoplanets, etc.) thradgktion and/or mechanical
impact; MHD modeling of SNR shocks expanding through a magnetized inhareogs medium, aimed
to investigate the physical conditions leading to the complex morphologiesvelsarthe radio, optical
and X-ray bands; analysis of large datasets of X-ray spectra, aimédtaaterize the X-ray emission of
YSOs during both flaring and quiescent phases. Recently, OAPArobsza are collaborating with re-
searchers at the Harvard-Smithsonian Center for Astrophysics to tiedeltburst of the recurrent nova
RS Oph observed with both Chandra and XMM-Newton in 2006, with the ainvestigate the origin of
the observed X-ray emission and the physical conditions of the circumstadidium in which the nova
occurs.

Finally in the time period covered by this report thanks to a successful MBRN proposal it has
been possible to radically improve the performance of the OAPA computeorietievoted mainly to
research activities. This has allowed to overcome some of the limitations theastaated to show up with
the growing number of users and the growing number of their computatiegaésts.

Since 2004 about 2.5 person/year have worked on this researcityaetisubstantial fraction of hu-
man resources has been recruited thanks to financial resourcesMicitnspecial program and from
COMETA/PI2S2 program funds at OAPA.

3.7 Experimental Astrobiology

In 2004, taking advantage of the capabilities of OAPA X-ray laboratagigspup of OAPA researchers, in
collaboration with other Italian scientists have studied the effects of sodtyX#radiation on free and clay
(montmorillonite, kaolinite) adsorbed DNA. The DNA samples were exposedriayX of 1.49, 4.51 and
8.04 keV for exposure times ranging from 2 min up to 16 h. The biologicastoamation technique was
used to estimate the damage of the DNA molecules. Free and clay adsorbec8IM&d to be differently
affected by X-rays. The former was damaged by X-rays and the Iédalmage was related to the energy
dose rather than to the hardness of the radiation. The clay adsorbedv@dlAot damaged by X-rays for
energy doses up to 5.8104 erg. On this basis it was suggested that claymis@ould have protected
the building blocks of life on the primordial Earth when the solar X-ray emisaias much stronger than
today. This was the first result of a new research line on experimettabadogy started in 2003 by using
in focused way some of the basal research funds (cf. sect. 5) togeéthdinancial resources of Sicilian
Regional Government. As of today the main aim of this project is to study the etitivge role of X-ray
and UV radiation from very young solar-like stars in causing destructiolics formation of pre-biotic
molecules. At this scope, a dedicated laboratory has been set-up amdticular, is under construction
an experimental apparatus to attempt the synthesis of pre-biotic materialditicos similar to those
of a proto-planetary environment. The plan is to see if it is possible to syn¢hpre-biotic matter, and
in particular amino-acids, by irradiation of analogs of interstellar ices with i/ X-ray radiation with
intensities similar to those found around young stars.

This program capitalizes on the expertise of involved scientists in the fieldlaf and stellar X-ray
emission and its effects on planetary atmosphere as well as on the labagperjence of some of the
OAPA scientists. In 2006 this program has been presented, appmogddraded within the framework of
INAF National programs in collaboration with researchers of INAF-@ss#erio Astronomico di Cagliari
and IASF/Palermo. As part of this research line a joint research unidé#Cand Oss. Cagliari is par-
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ticipating in a UE Network Proposal, led by C. Ceccarelli (France), ther affirst positive selection of
stage-1 proposal, is waiting for final evaluation of stage-2 proposal.

In the last couple of years about 1.5 person/year have worked oretganch line, part of the tech-
nician human resource has been acquired with a small ad-hoc contrastcdssful participation to UE
program should allow recruiting a graduate student.

3.8 History of Astronomy

History of Astronomy is one of the field of research carried out at theRKDRPA since the 1980s.
It is strictly connected with the work of preservation, restoration and exfitmitaof the valuable and
unique collection of scientific instruments and books kept at the Obseyyathich testifies the over-
two-centuries scientific activity of this institution, established in 1790 by themstner Giuseppe Piazzi
(1746-1826).

The historical research at the Palermo Observatory is mainly focuse®tbncéntury Astronomy
and Astrophysics, with special attention to the birth and development of ttaplgsics in Italy and in
Europe; other subjects of interest are the Carte du Ciel internatiorjatpemd the history of the Palermo
Observatory. The mostimportant means used to carry out this kind @frodsis the exploration of archival
materials and documents. The product of this research activity is, ughallyarticipation in conferences
and the publication of monographs and papers in specialized refereedlgpu

In the three-year period 2005-2007, biographical studies have ¢m®ered on some of the most
important Italian protagonists of the birth of Astrophysics, such as Angetol$ S. J. (1818-1878) (see:
Chinnici, 2005) and Pietro Tacchini (1838-1905) (see: Chinnici, 20@tfully considered among the
pioneers of solar physics. Additional studies on the Carte du Ciel prbgat been carried out (see:
Chinnici, 2006; Randazzo, 2006). Moreover, the state-of-the attiehistorical archives in the Italian
Observatories has been presented at the recent IAU General AgseiiAbague (see: Chinnici, Mandrino
& Bonoli, 2006) and at LISA-V Meeting in Cambridge (US) (see: MandriRandazzo & Schiavone,
2006) and that of the historical collections at the XXV Scientific Instrumem@sium in Krakow (see:
Chinnici, Bonoli, Calisi, Strano & Zanini, 2006). At present, the work ingress concerns the scientific
correspondence related to total solar eclipse of 1870 observed in 8ieikgconstruction and cataloguing
of Piazzi’s library and the exploitation through the web of the rare booksatimn.

Research in history of astronomy at the Palermo Observatory is theweétirgualified and inserted
in a national and international network of collaborations, such as that watRdnis Observatory, which
is one of our important partners in the historical research. Moreovevaiy 2006, Anita Mc Connell
(Cambridge University, UK) and Alison Morrison-Low (National MuseoimScotland, UK) spent some
time at the Observatory studying the unigue collection of historical instrumerds maJesse Ramsden
(1735-1800) and Matthew Berge (?-1819) kept in the ObservatogeMm. The potential of this research
line is limited by the current number of people involved (1 researcher + Tidloha The modest financial
resources required by this program are covered by the OAPA bessdinch funds (see sec. 5 for further
details).

4 Personnel

Table 2 summarizes the OAPA personnel in 2004 and as of today and #iaws the last 3 years the
number of OAPA personnel has remained stable.

The picture remains unchanged if one extend the analysis to include theaggatudents, the univer-
sity professors and post-doc fellows of the Astronomy Section of the DS#i&Ae University of Palermo,
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Table 2: Summary of Personnel working at the OAPA+Astronomy Sectiste8y

2004 October 2007
Permanent Temporary| Permanent Temporary

OAPA Personnel

Senior Scientist (Chair Levély 2 2

Senior Scientist (Associate Level) 2 3

Researcher 7 8

Post-Doc Fellow or equivalefit 6 6

Subtotal Scientist 11 6 13 6

Computer System Specialist 2 1 3

Museum Specialist 1 1 1

Laboratory and Machine Shop Specialist 3 3 1.09

General Service 5 4

Secretarial Service 1 1

Librarian 2 2

Administration 5 1 5 1

Meteo Specialist) 1

Subtotal Non-Scientist 18 5 17 3.5

OAPA Personnel Subtotal 29 11 30 9.5
| Graduate Student \ \ 6 \ 5

University Personnel of the Astronomy

Section of DSF&A — Associate to INAR

Professor 4 3

Post-Doc Fellow 1 2

Univ. Personnel Subtotal 4 1 3 2

GRAND TOTAL 33 18 33 17
Notes -

(1) - Since April 2004, one of the two (R. Pallavicini) is wang at the INAF Central Offices in Rome as Director

of Structure Department. The other (S. Sciortino) is theEtior of OAPA.
(2) - Two of them are post-doc positions payed by the COMET2#R project.

(3) - This position refers to a unity of personnel assigne@#&PA from a service cooperative. Personnel cost is

covered by local government.

(4) - Those are 2 part-time temporary positions one devaidti¢ X-ray laboratory activity and the other to the

Experimental AstroBiology laboratory

(5) - This position was covered by a specific contract withRaéermo local government for a finalized analysis of

OAPA series of rainfall data.
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listed in the bottom part of Table 2. As discussed below some of the gradudensfellowships are cov-
ered with central INAF or INAF-OAPA external funds. The listed gramustudents, university professors
and post-doc fellows are all associated to INAF and work in synergy wikRAOstaff.

The analysis of table 2 shows also that there are areas, such as faectktagal services and for
administration, in which a chronic lack of personnel continues to requiredld of temporary staff (that
as of today can be paid only on research grants and contracts). $idei2deed since 2001, the single
area in which it has been possible to improve the "service” staffing situatithraisof computer system.
Within the limit of the analysis that is possible to conduct with small numbers, thergrésd to improve
the average qualification of both scientific and non-scientific staff. Whileffant is made to keep limited
the number of temporary staff, some of the temporary positions have notrbeevated just for the lack
of enough external finalized funds, not for lack of need.

Taking apart the graduate students, as of today we have 33 permeitand 12 temporary positions
(2 post-docs paid on COMETA/PI2S2 funds), with 24 people doing rekeand 21 people providing
support. All the temporary positions are paid with external funds. Limiting tiadyais to the OAPA staff
the women are 36% of the staff support personnel, 39% of the entiredymysonnel, 31% of the staff
researchers, 33% of the post-doc fellows. The age distribution of@aapking at the OAPA+Astronomy
Section system is summarized in figure 1.

In table 3 we provide the names of all scientific staff with positions, areasspionsibility and ex-
pertise. We provide also for each of them relevant information on theiigations and measure of their
impact as deduced from ADS bibliographic information.

5 Budget Structure and Analysis

In order to describe and attempt the analysis of OAPA budget is negdssprovide as a framework a
brief description of the structure of the entire INAF budget. INAF is a sitegal entity and its budget is
unique since 2005, while until 2004 each research structure had its wdgebwithin the overall INAF
budget. Since 2005 the INAF budget is organized, following (and inééirnm) a national law valid for all
public institutions, in several sub-entities, named Center of AdministrativpdRegbility (CRA), each of
them under the responsibility of a given single pefsdihe many CRAs of the INAF budget (over 350
as of today) are organized in 3 main branches (1-st Level Expendiemters): Administrative Direction,
Structure Department, Project Department, under the direct responsibdigoatrol of their three distinct
directors. They are the only persons (alone or by their combined desjsfiat can implement or authorize
inter-CRA budget variations. The research structures are only 2+«adependiture centers, their directors
can autonomously perform only budget changes within a given CRAttal changes are subject to (one
or more) central director formal approval. Intra-CRA adjustments ang@ired since each CRA is organized
in several detailed expenditure items (running costs, personnel, hardeta.).

INAF has a yearly based budget both of competence and cash. Blestacture budget is still yearly
based but is only a cash budget.

OAPA budget, like that of any INAF research structure, is composed ofntain funding streams:
internal funds coming from transfer from the Italian research ministry R)itd INAF and then to OAPA,
and external funds coming from transfer of resources from othkartaninistries (i.e. Economy and
Finance Ministry [MEF] or Industry Ministry [MI], etc.), Italian Space Aggy (ASI), European Union
(UE), local (regional, town, etc.) governments, industries, etc. Thenaltdunds are assigned to OAPA
(as well as to all other structures) to cover its yearly running cost armbtef basal research activity. The

"While each CRA is under the complete responsibility of a person, only thetige including the Structure Directors, can
formally authorize the use of any funds. In several cases a giveni€Rr a project active in several research structures, in these
cases each structure can access and use only its own fraction of funds
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Table 3: Scientific Personnel working at the OAPA+Astronomy SectioteByas for 30 September 2007

Name Position Expertise Responsibility Bibliographic Data: Source ADS
H-index | Ref. Paper| Citation | N. Citat./N. Paper
Bocchino Fabrizio Ricer. Astr. Multi-wavelength SNR Studies PON OAPA Network Project 10 36 290 8.1
Chinnici llean&?) Ricer. Astr. History of Astronomy Chair: INAF National Museum Service - 9 - -
OAPA Museum Visit Program

Ciaravella Angela Ricer. Astr. Solar Coronal Physics & Experimental Exp. AstroBiol. Laboratory 16 39 1208 31.0
AstroBiology PRIN-INAF PI

Collura Alfonso Astr. Associato Optics and Detectors for X-ray Astronomy, XACT & Rel. Machine Shop 9 20 913 56.6
X-ray Mission Studies PRISMA & ASTROSFERA Projects PI

Damiani Francesco Ricer. Astr. Pre-Main Sequence Star Studies 15 32 657 20.5

Flaccomio Ettore Ric. Astr. Pre-Main Sequence Star Studies PRIN-INAF Local PI 17 31 731 23.6

Franciosini Elena Ric. Astr Stellar Coronae & Multi-wavelength Stellar studies| 10 25 255 10.2

Orlando Salvatore Ric. Astr. Stellar Coronae, ISM & Plasma Numerical ModelingM. Curie PHOENIX Project leader 12 34 396 11.6

Maggio Antonio Astr. Assoc. Coronal Physics & X-ray Spectroscopy OAPA Annual Report, Outreach 20 53 1104 20.8

for Secondary Schools, Local ASI Project PI
Micela Giuseppina Astr. Assoc. Multi-wavelength studies of Stellar & ASI-INAF National Contract Pl 30 153 2910 19.0
Planetary Systems, X-ray Mission Studies ISHERPA and Constellation leader

Pallavicini Robert&?) | Astr. Ordinario Multi-wavelength Stellar studies INAF Structure Depar. Director 35 147 3431 23.3
& Optical Spectroscopy XSHOOTER ltalian PI

Sciortino Salvatore Astr. Ordinario Multi-wavelength studies of young and OAPA Director 31 135 3308 24.5
PMS star, X-ray Mission Studies Local ASI Project PI

Stelzer Beate Ric. Astr. Multi-wavelength Studies of Very Low Mass Stars 18 42 892 21.2

Barbera Marco Ass. Professor Optics and Detectors for X-ray Astronomy, PON OAPA XACT-related project PI 10 20 913 45.7
X-ray Mission Studies Micro-calorimeter Lab.

Reale Fabio Ass. Professor Solar Physics & Plasma Numerical Modeling INAF-PRIN PI, Local ASI PI 22 80 1327 16.6

Peres Giovanni Full Professor Solar Physics & Plasma Numerical Modeling Chair: Physics Laurea Board, Local ASI Pl 25 123 2092 17.0

Argiroffi Costanza Post-Doc UNIPA Solar & Stellar X-ray Emission 4 5 63 12.6

Miceli Marco Post-Doc COMETA| Multi-wavelength SNR Studies & 2 7 12 1.7
SNR Numerical Modeling

Penz Thomas Post Doc M. Curie | High Energy Effects on Planetary Atmosheres 3 16 27 5.3

Pillitteri Ignazio Post-Doc UNIPA Multi-wavelength Stellar studies 7 14 102 7.3

Prisinzano Loredana | Post-Doc Optical Photometry & Spectroscopy of Stars 4 8 47 5.9

Sacco Germano Post-Doc COMETA | Optical Spectroscopy 1 1 4 4

Scelsi Luigi Post-Doc Multi-wavelength Stellar studies 6 13 107 8.2

Yelenina Tatiana Post-Doc M.Curie | Numerical Modeling of PMS Jets 1 1 1 1

Notes

(2) - Since April 2004, R. Pallavicini is working at the INAFe@tral Offices in Rome as Director of Structure Department.

(1) Given the specific field of activity ADS is not adequate taaswge the impact of I. Chinnici’s work. She has given 25 inltedks and is co-author of 4 monographys.
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Figure 1: Upper panel: Age distribution of people working at the OAPAt#d®omy section system rep-
resented as a stacked barplot. Lower Panel: The same data represesitietby-side barplots.
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case of external funds is more complex since, in some cases they comiN#énmation-wide contracts,
in others from contracts or agreements at OAPA structure level. In tlesgthe external funds are
obtained by funding agencies or other funding entities in reply to a propossented by OAPA scientists
and accepted after a comparative evaluation.

The residuals of external funds, if properly inclu8éa the INAF new year planning budget, become
again available and expendable around end of January, begin afdfelof the new year. Instead the
residuals of Basal Research and Running Cost CRASs return to the gidA€ral budget. They can be used
at will of INAF Board in late June, July after the approval of the INAFyealosing budget. This prevents
that the Director’s structure can plan any multi-annual expenditure oal Besearch and Running Cost
funds.

Table 4 summarizes the funds (all in thousands of euro) that have begabé yearly during the
2004-2007 time frame. In reading this table is important to consider that in theitpayb cases the
external funds are for programs extending over more than a singlebggasince INAF has a competence
budget, when a multi-annual grant or contract is formally acknowledgeritiee sum is writtefiin the
budget becoming then available to the research structure.

In steady and stable conditions one should expect that the number odatsrfgrants that come to
the end is replaced by new contracts/grants, in other words one woutdtexgthin some fluctuations,
a more or less stable level of yearly available resources. The simple isnaflyEable 4 shows instead
that the OAPA available resources have diminished constantly since 2084e3ources have diminished
notwithstanding the successful proposals (and associated funds) thighiiarie Curie UE program and
a partial recovery from the big ASI fund crisis of the years 2002-209deed the resource decline has
several origins:

e the drastic reduction of research resources from MUR is explainedejatk of new AOs for
special or MUR-PON (National Program for the UE Objective-1 rediamants (that have been
an important source of financial resources for OAPA in the years-2006) as well as by the
very limited success of astrophysical programs in reply to recent MURIPRational Research
Programs) AOs. In 2006, only 3 MUR-PRIN astrophysics programs haen approved in Italy and
the 2007 AO has been issued only in late September and, contrary to initiitaiipns and political
claims, INAF researchers (and all scientists of research institutionsjotully apply for those
resources, but can only have a marginal role in a funding program nagmtyted to the professors
and researchers of universities. While in recent past the ex-OOfehtssis had the possibility to
apply for those funds, this has not been more the case from 2004.i8moer OOAA, now INAF,
researchers outnumber the university professors (cf. Table 1ethesult is a lack of critical mass
of astrophysics with respect to other research fields and the obs#gusshse of success rate;

¢ the decline of available INAF resources at OAPA for basal reseatlidiributed in a non-competitive
basis to research structures according to structure size — from mor8Q@8dauro in 2004 to just
70 keuro in 2007 due to the severe shrinking of those resources in Atebddget;

¢ the decline of available INAF funds at OAPA for scientific and technoldgicajects assigned on
competitive basis. Those have declined from about 400 keuro in 2004tt8G0 keuro in 200%.

8Since the planning budget for year "i+1” is prepared at the end of @ctolyear "i", an accurate projection of the expenses
to be performed in November and December is required for a corsidual prediction.

®Indeed we had cases in which, due to an interpretation of INAF CentiiaeQih presence of milestonei advancement reports
and associated transfer of fund trances, only the initial trance was ettindhe budget.

10A substantial part of the 2004 resources, and in particular those fO{$HOOTER VLT instrument, were a left over of
resources made available by the CNAA.



Table 4: Schematic of OAPA Budget (in thousands of euro) Organizgeélioding Sources

Fund Source & Scope 2004 2005 2006 2007
Available | Used| Available | Used| Available | Used| Available| Used*

INAF - Running Cost 223 181 242 242 196 191 189 150 (187)
INAF - Basal Research 301 115 178 175 102 101 71 54 (71)
INAF - Lab & Machine Shop 56 55 90 90 102 102 104 104

Building Annual Rent
INAF - Library® 68 62 12 12 12 12 9 5
INAF - Xshootef?) 395 94 301 85 328 181 121 10
INAF - PRING) 16 8 6 6 69 10 110 48
INAF - Tech. Transfer 148 145 11 7

(i.e. MEF- PRISMA)
MUR - PRIN 386 116 290 147 145 138 7 7
MUR - Special Programs 163 26 137 63 74 35 39 14
MUR - PON XACT & OAPA LAN 711 399 312 178 134 116 18 0
ASI/INAF - Data Analysis 208 150 239 93 311 154 311 153

& Future Missions
UE - Marie Curie Programs 640 86 554 258 759 174 617 140 (255)
Local Government (mainly for hardware acquisitign) 150 130 90 15 76 7 104 22 (32)
MUR - Public Outreach 20 20 20 20 20 20 15 15
Local Gover. - Public Outreach 10 0
OAPA - Museum and Visit Income 34 6 32 10 30 17 19 3
TOTAL without the Building Realization Program 3371 | 1448| 2503 | 1394| 2506 | 1403| 1755 | 732(911)
MUR - Building Realization Prografy 1710 22 1697 424 1273 133 612 44
GRAND TOTAL 5081 | 1470| 4200 | 1818| 3779 | 1536| 2367 | 776 (955)

NOTES

(*) - For 2007 in few cases we can reasonably extrapolatexperalitures till the end of year. Those estimates are givgraientheses.

(1) - Until 2004 the entire library cost was covered on the @4Rdget. Since 2005 this cost is covered by a national seomcStructure Dep. budget. A fraction
of funds is transferred to OAPA to cover the acquisition @dlointerest journals and all books. The library cost havenliisted separately to ease comparison.
(2) - This item includes the residual of CNAA funds for thelieation of a VLT spectrograph subsequently evolved in tlBHOOTER spectrograph.

(3) - In 2003 and in 2004 no AO has been issued for the PRIN-INIA¢-2004 and 2005 resources were a left over of the progranoegd as part of 2002 AO
whose funds were made available in 2003. The 2005 AO resshimee appeared in 2006 budget.

(4) - Those are ad-hoc MUR funds devoted to building renowatiealization, etc. that have been asked from OAPA forehézation of the new building. MUR
ad-hoc resources have stopped to be available since 20@2h @Gie amount of available resources INAF board has natded any resource for this activity in
the INAF budget since 2003. In 2006 about 500 keuro have da@mtfrom OAPA available resources to cover urgent expeofsaether INAF structures. This
explains the abrupt decrease of available resources inf20@7is spending line.
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| X4



22 INAF — OAPA: Report 2004-2007

This can be explained with the limited amount of those resources in the INAgebutie funds dis-
tributed in 2006 were about 1.25 Million euro and have allowed funding tet®biennial projects.
The 2007 AO has been released October 1-st 2007 with a yet unknaigett. At OAPA part of
this resource contraction has been compensated by resources froamtlEom MEF (this latter
resources however are strongly finalized to the transfer of knowlexlggrd the industries), from
ASI (for programs finalized to the data analysis of space missions) as svietra funds for high
performance computation that are channeled through the COMETA Gumsarutside the OAPA
budget. However there are research activities that have suffetedrarsuffering drastic resource
reduction.

Table 5 presents a summary of resources available to the major on-gaagateactivities or projects.
It is evident that the scientific & technological researches for X-ragrinsentation have suffered a de-
crease of available funds well below the survival level. Part of theedese was the natural consequence
of the closure of the MUR-PON project for the extension/re-qualificatfdh@XACT facility and related
activities2. More or less at the same time this research line suffers the closure of aMRUR program
that was covering the running and temporary personnel costs andcritarally, the stop of funding of
R&D programs of space related activities decided by the past ASI présldesrder to partly overcome
this crisis OAPA Director has taken the decision to continue to support tlessanch activities with a
substantial fraction of basal research funds. Apart for a minotitnaéor general support, OAPA Director
has decided to focus the basal research resources on startingaregipg research activity/line and/or
to support qualified research lines that have suffered an unpreei¢tadal not motivated) fund crisis. The
severe reduction of these resources and the impossibility to plan their @stma scale of 2-3 years is
hampering the possibility of a Director’s intervention and is questioning theciirs role as a driver and
regulator of the activity of a research structure.

6 Technical Infrastructures and Working Space

OAPA premises are hosted in the upper floors of Palazzo dei Normanty, thleeoldest and certainly the
most beautiful historical Norman palace in Sicily, and in an ex-industrial imgjlth v. Ingrassia near the
premises of Department of Physical and Astronomical Sciences (DSF&d\phother Departments of
Science Faculty of the University of Palermo. Palazzo dei Normanni geltmthe public regional gov-
ernment. The available space in Palazzo dei Normanni is about 1000 sgwevét given the historical
nature of these spaces their use can hardly be optimized. About 25%lis asel cannot be used differ-
ently — for the museum. Those spaces have been assigned in use to teesiynnf Palermo (UNIPA)
in 1923. The INAF-OAPA can use them thanks to an agreement betwed&PA Hhd OAPA — agreement
signed in 1988 when OAPA was an independent public legal entity — andatimg between UNIPA and
INAF. This agreement permits the UNIPA and OAPA reciprocal use okalburces (rooms, laboratories,
and all other logistic resources) and the proper sharing of assoc@tPcThe administration, the direc-
tion, general services, the library, the museum and the majority of sciermest®mpressed in the spaces
of Palazzo dei Normantfi. As of today at the Palazzo dei Normanni premises are working 48mpphss

The INAF resources that have been available to this purpose whérd/@dro in 2002, 0 in 2003, 0 in 2004, 1.1 Meuro in
2005, and 1.25 Meuro in 2006. In the last two INAF triennial plans thelegeesources for this action have been estimated in
2.5 Meurolyear. In real spending value, this latter amount is comfgaralthe level that was made available in the past by the
CNAA at the OOAA.

12This program has covered only the cost of infrastructure renovatitvout any provision for running or personnel costs.

13UNIPA covers the conspicuous electric power cost, while OAPA coverptione and cleaning expenses plus the ordinary
maintenance.

14The space problem has become even more dramatic as a result ofrajuake that occurs in September 2002 and that has
made unsafe two rooms at the corner of "Torre Pisana” where vee@ramodated the direction and part of the administration.



Table 5: Schematic of OAPA Budget (in thousands of euro) Organizemidgor Research Activities/Prografhs

Program/Research Line 2004 2005 2006 20072
Available | Used| Available | Used| Available Used Available Used

XSHOOTER 494 94 400 98 413 261 121 10

Public Outreach 54 26 52 30 50 37 44 18

High Performance Computing & 440 123 307 166 | 578(328) | 376 (126) 541 (241) | 382 (122)

Information Technologh’

Scientific & Technological Research 781 543 288 222 269 229 118 74

for X-ray Instrumentation

Experimental AstroBiology 20 10 60 55 65 57 95 56

Solar Physics 40 30 17 5 63 31 102 77

Multi-wavelength SNR Studié$ 69 32 34 19 55 (30) 45 (20) 42 (17) 40 (15)

Multi-wavelength studies of stellar| 1053 280 853 361 884 289 679 235

& Planetary Systems

Total 2951 | 1138| 2011 956 | 2377 (2103)| 1325 (1050)| 1742 (1418) 892 (607)
Notes

(1) - In most cases the exposed financial resources are best estinate# has been necessary to evaluate the subdivision of resortoues f

single funding source on more than a single ongoing research activities.

(2) - The figures for 2007 refer to the status at the middle of October.eMb#ist of Director’s knowledge no further additional financial resesir

are foreseen during the last 3 months of 2007 while additional experilsssiigly occur.

(3) - In the case of these two research lines starting from 2006 OAPAdhantaged of the quote of PI2S2 project of COMETA Consortium in
Palermo. The PI2S2 project has brought fresh additional finanaalrees for about 750 keuro at INAF in Palermo. About 500 keuve baen
invested for the acquisition of new hardware, the rest in personnéfalu®mpleteness of information those fresh resources have beedéddiu
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the above budged table, the number in parentheses indicate the resmuicg directly from the OAPA budget. We stress that the PI12S2 resources
for hardware acquisition are beneficial of research activities of bethah INAF research structures in Palermo.
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Table 6: Breakdown of OAPA annual expenditures (in thousandsroj eu

Description 2004 | 2005 | 2006 | 2007
Staff Personnél) 1216| 1201 1420 1462
Temporary Research PersoriRel 319| 387| 275| 273
Temporary Non-Research Personnel 66 76 72 45
Building Maintenance & Utilities 152 | 165| 161| 160
Laboratories: Rent, Maintenance & Utilitiés | 84| 167 | 132| 133
Research Investméft 484 | 346| 544| 135
Other Expenditure for Reseaf¢h 222 | 155| 206 | 140

Notes

(1) - The substantial cost increase in 2006 is mostly due to the increasdaoy tevel as for the new
national contract. The 2007 cost is estimated starting from the 2006 vaduming a prudential yearly
cost increment of 3%.

(2) - The exposed costs do not include the 2 post-docs and 1 compudeialigs paid on the

COMETA/PI2S2 project funds since October 2006. Their cost is ab2@00 euro per year.

(3) - The 2005 peak is due to the moving of laboratories in the building in Vieaksig.

(4) - In 2006 the increase of expenditure for research investmentasiated for by the acquisition of the
XSHOOTER components, that cost about 200 keuro.

(5) - This listed values do not include the expenditures for the library listéabie 4.

about 3 to 4 undergraduate students, plus 3 to 4 people devoted to thechytregram. The building in
Via Ingrassia has been rented in the middle of 2005 and (partly) adaptdteftNAF-OAPA use during
2005. On December 31-st 2005 all the equipment has been moved in Véssieywhere a (slow) restart
of the laboratories and machine shop has begun. The restart hasigefndampleted by the end of 2006.
The available space in Via Ingrassia is about 600 sq.m.. This latter spagmiszad, at the moment, in
a single big open space of 400 sg.m. hosting both the XACT facility (see Figuhe cover page) and
the machine shop, plus half a dozen small and medium size rooms (all toget»r €. m.) hosting few
specific laboratories, the XACT control room, the parallel computer systedwery few office spaces. In
Via Ingrassia are stably working 8 persons, plus a couple of undirgta students. When the XACT is
used from external visiting team of scientists, the office space crisigriEzTeven worst.

Both the Palazzo dei Normanni as well as the Via Ingrassia premisesuapped with a fast network
infrastructure that has been recently completely renovated thanks te frod a MUR-PON program
approved in reply to a national AO. The OAPA program has been led Bgdehino in collaboration with
the staff of OAPA computer center. The two sites are interconnected wittlieeded fast optical link. The
entire OAPA internal network is connected with state of the art firewall ptiote to the external worldwide
network. The administration, as well as all other activities, makes largef gsenputer support. Each user
has access to his/her own workstation that, up to now, has been possimevate when obsolete.

On top of the OAPA premises at Palazzo dei Normanni is installed a modemaiitoneteorological
station whose data are regularly collected and made available to a dedicatedhlservice as well as to
interested researchers. The OAPA meteorological data constitutes theel@figest meteorological series
in the Mediterranean area, has been recently included in the study of lomglimate change in Europe,
and several scientists have shown interest to include it in their studiear o4 activity has been taken

To guarantee the functioning of the activity we have sacrificed the lecbar to host the administration and have relocated
the direction in a much smaller office. Only a couple of weeks ago we gatniration on the starting of planning for the post-
earthquake restoration of Palazzo dei Normanni.
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care by a university researcher that is near to retire. NotwithstandirijpQ®eteorological series seems
to be scientifically valuable and its value would, at least, ask for continuitegatdlection it is hard to
conceive, both in the current INAF and UNIPA assets, a way to suipipisractivity even with minimal
human and financial resources.

Returning for a moment to the issue of working space, OAPA has started yeany ago a program
for the realization of a new building. In 2002 INAF has acquired for therie OAPA premise an old
industrial pasta-maker factory building in the surroundings of the aresenis located the DSF&A of
the University of Palermo. In 2004 the (new) INAF Board, within the frarmeof a reorganization of
the INAF structure research network (i.e., fusions of structures ofahegeographic area), has started
discussing the case of Palermo and has decided to support, in principleatization of a INAF new
premise taking advantage of the program started by OAPA. As of todayodseveral difficulties a new
building project prepared by the selected architect team has been subimitiedpring of 2007. The new
project solution plans to destroy the old building and build a new one on the aaeaelf approved as
proposed, the new building will have 6000 sg.m. over 4 levels, could hatktthe OAPA and IASF-PA
activities except the laboratories and machine shop that should remain entkd space of via Ingrassia,
just few hundred meters apart. The overall cost of the new building is dstin@be about 10-11 Meuro.

7 Scientific Infrastructures, Facilities and Laboratories

OAPA premises at Palazzo dei Normanni host a library consisting oft &0000 volumes, half of which
are monographs. It constitutes the most important library devoted to astyarad astrophysics of western
Sicily (the other being the Catania one in eastern Sicily) with specific sectionsedieto general physics,
public outreach and history of science. The library of OAPA is very oltihdaback to more than 200
years ago at the time of Observatory foundation by G. Piazzi, its firsttdire®s a result the historical
collection is conspicuous and it can now be easily accessed since itérasdherdered in the 90’s thanks
to the effort of D. Randazzo and G. Fodera’-Serio (now retired®. dlrrent library gives electronic access
— thanks to the INAF national library service — to all relevant astrophlpicdessional journals, as well
as paper access to a sizeable fraction of them. The current librarp, ¢ake by F. Martines, has a rich
collection of monographs that is regularly kept updated with the acquisitiaadit 100 new titles per
year. The OAPA library has an electronic catalog that can be accesdiet @ising a simple WEB search
interface. The library is suffering a big space problem whose (temgasatution will require an already
planned increase of the available bookshelves.

At Palazzo dei Normanni is also installed a computer system fully devotedeaneh activities. The
core of the scientific system is composed of a Linux cluster in "load balahcargiguration consisting of
four 2-processor servers (3 with AMD Opteron and 1 with INTEL EMB4TThis system can deliver about
30 Gflops of computational resources. Two SANs (Storage Area NiYwacquired thanks to the MUR-
PON for the OAPA network upgrade — permit to have on-line access tda &boBytes (with replication).
Two other 2-processor servers provide access, through remote abiemections, to Microsoft Window
applications.

Printing services are provided by B/W printers, 2 color printers, a lanfigmwe B/W printing/copying
system, and a large area color printer. Some of the printers are hostedirnilttieg in Via Ingrassia.

OAPA premises at via Ingrassia hosts SCAN (Computer System for NurhAsgtraphysics) consist-
ing of two Linux clusters of 24 and 12 AMD core processors, respelgtiihose systems deliver 105
Gflops and 48 Gflops, respectively. The 24-core cluster is equipjitbdavfast interconnection network
with small communication latency perfectly suited, and constantly used, foothgon of 2-D and 3-D
numerical hydro-dynamical and small size magneto-hydrodynamicalgmab

In the same building OAPA hosts the XACT (X-ray Astronomy Calibration argtiiig) facility and
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the machine shop. Both have been recently renovated/upgraded thankHiB-PON program we have
already discussed.

XACT has started to be operative since 1993 and various upgradesban performed since then.
The latter and major upgrade has been performed in the 2004-2006 paddths allowed to extend the
beam line from 17 to about 35 meters (cf. Figure in the cover page), ta adphisticated monochromator
based on Bragg double diffraction that covers the energy band Ok&\30to add a test chamber for
mirror test, to improve and rationalize all the acquisition and control systemsy&dap and install a new
vacuum-qualified micro-movement system for testing of optics.

As of today XACT consists of a vacuum beam line with at one extreme ary Xearce (micro-focus
with multi-anodes) emitting a narrow beam, just after the source there is a sraaibehn hosting the X-
ray monochromator, at the other extreme of the beam there is a 1 meter diahsetdyer with reading
detectors and some micro-movement systems. A 2 meter chamber in the middlendliree#s thought
for the testing of X-ray optics. The vacuum pumping system, based on §thie &t magnetic levitation
turbomolecular pumps, is totally oil-free (i.e. carbon contamination free) aes kot introduce any vibra-
tion on the overall beam-line. All vacuum equipments (pumps, valves,preasd temperature gauges)
are remotely controlled by one of the computers of the X-ray laboratorymfdio-movement systems
are remotely controlled by computers. The reading detectors are 2 comnpeogartional counters, 1
gas scintillation proportional counter built in house, a single pixel solid sktectbr sensible up to 30
keV, and a micro-channel detector with spatial resolution of @0 The test chamber at one end of the
beam line is hosted in a class 1000 clean room. An UV/Visible beam line, usedyrf@inesting the
transmission properties of filters, is attached to this chamber and completea@ie X

In the same building are hosted also an established, but still growing, tabofar the development of
microcalorimetes for applications in the X-ray domain and a, still under denadop Laboratory for Ex-
perimental AstroBiology (LEAB). The first is equipped with an adiabatic dgmetization cryostat devel-
oped in house, control temperature system, cold reading electronics|larstrix of microcalorimeters,
etc..

The LEAB consists of a high vacuum:(10~!° mbar) chamber containing 14 ports, besides those
dedicated to the vacuum pumping system, so that X-ray (1.5 - 10 keV) an(HU%y «) sources, IR
spectrometer, detectors can be added to the chamber. The chamber ladesitaccold finger integrated
with a temperature controller to provide a control of temperature, with absatetgracy oft 1 K, from
10 K up to room temperature and a HIDEN mass spectrometer system.

Other scientifically notable hardware includes a couple of clean benzloesiple of optical tables, a
Fizeau interferometer (now on temporary loan to Osservatorio Astronornigx@rh for the integration of
XSHOOTER instrument), a vacuum leak finder, dewars for liquid heliumnénogen, etc..

8 Junior Scientists and Guest Scientists

During 2004 B. Stelzer, from Germany, and T. Morel, from Franceehaorked at OAPA as post-doc
fellows of the UE Marie Curie TOK FP5 programm entitl€tle Interplay between coronae and stellar
structure along the evolutionary pathhis program, led by G. Micela, has lasted from 2000 to 2004 during
which three 2 year post-doc fellows have been recruited (the third fellmswwSanz-Forcada from Spain,
now returned in Spain with a five year tenure track contract). B. Stelzemisarstaff researcher of OAPA,
while T. Morel is a post-doc at the University of Leuwen (Belgium) workimgthe analysis of Corot data.
Starting in July 2004, following a national level announcement of oppitytbg MUR and subsequent
selection, OAPA has obtained a three year special grant that has ingéoyed, following the selection
committee recommendation, for graduate student fellowships or post-dtactsn We have activated
a 30 month fellowship for a graduate student (M. Miceli, now post-doc witlorgract of COMETA
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consortium), a 2 year post-doc contract initially assigned to B. Stelzerudrsbgquently, when B. Stelzer
has become a OAPA staff member, to L. Prisinzano, a 6 month fellowship adsignM. Guarcello
(now graduate student of the Ph.D. Course in Physics) and part ofaheiél post-doc contract recently
assigned to L. Scelsi.

In July 2004, just at the end of the FP5 Marie Curie program mentionecealb@ have startetbH-
ERPA (The Influence of Stellar High Energy Radiation on Planetary Athewsp) a four year project
selected as part of the Marie Curie TOK FP6 UE progré®hERPAIs led by G. Micela and consists
of three 2 year post-doc fellowships plus two grants for short-term (2ttmeach) visits of two senior
scientists. Two of the post-doc fellowships have been assigned by thef @0@4 to Facundo Albacete
Colombo, from Argentina, and to Javier Lopez-Santiago, from Spaith Bave already finished their two
year stay in Palermo and have returned to their countries where F. Alb@okimbo got a permanent
position and J. Lopez-Santiago has obtained an UE Marie Curie Re-itibeg@rant. The third two year
fellowship has been assigned to T. Penz, from Austria, who will workAdRuntil the end of June 2008.
F. Albacete-Colombo has studied the Cyg-OB2 region, revealing its low rekss population and char-
acterizing the spectral and variability properties of its X-ray emission. fetantiago has worked on
the properties of the stellar sample of the XMM-Newton Bright Source Sarapkkmore generally to
the X-ray properties of stellar moving groups in solar neighborhoodeiiz s working on the effects of
stellar high energy radiation and its evolution on planetary atmospheres wittufsr attention to heating
and mass loss.

With the spring 2006 startd@HOENIX (A European Program for the Transfer of Knowledge on joun
Stellar Objects, their Surroundings and Jetahother project approved as part of the Marie Curie TOK
FP6 UE programPHOENIXis led by S. Orlando and consists of two 2-year post-doc fellowshipsr Afte
some initial recruiting problem the first fellow, T. Yelenina, has started tiarity in the spring 2007. The
selection of the second fellow is still open. Tatiana Yelenina’'s main reseaechis the MHD numerical
modeling of the ambient medium surrounding YSOs: from the interaction bettixeestellar magneto-
sphere with the inner accretion disk to the propagation of protostellar jets.

At the end of 2006 it has been approvednstellation: The Origin of Stellar Massem FP6 UE Train-
ing and Mobility Network, involving 12 research institutes of 7 EU countris&\F-OAPA and INAF-Oss.
Astr. di Arcetri are among the participant research institutes. The anogas started in December 2006.
Since INAF is a single legal entity the INAF participation is formally run by IN®RPA under the
leadership of G. Micela. As a matter of fact the INAF-OAPA and INAF-&rcco-run the program and
the INAF-Arcetri activity is under the responsibility of D. Galli. As part oketplanned activity, a two
year post-doc fellow, E. Hopewell, has already been recruited fokimgat OAPA and she will start her
activity during October 2007.

Apart those already mentioned, other junior scientists have worked &slpogellows (assegno di
ricerca) at OAPA during the period from 2004 till October 2007. Thestminc fellowships were mainly
covered by external funds from ASI and MUR-PRIN. We had 3 pe@d&\. Artale, C. Pelliciari and
E. Perinati) that have worked at the scientific/technological activities oKtheey laboratories (material
transmission properties, X-ray light optics, bolometer detectors, up@fad&CT facility instrumenta-
tion). One has left at the end of 2004, another at the beginning of 2@Déha third just few months ago.
In at least a couple of cases they have left since they have not sggrossible employment opening
within INAF-OAPA. We had also 2 post-docs that have left: N. Pizzolatoh@eleft in 2004 and is now
working at the DIFTER of UNIPA) and A. Marino (she has left in 200&as now a post-doc at the
INAF-Oss. Astr. of Padua). L. Prisinzano is working with an Italian pist-fellowship since December
2003. She works mainly on optical/IR photometry and spectroscopy ofistaltssters and young associ-
ations and is now near the end of the maximum 4 year post-doc fellowshipe lagh6 months, she has
studied the SED of possible YSO members and has classified them accordunjutionary status, after



28 INAF — OAPA: Report 2004-2007

having assembled the deepest photometric catalog of the Orion Nebula @lastddV to 8 um using
data from the HST Orion Treasury Program, WFI@ESO, ISPI@CTIOIRAL/Spitzer. By comparing
the properties of their X-ray emission, deduced by a further analysie @@IUP data, she has shown, for
the first time and on solid observational basis, that the X-ray emission o&YiSthe earlier evolutionary
phase is lower than in the subsequent evolutionary phases.

Since January 2007 L. Scelsi is working with an of Italian post-doc felhipvsn the coronal properties
of pre main sequence stars in nearby star forming regions; more spgitiogheir chemical abundances
and temperature stratification. He has been deeply involved with the XEg3cpamd has been involved
in the simulations of X-ray spectra of pre-main sequence stars duringepanation phase of the XEUS
proposal.

We have also to consider other post-docs who work as part of the OAg§anomy Section system:
(&) M. Miceli and G. Sacco that, after having concluded their PhD coargenow working within the
COMETA Consortium at the PI2S2 project on research lines of OAPASri8ionito with a contract on
P12S2 funds for research at the Astronomy Section. M. Miceli is workinghe analysis of X-ray data
of SNRs and on the numerical modelling of the observed emission, G. Saamokigsig on the analysis
of optical emission of young Sigma and Lambda Orionis clusters observedmWwAMES and he has
started a training on GRID computing and hydrodynamic modelling of accrdgtigrssystems, S. Bonito
is working on the X-ray and HST spectral observations of YSO jets anth@mumerical modelling of
the observed emission ; (b) I. Pillitteri and C. Argiroffi whose fellowships @vered by funds of the
University of Palermo. I. Pillitteri is working on the analysis of X-ray andicgl data of nearby star
forming regions. In the last year he has devoted most of his efforts to B&MDfroject and to the data
gathered with the DROXO project, while C. Argiroffi is working on the X-ragigsion from classical
and weak-lined T Tauri stars, and on the modelling of the accretion sheaely X¥mission. She is also
determining the solar coronal emission measure vs. temperature of flaieseparately, of the quiescent
corona in order to evaluate their relative role and the difference of tHeablguiescent plus flaring)
emission measure with respect to that of various active stars. By cormectiar and stellar physics
she has also worked in simulating, starting from solar evidence, the thenchalosm-thermal hard X-ray
emission from stellar coronae in preparation of the Simbol-X mission.

Since 2006, 3 graduate students (P. Pagano, M. Caramazza, L). Adfar their fellowships covered
by INAF, 1 by INAF national funds and 2 by INAF-OAPA specific funds Pagano is working on MHD
modelling of shock fronts and flux rope eruptions generated duringr@bidass Ejections, using the
MHD version of the adaptive mesh refinement FLASH code. M. Caramiazazarking on the low mass
star formation and properties at different galactocentric distances, idiffénent environmental condi-
tions. The specific goal is the determination of initial mass function, disk &ecyiand coronal properties
in a star forming region at the edge of the Galaxy. L. Affer is working onyiineng stellar population in
the solar neighborhood through spectroscopic observations of Xelagted samples. The final goal of
this study is the determination of the history of stellar formation in the solar neigbbd. Finally, since
January 1st 2007, M. Guarcello has entered on the graduate sctibbkas working on the effects of
the environment on the evolution of circumstellar disks with particular attentioretphbto-evaporation
induced by the UV radiation from massive stars in star forming region.

In many cases the ltalian junior scientists working at OAPA have had thébpitggo perform ex-
tended visits to work with other colleagues in Italy or abroad. In the recasit those visits have con-
centrated at the INAF - Osservatorio di Arcetri, at the Harvard-Smitlaso@enter for Astrophysics, at
the Spitzer Science Center, at the LAEFF (Spain), at the Universityroihio, and at the UniSternwarte
Hamburg.

In the time frame covered by this report OAPA has hosted the visits of manyagals of other re-
search institutions all over the world. We here just mention the more extemdedusrent visits, namely:
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in 2004, H. Schnopper (SAO, Cambridge, USA), C. Cecchi-Pestellip. (@ Fisica, Univ. Lecce) and
F. Favata (ESA/ESTEC RSSD); in 2005, F. Favata (ESA/ESTEC RSSBank-Forcada (ESA/ESTEC
RSSD), Ines Crespo Chacon (Universidad Complutense Madrid,)Spaiemy Drake (SAO and Chandra
X-ray Center, Cambridge, MA, USA), and Hugh Hudson (Space Sei&aboratory, Univ. of Califor-
nia, Berkeley, USA); in 2006, F. Favata (ESA/ESTEC RSSD), C. Qeeektellini (INAF-Oss. Astr. di
Cagliari), Susan Hojnacki (Center for Imaging Science, Rochestetuliesof Technology, Rochester, NY,
USA), Oleh Petruk (institute for Applied Problems in Mechanics and Mathemaiiags, Ucraina), Anita
Mc Connell (Cambridge University, UK), and Alison Morrison-Low (Nat& Museum of Scotland, UK);
in 2007, J. Sanz-Forcada (LAEEF, V. del Castillo, Spain), C. CeBelsiellini (INAF - Oss. Astron. di
Cagliari), J. Lopez-Santiago and |. Crespo-Chanon (Universidadplutense Madrid, Spain), and ex-
tended visit at XACT from Zhang Chengmo, Wang Huanyu, Yang Jiawad, Xuelei, Liang Xiaohua,
Cui Xingzhu (Institute of High Energy Physics of Chinese Academy ofr&as, Beijing, China) for the
calibration of LOXIA instrument on-board of CHANG’E-1 space missiomg &rom M. Kowalinski and
S. Gburek (Space Research Centre of Polish Academy of Scienciiefaalibration of SphinX space
instrument.

9 Relation with University and other research institutions

The OAPA scientists are involved in various activities of high level formatiothe period covered by this
report OAPA has hosted about 30 stages of students of Physicsyiobiental Engineer and Informatics
degrees as well as summer stages of several foreign students in the fagliical spectroscopy, design
of optical spectrographs, and technologies and calibration of X-réagimentation. OAPA scientists have
given lectures in about 3 distinct courses per year of the UniversiRalgrmo. A. Ciaravella has taught one
Physics course of the "Conservation and Restoration of Beni Culturadjfes of University of Palermo
in the years 2004-2005 and 2005-2006;

The OAPA scientists work in close collaboration with the four professoth@fAstronomy Section
of Department of Physical and Astronomical Science of University ¢érR@. The four professors (M.
Barbera, G. Peres, F. Reale and S. Serio [recently retired]) aveiates] to INAF and have a cost-free
research contract with the INAF-OAPA for the programs of common inteffesm the scientific point of
view, the OAPA and the Astronomy Section of DSF&A act as a single entity tryimgptionize the use of
resources, spaces, etc.

From 2004 to 2006 10 Laurea theses and 7 Ph.D. theses have been theldO®APA+Astronomy
Section system. In more than 60% of cases those thesis are jointly supdyyiagdAPA scientist and a
professor of the Astronomy Section. Starting with 2005 G. Micela, a seciiemtsst of OAPA, is a member
of the board of Ph.D. Physics School of the University of Palermo ardsshurrently supervising two
Doctorate theses. During 2006 7 PhD students have worked within the ©@Xd?®nomy Section system,
3 of them have finished their three-year doctorate degree courseamacptesented for final evaluation
their Doctorate Thesis. Three of the four remaining students have obtaifetbwship (or equivalent
economical help) on OAPA grants or contracts. A new graduate stuadetied in 2006, has started his
three year course with the beginning of 2007.

Since 2005 A. Maggio, another senior scientist of OAPA, is involved withptiogect "Scientific De-
grees (Lauree Scientifiche)” run by the Science Faculty of the UniyerPalermo, aiming to revitalize
the interest of secondary school students in hard science degreleassPhysics, Chemistry, Mathematics,
etc.

OAPA has a long tradition of collaborations with scientists of Harvard-SmitasdBenter for Astro-
physics (Cambridge, MA, USA) in the field of solar and stellar physics dsasan the field of X-ray
instrumentation development. This latter is an heritage of the participation to teprdor the Chandra
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HRC realization. Moreover we have active collaborations with scientistseoDépartment of Astron-
omy of Chicago University, the X-ray Group of Penn State Universitystear group at the Hamburger
Sternwarte, the MIT X-ray Group, the Max-Planck Institiit Extraterrestrische Physik, the X-Ray As-
tronomy Group of Leicester University, the RSSD of ESA-ESTEC, thed Belerrer Institut of Zrich,
the Observatoire de Grenoble, the Spitzer Center a IPAC-Caltech, the gtellgp at the University of St
Andrews, etc. as well as national collaborations with colleagues of di#df fesearch structures or other
Universities (as discussed in the Research Program section).

Several OAPA scientists (G. Micela, M. Barbera, A. Collura, F. Booghare part of the Italian col-
laboration that is working for the phase A study of the French/Italian/Gei®iraiol-X mission. OAPA
scientists (S. Sciortino and M. Barbera) are part of large internatiafiaborations that have submitted
in June 2007 the EDGE and the XEUS proposals to the ESA Cosmic Visiongonodn particular, S.
Sciortino has led the effort of writing the "Dynamics and chemistry of cosmismés” science section of
the XEUS Cosmic Vision proposal to ESA.

10 Transfer of knowledge to non-astronomical enterprises

In the last few years there has been growing attention to the issue ofetnamgfknowledge developed
within research institutions to the Italian productive system. Since 2004 IN#sRried to transfer tech-
nologies developed for specific astrophysical applications to the rtoommasical world, specifically to
the industries. In order to stimulate this process the Italian Government Watedepecific financial re-
sources to research and innovation activities of industries to be pedasiitie participations of research
institutes and universities.

In 2004 the office for technological innovation (UIT) of INAF has meted to the Italian Minister of
Economy (MEF) a national program, named PRISMA, for the Innovatiahevelopment of Industries
of Southern Italy. The OAPA has presented, under the responsibility 6bRura, a sub-project for "High
Vacuum System for X-ray measurements” to be realized in collaboration vétsntiall Sicilian company
BELTEC. As a result of the project realization, BELTEC has increaseskitsin the realization of high
vacuum systems for other non-astrophysical research activities ordiostrial applications, and OAPA
has improved the capability of XACT in view of possible non-astrophysipalieations. The project
has been approved within INAF and then presented to the MEF and hadeted. The project has
successfully concluded in February 2007, and its results preseritelay 2007 final PRISMA meeting
in Rome at MEF. The OAPA sub-projects has been funded for abouktels®.

With the successful conclusion of PRISMA project the INAF-UIT hastetha process to present a
new more ambitious program to MEF. The project, named ASTROSFERA  tiefdre program for the
formation and evolution of industries in Southern Italy. OAPA has preseuntater the responsibility and
coordination of A. Collura, a project for realizing a prototype of an inidalsnon-dispersive, high energy
resolution X-ray spectrometer with imaging capability based on micro-calorimaéffeo small Sicilian
companies are involved in the project. The OAPA sub-project has bekm@ttin the INAF proposal to
MEF that is currently under evaluation.

Finally it is worth to remember that the COMETA Consortium, as part of the P[8j2ct of which
OAPA is one key actor in Palermo, is acting to disseminate the knowledge othepdssibilities offered
by massive parallel computation within the GRID paradigm for base and dpgléearch as well as for
improving industrial products.
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11 Organization of Scientific Events

Contrary to the previous three years during which OAPA has organaexta national and international
meetings, in 2004-2007 this activity has been less conspicuous and CasPérdranized just few events,
namely:

e Public Meeting with the President and Upper Management of INAF foremtasy the status of
INAF activities in Palermo, 10-11 March 2004, Room A of DSF&A, UNIPAddRoom Cocchiara
of CNR Research Area, Palermo

e Solar Coronal Loops Workshop and SOLAR-B Discussion, 1-3 Seme2®04, Hotel La Torre,
Mondello, Palermo

e DROXO Collaboration Meeting, Palermo, September 2005
e XEUS Italian Community Workshop, 11-12 May 2005, Hotel Mediderrafabermo
e Collaboration Meeting of INAF-PRIN PANCA Project, Palermo, April 2007

In December 2007 a meeting will be held in Palermo to present to the scientifigstited and public
body communities the realization of the computer facility of the COMETA consoritiuRalermo as well
as to illustrate some of the ongoing research programs, etc. This meetingdatlyuco-organized by
INAF-OAPA, INAF-IASF/PA and UNIPA.

Depending on the ongoing interaction between ASI and INAF, OAPA is pignto organize in
Palermo a national INAF-ASI meeting to present the scientific achievemetamet within the INAF-
ASI contract 1/035/023, run by INAF under the national scientific resyaility of G. Micela. We are also
starting to plan an international school on stellar X-ray astronomy techmagipart of the Constellation
UE network.

One major limitation in the organization of small-medium size events is the lack of guaigemeet-
ing room as an effect of the 2002 earthquake that required to reloegaethinistration office in the former
OAPA meeting room.

12 Public Outreach Activities

The scientific and technological activities are accompanied by a prodraalic outreach in which many
of the OAPA scientists are involved. Those program includes public cemées, special observatory open-
ings in the occasion of local ("Palermo Apre le Porte”), national ("Settindeim Cultura Scientifica”),
and international ("The Researcher’s Night”, The Year of Physigshts as well as in the occasion of
astronomical events (Sun or Moon Eclipses, Venus Transit, etc.) ofaspeblic interest. Some of the
public conferences held by invited speakers have been attended 8setiarof participants, some of the
public events, such ad those held at the Botanic Garden or in front ofdtte@ral in the occasion of
the two recent Venus transits, have seen the patrticipation of severahtisiof people. Some of those
activities have been and are made in close collaboration with scientists of INB#~PA, the other INAF
structure in Palermo, with the University of Palermo, and especially with refsess and professors of
DSF&A, as well as with teachers of secondary schools of Palermo armusdling area.

In the upper floor of the OAPA premise at Palazzo dei Normanni is hos¢égivtiseo della Specola”,
which exhibits a rich collection of scientific historical instruments. This collectillustrating the two
century history of the Osservatorio di Palermo and, in general, of astrpin Palermo, is regularly visited
by at least two school classes for 4 days a week (during school tihe)running cost of this program is
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partly covered by entrance fees, the rest of cost, and specificallgftbat person devoted to the needed
secretarial and reservation work, is covered by external fundsdfaum yearly basis by the OAPA. A
program of night observations has been started on an experimenwirbapring 2005. The additional
running cost associated with the observing night program is coverestdiyt fees. Observing night and
museum visit reservations are dealt with by the same person. In the penodénuary 1-st to July 31-st
2007 we have had about 3000 people visiting the museum, 600 people taking Fun observations,
1500 people taking part to night observations. Increasing limitation impgs#idltan national law on the
recruitment of external personnel is forcing to deeply revise the fumatiof the visit program, especially
the night observation one.

The position of OAPA on-top of Palazzo dei Normanni, where seats the &i€ligional Parliament,
limits the access to OAPA and to the Museo della Specola. As a result, the rafitiege activities, some
of which involve graduate students and post docs, requires help ohakgixiliary staff; during 2006 we
have employed two volunteers from the Italian Civil Services (at nofoosDAPA) as well as members
of the "Associazione Amici dei Musei” (Museum Friend Association). iew of the events planned for
2009, Year of Astronomy, in 2006 we have requested, in agreement WtRA) that OAPA be included
among the sites regularly employing volunteers from the Italian Civil Senaceniuseal and outreach
programs starting from 2008. The proposed program is under evaluatithe Italian Civil Service.

All outreach activities as well as the scientific activities are on-line on the AOAeb-page and are
advertised by press-releases and/or news reports in local newsjpaperadio/tv stations. When possible
the OAPA scientists made their best efforts to give international visibility to teainsfic activities taking
advantage of NASA, ESA and INAF press-release systems. Finally it ithwoentioning that during
the last 2 years three A&A issues had in cover page a figure taken frpergpaf OAPA researchers
(Favata, Bonito, Micela et al., A&A 2006 450, L17; Miceli, Bocchino, MagdReale A&A 2005, 442,
513; Flaccomio, Micela, Sciortino A&A 2006 455, 903).

13 Ph.D. Theses and Laurea Theses at OAPA

Below are listed the Ph.D. Theses that have been written as results ottedeae within the OAPA+Astronomy
Section system from 2004.

o |. Pillitteri, X-ray Emission and Variability of stars in young open clus&gptember 2004

P. TestaSolar and Stellar Coronal Structures: X-ray and EUV Observations, ldgdrodynamic
Modelling September 2004

e C. Argiroffi, Coronal properties of X-ray bright stars in young associations: atantes, tempera-
tures, and variability December 2005

e P. Spano’,Part I: X-SHOOTER: design and development of an ample band, Hfgleacy, and
intermediate spectral resolution spectrograph for the VLT. Part Il Titnéum in the open clusters
of age greater than 1 Gyr: new FLAMES observations at Mbdcember 2005

¢ M. Miceli, The interaction between the Supernova Remnant Shock Fronts ant:trstditar Medium:
Models and Observation®ecember 2006

e G. SaccoQptical Spectroscopy of late-type stars in the young stellar clust@rionis and\ Orio-
nis, December 2006

e L. Scelsi.Magnetic Activity of Young Late-Type Stars: The Taurus-Auriga Stamiay Region
December 2006
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Below are listed the Laurea Theses since 2004 that have resulted intabieagublished referred
publication. Original Italian titles have been translated in English.

e S. Bonito,Protostellar plasma jets: interaction with the interstellar medium; emission nréshes.
Diagnostics and modelduly 2004

e M. CaramazzaX-ray variability of low-mass stars in the Orion nebulluly 2005

P. Pagandylagnetohydrodynamical study of CMEuly 2005

E. Troja, The thermal X-ray emission of the SNR IC 443 seen with XMM-Neudadn2005

M. Guarcello,Circumstellar disks in the star formation region NGC 6611: optical, NIR armay-
observationsApril 2006

14 Publications

Below is enclosed the list of publications of all 25 scientists (staff and pastallows) working at the
OAPA+Astronomy Section system. In the period from January 1-st 20@&&ptember 30 2007 155 re-
ferred papers have been published or are in press, the normalizats adypublications is 6.2, those
publications have been cited 1323 times and the normalized number of citatiorts I§\®2& strictly per-
form the above analysis considering only the 18 OAPA staff and postediogvs we have 145 referred
papers with a normalized counts of 8.0, 1203 total citations and 240 normaltatidns. Given the size
of OAPA and the strong integration of the various research lines compuiimgedigures separately for
research groups, etc. would have little meaning and we refrain to attemptalyt&al information on
each researcher is however provided in Table 3.

Personnel of the INAF - Osservatorio Astronomico di Palermo is indicatedloh while researchers
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