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and temperature
3. The decay-products can be tagged by y-rays or by XRF on accumulation targets

2. The Charge State Distribution can be modulated according to the plasma density

1. Plasma can be obtained by (almost) any element, includ




B X-ray line
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J / By D. Mascali S. Gammino “ gad}:atlon f(;r
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Dlagnosncs branch

\ N ; " Astrophysics,
\) D ; a8 Nuclear
Samples holder | E 2 DEC&YS

\
Output ion beam

i e = = = =
. Ll Y *Kr[Ti2=10.76 y, s-process, y@514 keV]

RF launching — / ’ § |
system N § 1 178Lu [T12 = 38 Gy, (CosmoChronometers;)
Liquid-N cooled axial X-Optical-MW | @ @ 202.88 & 307 keV]

and hexapolar coils diagnostics

187Re [T12 = 50 Gy, (CosmoChronometers)
noy—> 870s.] :
87Rb [T12 = 48 Gy, (CosmoChronometef's
no y —>%/Sr.]

Magnetoplasmas § :
lab t | | 'Be [T12 = 53 d, (BBN, solar neutrino)
1N laboratory  SEGIvedN A

Let’s trap beta-decaying radionuclides in
- magnetoplasma, thus studying if and how
the lifetime is affected by the atomic charge |
state and by the “environment” |
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Lifetimes are modified by the otomic charge s&o&e

VOLUME 74, NUMBER 4 PHYSICAL REVIEW LETTERS 23 JANUARY 1995

Effects of the Hyperfine Interaction on Orbital Electron Capture

.. M. Folan and V. 1. Tsifrinovich

Physics Department, Polytechnic University,
Received
, hydrogenlike 1ons have S
Measurement of the 87 and Orbital Electron-Capture Decay Rates
in Fully Ionized, Hydrogenlike, and Heliumlike “°Pr Ions

week ending

PHYSICAL REVIEW LETTERS 31 DECEMBER 2007

PRL 99, 262501 (2007)

O'W
tings and low radiative relaxation rate

needed to deplete the upper hyperfing
Yu. A. Litvinov,"? E. Bosch,' H. Geissel,'? J. Kurcewicz,? Z. Patyk,* N. Winckler,"* L. Batist,” K. Beckert,' D. Boutin,?

ment. ThlS pr Obably can be achleved C. Brandau,' L. Chen,? C. Dimopoulou,' B. Fabian.” T. Faestermann.® A. Fragner.” L. Grigorenko.® E. Haettner,” S. Hess,'
exchan ge CO"iSiOH techniques [ | 5] ) P. Kienle,*’ R. Knobel,'? C. Kozhuharov,' S. A. Litvinov,"? L. Maier,® M. Mazzocco,' F. Montes,'° G. Miinzenberg, '

h. f . . A. Musumarra,”’12 C. Nociforo,] F. Nolden,] M. Pfiitzner,3 W.R. PlaB,2 A. Prochazka,I R. Reda,7 R. Reuschl,l
system for this type of experiment is C. Scheidenberger,"” M. Steck.' T. Stohlker,' S. Torilov,"> M. Trassinelli,' B. Sun,"'* H. Weick,' and M. Winkler"

" 7 ac . —
magnetic moment of 'Be has not been , TABLE I. Measured 8+ and EC decay constants obtained for
expected to be about —1.3uy [16]. Approximately 10% fully ionized, hydrogenlike, and heliumlike *Pr ions. The

of "Be nuclei decay to ‘Li*, with a decrease in spin of values are given in the rest frame of the ions.

one unit, followed by emission of a single, experimentally

R [on Ag+ (sec™) Agc (sec™h)
detectable, y ray. If F = 2 is, in fact, the lower hyperfine
‘,,,l* Tgli_m - = gg??ai;—,g 140Pr59+ 0.001 58(8) o« o
- level of the ground state, then with A > kT the decay to |, ...
7 s . ) : Pr 0.001 61(10) 0.002 19(6)
 'Li* would be forbidden and an ion cloud would emit no 140, 57+ 0.001 54(11) 0.00147(7)

'y rays. This provides the exciting possibility of control-
' ling and switching a nuclear decay using hyperfine tran-
sitions. Driving the population into the F = 1 state with
| a resonant electromagnetic 7 pulse will induce decay to
| "Li* followed by emission of y rays.

A e e P R o e e NS ek B s

9 3 o

EC-lifetime variation already
observed in Storage Rings
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Attempts to obtain the “true” terrestrial half-life of “Be are done in numerous experiments worldwide;
'} in which “Be atoms are implanted in different chemical environments, see, e.g., recent experiments inf
"2 Refs. [9, 10]. The motivation for studying this decay is its impact for Solar physics, where the survival®
probability of “Be plays a crucial role for the neutrino fluxes from the “Be EC- and 8B Bt-decayst
[11] (see Figure 2). Although the main decay channel of “Be in the Sun’s interior is the free electror
| capture, Iben, Kalata & Schwartz [12] have shown that bound electrons can significantly increase thef
# decay probability. Theoretical predictions exist indicating that about 20% of "Be in the center of the Sunf
might have a bound electron [12, 13]. A longer lifetime of “Be in the Sun would increase the probabilit

4 e e e e e sy T e s e B

Storage ring facility at HIE-ISOLDE

Technical Design Report : 7Be lletlme variation
Table 1. Parameters of beams circulating in the TSR. See text for details. ! at different Ch arge
Ion Nuclear  Energy  Cooling Beam Hs target Beam Eff. target $
lifetime (MeV/u) time lifetime in ~ (atoms/cm?)  lifetime  thickness states 1s one Of the
residual gas in target  (pg/ cm2) >
"Be 3" (53 d) 10 2.3 s 370 s : hot tOplCS for HIE
18p g+ 100 m 10 0.7 s 280 s 1 x 1044 236 s 31000 ‘ .
26m A] 131 6.3 s 10 05s 137 s 5 x 1014 23 s 4200 IS OLDE storage rlng
52(Ca 207 4.6 s 10 04s 58 s 5 x 1014 9.6 s 3000
ONj 28% 6.0 s 10 0.25 s 30 s 2 x 10™ 12 s 1600
ONi 257 6.0 s 10 0.3s 26 s 2 x 10" 2.1s 60
132g, 30% 40 s 4 0.4s 15s 1 x 10'? 14s 1.2
132G, 45+ 40 s 4 0.2s 14s 5 x 102 1.6 s 7
1329 39+ 40 s 10 025 s 74s 2 x 102 3.6s 9.5
132gh 45+ 40 s 10 02s 10 s 5 x 102 1.3 s 90
186pL 46+ 4.8 s 10 0.25 s 4s 2 x 1012 1.5s 4
186phL 64+ 4.8 s 10 0.13 s 5s 1 x 103 1.7 s 20




A exciting possi d.&v s@u,o’kv c:wf bound-
A a ku9k~emergj conkent Ftasma

Physica Scripta

| Manipulation of nuclear lifetimes in storage rings

Fritz Bosch
Physica Scripta, Volume 1995, T59

value lead to a halflife of 42 x 10° y. For fully ionized ®*"Re the continuum 3~ decay
is forbidden (negative () value), whereas bound-state 3~ decay with the electron
bound in the K shell becomes possible. The dominant decay branch, a nonumque
| _first forbidden transition, feeds the first excited state 1187 J ke V excita u |
~ energy. This effect dramatically decreases the half-life of bare 187Re as measured }i
| at the ESR (see next sectlon) to 33 y only. The ﬁgure is taken from [42] |

— e —_— ————— =

187Re can be multi-ionized
and trapped in an ECR
machine: the S.R. observed
lifetime variation of 9
orders of magnitude (!!)

— e .

free B-decay

bound B-decay
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LETTER

Spectroscopic identification of r-process
nucleosynthesis in a double neutron-star merger

E. Pian!, P. D’Avanzo?, S. Benetti®, M. Branchesi*?, E. Brocato®, S. Campana?, E. Cappellaro®, S. Covino?, V. D’Elia®’,

LPU. F‘ynbo8 F. Getman?, C. Ghirlanda2, G. Ghisellini2, A. Grado?, G. Grecol®1, J. Hjorth®, C. Kouveliotou'?, A. Levan®,

L. Limatola’, D. Malcisam8 PA. Mazzalll‘”5 A. Melandn2 P. Meller®, L. Nicastro}, E. Palazzi', S. Piranomonte®, A. Rossi',
O.S. Salafia®¥ ,J. Selsing®, G. Stratta'®", M. Tanaka18 N.R. Tanvir'?, L. Tomasella3 D. Watson8 S. Yang?™ % L. Amzm1

L. A. Antonelli®, S. Ascenzi®22, M. G. Bernardini?2 , M. Boér®, F. Bufanoz"’ A. Bulgarelhl M. Capacc10h9'27 P. Casella"

A. J. Castro-Tirado®, E. Chassande-Mottin?, R. Ciolfi® ,C. M. Copperwheat“ M. Dadinal, G. De Cesare!, A. Di Paola®,

Y. Z. Fan®, B. Gendre®?, G. Giuffrida®, A. Ciunta", L. K. Hunt”, G. L. Israel®, Z.-P. Jin®!, M. M. Kasliwal**, S. Klose35, M. LiSi(’,
F. Longo®, E. Maiorano!, M. Mapelli**¥, N. Masetti"*®, L. Nava®*?, B. Patricelli*’, D. Perley', A. Pescalli>“!, T. Piran*?,

A. Possenti®, L. Pulone" M. Razzano*, R. Salvaterra‘“ P. Sch1pam9 M. Spera®, A. Stamerra®®% L. Stella“ G. Taghafem2
V. Testa®, E. Tro;a“' M. Turatto3 S.D. Vergam2 47 & D. Vergani!

THE ASTROPHYSICAL JOURNAL, 774:25 (13pp). 2013 September 1

© 2013. The American Astronomical Society. All rights reserved. Printed in the U.S.A.
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In-laboratory

measurements in the
MULTIMESSANGER era

OPACITIES AND SPECTRA OF THE r-PROCESS EJECTA FROM NEUTRON STAR MERGERS

DANIEL KASEN!'Z, N. R. BADNELL?, AND JENNIFER BARNES!+2
! Department of Physics and Astronomy, University of California, Berkeley, CA 94720, USA
2 Nuclear Science Division, Lawrence Berkeley National Laboratory, 1 Cyclotron Road, Berkeley, CA 94720, USA
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Figure 2: Left: Line opacity as a function of wavelength, comparing elements with d-shell valence shell
electrons (iron, cerium) to lanthanides with f-shell electrons (e.g. Nd, Os). Right: Planck mean opacities,

Kpl = %’%, for ejecta containing different mass fractions of lanthanides Xyq, the remainder being
non-lanthanides Xg. = 1 — Xng4. From Kasen et al. (2013).
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Nuclear Decays Observation

ion of the

samples holder
diagnostics
1 t

X-Optical-MW

Output ion beam
Diagnostics branch

real
superconducting trap

X-ray line

N

Superconducting axial
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y-ray detector
RF launching
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Nown-inkrusive plasma
diagnostics mebhods

1-10 eV " upto12keV
A

Optical

Plasma Immersed Spectroscopy for pin-hole cameras for X-ray HpGe/scintillator
antennas cold plasma (few eV) Imaging and space resolved detectors for hot

+Spectrum density/temp. spectroscopy plasma
Analyzers measure characterization

ﬁcﬁ suring the pla sma &Q&&j U ’iﬂ&mn& energy
regimes: éehsitj, t&mrtmture and plasma skructure
evaluation under different operative parameters
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% Three detectors were used for a broad characterization of the EEDF
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X-ray detector 1
- (HpGe @ 50 keV-2 MeV)

Magnetic coils
for axial trap

= Experimental setups for
(H:ér:gs?ﬁﬁw B SPACE and TIME-resolved

plasma mmersed
=5 = probes

characterization of
magnetoplasmas in compact
Multi-pin RF probes traps, including kinetic

' allow to measure

! polarization: how to 3 turbulences

distinguish between R L o T R S O 5 B D S S L B8 S e
O and X modes

radial ‘multi-pins’
RF probe

Spectrum
Analyzer

F ; Al window
/ Pinhole

Analyzing ] : X-ray
magnet : _~" camera
HpGe detector

\ N

\: s g

Pb collimator Kapton foil
L=300 mm D=25 um

Hexapole D=1 mm

Faraday cup L] =

camera

~ [see also E. Naselli et al. poster presentation, this conf.]




(3 kHz-300 -
GHz) ¥ GHz-430+

| TH 2) - Optical plasma

Observation

(1,6-12 eV)

Spectroscopy 1D/2E

density<temp.
measurement
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Ptasma dmgnoshc:s me&kads

?VISIb|E&U\_/»' ~ EuV == soft-Xray_».--*Hard-Xray

(3kHz-300 | (300 | (1,6-12ev) | (10-120eV) |  (0,12-12keV) | (10-100 keV) |
GHz) ¥ GHz430v s 9 } = ] v
‘T,H 2) 7/ Optical plasma
Observation
Spectroscopy 1D/2D
density-temp.

measurement

Hy
656.28 nm

Fulcher
600-640 nm

Hg
410 2 nm 486.13 nm

—_
o
o

Intensity [A.U.]
(@)
O

2 | 18 19 0 | '
43405nm 640 10 10 1016 1017 1078 1010
\ /J Electron density [m'3] Electron density [m'3]

T, 2= .---.._.s.-' \,-f_ .z-- i 5 ’v—l.-_-._- ,4_.,‘__,. ,__

Tt e _'-.'4 —

400 600 S U Fantz, Plasma Sources Sei. Technol ]5 p.S137 (2006).
Wavelength [nm] 3 ' ’




i

Al

ic system has been

designed jointly with SICIL-Sat s.r.1.

Cross polare
>
tr

ime

(satellite communications)

|

2
O

The polar

Controller

Camera Plasma

Setup Block Diagram




s =
= AT

ay rokaki

<

R = -0.0094 --> No Correlation

[= 3

R =0.88 ->[Ca

Fitting procedur

Estimated plasma density:

n,=2.93+0.8-10"¢ m3

110}

—

o

el
=

S
D

80 90

70

1.3 1.4
i [sz]

59
Plasma filled
Chamber

s

Empty Plasma
Chamber

e g D R S N <~ = ==

=

o b S,

Exper1menta1data have been fitted with
statistical consistence by a A% law, in agreement
‘with Faraday rotation dependence on the

e s

>

=

0
probing wave-length

E. Naselli et al., The first measurement of plasma density by means of an interfero-polarimetric setup

in a compact ECR-plasma trap SIF 2018, Otal talk Wednsday moring
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‘:‘Ma'gnetic: field [Gs]

_Bmin/BECR=0'56

e s Mu&nd;agnms&ﬁs mctudma QES fc;-r

—B i/Becg=0-94

e F s&u,ci'jma cold eleckrons

—_— Bmin/BECR=1 .04

reae &1.2 Eresem&ad o& IL.ISl%Genava

Data seem to say temperature and abundances of warm/
hot electrons depend mostly from axial gradients

-@-LP: 1.5.10 mbar
-¢- OES: 1.5.10°* mbar
-@-LP: 2.10°2 mbar

-¢ OES: 2.10° mbar
- X-rays (3-25 keV)
- X-rays (>30 keV)

-@-LP: 1.5.10™ mbar
-¢~OES: 1.5-107 mbar
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Non-inkrusive ptasma diagnostics methods

RF IR Visible & UV EUV Soft-Xray Hard-Xray
! | _9
(3 kHz-300 | (300 (1,6-12 eV) (10-120 eV) (0,12-12 keVv) | (10-100 keV)
GHz) GHz-430
THz) .
Optical plasma X-ray Pinhole Camera
Observation Imaging & 2D- SDD - HpGe
Spectroscopy 1D/2D Spectroscopy X-ray detectors
density-temp. 2D energy distribution ana Spectroscopy
measurement (relative) density

X-ray imaging ’.




CCD camera ‘Se&-—-u.p

Plasma chamber Object (plasma)

58 .
HpGe detector Pinhole

| \ SDD detector
or CCD camera

Bending
magnet

Andor Technology - Newton
Sensor size 27.6 mm x 6.9 mm
Pixels 1024 x 255 (0.3 MP)
Energy Resolution 150 eV
Energy range 1-10 keV
Magnification 0.082-0.124-0.158
Pin-hole diameters 75 um and 100 um (W and Pb)

Faraday cup

—

Pin-hole holder

Aluminum Window

S T e T O
"?"‘i-‘:'*.f o ;;'}73.?‘:{;3'«:’




1.5<E<2.5 keV

2.5<E<3.5 keV - Arions

—

;f 10p Publlshlng

Plasma Sources Science and Technology
:' Pasma Sources Sci Technd. 26 @017) 075011 (14pp)

nps://doiog/10.1088 /1361-6505 /aa7 58

| Electron cyclotron resonance ion source
| plasma characterization by energy
| dispersive x-ray imaging

| RRacz'”, D Mascali’, S Biri', C Caliri’, G Castro’©, A Galata’,
S Gammino’, L Neri’, J Pélinkas', F P Romano® and G Torrisi-




Advanced design of the plasma chamber walls
oriented to spa&ia\uv“resotve_d X-ray spectroscopy

X-ray image from 2014 experiment

Measurements in 2014 show that fluorescence
lines can be used to get info about where the
electrons collide on the chamber walls!

Now, in order to have well separated ; E
component of the emitted X-ray: W Tirets 0
- special design of plasma chamber Al plasma electrode || Ar plasma
for studying confinement dynamics 104;\%& D "N Ep——
(plasma vs. losses X-radiation emission) ol i | plasma chamber

ol MMMW

Inj. endplate 10'} = : - : = .
Ta - La @ 8.1 keV ' energy [eV] . 4

ral
h%4

%

Y

V)
\
iy

o

1
AL

Already in 2014 PhC X-ray

Ar-plasma space resolved-spectroscopy was performed
Ka @ 2.96 keV

xt. endplate

R. Racz et al. Plasma Sources Science and Technology, Vol. 26, No. 7
D. Mascali et al., Review of Scientific Instruments 87, 02A510 (2016)




nced design of th

High-spatial resolution, time integrated images with an exposure time of 50 sec

- Counts estimated in each ROI rely to n-E, i.e. including both photon flux and
energy content

1000

X-rays coming from magnetic
branches consist of mostly
fluorescence from Ti

X-rays coming from plasma are

mostly due to ionized Ko Argon lines
- 425

Flux in Branches+Poles=LLOSSES
Flux in red rectangles: PLASMA

1000 a0 am a0 G600 S0 400 30 200 100

Decoupling of n vs E will possible only after the spectral analysis
(already acquired but not yet elaborated)




Magnetic coils
for axial trap

X-ra); d&ecbor 1
- (HpGe @ 50 keV-2 MeV)

X-ray detector 2
(HpGe @ 30-500 keV)

plasma immersed
probes

! Multi-pin RF probes

allow to measure

-i polarization: how to §
¢ distinguish between

O and X modes

radial ‘multi-pins’
RF probe

Analyzing

HpGe detector

Faraday cup

Experimental setup for time-
resolved characterization of a

turbulent plasma

Experimental setup for
SPACE and TIME-resolved
characterization of a turbulent |
plasma

Spectrum
Analyzer

4 Al window
/ Pinhole

/ X-ray

|V _— camera
@

. RF probe

e \ —
Pb collimator Kapton foil
L=300 mm D=25 um
D=1 mm
VL
camera




| Probing turbulent plasma regimes
(CYCLOTRON MASER INST.) in a Time-
QQSOL\/@;C& waj

e _czex ORGSR

~ Analysis X Utiities © Suppont

radial X-rays

=) § Vemtical * Timebase P Trgger @& Oisplay # Cursors | Measure @ Math
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axial X-rays

i radlal RF probe
=~ RFL power on diode . SRS
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INSTABILITY ONSET DEPENDS FROM THE AXIAL
TRAP’S SCALE-LENGTH ONLY!! (L parameter)
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Mrée § Vetcal ooNewbase [ Togow @Dupay ZCoucex FVeasse B MNath » Achan X ltea O Sopport

Pucesung 1) » ikl
Bmm/Becr—O 8
2 ms | 143 power— 250 W

i - " ey
fo2i AP /
§ / / v !

.— e W -F——- ‘

axially emitted X-ray bursts - | radially emitted 3(-ray bursts
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Sequence of RF bursts
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Astron. Astrophys. 229, 206-215 (1990)

orrelation of solar radio pulsations with hard X-ray emission

AbTRON OMY
AND

ASTROPHYSICS

——
typelll
RADIO FLUX (ZURICH)

i MAY 1980

typell

pulsations

s MH
M. J. Aschwanden*, A.O.Benz', and S.R. Kane? 00 : e —
D00 750MHz —
:IE ;,--.yﬂ e :%'-v—n f"‘? o ,.-,::__ ,_;,, e A w MHZ —
= RADIO SPECTRUM (ZURICH) 29 MAR.1980 | [ = 0 b AR~ -
> 100f L8498 | 3
U - = = :
Z 2= B 2000 —
5% 0 3
2 g8 X-RAYS
i 000 3 F (ISEE-3)
(™ e —
s 1600 —
RADIO FLUX (ZURICH) 1o N
2 49
I 250 MHZ » 1200 -
< 500 }\M V"\»‘v | 5
5 S0 M o = 26-43KeV
2 \\~ ~ = (RATE + 500)
o — 1 B : A & 800 |
= ~ _ S TROPHYSICAL JOURNAL, 822:58 (8pp), 2016 May 10 -
6 X-RAYS (ISEE 3) [he American Astronomical Society. All rights reserved. 43-78 KeV
g 26-43 KeV (RATE X7 400 (RATE + 400) ]
~
2 Y TRON MASER EMISSI N
& 102 |- N CYCLOTRON MAS SPSITOC A 6154 Kev
L 0 | | I | (RATE +100) —
L 43-78 KeV (RATE x0.7) L L ' '
: 'f:-‘ G. Q. %HAO I;ISQ I;I;:‘NG , 1620 1622 1624 1626
nstiute of Space Phy
o L ~ 2 burple Moumﬂ UNIVERSAL TIME
| ijlang Astronom
1 | L l - l L | ! L Received 2016 January 25; accepted 2016 March 6; published 2016 May 5

1442 1444 1446

UNIVERSAL TIME

1448

~ © ESO 2001

Coherent cyclotron

SRR NS SER S e

Astronomy

Astrophysics |

maser radiation from UV Ceti

R.Bingham! 23 R. A. Cairns®, and B. J. Kellett!

g’z,)-~_&-}A-vaawu_n—ﬂvfﬁ-u—

T T

o e

e e e P Tt ot L R T e

30,




"

O
AL
(RN

LOWS

3

inulak

son with self-consistent s

F?OJ‘L

)
WA

Solving the time-dependent Viasov

1SIONS

x B\ =
- )'vﬁfazo

luding single particle coll

b
+
T
N—
3 3
S| £
2 —+
g 2
< B
n .
Q T
e
5
f:Tu
5 878

,,~.w

R

o

Step-by-step current
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exit from the loop

Road Towards Self Consistency...

Electron Density on xz plane (y=0)
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Electron Density on xy plane (z=0)
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lasma modelling

2.5<E<3.5 keV Ar K-lines

magn. pole magn. pole

50 100 150 200 250 300

X-ray fluorescence from Ar ions B e v
in the plasma F ~
P cold-electrons warm electrons
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3D self-consistent simulations very
well reproduce energy content
distribution of the plasma, which in
turn fits with experimental detected
displacement of Argon ions
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Towards the PANDORAS TDR f
On-Lline production of radionuclides
PANDORAfeasibilitystudy | ot LNS with the upgraded Cyclotron
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Toward pumping systems

- 8B (for investigating the B*2a decay — solar neutrino problem)
- CNO cycle, **N, *°0 and '’F decaying B*

Targets of BN and/or C will be designed
and irradiated by high intensity C, O and Ne beams
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Balliskics studies
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A new numerical description i
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Michigan started to integrate astrophysical databases to

EZCQ pmsmas

ic field is rarely taken into
n a relevant way Line-ratios, ete.

account. It may affect i

The effect of the magnet
Collaboration with Cambridge Univ. and Universit

—> SPECTROPOLARIMETRY is needed!

v
< 3
¥ g
um
| S
L TR

..mm
< Y
b e
L
e
S I
y =5
= «n
KR

% 2
0
i
N

o &
.S..m
mﬂ...
Q. 0
2 =
8

a 8
£ v
W g
4
S
=.0
o3




#home

Tyhenian Sea

* Range: 370-900 nm
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PANDORA@Work R =160 000

MEMORANDUM OF UNDERSTANDING

INFN-INAF MoU |
Pl el & Starting a new synergy with
Astronomy/Astrophysics!!!

the first MoU to
be signed by the two institutions

ISTITUTO NAZIONALE DI FISICA NUCLEARE,
LABORATORI NAZIONALI DEL SUD

RIGUARDANTE

CSN " I a nd V Un'intensa sinergio su obiettivi comuni deflo ricerca scientifica al fine di
incentivare le attivita interdisciplinori basate sulla fisica dei plasmi od alta densitd
e temperaturo, di interesse per lo produzione di fesd ionid, l'astrofisica nucleare e
l'astrofisico osservativa, e segnatamente nel compo della propagazione o
microonde in plasmi magnetizzati, della spettroscopia ottica/UV, della
spettropolorimetria, e del'anclisi delf emissione di roggi X.

SARG has been transfered to
LNS from T.N.G. in La Palma,

Canary Islands
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pettrografo | f | SARGETNG, Canary
Ita (‘ TS R Islands, has been
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for the observation
of magnetized
stars’ atmospheres
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PANDORA’s fall-out for
Cosmic Magnetic Fields

Since George Ellery Hale
(1908)

we measure LS-coupling
magnetic fields

No magnetic field Magnetic field

e~

Qutside the sunspot, the
magnetic field is low

and this iron absorption
line is single,

S

Within the sunspot, the
magnetic field is strong
and this iron absorption ‘
line splits into three.

(b) The spectrum in and around the sunspot

|

(a) A sunspot
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PANDORA’

almost done for measuring plasma parameters in

any spectral domain

DIAGNOSTICS

ded! Let’s think about new traps/

new plasma chambers

more space 1S nee

duction + charge

on line pro

RARE ISOTOPES INJECTION

breeding

for heavy elements (Cosmochronometers) new

techniques are welcome!!

1 ts are

experimen

SUPPRESSION OF PLASMA TURBULENCE

even for routine ECRIS operations.
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