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1. The Demonstrator Array at LNL: status
of the installation

2. The experimental campaign



General schedule of the
AGATA-Demonstrator at LNL

2008, second half

- Commissioning of infrastructure (PSU, DSS, ...)
- Installation of first detector(s)

- Commissioning of electronics and DAQ with one triple
cluster using radioactive sources

2009

- Installation of remaining detectors

- Series production of electronics

- Commissioning with at least 3 triple clusters

- Coupling to PRISMA and other ancillary detectors
- First in-beam experiments

2010
- Experimental campaign using the PLAVE+ALPI beams



The AGATA Demonstrator

Objective of the final R&D phase 2003-2008
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5 asymmetric triple-clusters
36-fold segmented crystals
555 digital-channels
Eff. 3-8% @M, =1
Eff. 2-4% @M, =30
Full EDAQ with on line PSA and y-ray tracking

In beam Commissioning
First installation site: LNL

Main issue is Doppler
correction capability

— coupling to beam and
recoil tracking devices



Fr'om CLARA to AGATA
 March 2008
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The AGATA Demonstrator at LNL

WANSTY/ . PR\ » Four fully equipped ATCs
N J-y N available July 2010

ATCl and ATC4 presently
under repair (almost
completel) following an
accidental warm-up

ATC2 and ATC3 successfully
annealed to recover from
(early) neutron damage

ATCD: supply of good crystals
way behind schedule, missing
"B" crystal. Will soon be
delivered as "double” cluster.

"“Big events” in 2010: the beginning of the Physics

Campaign (February) and the official inauguration
ceremony (April)
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AGATA Demonstrator Inauguration Ceremony
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The Experimental Campaign at LNL M ==

Neutron-rich nuclei in the vicinity of 208Pb
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Performed experiments (o far)

Coulomb Excitation of the Presumably Super-Deformed Band in #?Ca
(A.Maj, F.Azaiez, P.Napidrkowski)

Neutron-rich nuclei in the vicinity of 298Pb (Zs.Podolydk)

Inelastic scattering as a tool to search for highly excited states up
to the region of the Giant Quadrupole Resonance (R.Nicolini)

Lifetime measurement in neutron-rich Ni, Cu and Zn isotopes
(E.Sahin, M.Doncel, A.G6rgen)

Lifetime measurements of the neutron-rich Cr isotopes
(J.J.Valiente-Dobdn)

Order-to-chaos transition in warm rotating {7#W nuclei (V.Vandone)
Lifetime measurement of the 6.792MeV state in 1°0O (R.Menegazzo)

See dedicated talks
next Thursday!



Coulomb excitation of the presumably
super-deformed band in “°Ca

Goal: verify whether the structure observed in 4Ca is SD as in 4°Ca
and can be populated via Coulex

Coulex of 42Ca(170MeV) on 298Pb, detecting the backward scattered
ions with DANTE

3 ATCs available

Doppler-corrected
(2%)

No Doppler
correction (5%) 3
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K. Hadynska-Klek, :
F. Azaiez, A. Mqj, , , e N

P. Napiorkowski




Approved experiments

Precision lifetime study in the Neutron-rich N=84 isotone “°Ba from
DSAM measurements following Coulomb-barrier alpha-transfer
reactions on a 13¢Xe (J.Leske)

Structure beyond the N=50 shell closure in neutron-rich nuclei in
the vicinity of 78Ni: The case of N=51 nuclei (D.Verney, 6.Duchene,
G.de Angelis)

Lifetimes of intruder states in N~20 sd-pf-shell neutron-rich Nuclei
(F.Haas, R.Chapman)

RDDS lifetime measurement in the region of the neutron-rich doubly
magic 1325n: Lifetime of the 6+ state in 13¢Te (A.Gadeq)

Development of the nuclear structure of neutron-rich isotopes in
the Z» 38 region populated by heavy-ion induced fission (C.A.Ur,
N.Madrginean, E.Merchan)

Confirmation of the molecular structure of excited bands in 2INe
(C.Wheldon)



Counting rates

* The high detection efficiency of the AGATA
Demonstrator is obtained with a few crystals, thus,
keeping the same experimental conditions as in previous
experiments with CLARA, the counting rates for the
individual crystals are approximately a factor 15 higher.

Thanks to the digital electronics it is possible to stand
high counting rates (~50 kHz/crystal) without affecting
significantly the energy resolution. The accepted trigger
(~1 kHz/crystal) could be the limiting factor.

» Things we have (re)learned with the performed
differential plunger experiments:

- The Mg degrader produces too high a background, a Nb
degrader should be preferred instead

- Considering the fission-induced background when using a 1
mg/cm? thick 238U target, the beam current should be limited to
a maximum of roughly 2 pnA



Neutron damage

* Problem: not only the "real” counting rate per
crystal is a factor 15 higher than the
“conventional" detectors, but also the flux of
neutrons generated by the reaction

* Result is accelerated neutron damage

- The effect is, in first order, increased hole
trapping and reduction of pulse amplitude
(without a change in shape), thus:
- Core energy resolution is presently mildly degraded
- Segment energy resolution is presently degraded

- Pulse shape analysis is still working, providing us with
tools to correct for this effect



Det. 1B - Shape of the 1332 keV line

SUDND AT AT R
AN AN AL AL

A ATALATATA L
mmmmmm-
ALNLALA A

A B C D E F cC
/150
White: April 2010 > FWHM(core) ~ 2.3 keV FWHM(segments) ~2.0 keV
Green: July 2010 > FWHM(core) ~2.4 keV FWHM(segments) ~2.8 keV
Damage after 3 high-rate experiments (3 weeks of beam at 30-80 kHz singles)

Worsening seen in most of the detectors; more severe on the forward crystals;
segments are the most affected, cores almost unchanged (as expected for n-type HPGe)



Crystal 1B (€002)

April 2010 July 2010 9 cor'r'ec’red

FTE LW

The 1332 keV peak as a fUHCTIOH of crysTaI dep‘rh (z)
for interactions at r = 15mm

The charge loss due to neutron damage is proportional
to the path length to the electrodes. This is provided by
the PSA, which is barely affected by the amplitude loss.

Knowing the path, the charge trapping can be modeled
and corrected away (Bart Bruyneel, IKP Kéln)




Recovery of Energy Resolution
for a neutron-damaged AGATA detector

FWHM (KeV)
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Annealing

» The first annealing operation was planned for
the second half of September 2010 (the three
crystals composing ATC2)

» Following a loss of vacuum in ATC3 and an
accidental warm-up of ATC1 and ATC4, all the
crystals but one were annealed

* Problem: so far, two crystals were damaged
(leak current from segments, one after the
annealing, one after the warm-up), only 14
crystals in working condition in the full
collaboration

* Problems with the delivery rate from Canberra



Annealing of AGATA clusters at LNL

3 hours time at max temp

(later increased to 5 hours)
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Outlook a N

« The collaboration reached a significant
milestone with the beginning of the
experimental campaign of the AGATA
Demonstrator at Legnaro

* Preliminary results from the already performed
experiments are very encouraging

« The next full year will be a busy but exciting
year in Legnaro ...



	The AGATA Demonstrator Array at LNL: �status of the project
	General schedule of the AGATA-Demonstrator at LNL
	The AGATA Demonstrator�Objective of the final R&D phase 2003-2008
	From CLARA to AGATA
	From CLARA to AGATA
	The AGATA Demonstrator at LNL
	The inauguration
	The Experimental Campaign at LNL
	Performed experiments (so far)
	Coulomb excitation of the presumably �super-deformed band in 42Ca
	Approved experiments
	Counting rates
	Neutron damage
	Det. 1B - Shape of the 1332 keV line
	Crystal 1B (C002)
	Recovery of Energy Resolution�for a neutron-damaged AGATA detector
	Annealing
	Annealing of AGATA clusters at LNL
	Outlook

