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Abstract
We have designed a project of detector array to be located on beam of Warsaw Cyclotron. In principle it was going to be Ge detectors array able to cooperate with wide spectra of ancillary detectors.

We present possible applications for our detector system in experimental nuclear physics. Four setup con�gur ations were identi�ed and adjusted to different types of experiments.

Standar d gamma spectr oscop y con�guration
This con�gur ation was designed in order to �t in maximal

number of anti-Compton shielded Germanium detectors

to adress needs of following experiments:

- picosecond lifetime measurements by DSAM,

- Coulomb excitation measurements,

- investigation of isomeric states in miliseconds region.

- traditional on-line gamma spectroscopy,

- spectroscopy of internal conversion electrons.

There would be space for maximum 30 Ge detectors:

5 HPGe at 27 cm and µ= 63±, cosµ=0.45, sin2µ=0.79

5 HPGe at 27 cm and µ= 117±, cosµ=-0.45, sin2µ=0.79

5 HPGe at 18 cm and µ= 37±, cosµ=0.8, sin2µ=0.36

5 HPGe at 18 cm and µ= 143±, cosµ=-0.8, sin2µ=0.36

5 HPGe at 18 cm and µ= 79±, cosµ=0.19, sin2µ=0.96

5 HPGe at 18 cm and µ= 101±, cosµ=-0.19, sin2µ=0.96

Ge detectors would cover solid angle ­ Ge=8.2% of 4¼.

Anti-Compton shields should be equipped with colima-

tors. Adjustments of distance between collimated ACSGe

spectrometer and centre of sphere is possible:

- Rint =6cm for the biggest close-up (­ Ge=8.2%),

- Rint =16cm for the maximum distance (­ Ge=4.4%).

At the moment we have 17 Ge detectors (² int from 20 to 40 % at 1332.5 MeV) and 20 anti-

compton shields.

Ge detectors would cooperate with charged particles detectors that we have in our disposal:

- 5 cm radius scattering chamber consisting of 100 PiN Si detectors (red in the �g. 1a).

- internal conversion electrons spectrometer (yellow in the �g. 1b).

Multiplicity and energy sum con�guration
This con�gur ation is designed to study distributions of multiplicity and energy sum of gamma

cascades and interpret them to get information on nuclear structure, reaction mechanism or so

called side-feeding mechanism. This kind of research requires highly ef�cient and granular mul-

tiplicity �lter able to cooperate with Germanium detectors.

There would be space for 20 Ge detectors:

5 HPGe at 18 cm and µ= 37±,

5 HPGe at 18 cm and µ= 143±,

5 HPGe at 18 cm and µ= 79±,

5 HPGe at 18 cm and µ= 101±.

And multiplicity �lter (black in �g. 2) consisting of 60 BaF2 cristals

(10 cm thick), surrounding 5 cm radius target chamber.

­ Ge=6.7%, ­ BaF2
¼80%.

This con�gur ation is identical to NORDBALL System.

RFD and Neutr on wall con�guration

This con�gur ation allows the setup to cooperate with other multidetector systems.

Two multidetector systems are being considered: Neutron wall currently at GANIL

(see in �g. 3a) and Cracow Recoil Filter Detector (RFD) chamber (see in �g. 3b).

Giant Resonances con�guration
This con�gur ation was designed to study Giant Resonances.

This kind of research requires high energy gamma ray detector (©30cmx29cm NaI(Tl) currently

at JANOSIK system) able to cooperate with highly ef�cient and granular multiplicity �lter and

telescopes (E,dE). Our NaI(Tl) scintillator appeared to be too big to place it close enough. So we

decided to create concept of another ball, that would be situated nearby.

BaF2 multiplicity �lter (see in �g. 4) surrounds 6.5 cm radius scatter-

ing chamber consisting of 12 telescopes (E,dE). To allow gammas

reach NaI(Tl) detector (too huge to show in �g. 4) through no ab-

sorber, one element (5 cristals) of multiplicity �lter has to be taken

from the ball (see in �g. 4). To improve multiplicity �lter ef�ciency ,

12 BaF2 (©2inx2in) detectors (blue in �g. 4) would be added. Finally

we would have multiplicity �lter consisting of 57 BaF2 cristals:

45 10cm thick and 12 2in thick. Filter would cover then ­ BaF2
¼40% of 4¼.

Problems to solve

We consider two different ways of opening. Con�gur ations shown before concern situation, when

array is drawn aside in the beam direction (see in �g. 5a). It is also possible to draw aside perpen-

dicularly to the beam pipe (see in �g. 5b), but then Ge detectors change position and ef�ciency

decreases (­ Ge=8.2% ! ­ Ge=6.8%) however, acces to target chamber seems to be easier.

Decision has not been made yet and we would be grateful for advises and opinions about advan-

tages and disadvantages of both solutions.

Beams
At the moment cyclotron at Warsaw University Heavy Ion Laboratory provides following ion beams: 10B, 11B,12C,14N,16O,19F,20Ne,22Ne,32S,40Ar at energies up to 10 AMeV. Our dream is to get new ion

source to broaden our offer up to 120Xe.

Schedule
In June 2007 we would like to start preparation of technical documentation, parts machining and assembly of supporting structure. It depends on funds that we applied for to Ministry of Science and

Higher Education. Preparation of technical documentation, parts machining and assembly should last less than one year. If our grant proposal for building supporting structure is accepted, funding

should be available in autumn 2007. First measurements would be possible using HPGe detectors and DAQ system from OSIRIS System. Simultanously, we want to apply for grant for new electronics.

As natural born optymists we believe that we will obtain this grant too, but not sooner than in June 2008. We believe that in mid 2009 fully operational array would be ready.
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