REZUMAT:

STRUCTURA NUCLEARA IN VALEA DE STABILITATE ESTE DOMINATA DE CONCEPTUL DE

CIMP MEDIU, UNDE PROTONII SI NEUTRONII CREAZA PROPRIUL POTENTIAL IAR

DESCRIEREA ADECVATA ESTE CEA DE MODEL IN PATURI. IN AFARA VAII DE

STABILITATE, ENERGIA SLABA DE LEGATURA FAVORIZEAZA STARI DE TIP MOLECULAR.

CALCULE RECENTE PREZIC IN CAZUL NUCLEELOR MULTIPLU DE ALPHA CU EXCITARI IN

VECINATATEA PRAGULUI DE DEZINTEGRARE N ALPHA SI AL MATERIEI NUCLEARE

SIMETRICE DILUATE STARI DE CONDENSARE BOZONICA ALPHA SI, DECI, O NOUA FAZA

A MATERIEI NUCLEARE. SCOPUL PROIECTULUI ESTE DE A INVESTIGA NATURA DE

CONDENSAT BOZONIC DE PARTICULE ALPHA A QUASIPROIECTILELOR OBTINUTE IN

REACTIILE 36AR+58NI CU ENERGII INCIDENTE DE 32, 52 SI 95 MEV/NUCLEON SI,

RESPECTIV, 40CA+12C LA 25 MEV/NUCLEON ENERGIE INCIDENTA. PRIMUL SISTEM A

FOST MASURAT LA GANIL-CAEN FOLOSIND MULTIDETECTORUL 4 PI INDRA IAR CEL

DE-AL DOILEA A FOST MASURAT LA LNS-CATANIA, FOLOSIND MULTIDETECTORUL

CHIMERA. METODOLOGIA DE LUCRU VA VIZA SELECTAREA EVENIMENTELOR CANDIDAT

PENTRU CONDENSARE BOSE, TESTAREA GRADULUI DE SIMULTANEITATE A EMISIEI,

RECONSTITUIREA PROPRIETATILOR SURSEI EMITATOARE, CONSTRUCTIA DE FUNCTII DE

CORELATIE MULTIPLA SI ESTIMAREA POSIBILELOR DISTORSIUNI DE DETECTIE

FOLOSIND SIMULARI NUMERICE.

PRECIZAM CA FOLOSIREA REACTIILOR CU IONI GREI CU ENERGII INCIDENTE DE

ORDINUL CITORVA ZECI DE MEV/NUCLEON SI A DETECTORILOR CONCEPUTI PENTRU

STUDII DE MULTIFRAGMENTARE PENTRU INVESTIGAREA STRUCTURII NUCLEARE IN

STARI EXCITATE ESTE O PREMIERA ABSOLUTA PE PLAN MONDIAL. PARTICIPAREA LA

ACEST STUDIU SI ACCESUL LA DATE ESTE POSIBIL DATORITA COLABORARII DEJA

EXISTENTE CU AUTORII AMBELOR EXPERIMENTE.

ODATA PUSA IN EVIDENTA, CONDENSAREA BOZONICA A MATERIEI NUCLEARE AR FI UNA

DIN CELE MAI NOTABILE REALIZARI ALE DOMENIULUI IN ULTIMILE DECENII.

OBIECTIVE:

1. Calibrarea in energie a multidetectorului CHIMERA folosind fascicole de

heliu 4, carbon, azot si oxigen si generatori electrici;

2. Calibrarea componentei rapide a detectorului de CsI pentru particule

alpha in cazul reactiei 40Ca+12C, 25 MeV/nucleon;

3. Simulari numerice pentru estimarea efectelor de granularitate si/sau

detectie

4. Selectarea starilor candidat pentru condensare bozonica in cazul

reactiilor 36Ar+58Ni la 32, 52 si 95 MeV/nucleon si 40Ca+12C la 25

MeV/nucleon;

5. Dezvoltarea unor algoritmi matematici capabili sa stabileasca in mod

ne-echivoc natura de condensat a starilor selectate anterior

6. Analiza proprietatilor starilor de condensat bozonic ale nucleelor de

tip 6,7,8 alpha in diverse reactii nucleare; coerenta, stabilitatea si

universalitatea semnalelor
TITLE: Alpha-particle Bose-Einstein condensation - a new phase of nuclear

matter

NUCLEAR STRUCTURE IN THE STABILITY VALLEY IS DOMINATED BY THE MEAN FIELD

CONCEPT WHERE NEUTRONS AND PROTONS CREATE THEIR OWN POTENTIAL AND THE MOST

APPROPRIATE DESCRIPTION IS OFFERED BY THE SHELL MODEL. NEAR THE DRIP LINE,

THE LOW BINDING ENERGY ALLOWS MOLECULAR-LIKE STRUCTURES. RECENT

THEORETICAL WORKS PREDICT IN THE CASE OF SELF-CONJUGATED 4N NUCLEI WITH

EXCITATION ENERGIES AROUND THE 4N DECAY THRESHOLD AND SYMMETRIC DILUTED

NUCLEAR MATTER BOSE CONDENSATION OF ALPHA PARTICLES, THAT IS, A NEW PHASE

OF NUCLEAR MATTER. WE AIM TO INVESTIGATE THE ALPHA PARTICLE BOSE

CONDENSATE NATURE OF EXCITED QUASIPROJECTILES OBTAINED IN THE NUCLEAR

REACTIONS 36AR+58NI WITH BEAM ENERGIES OF 32, 52 AND 95 MEV/NUCLEON

AND 40CA+12C WITH BEAM ENERGY 25 MEV/NUCLEON. THE FIRST SYSTEM WAS

MEASURED IN GANIL, CAEN (FRANCE) USING THE INDRA 4PI DETECTOR; THE SECOND

SYSTEM WAS MEASURED AT LNS-CATANIA (ITALY) USING THE CHIMERA 4PI DETECTOR.

WE SHALL SELECT THE BOSE CONDENSATE CANDIDATE EVENTS, TEST THE

SIMULTANEITY DEGREE OF THE DECAY PROCESS, RESTORE THE EMITTING SOURCES

PROPERTIES, CHARACTERIZE THEM USING ESPECIALLY DESIGNED MULTIPARTICLE

CORRELATION FUNCTIONS. NUMERICAL SIMULATIONS WILL BE USED TO ESTIMATE

POSSIBLE DISTORSIONS CAUSED BY IMPERFECT DETECTION. WE STRESS THAT THE USE

OF HEAVY-ION

REACTIONS AT SEVERAL TENS MEV/NUCLEON INCIDENT ENERGY AND 4PI DETECTORS

PREVIOUSLY DEVELOPED FOR NUCLEAR MULTIFRAGMENTATION IN ORDER TO STUDY THE

NUCLEAR STRUCTURE IN EXCITED STATES IS A WORLD PREMIERE. OUR PARTICIPATION

TO SUCH A STUDY AND ACCESS TO EXPERIMENTAL DATA ARE POSSIBLE DUE TO A LONG

COLLABORATION WITH THE AUTHORS OF BOTH EXPERIMENTS.

ONCE EXPERIMENTALLY EVIDENCED, THE BOSE CONDENSATION OF NUCLEAR MATTER

WILL BE ONE OF THE MOST REMARKABLE ACHIEVEMENTS OF THE LAST DECADES.

1.  data reduction in the case of 40Ca+12C at 25 MeV/nucleon beam energy;

the detection was done using the CHIMERA multidetector at LNS-Catania,

Italy

2.  the selection of BC candidate states formed in the reactions 36Ar+58Ni

at incident energies 32, 52 and 95 MeV/nucleon measured at GANIL, Caen

(France) using the detection system INDRA

3.  the selection of BC candidate states formed in the reaction 40Ca+12C at

25 MeV/nucleon beam energy measured at LNS-Catania, Italy using CHIMERA

4.  proposal and testing of new multiparticle correlation functions able

to discriminate among simultaneous and sequential decay scenarios

5.  characterization of nuclear states compatible with a BC in terms of

energy, spin and parity

6.  testing the coherence of BC candidate states; comparison with

theoretical predictions
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