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“ The GASP spectrometer in Legnaro “

since 1992 in the Laboratori
Nazionali di Legnaro, Padova

40 individual Compton-suppressed
Ge detectors in 7 rings,

P, ~3bzw. 6 %




| The Gammasphere spectrometer ( USA )|

1993-1995 :

preliminary (30 + ... Ge)

since 1996:

Endstufe (110 individual Ge)
Berkeley - Argonne - Berkeley




The composite CLUSTER detector of EUROBALL

Al capsula Ge crystal (65%)

BGO crystals as
7 Compton suppression shield
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detected ‘‘at the same time” in the ‘-V

neighbouring crystals.
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Gain in efficiency at 1898 keV

Add-back:
- y-ray energy: 2.08(3) !

The energies of two y-rays detected
in coincidence (at the same time) in
two neighbouring Ge crystals are
summed up.




H The EUROBALL spectrometer H




The heavy-ion induced fusion-evaporation reaction

target nucleus
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 neutron-deficient nuclei

* high spin and exc. energy

* needs an accelerator

* many different reaction
products

* large range of cross sections

* recoil velocity of reaction
products v/c = 1-5%



Channel identification:
Which y-ray belongs to which reaction product ?

proton drip line

\

Example: 8Ni + >Fe
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Detection of charged particles

Si telescope

AR E stopping power: ISIS (Italian SIlicon Sphere)
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| The EUROSIB 4x Si ball for EUROBALL |




“ MICROBALL for the detection of light charged particles “

* 95 CsI(T)) scintillators, arranged
in 9 rings around the beam axis
*97% of 47t
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Detection of evaporated neutrons

Zero-cross-over

<— time-of-flight

n-y discrimination:

15 pseudohexoconical @ puls shape — different decay

106

8.105

6-10°

H4-10°

H2.10°

liquid scintillators BC501A times for protons and electrons

solid angle: 17 @ time of flight - different
efficiency: 25-30% time-of-flight for n and y



@ 185 MeV

WCa + 4Ca
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Some recent examples ...

@ Prompt particle decay from deformed excited states
@ Superdeformed bands all over the chart of nuclides
@ Spectroscopy of transfermium nuclei: Towards the SHE's ...

@ Ground state proton decay: spectroscopy beyond the dripline



Funny things around doubly-magic %6Ni,g

Experiment at Berkeley Nat. Lab.: 36Ar on 28Si @ 136 MeV

Gammasphere (82 Ge)
+ MICROBALL
+ 15 neutron detectors

Efficiency: protons 80%
o-particles 65%

2 x 10° events (trigger: yyy or yyn)

for example:

Cu opn 0.30(7)%
S6Nj 200 0.020(3)%

“Ni  2on ~0.004% Alltogether 25 reaction channels observed with
6 =0.004 - 33 % (4 orders of magnitude ! )

24 26 28 30 32



Prompt proton decay of N=Z °8Cu

22745 (J+14)

28Si (3Ar, apn) 3Cu 6 ~ 0.30(7) %

381
Y-spectra with gate on 1ot + 0/1 p + 1n g
2748
<1 T D ! T T T T T
o S B o o | 168%6_| (J+10)
© X
™
2000+ 3 =4 — 0% . 2342
8 il 14880
1000} %588 S 8Cu e
- i i
L : 13128 3039 1955
0 12519 § J+6
1841
600 . : i 23 [ SN 1576
10942
P :E I ] R 2038 —%7—”4
:'U:J : |£ : + 1] 895 9679 3086 9803 §(12) ; 9745 § J+2
: ! : 1 - 1317 83 \
. 8880 \
< 300 MR . O e sl s v
QO g 0 | 1489 8126 } (11) 522_2_61'/ ; pTO‘tOH
E : N 3 ) 287 Nzl () gy A AT / L 2% decay
: = 6793 | (9 i / N
= 0 ) JVO 2044 g3g6 | 10+ / 265230!35‘35§§f',, 9/ \_\ /27
' @ P R : U 14465347 91939 BoZ4 / | 56 | 11241287
5 L i I l—.——L 1946 P 7/2”
1] 1! 1 H 1 = o __$_E
“e : L | | : ] ‘ 1927 goﬁml g P09 sigo/ 079 23
i Y R Lo bl - ' w0517 fo -
! : Pl 3420501 _ T B 5/2~ 7
| : Ll | | 2920 i 5 1356 2000 ;l 592 76? 3/9—
" I - 2476 55 2064 = 5+ 48 é ¥,
it Ill l‘h o Land 1549 l y 16473 3 O
105 16210 1647 57N1 + P

3500 L




proton spectra
200F T T T T T ]

Intensity
=]

£

6 10 14 18
Ep, c.m.(MeV)

aroumed stat

32 52 wr 9z 1uz 132

observed spherical negative-
parity shell-model states

Intensity
4171




Funny things around doubly-magic %6Ni,g

Experiment at Berkeley Nat. Lab.: 36Ar on 28Si @ 136 MeV

Gammasphere (82 Ge)
+ MICROBALL
+ 15 neutron detectors

Efficiency: protons 80%
o-particles 65%
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for example:
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Rotational bands in doubly-magic 5°Ni,g
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Funny things around doubly-magic %6Ni,g

Experiment at Berkeley Nat. Lab.: 36Ar on 28Si @ 136 MeV

Gammasphere (82 Ge)
+ MICROBALL
+ 15 neutron detectors
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Some recent examples ...

@ Prompt particle decay from deformed excited states
@® Superdeformed bands all over the chart of nuclides
@ Spectroscopy of transfermium nuclei: Towards the SHE's ...

@ Ground state proton decay: spectroscopy beyond the dripline
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