Preparatory experiments for FATIMA at the
Bucharest Tandem accelerator
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Outline:

Status of the FATIMA array;

The new ROSPHERE array in Bucharest;
Isospin mixing in 3*Ar-3>Cl from E1 transitions;
Measurement of E1 transition strengths in the
N=Z nucleus *°Mn;

Lifetime measurements in 168Yb;

Evolution of collectivity in neutron-rich
tungsten isotopes;

Conclusions



1. Status of the FATIMA array

Collaboration:

UK
Bulgaria
Germany
Romania
Spain

#%4 Designed in Daresbury

* Placed around
implantation point

* Well established
method for lifetime
measurement;

» Exotic nuclei from beta-

decay and from LaBr3(Ce) fast-timing array
isomers at DESPEC



Frame and detectors in Surrey




2. The new ROSPHERE array In
Bucharest

—

« 25 positions;

e Usually in a mixed
configuration: 14 HPGe
and 11 LaBrg;

» Fast-timing
measurements;

* Plunger measurements;

e Spring campaign of
experiments: 31.03.2015



2. Isospin mixing in 3°Ar-3>Cl| from E1
transitions

Without any isospin
symmetry breaking
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Lifetime of the 7/2- state in 32Ar
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ROSPHERE experiment on 3°Ar

28Sj (12C,an) 3Ar @50MeV

ROSPHERE: 14HPGe + 11 LaBr;:Ce
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Results of the ROSPHERE experiment
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Isospin mixing from E1 transitions

Considering isospin mixing in both initial and final state (major component T=1/2, minor
component T=3/2):

Measured
Diagonal Non-diagonal matrix element

M(E1;1) + M(E1;2) = +B(E1;T,)  (eg: *Cl)
M(E1;1) — M(E1;2) = +/B(E1;—T,) (eg:%An)

M(E1;1) = VB(E1;T2) +2 JVB(E1; —T2)
M(E1;2) = m — B(E1;-Tz)

2
Reduced matrix elements for pure transitions (AT=0 or AT=1) (no mixing):

PTITE ———
712- — 7/2* 8.5(10) X 106 4.8(25) X 107

7/2- — 5/2* 6.3(14) X 107 4.3(11) x 107



Upper limits of the isospin mixing
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3. Measurement of E1 transition
strengths in the N=Z nucleus *°Mn
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Results of the experiment

Symm matrix Gate: 927 keV
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Results of the experiment
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B(E1) estimations from the Nilsson
model

1  Det Kongelige Danske Videnskabernes Selskab
e Matematisk-fysiske Meddelelser, bind 29, nr 16

Dan Mat Fys Medd 29, no 16 (1955)

BINDING STATES
OF INDIVIDUAL NUCLEONS IN
STRONGLY DEFORMED NUCLEI

BY

Es.p. (ho)

SVEN GOSTA NILSSON




B(E1) estimations from the Nilsson
model

. , ! A4\ h Y2a+1 I
— e2[14 (-2 B e
q B(EA [—1T) = e[14+() AI) {M%) o »
N=2 ==
2 - ryEr e _I-I-K IAK—K'—K Ilj"_ ’ 2 2
base vectors: | 221 + %, [ 222 % |<L1KK Klfﬂ.fﬁ >t bga(—) < | K }I Gk
T n=—6 —4 | —z 5 wheie
) . NK sz 9 1
. 2 000 1895 2228 6 424 bE}.=( ) _IIT l/ﬂ‘il{mﬂulmru>
1000 | 1000 1000 1000 Gg; T 2 35,
0500 | —0781 | —1281 4 712 | (35¢
________ 3000 | —29228 | — 1895 3424 >0y E“;’A’ a2 —K' K I AU —A" |
7 AAzE T 1
1 000 1000 1 000 1000
2 000 1281 0781 | 0212 r
Gy — 2(&"1’}.—1\Nf)‘/z{i-;uuomrﬂ)'
r 21 +1 (351))
0 Byt gotty 4 IAAK' —K | 1AI'A"S
)
6.5 % de,

B(E1:1- = 0%) ~ 10 W.u.



More realistic estimations of the E1
strength
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4. Lifetime measurements in 168YDb
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Results of the experiment
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Comparison with the neighboring isotopes
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5. Evolution of collectivity in neutron-
rich tungsten isotopes
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Experimental details
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Results of the experiment
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Results of the experiment
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6. Preliminary results from RIKEN

» 18 LaBr; detectors FATIMA collaboration coupled with EURICA array
« Testing with fragmentation beam in spring 2013



6. Preliminary results from RIKEN

ENSDF data: T,,, (2*) = 1.25 (3) ns
D. DE Frenne and A. Negret, Nucl. Data Sheets 109, 943 (2008)
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7. Conclusions

Status of the FATIMA array
New ROSPHERE array in Bucharest

[sospin mixing determination from known E1
transitions;

E1 transition strengths in N=Z nuclei;

Very short lifetime measurement in 1°8Yb;
Evolution of collectivity in neutron-rich tungsten
isotopes;

Further lifetime measurements in neutron-rich
nuclei



	Preparatory experiments for FATIMA at the Bucharest Tandem accelerator
	Slide Number 2
	1. Status of the FATIMA array
	Frame and detectors in Surrey
	2. The new ROSPHERE array in Bucharest
	2. Isospin mixing in 35Ar-35Cl from E1 transitions
	Lifetime of the 7/2- state in 35Ar
	ROSPHERE experiment on 35Ar
	Results of the ROSPHERE experiment
	Isospin mixing from E1 transitions
	Upper limits of the isospin mixing
	3. Measurement of E1 transition strengths in the N=Z nucleus 50Mn
	Results of the experiment
	Results of the experiment
	B(E1) estimations from the Nilsson model
	B(E1) estimations from the Nilsson model
	More realistic estimations of the E1 strength
	4. Lifetime measurements in 168Yb
	Results of the experiment
	Comparison with the neighboring isotopes
	5. Evolution of collectivity in neutron-rich tungsten isotopes
	Experimental details
	Results of the experiment
	Results of the experiment
	6. Preliminary results from RIKEN
	6. Preliminary results from RIKEN
	7. Conclusions

