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A Why LaBj(Ce) detectors for nuclear (gammnay) measurement 7
I gray Energy and nuclear excited state lifetime measurements.
A TheFAst-TIMing Array for DESPEEATIMA

A The UKNAtional NuclearArray (NANA
I FastTiming standardand commissioning¥Sm from!>2Eu source)
I 134Cs ¥’Csassay and future applications.
A Hybrid LaBg-HPGe arrays
I ROSPHERE (IfHMN, Bucharest, Romania)
i EURICA+FATIMA (RIKEN, Japan
I EXILL+FATIMA @{Gkenoble, France)
I GAMMASPHERE+FATIWgonne National Lab, UBA
I Focal plane array at RITU (Jyvaskyla, Finland).
A FutureHybrid arrays on the near horizon.
I AGATA+FATIMA (GANIL, FrandeBALI(IPNOrsay France)




E (MeV)

1.5

1.0

0.5

Measuring Excited Excited States

0

Nuclear Spectroscopy & Nuclear (Shell) Structure

2

&
s 12+
4
5/2 + 9/2- /3 —"\=
. 40
‘%3‘“12 ZggBllzs 19K21

More than
50 levels
above
1 MeV

31 levels
between
0.5 MeV

and 1 MeV

182
73Ta109

2+
8" AN

0+ -
6+

2 +
4+ =

gamma
5 ray decay
O + '0-0-
120
15205102 52Tees

ANuclear states labelled by spin and parity quantum numbers and energy.

AExcited states (usually) decay by gamma rays (non -visible, high energy light).
AMeasuring gamma rays gives the energy differences between quantum states.




Why use LaB(Ce) (for gammaay spectrometry) ?

A Good (enough) energy resolution.
A Fast (enough) timing response
A Good (enough) fuktnergy peak efficiency
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Figure 2. Measured energy resolution and FWHM of the LaBr;
detectors over an energy range of 100 keV upto 3 MeV.



Where is the application / impact of LgBte) detectors ?

A LaBr(Ce) scintillation detectors measure discrete energy gamma rays.

A LaBg(Ce) energy resolution allows selection of characteristic excited state dec
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A Bound excited nuclear states typically exist foR38 T 8sn\/lbfleforeg-ray decay
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A We can construct aigh-precisionnuclear microscop¢hat W a St @&n@rnal
structures ofatomic nuclei, objects which are ~¥0m across.

A Measurements tests nuclear structure theories & models.
I Leads to new physics insights on interactions in nuclear matter.

A DAQ / analysis techniques developed in such studies can be transferred to
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TheFAst TIMing Array for DESPEC.:
(FATIMA)



FATIMA detector module

AmMdp ¢  E(Ca) érysthllcoupldd to a fast
timing PMT. Housed in aluminium can.

Oversight Committee Report No. 5 4 Work Package 3 - DESPEC

Figure 4.1: (left) Hardware design of the PMT/LaBrs(Ce) mounting ‘cans’. Item 5 is a removable lead shield,
items 10 and 7 are the PMT and LaBrs(Ce) scintillator crystal respectively. (right) Preliminary realistic design of
the array.
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FATIMA for DESPEC

FATIMA =FAst TIM ing Array = State of the art array for precision
measurements of nuclear structure in the most exotic and rare nuclei.

36 individual LaBr ;(Ce) detectors in 3 concentric rings of 12 detectors.
I Energy resolution better than 3% at 1 MeV.
I Detection efficiency of ~ 5% Full -energy peak at 1 MeV.
I Excellent timing qualities (~ x00 ps, depends on gammaray energy).

Use to measure lifetimes of excited nuclear states & provide precision tests of
nuclear structure, uses a fully -digitised DAQ (CAEN 1 GHz digitizers).
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Technical Notes

A LaBrs: Ce fast-timing array for DESPEC at FAIR
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The National Nuclear Array,
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NANAC National Nuclear Array

Al vIEGA2YIEE WYaill yRIFENRaAQ
of LaBg(Ce) in the UK to
provide radioactive source
measurements which are
traceable to theBqg

A Gammaray detectionboth

IN ¢ gcoincidence mode
andfor use in betagamma

A 12 LaBg(Ce) incompact,
high-efficiency geometry,



