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HPGe: BRANCH SELECTION
High energy resolution
Poor time response

LaBr3(Ce): TIMING
Fast response γ-detectors 
Poor energy resolution
Stop detectors

Plastic ββββ scintillator: TIMING
Fast response 
Efficient start detector

stop

start

β
γ1

γ2

T1/2

TAC



140Ba and 140La decay

Ge spectrum

Good E resolution (~2 keV)
Moderate T resolution (few ns)

Moderate E resolution (3 %)
Good T resolution (~140 ps)



The Advanced Time Delayed 
 βγγ(t) method

TACβ–LaBr3–HPGe: lifetime measurements

Also getβ–HPGe–HPGe: coincidences, level scheme

� De-convolution of slope
• Slope = T1/2

• Range: 30 ps to 30 ns (or longer)

• 3-5% precision

� Centroid shift
• Shift in centroid position = τ
• Range: down to ~5-10 ps
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Cylindrical LaBr3 Crystals in French community

Type        Total
Number

______________________________

1.5"x1.5"       10
1"x1"            2
2"x2"           2

Conical crystals expected to give 
~30% improvement, but only 
~10-20 ps so far. Doping is 
important.



Physics accessible

Transition rates
→Collectivity –Quadrupole or Octupole modes

–sensitive tests of model predictions
→Multipolarity

Complementary to Coulex experiments
-access to magnetic transitions
-conversion electrons influence lifetime
-access to non-yrast states

Technique useful for exotic nuclei
-lifetimes determined with low statistics



Possible Measurements at DESIR

132Sn region
Neutron-rich Sn nuclei –to test N-N interactions

78Ni region
Onset of collectivity in n-rich Ga, Ge nuclei

Beams from S3

100Sn region
V. heavy nuclei

136Sn 138Sn



138Sn



Onset of collectivity in neutron-rich Ga nuclei



Conversion-Electron setup 
-to determine Multipolarities

How do we determine multipolarities of 
transitions following β decay

Low Statistics
-strong direct population
-decay pattern

High Statistics
-gate on feeding transition 
and look at X-γ coincidences
-lifetimes
-angular correlations



Beam

Side-on view
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Si detector

Plastic

β

Trap

Resolution ~2.5 keV
Area= 4 cm x 2 cm
Can work near high B

Typically 20 -30 % eff
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Can work with low statistics and get good results
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And at very low energy



Conclusions

• Fast-timing and conversion-electron 
measurements can help us determine 
transition mutlipolarities at DESIR for 
weakly produced nuclei allowing a 
better understanding of nuclear 
structure

• We look forward to using these 
techniques soon


