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• Total Absorption Spectroscopy is the best
method to measure beta strengths in ββββ-
decay for complex decay schemes 

• The highest possible efficiency and energy 
resolution of the spectrometer are important
to minimize systematic errors in the de-
convolution process

• The main source of systematic error is 
contamination/background signals

ββββ-decay
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TAS after 
Penning trap 
at JYFL



The Surrey-Valencia TAS

25cm

25cm
5cm

12 BaF2 Crystals

Detector:
•external dimensions: ∅: 32.5cm, L: 76cm
• hole: ∅:5cm
• weight: 80kg 
Lead shielding (5cm):
• external dimensions: □: 50cm, L: 80cm
• weight: 820kg
Support:
• dimensions: W: 60cm, L: 150cm, H: ~100cm

Detector or/and shielding on sliding support on 
top of a movable table



Source tape transport system: 
• implanting outside - positioning inside
• implanting inside – removing outside
Vacuum tube: 
• to fit inside (∅:~36mm)
• end cap with thin window
• end cap with detector mounting
Ancillary detectors:
• beta detectors: silicon / plastic scintillators
• X-ray detector: germanium / Si(Li)



Electronics:
• conventional NIM electronics
Data acquisition system: 
• VME based (ADC, QDC, TDC)
• interface with CAMAC-FERA
• PMT gain stabilization (contaminant α-peaks)

• FADC digital system under development

60Co source
ΣΣΣΣ=2.5MeV

αααα peaks



Budget:

• Investment:
- Total absorption spectrometer: 185 k€ ➾
- Ancillary detectors:

- X-ray detector: 15 k€
- Beta detector: 3 k€ ➾

- Electronics: 55 k€ ➾
- Data acquisition system: 52 k€ ➾
- Lead shielding and assembly support: 15 k€
- Tape transport system and vacuum beam pipe: 100 k€

TOTAL:        425 k€

• Manpower cost:
- personnel: 1 person-year 30 k€

• Travel and running costs: 15 k€



Time schedule:

• TAS, electronics, DACQ: ready , first in-beam test @ JYFL in 2009
• Mechanical support: under design, ready for 2009
• Shielding
• X-ray detector
• Tape system and vacuum tube

resources 
not 
available

Partners:
• CIEMAT Madrid
• IEM Madrid
• IFIC Valencia
• INR Debrecen
• PNPI S. Petersburg
• Univ. Surrey
• (Subatech Nantes, …)



DESPEC design choices
128 + 4 modules :
5.5×5.5×11 cm3 LaBr 3:Ce
+ 2” PMT (60% light col.)
V= 44 L, M= 223 kg

16 + 1 modules :
15×15×25 cm3 NaI(Tl)
+ 5” PMT (50% light col.)
V= 95 L, M= 351 kg

∆∆∆∆E/E ∼∼∼∼ 2%?
(@1.3MeV)

∆∆∆∆t ≤1 ns
ττττ ∼∼∼∼ 26/160ns

∆∆∆∆E/E ∼∼∼∼ 5%
(@1.3MeV)

∆∆∆∆t ∼∼∼∼ 2 ns
ττττ ∼∼∼∼ 230ns

Eventually the DESPEC 
TAS could be also used 
at DESIR 


