
Figure 3: Setup at IDS. In the center an array of DSSDs. The green tubes are 3He-neutron spectrome-

ters, the yellow-green tubes are Vandle neutron detectors, and in grey and red is shown the LaBr detector

for measurement of the β spectra.

signal required by the reactor neutrino experiments.

For the decay of 8He, the IDS detectors will also measure the γ-rays from bound excited

states in 8Li and 7Li.

4 Beamt ime est imat e

We base the beam time est imates on detect ion of four-fold coincidences between two

charged part icles in DSSDs, a neutron in Vandleand aβ part icle in a scint illator providing

the start for TOF. The combined efficiency for such events is of order 6⇥10− 5.

We wish to measure transit ions with branching rat ios down to 1% with precision 1-3%,

requiring 103-104 events for such transit ions. Thissumsup to a requirement for measuring

in total 2-20⇥109 decays. The yield of 8He is of order 104 ions/ µC and that of 9Li is in

excess of 106 ions/ µC. For the lat ter we will only be able to accept of order 105ions/ s in

the setup. Thus we can produce of order 3⇥108 8He per shift and up to 10 t imes more

for 9Li allowing for some losses for transmission to the setup.

Allowing for the fact that the decay of 9Li is more complex than that of 8He we allocate

more beam time on 9Li than on 8He compared to what the est imates above suggest.

Summary of request ed shift s: Based on this, we request 10 shifts of beam time of 8He

produced from a CaO target, and 8 shifts of beam time of 9Li produced from a Ta target.
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Reactor neutrino experiments

Several running and planned experiments addressing fundamental questions in the standard model.

Double Chooz, Daya Bay, Reno, Juno, …



Our motivation: 



Present status for 9Li

Goal of our experiment 1-3% precision
on transitions down to 1% branching ratio 

Uncertainties presently 10-30% or not given



Present status for 8He

Goal of our experiment 1-3% precision
on transitions down to 1% branching ratio 

Uncertainties presently 10-30% or not given
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INDie
Neutron-
array • Neutrons: INDie + 3He spectrometers

40% intrinsic + 15% of 4p

• Charged particles (a, t) 10-15% of 4p per DSSSD, 97% 
intrinsic

• Betas Plastic for TOF 10-15% of 4p
+Beta energy measurements 



Beamtime estimate 

Estimate based on requirement to detect :

Two charged particles (a or triton)
Beta for TOF
Neutron in INDie
Measure branching ratios down to 1% with precision 1-3% 

→ combined efficiency of such events is appr. 6 ⨉ 10-5

Based on known yields of 9Li from Ta target and 8He from CaO we ask for 
→  8 shifts of 9Li beam
→  10 shifts of 8He beam


