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The B-decay of !lLi
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Figure from: I. Mukha et al., NPA 616 (1997) 201c
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-feeding of the 3/2- state @ 320 keV =>
measure of the (Op,,,)?> content in the halo

-core decay => two halo neutrons survive =>
excited halo state @ 8.8 MeV (see 8Pi

experiment)

-strong GT feeding of the 18.1 MeV resonance

many channels open



E1030 Proposal: B decay to high-lying states and continuum ne
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B-decay to high-lying states

*Large Bt values due to a large overlap of states
— conclusions are less model-dependent

» One such state suggested in !Be at E*~18.1 MeV (~18.5 MeV)

B;1>1.6+0.3. (Presumably it has °Li+(pn) structure)
B-decay to the continuum
*Rather simple expressions for the spatial overlap matrix

elements describing the decay - easier to interpret results
Most favorable case: $-delayed deuteron emission
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E1030 Proposal: B decay to high-lying states and continuum !!ﬁ
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deuteron emission measured together with t emission
total b.r. (1-3)x104 (I. Mukha et al., PLB 367 (1996) 65,
M Borge et al, NPA613(1997),199)

*low detection efficiency (2.5%) -> low statistics (~ 250 cts)
*the B background subtracted using °Li data
»could NOT separate d&t; ¢He & o; °Be and 1°Be

*large uncertainties of b.r.: different detectors, recoil out the
target

*high energy threshold

Needs to be confirmed/remeasured
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E1030 Proposal: goals !!ﬁ

Measure.

2 *Branching ratio of the °Li+d channel

-145 *Branching ratio of the 8Li+t channel

‘Energy spectra of d and t
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- Ui beam needed for our implantation
technique (15 MeV)

*Intense and pure beam (not available
elsewhere)
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Our method: Implantation & Decay in the DSSSD !slu(v%
IMPLANTATION:

- Segmented double-sided strip detector:
16x16 mm2, 78 pum thick
48x48 strips, 300 pm wide — 2304 pixels

of 300 um x 300 um in size
-ULi implantation (E,,,,~15 MeV):

- middle plane of the detector (~40 um, SRIM)

- uniform profile (as much as possible) -
1]
DSSSD | L DECAY (time-position correlations):
S B 'Qk - After implantation, the subsequent ion decays
< 300 um a

(including possible daughter decays) are

detected as events in the same pixel with ~

."‘!| 100% efficiency ( typical d,t,a ranges are
<40 um at E<2 MeV).

*In contrast, B particles deposit very little

HLi .""|| energy in one pixel but can deposit more
energy in a few strips/pixels (multiple-hit
events) = energetic PB's are strongly
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Experimental example: a+d channel in the B-decay of e
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Experimental example: a+d channel in the B-decay of G

LEUVEN

D. Smirnov et al., NIM in preparation (IKS, Leuven)
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Experimental example: a+d channel in the B-decay of neE

LEUVEN

+1.86x108 ®He ions implanted in the DSSD

a+d channel
-10* B particles detected (single

pixel/hit)
» suppression factor 2x104

Branching 1.7(4 )x10-6

Number of registered decays (Mev )

-good agreement with literature data, e.qg. OO0
TRIUMF: 18(9))(10-6 for‘ E>525 kev 200 400 600 800 1000 1200 1400 1600 1800
D. Anthony et al., PRC65(2002), 034310)

: 10° DO 5
-well-understood technique and detector ' s g
response (including simulations) : 7
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Experiment: Channel selections in the !iLi decay !!u(v%
KEY IDEA: use time-position correlations with the daughter products!

gflchter channel

13.81 s 96.9%
1381 s 3.1%

o 151’ decay is ALWAys of llLi (8ms) U1 channel (T1/2 = 8.2 ms) Spectrum
la. ~ 7% 'Be (320 keV) pure 3
- only 3 channels have 2" jon decay! ™

~T5% UBetn

... Channels for 11Li

~15% O ¢

1L
/ 178.3 ms SHe+a+n D6.7 ms  100%
i ﬁ 2a+3n stable -
838 ms
o 8Li+t ions 38 ms 100%
ions 783 ms 50% pure |
178.3 ms 50% 2a+n
2%, = v
N Zan F oL sBer200n 81 :
1% , 8067 ms - *8Li+t - no problems!
a+fHe+n ooy, _Stable ] I -BLieeBe*%2oc
— 6Li =
j— % stable E
e— . *Bet2n u -7Li+(x
— 5 4 -9Li+d: use short time gate
| . — 10 |
7 5 : (<0.3 s) for the second
\ 13.81s 15110y y E .
B |y B 2 decay to suppress "Li+o
31% . =110 keV 10
B | 1 - ‘10.7 MeV E
Lo, [T [1-2MeV of .
[, Liva 10 ‘Measure directly spectra
stable ; 0 2 4 6
st 11 st .. .
<« 1 decay = 2°" decay, E (MeV) for 8°Li in a dedicated run
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Beam time request !!ﬁ

* We want ~ 2500 events in the °Li+d spectrum (c.f. previous studies <250 cts)

* With ~200 pps and the identification efficiency given above
— 10 12-hour shifts

Li at 13.5 MeV + 8Li at 12 MeV (can work with up to 10% pps)

U _111€ (]

— 1 12-hour shift

Beam handling, preparation

— 1 12-hour shift
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