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Breaking the traditional image
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Weighing Halos - TITAN @ TRIUMF
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What lies behind the halo
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Defining the Borromean image
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Defining the Borromean image
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Picking the paired halo neutrons in 1Li
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Neutron correlation L j+p —9Li+t
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Halo Oscillation : new mode Soft dipole resonance
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Halo Oscillation : new mode Soft dipole resonance
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Halo Oscillation : new mode Soft dipole resonance

Poor Resolutlon resonance not established
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Halo Oscillation : new mode Soft dipole resonance

Poor Resolutlon resonance not established

Can the fragile halo sustain
a soft dipole resonance ?
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IRIS : Reaction spectroscopy station
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(a)

Exciting 1L with deuterons 'Li(d,d’) et

E/A= 5 MeV
week ending

PRL 114, 192502 (2015) PHYSICAL REVIEW LETTERS 15 MAY 2015

YY1- CsI(T1)

Evidence of Soft Dipole Resonance in "'Li with Isoscalar Character
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EXCiting 11Li With deuterons 1 1L1(d ,d ’ ) Tonization Chamber
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L1 +Pb : Deviating from Rutherford scattering

First measurement elastic scattering of L1 around the Coulomb barrier
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1L breakup @ Coulomb barrier

First measurement of breakup of 1'Li around the Coulomb barrier
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11Be + Au near-barrier scattering @ TIGRESS
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1L.i halo breaks N = 8 shell

closed shell
N=8
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1L.i halo breaks N = 8 shell
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1] .1 halo breaks N = 8 shell
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1] .1 halo breaks N = 8 shell

broken shell
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1] .1 halo breaks N = 8 shell
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PRL 118, 012701 (2017) PHYSICAL REVIEW LETTERS 6 JANUAI
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Investigation of the '"Li shell inversion by neutron continuum transfer reaction 68 10 12 ( (;étg)w 820
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12Be : Intruder s-orbital lIBe(d,p)!’Be
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12Be : Intruder s-orbital
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12Be : Intruder s-orbital
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12Be : Intruder s-orbital
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11 Beta decay : preserves halo as excited 11Be

RAFPID COMMUNICATIONS

PHYSICAL REVIEW C 70, 031302(R) (2004)

Halo neutrons and the g decay of ''Li
F. Sarazin et al.
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week ending

- PRL 101, 212501 (2008) PHYSICAL REVIEW LETTERS 21 NOVEMBER 200¢
11].i Halo decay -

B-Delayed Deuteron Emission from 'Li: Decay of the Halo
R. Raabe et al.

e °Li decays in £,

10

0 d-emissions in £ ,

dAW/E (s MeV™)
-

1 \ - 1 1 1 1

1
E._ (MeV)
°Li + d potentials

16mm x16mm

@ V,: resonance in °Li + d
0.33 MeV above threshold

|
|5

@ V,: bound state in °Li + d
0.18 MeV below threshold

@ V(: only (Coulomb-distorted)

0 . 1 . 2 . :
I I E2 (MeV) plane wave

L e Large branching ratio Bq=1.3 x 10-4 (°He : B4~ 109)
T

mm—  °* Decay proceeds directly to continuum.
This will be useful to constrain the wavefunction of L1
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1ULi : Quadrupole moment

Journal of Physics G: Nuclear and Particle Physics

High precision measurement of the **Li and °Li

quadrupole moment ratio using zero-field 3-

NQR

A. Voss et al. (2013)

Most precise measurement of quadrupole moment ratio of °Li/11Li
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Summary

20 years of ISAC-beams - 11Li TRIUMPF’s signature beam -
made pioneering measurements in unveiling the neutron halo

TITAN : 1Li shortest half-life measured most precisely

Isotope Shift : First Charge radius of halo 'Li -> Halo correlation

Active Target  : First pair transfer halo 1'Li -> Halo correlation, phonon mediated pairing

IRIS : Established soft dipole resonance in 'Li, found resonance in 1°Li

TUDA : Found p- and d- wave resonance in 19Li

Silicon setup : Below barrier Coulomb scattering and breakup - Halo dipole coupling effect seen
TIGRESS : Halo configuration in 1Be and ?Be

8 - p1 . Observed halo preserved in excited daughter state in !'Li p-decay

isniqlli)(i;)r?tation : First measurement of halo neutron decay in 111

B-NQR : Most precise measurement of quadrupole moment of 2-11Li

® ISAC20, TRIUMF, Canada, August 21, 2019 R. Kanungo



L.ook Ahead

Proton Halo in !"Ne - 2s1» orbital search
I. Martel et al. .

Pair transfer !2Be Unbound °Be K .L.Jones,RXK. et al.

R K. et al. ..

B ™ Beyond the Borromean drip-line : 12Lj

R K. et al.
Spectroscopy of 3He

M. Holl et al.
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Halo explorers @ TRIUMF from around the world

o ; o — S L=
—lIESiviim=1ag I | ¢ 'I= L Fi=

Happy 20th Anniversary !!

Thank you to TRIUMF - ISAC for enabling a glorius
period of pioneering experiments with Halo beams

Looking forward to Many Many Happy Returns of decades of new
discoveries with ARIEL-beams

Remembering our treasured colleagues who we lost along the journey

»"

Ry N .
John D’ Auria Pat Walden Randy Churchman  Grant Sheffer
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