Overview

Isospin Triplets studied using
fragmentation beams:

HISPEC(-type) experiments
Mike Bentley
University of York, UK
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 HISPEC-type ‘techniques’

« Lifetime and Coulex measurements in the A=46 tripet (GSI-
AGATA) - a pre-HISPEC experiment

« Spectroscopy of A=62 Triplet (°2Ga studied as NSCL)
« Some thoughts on knockout and HISPEC
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T=1 isospin triplets
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T=1 isospin triplets
Isotensor INC = Vg2 = Vpp + Vin - 2Vnp
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Triplet energy differences for A=70

' Shape coexistence in A~ 70 —— Breakdown of symmetry across triplet”
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HISPEC-type techniques

Utilising the features of relativistic fragmentation beams...
* High velocity
 Thick targets

 Population of isomers
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Applications to isospin-symmetry studies:
« Knockout reactions to exotic nuclei - 1n and 2n removal
 Direct reactions on high-spin isomers

 Lifetime measurements through a “stretched-target” technique.




Isospin mixing in the A=46 Isobaric Triplet
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AGATA

ADVANCED GAMMA
TRACKING ARRAY

AGATA-PRESPEC Experiment, April 2014 - analysis by:
Scott Milne (York) and Alberto Boso (Padova)

D
=
N
(="
b
-
Z
-]
=
o >
—

even A
odd A ) 1 0 1 2 T, = (N_z)/z 4
52 | 32 | <172 | 12 | 32 | 5/2 projection T=1 2° 892.2 2 914.9 2+ 889.3
AR TR
2 T R O B .
N | Excted state T : e?b € 892.2 914.9 889.3
{:9‘, 0,, 1 1 I | ! I %0 ,@,{" o
S |8
SRSE CEET EYSTEY T ST EPS TR - =1 0F 0.0 0* 0.0 0 0.0
— T — 2 46Ct 46\ 46T
I D - R PR S 17
| I I I
forbidden states C_ .~ forbidden states = 1 18
S BN B v O B 46Cr Coulex (2005) A=46 triplet
e - ' ' C 16 1 Yamada et al EPJA 25 (2005) 409
proton rich : neutron rich 14 \
[ -

46\/ RDM (2003)
Moller et al PRC67, 011301

e
o
I

Test linearity of E2 matrix element
with Tz - isospin selection rule

B(E2)*(1/2) (efm2)

oo

-2 -1 0 1 2
Tz




Isospin mixing in the A=46 Isobaric Triplet
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« VERY close proximity of
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Isospin mixing in the A=46 Isobaric Triplet
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LYCCA - an operational HISPEC device
Lund York Cologne CAlorimeter

oA Jork

)
‘ &
3 N
,6 %,
OO &S}/to
(N
%
%
S,
@/g@/
Ay
O/ Xy
/O/) O
N
S
%)
%

—
»
L S
= X & : .
- %, ¢ AN
Z S PG N SR
o COS S 5 RS2 Y XX
UK-HISPEC @ o © 0000 5O O
= & Q7 L A
—
— | ........... ||ﬂ ........................................ |||
(xy) (Xy)
> Tok,,i,d > AE- Eres
TOF,n,dm out-“Yout
* To FtOt ’dtot Printed aircuit board Mounting parts

Brass frame

P. Golubev et
al. NIMA. 723,
55-66 (2013)

Connector for DSSD
signal cables

Photodiodes

DSSD
Csl scintillators



@/ UK-HISPEC  LYCCA - an operational HISPEC device
P. Golubev et al. NIMA. 723, 55-66 (2013)
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§ L LYCCA - an operational HISPEC device
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After much optimisation !!
(event-by-event beta corrections, LYCCA ToF corrections,
X,y, and z offsets - peak-shape sensitive to these effects

at the mm level
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e Isospin mixing in the A=46 Isobaric Triplet
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Status of results
* Full AGATA simulation required for line shape analysis -
collaborating with our session convenor...

* Analysis of Coulex cross-sections look promising - can
reproduce 46Ti literature cross-section...
* Error bars on the B(E2)....?



2Ga (odd-odd N=2Z) - the A=62 T=1 Triplet
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62Ga (odd-odd N=2Z) - the A=62 T=1 Triplet

T.W.Henry et al, PRC 92, 024315 (2015)

- 54Ga to 52Ga
GRETINA : B (2n knockout)
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2n knockout process - direct:

64Ga n 62G3g
T=10*(g.s.) —> T=1, 2+ ?

and

T=12* (isomer) =——p T=1, 2+ ?
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Shell-model +
reaction model
calculations

Energy (keV) J 7w o3¢
0 0 + 3.6
0.283 1 + 1.9
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0.572 1+ 47
0.626 3 + 238
0.683 2 4+ PR2E2
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0.924 1 + 0.6
1.017 2 4
1.068 2 + 83
1.245 3 + 3.1
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1.973 4 + 21
2.038 6 + 0.1
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2Ga (odd-odd N=2Z) - the A=62 T=1 Triple

from isomer
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ectroscopy of T=1 mirrors using 1N knockout

1
1n knockout 33Co —n> 52Co
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Matthew Shelley, Building Blocks project - York.



Spectroscopy of T=1 mirrors using 1N knockout

week ending

PRL 117, 082502 (2016) PHYSICAL REVIEW LETTERS 19 AUGUST 2016
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Isospin Symmetry at High Spin Studied via Nucleon Knockout from Isomeric States

S. A. Milne,' M A. Bentley, E.C. Slmpson T. Baugher * D. Bazin,* J. S. Berryman A.M. Bruce,” P.J. Davies,'
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Odd-odd T=1 mirror nuclei
92Co - knockout from *3Co 7/2- g.s. and 19/2- isomer..

Theoretical cross sections from
E.C.Simpson (ANU)

—32Co and *2Mn

Spectroscopic factors from
fp-shell model

S.A.Milne et al PRL117 082502 (2016)

* Isomeric ratio: ~27%
(from theory vs expt
branching)
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