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Inconsistency of J* for >*Mg,
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Isobaric Analog Resonances of
bound states of 33Mg
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Thick target inverse kinematics(T?IK)
proton resonance elastic scattering with RIBs

Excitation function of do/d<Q(0,,, ~0)

cf.) V.Z. Goldberg, ENA
. High-energy recoil proton
~4x E

reso

2. One fixed energy 32Mg

5 MeV/u

Recoil>prot0|
>

3. Large cross section

~ several 10 mb/sr

Thick hydrogen
Easy identification of resonances  Target (CH,)
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IAR measurements around 32Mg

IS526: IAR of 3*Mg: p(3°Mg,p) @REX-ISOLDE IAR of 33Si: p(34Si,p) @RIKEN
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Expected excitation function o

$=0.3 was assumed.
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Experimental setup

SSD telescope
(CH2)n (dE:0.5 mm DSSSD
7 mg/cm2 dE: 1.0 mm SSD
\ E : 1.0 mm SSD)
beam monitor | ]
Collimator (10 mm ¢) (SSD) \ \ (CHZn
| ~ o - 1 3 mg/cm2 |
] S~ \ \ \A M
rj 2\ ‘DI 7/‘“
Nal
| | d
30cm 15cm

Target: 100 um (~ 10mg/cm?) thick CH, target
10 mg/cm? C target

Detector: dE-E annular (0.5+ 1.0 + 1.0 mm)
cf.) Highest £, is 18 MeV

Absolute o: off-resonance cross sections
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Yield Estimation

do/d€2 ~ 80 mb/sr,,, (off-resonance)

d =39 ug/cm? (20 keV/u-loss of 3Mg in CH,)
| = 1x10% PPS  ox. Niedermaier, PhD thesis.

AS =110 msr

25 counts/day/20keV_ -bin for off-resonance



Beam time request

IAR measurements w/ stable
26Mg beams including circuit
tuning

IAR measurements w/CH,
w/32Mg

BG runs w/C target w/3?Mg
total

2 shifts

12 shifts (lasr-on/off)

6 shifts (lasr-on/off)
20 shifts




Single particle energies
at ‘Island of inversion’

(a) neutron SPE of N=20
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* Energy gap between pf-sd orbits.

* Single particle states will be a
direct evidence of the shell
evolution.
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Contamination in beam

Ex. 32Mg°*: 85%, 32AIP*:12%, 325°*:2.6 %

O.T. Niedermaier, PhD thesis.

» Stripper foil will be test to make fully-stripped beams
ex. 1.0 um C: 32Mg®* 5MeV/u = 32Mg'?*4.94 MeV/u
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N. Imai, J. Cederkall et al.,

Expected resonance paramters

$=0.3 was assumed.

Ex
(keV)

0.
50.
221.
461.
673.

945.

31/0ct/2012

J‘It

1/2+

(3/2+)
(3/2-)
(7/2-)
(3/2+)

(5/2+)

2.307

2.357

2.528

2.768

2.980

3.252

57.

11.

50.

6.

27.

27.

/; T T T
Q 400 142
o) Mg’ @ 2.92 eV/u beams
\_E/ 300 ﬂ (Ecm <2.8MeV) -
c
T 200 5 .
°
T 100 -
0 : -
2.0 3.0 3.5
(MeV)
80 T T
S
60 .m\(\
? 2 pee ec“u‘“
2 oaof g0 o SN e
< [ -
g ?:)o W y%@o@» @o“
O 20F% ¢ @ o
%
02.0 215 |
F




* Fin

20 ' | |
18 .................. -
16} o
~
~~ 14r -
O}
=
= 12} -
& L _______
Vg '
OEp < 80 keV forfip<a5eg
8 : | I
. 15 20

5 10
Hlab.(deg~)

31/0ct/2012 43rd INTC-meeting




(d,p) vs Isobaric Analog Resonance

e (d,p) reaction
Direct measurement
wide angular distribution of do/dQ2
do/dQ @ forward angle
8E,, ~1/3 8E,

v-ray : suffer from decay scheme

* (p,p) resonance scattering
Indirect measurement
excitation function of do/dQ2

do/dQ @ backward angle~180 deg_ .,
SEIab. ~4 6Ec.m.

Lower isospin excitation sometimes problem
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26Mg(p,p) for IARs of 2’Mg
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Estimation of Fp

* R-matrix theory

_SppP,e‘whzuﬁ(r)_
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» 30Mg(2%): Ex. 1482 keV



