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u Pu (94)

U (92)
3000 Th (90)
2 2500 = Ra (89)
=<, 2000 = Rn (86)
&> 1500 m Po (84)
@ 1000 Pb (82)

c
- 508 ------ ‘h-: Po (84)

=/ Pu (94)

Neutron Number N

T.Kibédy & R.H.Spear, At. Data and Nucl. Data tables 80 (2002) 35
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Why CoulEx?  [)\W

Excitation process
(first order)

[keV] &
300 4
4f—
2004
E4
1001 o+
EZ.
o4 oF

} Principle:

} De-excitation process

[keV] A
300 +

200 +

100 +

E1 10%-10°% more probable

Populate 3 level with E3 in Coulex = observe El(and E2) decay vy ray(s)

12%4dx
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at Miniball UWS

REX:
Epearn~2.83 MeV/u
Alq 4-4.5
(224Ra52+)

~66% Esafe (60N|) DSSD:

Angles 15°-53°
Front 16 strips
Back 24/2 strips

224Ra/22Rn @

Coulex Target
(69Ni, 112Cd,129Sn)

Target recoil

Miniball: DSSD
8x Triple Cluster = 24 HPGe Detectors Particle detector

Solid Angle coverage: ~60% of 4x
A
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Metector array

Energy [MeV]
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Beam: ?**Ra
4v> 2"

Target: '2°Cd

6—>4"

Polar angle 0 [°]

Projectiles

100 150 200 250 300
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CoulEx: Experimental Info UWS

Mayl)etector array

Target recoils

Energy [MeV]
&

100+

Beam: ?**Ra
4v> 2"

Target: '2°Cd

6—>4"

Polar angle 0 [°]

Projectiles

Split in 2 angular ranges

100 150 200 250 300
Energy [keV]

2 X 9 y-ray yields

12%4dx
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u)ifferent Targets (2)
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Energy [keV]

T T
200 300

Disentangle one- and
multi-step excitation paths
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Counts/0.5keV
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Different Targets (2)
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Disentangle one- and
ulti-step excitation paths

Literature (22*Ra)

e Lifetimes (2x)
*  Branching ratios (4x)
*  Multipole mixing ratios
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L.P. Gaffney, P.A. Butler et al.,
Nature 497 (2013) 199
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Neutron Number N

Nature 497 (2013) 199
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_ Our experiments: (3,,B; & Theory*: 3,

[2A + 1
1+ E . ij))‘PAO((:()S(—))]
A=2

J

*W.Nazarewicz, Nucl. Phys. A429 (1984) 269




Nuclear surface
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(

\_

R(©) = ¢(B)) Ry

— [2A+1
1+ Z I I,[)))‘P)\Q(COS@)
A=2

Our experiments: (3,,B; & Theory*: 3,

UWS

10

-10

-10

*W.Nazarewicz, Nucl. Phys. A429 (1984) 269

J
| Nuceus | A | B
220Rn 2 0.119
3 0.095
4 0.002*
224Ra 2 0.154
3 0.097
4 0.080*

12%4dx
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\ Our experiments: (3,,B; & Theory*: 3, p
220Rn 2 0.119
= 4 0.002*
224Ra 2 0.154
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*W.Nazarewicz, Nucl. Phys. A429 (1984) 269 y -
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Nuclear Schiff Moment
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frame Ey, — E;
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®E1 Ra
Ok

Nuclear Schiff Moment ® M1+E2

__247.5 /2~ 1=0.15ns
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N.Auerbach, V.V.Flambaum, & V. Spevak PRL 76 (1996) 4316
J.Dobaczewski & J.Engel, PRL 94 (2005) 232502




and CP violation

Nuclear Schiff Moment

,.52014115 11/21- 174.7

(_4_?3”'?2”_: _||VPT||+QS} ©>0.3ns

S =3 . C.
>, Eq — E, + c. c
",33,32

n e 5 A ~ﬁ3
S.=—Y (% — =72z,
[ 10 ;( ™ 3 o) )

Asymmetric proton distiibution

(Pear shape!)
N |

Lab. ~ Ba(/ ’3)
frame ~— [, — F.

Octupole deformation
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N.Auerbach, V.V.Flambaum, & V. Spevak PRL 76 (1996) 4316

J.Dobaczewski & J.Engel, PRL 94 (2005) 232502
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Lab Ba(35) g Assume: weak coupling
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Odd-odd nucleus with Jj = 1~
Enhancement?
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Question to theory

= B, and 3; determined by even-even core
(Peter, Liam, ...collaborators, me in the even-even mass)

[ Lab. B (j}i) i

Assume: weak coupling
frame = J ‘
E)— F,

Odd-odd nucleus with Jj = 1~
Enhancement?

(for once) nature is nice to us:
146CS, 148Pr, 224FI', ZZGFI', 222ACZ ]6’5 — 1—
Possibly: 1#4Cs, 148Pr, 226Ac
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Question to theory

By (B3 - Assume: weak coupling
Lab. ~ 22 D3) 4 8. determined b
frame © Eo— E = B, and 3; determined by even-even core

(Peter, Liam, ...collaborators, me in the even-even mass)

Is it worth to write a

proposal to explore
i 224,226

- - - -_— .- - e - - - - - ws-— e

146CS 148Pr 224Fr ZZGFr 222AC ]77: — 1
Possibly: 144Cs, 148Pr, 226A¢
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