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decay strength of superallowed (0+, T = 1) decay:

• GV : vector-coupling constant

• MF: Fermi matrix element

• transition energy (QEC)5 - statist. rate fct.  f
• half-life t1/2 &
• branching ratio BR - partial half-life    t}

experimental quantities:

conservation of the 
vector current (CVC):

corrected Ft values 
are consistent

with each other

are nuclear-structure dependent

0+, T = 1

0+, T = 1

BR

t1/2

Q

J.C. Hardy & I.S. Towner, Phys. Rev. C 79, 055502 (2009).



Christine Weber - LMU DESIR workshop, Leuven 2010

42Ti

QQQQQQQQ DATA FOR THE WORLDDATA FOR THE WORLDDATA FOR THE WORLDDATA FOR THE WORLDDATA FOR THE WORLDDATA FOR THE WORLDDATA FOR THE WORLDDATA FOR THE WORLD--------AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE FtFtFtFtFtFtFtFt VALUEVALUEVALUEVALUEVALUEVALUEVALUEVALUE

)1(2
)1()1(

2
'

V
RV

CNSR G

K
ftFt

∆+
=−++≡ δδδ

• transition energy (QEC)5 - statist. rate fct.  f
• half-life t1/2     &
• branching ratio R - partial half-life    t}
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26Si

14O
18Ne
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10C
Reviews:

J.C. Hardy & I.S. Towner, Phys. Rev. C 71, 055501 (2005).
I.S. Towner & J. C. Hardy, Phys. Rev. C 77, 025501 (2008).
J.C. Hardy & I.S. Towner, Phys. Rev. C 79, 055502 (2009).
I.S. Towner & J.C. Hardy, Rep. Prog. Phys. 73, 046301 (2010).
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Vub (B meson decay) = 0.00393(35)
Vud

2: 95%

Vus
2:   5%

Vub
2: 0.001%

J.C. Hardy, I.S. Towner Phys. Rev. C 79, 055502 (2009)
Towner & Hardy, Rev. Prog. Phys. 73, 046301 (2010)

Vus (kaon decay) = 0.2247(12)

Vud (s.a. β decays) = 0.97425(22)
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Present status: Unitarity is fulfilled with a preci sion of 0.Present status: Unitarity is fulfilled with a preci sion of 0. 06 %06 %

Towner & Hardy Rev. Prog. Phys. 73 046301 (2010)
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I. S. Towner and J. C. Hardy, Phys. Rev. C 77, 025501 (2008). T. Eronen et al., Phys. Rev. Lett. 100, 132502 (2008)

a: Hoath et al.          b: Hardy et al.
c: Vonach et al.       d: JYFLTRAP
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• improve the precision of 9 best values

• Tz = -1 nuclides [18 < A < 42]   (nuclear structure co rrections)

• Tz = 0 nuclides [ A > 62]        (test structure-depen dent corrections, IMME coefficients)

FUTURE TESTS REQUIRE (Hardy, Towner (2009)): 



Christine Weber - LMU DESIR workshop, Leuven 2010

STATUS ON STATUS ON STATUS ON STATUS ON STATUS ON STATUS ON STATUS ON STATUS ON 6666666666666666As AND As AND As AND As AND As AND As AND As AND As AND 7070707070707070Br Br Br Br Br Br Br Br Q Q Q Q Q Q Q Q --------VALUE DATAVALUE DATAVALUE DATAVALUE DATAVALUE DATAVALUE DATAVALUE DATAVALUE DATA

29 30 31 32 33 34 35 36 37 38 39 40 41

37 Rb
74

Rb
75

Rb
76

Rb
77

Rb
78

Rb
72

Rb
73

36 Kr
71

Kr
72

Kr
73

Kr
74

Kr
75

Kr
76

Kr
77

35 Br
69

Br
70

Br
71

Br
72

Br
73

Br
74

Br
75

Br
76

34 Se
67

Se
68

Se
69

Se
70

Se
71

Se
72

Se
73

Se
74

Se
75

33 As
64

As
65

As
66

As
67

As
68

As
69

As
70

As
71

As
72

As
73

As
74

32 Ge
63

Ge
64

Ge
65

Ge
66

Ge
67

Ge
68

Ge
69

Ge
70

Ge
71

Ge
72

Ge
73

Kr
70

Br
68

Se
66

Ge
61

Ge
62

Ge
60

28

Se
65

Se
64

Kr
69

NUCLIDES &
ISOMERIC 
STATES

TZ HALF-LIFE

T1/2

MASS EXCESS 

(keV)

Eex  

(keV)

Q

(keV)

Q

(keV)

66As 0 95.79 ms -52018(30)a 9589(30) 9579(26)d

66Ge 1 2.26 h -61607.0(2.4)a

70Br 0 79.12 ms -51425(15)b

70Brm  (9+) 2.2 s 2292.2(0.8)c 10504(15) 9970(170)d

70Se 1 41.1 m -61929.7(1.6)b

Data from:    a   P. Schury, et al., Phys. Rev. C 75, 055801 (2007). b   J. Savory, et al.,  Phys. Rev. Lett.  102, 132501 (2009).
c D.G. Jenkins et al., Phys. Rev. C 65, 064307 (2002).                    d  J.C. Hardy & I.S. Towner, Phys. Rev. C 79, 055502(2009). 

LEBIT

ISOLTRAP

eeREF
c

REFc mmmm +−= )(,

ν
ν

)(1)( eD
M

D
DM mmmmQ −⋅








−=−=

ν
ν

• direct doublet available ?

• via reference nuclide ?
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A POSSIBLE TIMING CYCLE OF AN A POSSIBLE TIMING CYCLE OF AN A POSSIBLE TIMING CYCLE OF AN A POSSIBLE TIMING CYCLE OF AN A POSSIBLE TIMING CYCLE OF AN A POSSIBLE TIMING CYCLE OF AN A POSSIBLE TIMING CYCLE OF AN A POSSIBLE TIMING CYCLE OF AN 
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66As 70Br

96 ms 79 ms

10 10

20 15

10 10

35 35

10 10

10 10

160 120

255 210

FWHM : 

1 – 1.1 MeV

δδδδv/v :

3 – 4 * 10-7

70Brm

A total time of about 2.7 half-lives     ->         Masses (Q values) within few keV precision
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OnOnOnOnOnOnOnOn 6666666666666666As  (As  (As  (As  (As  (As  (As  (As  (7070707070707070Br ? ) Br ? ) Br ? ) Br ? ) Br ? ) Br ? ) Br ? ) Br ? ) 

• Production (@ Spiral 1) :

• 106 nuclides at target

• 102 – 103 pps

with efficiency (~ 5%)

• few 10 pps available

for a mass measurement

• Production (@ S3) 

6666666666666666As :  As :  As :  As :  As :  As :  As :  As :  4 * 104 * 106 6 ppspps

7070707070707070Br:    Br:    Br:    Br:    Br:    Br:    Br:    Br:    7 * 107 * 106 6 ppspps

MLLTRAP AT DESIR MLLTRAP AT DESIR MLLTRAP AT DESIR MLLTRAP AT DESIR MLLTRAP AT DESIR MLLTRAP AT DESIR MLLTRAP AT DESIR MLLTRAP AT DESIR -------- ESTIMATES ESTIMATES ESTIMATES ESTIMATES ESTIMATES ESTIMATES ESTIMATES ESTIMATES 
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• CVC hypothesis is confirmed & the 

unitarity of the CKM matrix is fulfilled.

• Future measurements on new superallowed  

beta emitters are needed to verify the 

theoretical corrections (δC - δNS) .   

• Heavy ( A > 62), Tz = 0 nuclides, like 66As and  
70Br, become available at DESIR

-> precise mass / Q-value determination of the 

superallowed decay with MLLTRAP.

SUMMARYSUMMARYSUMMARYSUMMARYSUMMARYSUMMARYSUMMARYSUMMARY
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