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5”Mg f‘zhlg

choze decay mode

30Na

Beta- and Beta-n decay LI

Dioesn't exist!

Stable

Beta+ decay

Beta- decay

Beta+ and Beta- decay
Alpha decay

Alpha and Beta+ decay
Alpha and Beta- decay
Fraoton decay

Fraton and Beta+ decay
Protan and Alpha decay (%] statistics: 39A1 p— / -
| Spontaneaus fizzion | ( -
SF EII"II:I EEtEI+ IjEDEI_'.J 3941 [ Beta- and Beta-n deca.y)z=13, H=28) Aluminom
sf and Bets- degcer (¥ - A —-———
5F and Alpha decay AME2012 index 13028 error
Unbound Mass excess, [MeV] 20.9960 0.5030
Llnkncuwn Binding energy 283.6080 0.5030
Beta- decay 18.68756 0.5111
Beta+ decay -21.2720 0.7185
5(2n) 4.9560 0.5170
5(2p) 46.7250 0.7860
|| Q(alpha) -19.2630 0.7720
5(n) 3.2850 0.5620
5(p) 20.3670 0.7110
T 1/2 7.6 ms 1.8
Q-reaction (b+t -> f£1+£2) -78.91 MeV (error=0.5154 MeV)

No user cross sections were found for this isotope
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@ statistics: 20Mg

p— — S —

20Mg

[Beta.+ and Beta+p deca.y){Z=12, N=8) Magnesiom

LMEZ012 index 12008 error
Mass excess, [MeV] 17.5587 0.0270
Binding energy 134.4800 0.0270
Beta- decay —-24.5304 0.0272
Beta+ decay 10.7081 0.0270
5(2n) * *

5 (2p) 2.3369 0.0270
Q(alpha) -8.8524 0.0339
5(n) 22.3410 0.0568
5 (p) 2.6597 0.0290
T 1/2 90 ms [

Q-reaction (b+t -> f£1+4f2) -78.72 MeV (error=0.5037 MeV)

No user cross sections were found for this isotope
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[Decay branching ratic database RN,
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File Edit Options Help

Mize'bin\" "~ 2886 8._.4808008e— A1

: 3006 4.950000e- 01
Name  Ext Size 3808 1.340008e- 01
T “DiR= > 4008 9 .95 0000e- 01

- . P L4108 1.3L48080e—-81
| '|branching_ratio Ibase 34N 5008 9.973400e-01

5889 92_396800e-681
5618 3.200000e-803
5812 3.7800800e-681
o1y 2_820000e-81

=38 E1 & O workshoponisot 2| Y9 | B

D | www.nndc.bnl.gov/nudat2/we

Results for Z=38

E(lavel) Decay
Mucleus (MeV) Jm AMeV) Taz Abundance Modes
73 e : 100.00 %
Si 0.0000 -31.9500 Syst > 25
P, for 2 <Z <28 are taken from o
;;Sr 0.0000| 0+ |-40.2270 Syst| > 1.2 ps .
Nuclear Data Sheets 128 (2015) 131-184 :
uclear Data Sheets 128 (2015) iesr |o.0000|(3/2-)| -46.6186 88 ma 3 ip'.lguégog%
Evaluation of Beta-Delayed Neutron Emission Probabilities and Half-Lives for . -~ 10000 %
Z _ 2 _ 28 395( 0.0000] 0O+ -54.2478 7.89 3 7 ep : 3.4E-5 &
- . . . 2 L. . . o ;;Sr 0.0000 S/2+ | -57.8034 9.0 5 2 £ :<180520%%
M. Birch,” B. Singh, " I. Dillmann,® D. Abriola,” T.D. Johnson,” E.A. McCutchan,” and A.A. Sonzogni B -
! Department of Physics and Astronomy, McMaster University, Hamilton, Ontario L8S {M1, Canada ;:Sr 0.0000[ o+ -63.1739 160 5 2 z : 100.00 %
2TRIUMF, Vancouver, British Columbia V6T 2A3, Canada
% Department of Physics, TANDAR Laboratory, C.N.E.A., Buenos Aires, Argentina ;:Sr 0.0000(3/2(-)| -65.4768 2.25 m 10 z : 100.00 %
*National Nuclear Data Center, Brookhaven National Laboratory, Upton, NY 11973-5000, USA
80
We present an evaluation and compilation of S-delayed neutron probabilities and half-lives for g |0-0000) O+ 703114 108.3 m 15 e @ 100.00 %
nuclei in the region 7 =2 — 28 (SHe - 80Ni). This article includes the recommended values of these a1 933 m ¢ i
quantities as well as a compiled list of experimental measurements for each nucleus in the region for 350 |0-0000) 1/2- -7L.5281 e e @ 100.00 %
which S-delayed neutron emission is possible. The literature cut-off for this work is August 15", az .
2015. Some notable cases as well as new standards for S-delayed neutron measurements in this mass P e ~76.0099 25.34d 2 ¢ i 100.00 %
region are also discussed. a3
SESF 0.0000] 7/2+ -76.7976 32.41 h 3 e & 100.00 %
®3%sr |0.2591] 1/2- | -76.5385 | 4.95 3 12 IT : 100.00 %
:;Sr 0.0000{ O+ -80.6493 STABLE 0.56% 1
1 1 83
Other branching ratios and P,, for Sisr oo o2r | stz | evesoa s e s w0000
85m, IT : B86.460 %
38< Z are taken from NNDC i | el e Wt EEEE
S¢sr |0.0000[ o+ -84.5232 STABLE 9.86% 1
:;Sr 0.0000| 3/2+ -84.8800 STABLE 7.00% 1
Ratios for higher Z will be entered soon. e |o.sees| 1/2- | -es.ass | 2.e15 22 I ee70 3
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Decay Branching Ratio' Datalbase Ecitor Y

2D-Plot I Databases | Help
AME & properties: View, Edit
AME & properties: Plots L

Izomer database

lonization energy database

! Decay Branching Ratic database !

One branch decay Two branches decay

Alurmirrn Table of Tabie of

Clesrent 2 Nuclides Element 2. Muclides -

R S e
IBeta- decap ;I Change | IBeta and Betan decay _I Change |

— Branching — Branching

Beta - Beta - 16

Beta-n

84
B
IE% - | Y, Save |

Generate Z-wallst | & Cuit | Generate Z-wallet | W Qui |
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Decay Branching Ratio Database Ecitor S Z=wallet

20-Plot E Databases | Help
AME & properties: View, Edit
AME & properties: Plots L

Isomer database

Ionization energy database

! Decay Branching Ratio database !

* oy i
Z=17 (Chlorine)
A decawl branch. ® decay? branch.® T 1.2, = |Abundance. ¥
a0 Tnknown R 8 o [ 8.430e-13 | ... .. .. ...
31 Beta + B 8 o [ 1.500e-01 |...... .....
3z Beta + B I e [ 2.980e-01 |.... .. .. ...
a3 Beta + B I e [ 2. 511e+00 | ... .. ... ..
a4 Beta + B I A [ 1.527e+00 | ... . .. ...
a5 Stahle TR 8 e R .. 75,760, .
Chiorine 36 | Beta + 1.90 | Beta - 98.10 | 9.503e+12 |...........
#  Table of 37 Stable TR I e ..o 24,2400
f Muclides 38 Beta — B 1 R 2.234e+03 |
Element 2 ez > 39 | Beta — oo 3.372e+03 |
I I I 40 Beta - B I e [ 8.100e+01 |.... .. ... ..
* o 7 M 41 Beta - roon oo 3.840e+01 | ... ... ...
& = 42 | Beta - 00 £.000=+00 |........ ...
] 43 Beta - R 8 o [ 3.130e+00 |00 L
44 Beta - R 8 o [ S.e00e-01 |.... ... .....
[Beta+ ard Bets decay v | Change Il 45 | Beta - 76.00 | Beta — n | 24.00 | 4.130e-01 |...........
ik Beta - 40.00 Beta — n &60.00 2.320e-01 |.... .. .. ...
| 47 Beta - B I e [ 1.010e-01 |.... .. .. ...
5 2 48 Beta - roon oo 2. 480e-02 | ... .. .. ...
e 49 | Beta - 1T D N 1.890e-02 |, . ... o
beas 19 0| 50 | Beta — |..100. .| . ool 4.4002-03 |0
ela : 51 | Beta — 00 6.180e-03 |........ ...
Bets - | 53 Tnknown B I e [ 2.700e-03 | ... .. .. ...
' 55 Tnknown B I e [ 8.600e-04 |.... .. ... ..
E’é Save I /
T 172 . compilation of experimental and calculated values.
/ |Se= the AME dialog for details

Generate Z-wallet | & Cuit

OT, 09-Aug-2016, East Lansing 6



Using the Decay branching ratio datalbase

In Radiation Residue calculations

v.9.10.331. No Decay Branch Database

Radiation residue calcul

= designatior

- Mods ta implant

“ield = Mumber of atoms: N of DI = Mumber of Different |sotopes;
Final Time [FT] = Inadiation Time (IT] + Decay Time (DT]

1. One nucleus to implant. Chose manually here

I
| N of isatopes = 0 |

‘ 2. List of isntopes to implant from file G no file

" 3. Select detector ko obtain the list of isatopes stopped in IFF,PPAED >| | Befresh N of isotopes =0 ‘

7. Chase fragment to implant

- liradiation {Implantation]

A Element I
34 u < Table of
e Nof DI @ tims |
Beta- de:ay
_ ~ Radiation Residues as Function of ime D7)
T = 550e03 sec
172 Irnplantation Fate = Te+ll pps DT : Decay Time

Sfter iradiation (sec) = [
N of DI (@ time (FT) = B
Tolal Vield @ time [FT)= [ 1e+d

X oou | P Uk

Elapsed time is 00:00:00.71
of 071 sec

‘rield of this nucleus @ Iiradiation time (IT) = | 7.68e+7

“rield of this nucleus @ Final time [FT) = | 7.68e+7

{10 - Residues as function of time
Calculate

omoe_|

10 : Activity as function of time "
h—l a8
AREA

»

Lﬁl 20 : Final Residues (@ TF

Radioactive decay residues
Initial isotope: *Na
Decay Time (DT) = 1.00e-06 sec;

Irradiation Time (IT) = 1.00e+03 sec; Irr Rate = 1.00e+10 pps;

Plot All isofopes

N_Implant=100, N_Resid=1000, Abs Error=1.0e-11, Rel Error=1 06-03, Threshold=1.06-10, Model="ODE"
155
145
135 |

£

K] 34A]

2

o

8.1e+08
125
2.9e+08
15
34Ng
7.9e+07

10853 5 75 85 195 705 715 75

Neutrons (N)

15.5

14.5

- designatior

- Mode ta implant

Yield = Number of ators; M of DI = Humber of Different Isotopes:
Final Time [FT) = Inadition Time (IT) + Decay Time [DT)

+ 1. One nuclsus to implant. Choss manually hers

I
| N of isotopes = 0 |

2. List of isotopes to implart from file or no file

" 3 Select detector to obtain the list of isatopes stopped  in IFF’_PPACU ~| | Fefresh M of isctopes =0 ‘

1. Chose fiagment to implant

~Inadistion fmplantation] |

A Element 7 i _[ o
34 MNa iRl # Table of =
7 _L_:’ NolDl @tme ()= 17
[ Beta-andBetan
B - Riadiation Residues a5 Function of tine (DT]——
T, = 5.50 0
172 T ilanistionRate= | 1e410 pps DT - Decay Time

sfter iadiation [s=c) = 0

‘Yield of this nucleus @ liradiation time (IT) = | 7.93e+7
N of DI (@ time (FT) = 17

‘ield of this nucleus @ Final time (FT] = | 7.93e+7

Tatsl Yield @ time FT)=| 1e+13

{\_ 1D - Residues as function of tine
{7\, 1D Activity s function of time

& Calculate

{9} Options |

X o | P Lk

Elapsed time is 00:00:01.50
or 1.50 sec

20 Fnal Hesmues @ TF)

Irradiation Time (IT) = 1.00e+03 sec;

Radioactive decay residues
Initial isotope: 3*Na

N_Implant=1000, N_Resid=1000, Abs.Errer=1.0e-11, Rel.Error=1.0e-03, Threshold=1.0e-10

9. Qe+00

3p

5.3e+07 5.3e+04

Decay Time (DT) = 1.00e-06 sec; Irr.Rate = 1.00e+10 pps;

Plot All isotor

, Model="ODE"

32p

33A| 34A|

32A|

71.0e+07 3.7e+08 2.9e+08

2.0e+08 2.5e+08

7.9e+07

16.5

17.5 18.5 19.5

Neutrons (N}

205 215 225



Using the Decay branching ratio datalbase

In Radiation Residue calculations

o5

v.9.10.331. No Decay Branch Database

= designation:

|- Mode to implant "Yield = Number of atoms: N of DI = Number of Different Isotopss:

Final Time [FT) = Inadiation Time (IT] + Decay Time [OT)

1. One nucleus to implant. Chose manually here:

‘ € 2. List of isotopes to implant from file EE o file | M of isotopes =0 ‘

" 3 Select detector to obtain the list of isolopes stopped in - |FP_PPACH +] Refiesh| Mol isotopss =0 |

- 1. Chase fragment to implant ~ Iadiation [Implantation]

A E\ement |Tumliaciabice T L1 1000

EER 14 ’E:t‘;d“efs _I_II [ N of DI (@ tine (IT) = 5 I
Beta+de:ay

= 290s02 sec - Radiation Residues as Function of time ([DT)———
WZ Implantation Rate = Tes10 pps DT : Decay Time

Yield of this nucleus @ lrradistion time (IT]= | 4788+8 after iradiation (sec] = v
= 5
“Yiekd o this nucleys @ Final time (FT) = [ 4 16e+8 W of DI @tine FT)

Total Tield @ time [FT) = Te+12
h 1D : Residues as function of time |
#  Caledate
h 10 : Activity as function of time |

X out | P Lk
& options | [ 20 Fil Fesidues (@ T9)

Elapsed time is 00:00:00.43
or 143 sec

Radioactive decay residues
Inifial isotope: 22Si
Irradiafion Time (IT) = 1.00e+03 sec, Decay Time (DT) = 1.00e-06 sec; Irr.Rate = 1.00e+10 pps;, Plot All isolopes
N_Implant=100, N_Resid=100, Abs Error=1.0e-11, Rel Error=1.0e-03, Threshold=1.0e-10, Model="ODE"

22$i
4.2e+08

71.3e+09

5 6e+1710

Protons (Z)

8 85 9 9.5 10 10.5 " 1.5 12
Neutrons (N)

1e+09
[~ 5e%08 |
—zerm |
1e+08
—gemm 1
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v.9.10.341. With Decay Branch Database

= designation:

- Mode to implant

Tigld = Mumber of stoms: M of DI = Mumber of Different Isotopes:
Final Time [FT) = Inadiation Time (IT] + Decay Time [OT]

& 1. One nucleus b implant. Chose manually here

‘ 2, List of isotapes ta implant from e o nofie | N of solopes =0 ‘

" 3 Select detector to abtain the list of isotopes stapped in  |FP_PRACO | Fefesh | Motisotopes=10 |

1. Chose fragment to implant - Iradiation (Implantation] —————————

A Element | ] ooty Ty

I 14 # Table of [
Nuclides _l_ M of DI @ time (IT) = I
[ Betar and Betasp

_ i~ Radiation Residues as Function of time [DT)———
T = 29002 sec
1/2 Implartation Fate = Te+10 pps DT : Decay Time

Yiedd of this nucleus @ Inadiation time (IT) = [ 413e+0 NG R ()=
‘Yield of this nucleus @ Final time [FT) = | 4.79e+8 Wt Dl @ time [FT)=

Total Yield @ fime [FT]= [ B.86e+12
{71, 1D+ Residues as function cf time
& Calcuate
{\, 1D - Activiy as function of time

.i. X out P Lnk
& o | [ 20" Firal Residuss (@ TF)

AREA Elapzed time is 00:00:00.70
or 070 sec

Radioactive decay residues
Initial isotope:  22Si
Irradiation Time (IT) = 1.00e+03 sec; Decay Time (DT) = 1.00e-06 sec; Irr.Rate = 1.00e+10 pps; Plot Al isotopes
N_Implant=100, N_Resid=100, Abs.Eror=1.0e-11, Rel.Error=1.0e-03, Threshold=1.0e-10, Model="ODE"

22gj
4 2e+08
135
22A1
8. 9e+08
125
21 Mg 22Mg
5 6e+08 71.7e+70
105
9'575 8 85 9 X 10

Neutrons (N)



