CHIGAN STATE
UNIYERSITY

-

L w0 AL

The code operates under MS Windows environment and provides a highly user-friendly interface.

It can be freely downloaded from the following internet addresses: To est|mate FRIB poten“al |t |S necessary to
http://www.nscl.msu/edul/lise . . . .
know half-lives and drip-lines locations

version 8.3.140

http://groups.nscl.msu.edu/frib/rates/

Fragment A 136 Decrease A | Increase A
z 50 Decrease Z | Increase Z
N 86
Sn
{ T2 280E-01  sec )
‘ a FRIB
Beam AL 238U_fission
Energy 203 WeWiu
Target Thickness 0.34 glcm2 FRIB Estimated Rates Version 1.04
by G Bollen, B.M Sherill, 0.8 Tarasov
Fragment  Yield 2.9E+3 pps
Energy 169.67 MeWiu
Brho(Q=Z) 5.328 Tm
Q-ratio 81.54 %
FRIB rates at GS= 2.6E+03 pps
Stopped beam rate= 1.1E+03 pps
Reaccelerated beam rate = 4.2E+02 pps
136 5n KTUY [4]
S1n 4.04
S2n 6.16 Mass model
S4n 12,85 ) HFE 17
S1p 16.19
s2p 30.43 ® KUy
beta- 7.61 O TUYY
beta+ -15.10
alpha -1

A} The rates are estimated based on the EPAX 2157 cross section parameterization for fragmentation and the LISE++ 3EER model®* for in-flight fission.
B). Reaccelerated and stopped beam rates above 1E+9 are very uncertain. The use of solid catchers may yield higher rates in some cases.
C). Estimated rates may change as the various assumptions are tested and refined.

[1] -K. &ummersr and B. Blank, Phys. Rev. C 61 (2000} 034607,
2] - O.B. Tarssov and D.Bazin, NIM B 266 (2008) 4657-466.
[3] - O.B. Tarasov, LISE++ development: Abrasion-Fission”, Tech.Rep. MSUCL1300, NSCL, Michigan State University 20035.
[4] - H. Kpura, T. Tachibans, M. Uno, and M. Yamsads, Prog. Theo. Phys. 113, 305 (2005).
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2D-Plat | Databases Help

AME & proper |
AME 2 properties: Plots

Experimental values: AME2003

Isamer: YWiew, Edit \ Calculations:
i -
T | Beta- & Beta+ database in LISE** package
“bin\beta_halflives.ltime”
DataBase |0 - AME2003 [A%w) =l -
Alpha database in LISE** package
o Fement 2 M /7 Find “bin\alpha_halflives.ltime”
[izr [Pm [ [E6 = = pha_ '
I Unknowvn & [N =
Database Index | B10B6 Proton emission - calculated in LISE** based
T2 1 sec [ on the tools provided by B.A.Brown
| Walue | Error
Mass Excess I -45.0600 bl By cove
Binding Enery | 1022350 || 0.6000 MW —_ About Half-life Calculations
Beta-decayenergy | 123742 | 034391  Mev X uit betas F.Maller, J.F.Mix and K. -L Kratz, &tomic Data and Muclear Data
Beta+ decap eneray | 103600 | 07211  Mey — BT Tables Yolume 56, lssue 2, July 1957, Pages 131-343
e o I I .y £ calculstions | hittp: & fdw. doi.orgd 1101006/ adnd. 1997 .07 46
g 2|:l I 17230 I 0710 h e beta- - P.MD"EL B Ffeiffer and K.-L.Kratz, FRC E?.. 055202 [2':":'3]
Lidd Fecord I © kg Bweb lanl govdtollersabstracts. html
Qalpha | 28570 | 08430  Mey
[elete Recard I
< MREEET MECTM | ——— g P-Moller, R i, WD Myers, and w.J Swiatecki, Atoric Data
S1p | -0.5450 | 07160  Mev P13 Wucl Data Tables 59 [1335], 185-331
& |1?EIE = hittp: /42 lanl. gov/datad astrodmolnixSE6/ talpha. dat
Put " =" into a cell IF value iz unknawn — =

The program tunnel f waz witten by T. Kajno and B. A, Brown to
calculate the single-particle widthz for charged particle decay.
zee the "Proton Fadioactivity'' dialog [menu "Uthties"]

prokar;

Halfife [zec]

Experimental
[databaze]

I 1.00e-+00

OT. 06/30/09, East Lansing, Ml 2
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Calculation

pratan
beta decay alpha decay Emizsion

| 232em | 1.75e+11 | 1.5e.04




Proeten decay

Ukilities 1D-Plak  2D-Plat  Databases  Help
) About “Tunnel.F*

Spectrometric Calculakor by 1. Kantele
The code "CHARGE"

The code "GLOEBAL"

Units Canverter

B (sl 2'd'mens'°n_al peaks)_ It uges the Coulomb vwavefunction program from [1] to calculate the
Converter of FORTRAN-files ko C-files barrier penetration probability and rultiplies this with the \wWigner
single-particle estimate to obtain the total width and lifetime [2].

The program tunnel.f was written by T, Kajino and B, A, Brown to
calculate the single-particle widths for charged particle decay.

P&CE4 (fusion-evapaoration code)

P&CE4's calculations plot

MOTER (ray tracing code) 1) COULFG - Coulombyg and Bessel-Functions and their Dervatives,
. - for Real Arguments, by Steed Method, Computer Phypsics

MOTER lculat lokt e
il Communications 27,147 [1982].

Reaction's Charackeristics
Proton radioad
Radiation length
Electromagnetic excitation plots

Creake an initial file For nucleon pick-up (beta)

2] Dipraton Decay of Muclei on the Proton Drip Line B A, Brown,
Fhyz. Rew. C43, R1513 [1931); Phys. Rew. C44, 324 [1331).

Plot of Fragment Range in material versus Energy

Plot of Fragment Stopping Power (dEjdx) in material wersus Energy
Flot of Angular Straggling in material versus Energy - — =
Flot of Equilibrium Thickness wersus Energy Proton Radioactivity —I
Range optimizer Element 7 B — Properties from Databaze / Mass formula
Gas pressure optimization for gas-filled dipole I? I_ IT / Mucldes 1p unbound s
— )
Brho Analyzer <:| z ? Mazses from : Zomin  Zoom o
Calculation of Angle on the LISES target D T —_— AME2O03 [Ah] + LDM$#2 p— o e e
oesn't exist! L %
MSP-144 utility I =i E=3 I s
Twinsol {solenoid) ukility - ,__af___og” — 8 12
I50L cakcher ukilicy Walye  Code Sehe _z __.(\{/— g1 = :::
LUser cross—sec.tio-ns analysis-using Abrasion-Ablation mads! [k et] 0-tunelf Cal & 1- protor.f T —n _< ‘h:% A et
Rate & transmission calculation: batch mode 5 1p GET —I
Skri Foil lifeti u - \-k B = 126 e [26
ripper Fail lifetime N | S 4 Sogym 2 112
?’ —wiidth and lifetime [ ~— 5y, § —m
y i 1p-emizzion 2p-emizsion P e 2Hsp = : - ﬁ
S5 %p+CB | 3374 ) . ) — W —
- L widh T widh T ] Sy =
Recommended Mo el Wed o TN
I N 0 [7reml [58ezz [z3=0z [Zie20 e i "
(d efau |t) 1 [3iem [15e21 [12eD2 [ 38e-20 g =Tt =8
= 0 — G4
I Azzume the nest momentum for decays 2 48202 || 9521 3403 | 1.4e13 , o Ty # =t
values = : = 3 [35e0z [1.3e19 [55e04 [83=19 LYy ==
1p - emission | Calculation [zphenical caze] ™ - =gy . "; - f‘; —t
/' " . -
3 emissi - - " o [ 20— 115 § =8
i IL =0 One-particle Pr = [sphenical caze]— 5 {—}r —r\t_— 2pgp— b — 32
. iy § = —
Fiesult being used in the code igﬁ!llfo:,r]}ca onfiguration = 23142 [2/2] {_i:f__\ ,—-?_—_-_m% — =2 0
P— —_— — 2 —
ozcill atar L= ] g —iZn
Use Iboth 1p and 2p caszes j ] M= & = 1
[ ——l 7 =8 —4
Final resut =55 T172 [~ Make it default < Ok Quit e
for premission : e X Qui O s e 5y, Z =2 —
Pre. 22, Cuewa ¥poRueR rap: pa oo cmEn
opEHTATLINM m»u-‘.\nﬂcrmnu
T T R
e
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Proton Radioactivity

— Properties from Databaze # Mass formula
& Element £ +  Tahle of - G
I a5 I Se I 1 / MNuclides I P Unbolin
&3 I z = M asses from :
Ty AMEZ003 (&3] + LD EZ
I Dioeszn't exiztl <:=| I_N : 4
Yalue — Code
bl !
[MeV] O-tunnel_f € & 1. proton_f fhout |
S 1p | -2.208
S_Zp | -1.307 it and et
e — % akh aha iketirme
s_lp+LE ﬂ 1 p-emizsion Zp-emizsion
S5 2p+CE £.999
P widh T widh T
(Mev)  [zec b e [zec)
| 0 e 7he-11 || Ble12
1 B.Ee-02 || B.9e-21 J8e11 || 1.2e-11
Assurne the next momentum for decays Z =l 38e-12 | 4.7e11
604 | 53e13 | [1.4212 | 3310
1p - emizzion Il:alculati-:un [zpherizal case]j = ‘
/3 , -
— S
e [ hd Phie-particle PrntnnWﬂpherical case]— R
. : Shellz in a ]
i Ctifag e, — X
Fezult being uzed in the code harmanic e LI 1f [148]
ozcillator L= 3
ze II:n:uth Tp and 2p cazes j
Final rezult l— T1/2 - _
for premission 5.3e-19 sec [~ Make it default o Ok | X Qui |

MICHIGAN STATE
UNIVERSITY

. I S EP=

N

OT. 06/30/09, East Lansing, Ml
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M aszes from
dzer's ME file [kiuy] + LOM#2

ze |only 1p caze j Usze |only 2p caze j

110

90

70

Protons (Z)
Protons (2)

30

T 1/2 (sec)
<Proton decay=>

10

-15 -5 5 15 25 35 -15 -5 5 15 25 35
Isospin (N-2) Isospin (N-Z)

OT. 06/30/09, East Lansing, MI 5
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Both codes have been
transported to C++ and
iImplemented in LISE++

(tarasovEberyllium)~/buffers. falex_w2

Zl, 72, Al, &Z -—— 2
20 1 36 1

LMAY ——- 2
3

R(za) £ (ner) v.8.3.138
1.17 z.041

ETA, R, KR, FM, W = 2.183 5.033 1.558 0.973 2.5l8

FENETRABILITY (0,1l..)=  3.357E-02  1.270E-02  2.007E-03 _1.557E-04
TOTAL WIDTH  {0,l..j=  1.690E-01  §.385E-02  1.0L1E-02

Rifm),E (Me¥)

Proton Radioactivity

— Properties from Databaze / Mazs ffmul-
I 1p unbou

A Element 2 ¢ Tableof

I a7 I Sc I 21 / MHuclides
(:: Z |:> M aszes fram :

I Dossnt exiat] p= - = User's ME file [kifw] + LDb
alue - Code /
[GED
Mev] O-tunnel | & § 1- pm%f
l S_lp | 201 ' N
5_2p | DG8A —— /
—Width and lifetime
S_1p+CB ﬂ 1p-emission Zp-emissi
5.2p+LB | 8885 Width Width
(Mew] [rdeh)
R=] 117 [fm B3z 02 vt

Azzume the next momentum for decays

wlm—lc- Lo

1p - emiszion IEaIcuIation [spherical case]j

2p - emizzion ||_ =0 j

One-particle Protan levels (51

Shellzina

Result being uzed in the code harmonic Configuration = 1F7,
oscillator L= l 3
’7 Use Ibc-lh 1p and 2p cazes j

OT. 06/30/09, East Lansing, Ml

{tarasoviberyllium)~/buffer>. /p_orig
AF,ZE (Ai+p = A£), Q walue
37.,21.,2.041

ip Af Zf Rz L - Width - - Tl/2 -
[MeV) [=sec)

1l 37.0 21.0 l.200 0 0.1209E+00 0.3782E-20 0.4533E-02 0.9950E-19
2 37.0 21.0 1l.z200 0 0.6052E-06 0.7557E-15 0.2476E-12 0.1547E-08
1 37.0 21.0 1l.200 1 0.466lE-01 0.9813E-20 0.6808E-03 0.6718E-15
2 37.0 21.0 1l.200 1 0.3199E-06 0.1430E-14 0.6917E-13 0.6612E-08
1 37.0 21.0 1l.z00 2 0.7588E-02 0.6028E-19 0.1804E-04 0.2535E-16

37,0 21,0 1,200 0, 9239807 0, 4951E-14 0,576%E-14 0.7928E-07
1l 37.0 21.0 1l.200 3 0.6094E-0 0.7506E-18 J0.1164E-06 0,3931E-14
2 37.0 21.0 1l.200 3 0.1541E-0 0.2968E-13 0.1605E-15 0.2850E-05
1 37.0 21.0 1.200 4 0.2792E-04\ 0.1638E-16 0.2443E-09 0.15872E-11
2 37.0 21.0 1l.z200 4 0.1532E-08 \ 0.2891E-12 0.1692E-17 0.2703E-03
1l 37.0 21.0 1l.200 5 0.8129E-06 \0.S5626E-15 0.2071E-12 0.2209E-08
2 37.0 21.0 1l.200 5 0.1065E-09 W.4296E-11 0.7662E-20 0.5970E-01

Proton Radioactivity

A& Element 2 T able of — Properties from Database / Mass farmul
- able o
I 37 I Se I 21 / Muclides I 1|3 tnbotind
Q: z ::> M azzes from
r— Uzer's ME file [ktuy] + LD}
| Dioesh't exist] =N = .
Walue - Code
ket
Mev] D-\nnel_f ™ 1- protan_f
5 1p | -2041 N
5 2p | DEB8 i ot
—— —1dth ang htetime
S_1p+CB | 2455 1p-emissicr 2p-emizs
-2+ 0B | B3 L widh T Width
[t [sec] (e
3821
A= 12 f o
I m 38021 e

Azzume the next momentum for decays

1p - emigsion ICaIcuIation [epherical case]j

2p - emigsion ||_ =0 j

Ohe-particle Proton levels [z

Shells it a

"Hesult being uzed in the code—‘ harmanic Configuration = 17
ozcillator L= l 3
Ise |b0th 1p and 2p cazes '|
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Alpha decay

0 )

—

NSCL FRIB

Utiities 10-Plob  2D-Plob  Databases  Help
Spectrometric Calculatar by 1.Kantele
The code "CHARGE” Alpha decay el
The code "GLOBAL"
Units Converter A Element Z Table of

-
B (search of 2-dimensional peaks) W IT IE / Muclides I Decays: Alpha. Beta+
a

— Properties from D atabase / Mazs formula

Converter of FORTRAN-files to C-files

7 |:> M aszes from : )
PACE4 (Fusion-evaparation code) I Beta+ decay =N I = User's ME file [hit1 7] + LDM#2
PACE4's calculations plat 1 90 |
) Alpha decay haliie, se
MOTER's calculations plot Valus P 4 b
Bratan radioactivit k) I 1.0e+20 ¢ 01 - database: P.Moller et al, ADMDT 53 [1395) 185-381
U_spha [ 4365
B e ad h— - — Equations. Current set mass model will be used for Da
Radiation length &l = S < i
Electramagnetic exdtation plots I 2.0e+09 & 1 -B.ABrown, PRC 46 (19321811 1 70
Create an initial file for nucleon pick-up (bet. Result being used in the code 1.6e+09 " 2. A HMapsta et al., Nuclear Spectroscopy Tables, Morth-Holland, 1959
Plat of Fragment R.ange in material versus Ei _ ria. X
Plat of Fragmertt Stapping Power (dE/ds) in Maodel = l 1 I 1.5e+09 3 - K.AkKeller and HZ Munzel, 2. Phys. 255 [1972] 419; R.Taagepera et.al.
Plot of Angular Straggling in material versus
Plot of Equilbriur Thickness versus Energy Final result in the code l— g i i
ey &3 e (1 14258 2.9e+04 Experimental half-life value, tec 1 50
gange optimizer (.Gas c.eu utility) - T . .
a5 [ressure optimization for gas-filled dipol ¥ Make it default x Quit ﬁ Flat '
Brho Analyzer
e i

MSP-144 utility

Twinsol {solenaid) utility
1S0L catcher utility
User cross-sections analysis using Abrasion-Ablation model
Rate & transmission calculation: batch mods

Calculation of Angle on the LISES targek

E
Te+22 — 0 -database’ P Moller
1:3; o |—1-BADuan PRC4611902)

. —2-AHWapstra etal 1959

Te+19 Alpha decay half-life S Akelertals Prys 255
1::1? <Al methods> —4 - Experimental half-lives
1e+16 Z=85
1e+15
Te+14
1e+13
1e+12
1e+11
1e+10
1e+9
1e+8
Te+7
1e+6
1e+5
1e+H
1e+3
1e+2
1e+1
1e+0
1e-1
1e-2
1e-3
1e-4
1e-5
1e-6
1e-7
1e-8
1e-9
1e-10
Te-11
1e-12

;r(

Protons (Z)
3
|

70}

50}

Alpha decay hall-lite, sec

KTUY mass model

Alpha decay half-life

<1 - B.A.Brown, PRC 46(1992)>
10 N=0-200 Neutrons (N)

30 50 70 90 110 130 150 170 19(

30

130 150 170 190 210 230

OT. 06/30/09, East Lansing, Ml 7
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~ T
Ly 1 S Iy
. Cluster Radioactivity 21x|
Ve rS|On 8.3 . 148 - Parent Mazzes flom:  AMEZ003 [AWw] + LDM#2
A Element 2 +  Tahble of y
[z26 [t [0 # Mushdes PHYSICAL REVIEW C 79, 064616 (2000) B.A.Brown’s
Utilities 1D-Plot  2D-Flot  Databases Help aJz o
Spectrometric Calculator by J.Kantele | Alpha decay S N o= Parent  Cluster R Expt. d eman d
The code "CHARGE"
The code "GLOBAL" I Cluster [Lighter product]—— Code 1. proton_f  Half-lives
Uniks Converter T ~ in LISE++
EI {search of 2-dimensional peaks) I M - 0 - tunnel_f About logyq Tip2
Corverter of FORTRAN-files to C-files * 1 - protan_f 322 14
— Fesidue [Heavier product] — Ra C 1.0475 11.01
PACE4 (Fusion-evaporation code) IW Lifetime 226Th 50 1.075 =15.3
PACE4's calculations plat cluster emission 28Th 20 1.025 20.87
MOTER (ray tracing code) L Logl0[ T1/2(sec] | 21py BE 1.00 =24.61
MCTER's calculations plot }"NTE\?] . IW 2307 2Ne 1.04 ~18.2
Proton radioactiviy E“ii:f';g: 0 2y HNe 0.99 21.05
Alpha decs /Q e BY ¥Ne  1.01 25.06
Cluster radioactivicy . clus_ter @ W ™ Make it default BEpy ?'SMg 0.981 21.67
Reaction's Characteristics - = 23 py Mg 0.98 25.70
Radiation length v Ok I XK it | 220 Hgy 0.981 23.24
Electromagnetic excitation plots R=| 104 m .\
Create an initial file For nudleon pick-up (beta) \
14
| - Cluster decay 1.08 <l> :Exa:?t \fta‘l:tllets;
. ow imit aa
124 \. #Ra’->"C + *Pb <
] - Cluster decay
10 - \ R=1.0475, 1.proton_f 1.06 < YY = TXX +™Pb
B - b 1.predan_{
—_ .
IT) = 1.04 4
o 6 - ] v
- b m E
o =
T 44 o
= | - S 1.024
o 1
— 2 -
S ) [Equaticn y=avbx
\Weight o Waighting
04 = 1.00 + ;;gmm Sumol 55999854
- Largs
Ad). R-Square LR
-2 = 1 Valse  Standacd B
n Irtercapt 108703 00055 |
1 pog 4 ™ Slope couss  4aonieE4) | n
4 -
T I T I T I T l T I T I 1 T I T I T T T I T T T I T I 1
-2 0 2 4 6 8 10 0 5 10 15 20 25 30 35

OT. 06/30/09, East Lansing, Ml

Excitation energy, MeV

Cluster mass
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IHalf=lives plots

[ 1 S E¥

20-Flot | Databases Help

AME & properties: View, Edit

21n
_ ) S2n
Isomer: Wiew, Edit
S1p Choose a Plot Type
52p — Select a data zet to plot
) alpha
¥ Exper Beta Alpha Prok
Beta- decay Hper. ?aﬁ'p ameen [T Include "unbound" isctopes
Eeta+ decay ¢~ compilation sat:
min[B eta.dlpha,Protan)
Mass Excess IEI - Expenmental values j
Binding energy 0 - Experimental walues
indi 1 - Beta decay: P.Maller et al ADNDTEE[1997) PRCET 055202[2003)
Binding energy per A 2 - &lpha decay: P.Maller et al ADNDTS3[1335]
3 - Praton decay: see Proton R adioactivty dialog
= (Al methods
e T e T o TorTCToT
1e+23 [t —— Experiment &+ ONE-dimenzional % |sotopes, Z=const O Z [protons]
1e+22 Beta decay
Eﬁé e " TwWi-dimensional  |zohars, A=const % A [rucleons)
12112 i |zotones, M=corst M [neutronz)
e+ N X
Jergt : ™ lzozpin, M-Z =const " MN-Z [iznspin]
1e+13 :
le+12 T_172 (sec) Zmin = I 18 " |zospin, M-2Z2=const L e
16+10 ™ <All methods>
Te+9 Z=16 £mas = I 16
1e+8 [¢ 3
1e+7 s L= F
1e+6 Al QK
7 12 .
L '
@ et 7 NZchat | el
& qesft ] % X Cancel
= 11ee4_-? t[‘ﬂ:::l::}.- —_
Fofe2 — ] -.-L"F-_L-—"‘-I--—-_._._-_._‘_-_L-_-_
1e-3
1e-4
1e-5
le-6 g
s .
1e-9
1e-10
1e-11
3
1e-14 :
1e-15
1e-16
1e-17
1e-18
1e-19 |y 1
1e-20 ¢ 1
1e-21k
24 28 32 36 40 44 48 52 56 60
A

OT. 06/30/09, East Lansing, Ml 9
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If beta-decay  1et+2Z}s :E)é%enggj
energy > 0, :Zigg H —— Alpha decay
but T1/2 value  1g4+19 §
is absent in 1e+18 s LK
1e+17 s ]
the database, t
h | 1e+16 g
le-4 secis le+14 g
used T 1/2 (sec)
<Allmethods>
Z=90

If Q-alpha >
6MeV,
but T1/2 value
is absent in
the database,
then value
le-5secis 3

used 190 210 230 250 270 290

OT. 06/30/09, East Lansing, Ml 10
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NSCL| FRIB
T 1/2 (sec) 5 T 1/2 (sec)
< i > s
110 Experiment : { 110 <Alpha decay> 1
a0 a0
S g _ .
0 e . " 0
g s 7 wn
- c
g Ve g ]
o - N 2
[ - o
50 50
30 I 30
10 10
Neutrons (N) Neutrons (N}
10 30 50 70 20 110 130 150 170 190 10 30 50 70 90 110 130 150 170 190
T _1/2 (sec) T 1/2 (sec)
<Beta decay> <Proton decay>
110 110
20 90
~ —
b 70 N
£ g
] =]
: 3
o o
50 50
30 30
10 10
Neutrons (N) Neutrons {N)

10 30 50 70 90 110

130 150 170

30 50 70 90 110 130 150 170



iHalt-life: compiaten

ICHIGAN STATE

UMNIYVERSITY

~
Ly 1S hr
4 — BExperiment —7-40
::g? A ——Beta decay E
£ —— Alpha decay H 3 3
1e+20 pipha decay . T 1/2 (sec) (compilation) F
Te+19 s M i <Compilation= F
Te+18 | - 7=90 ]
o417 T 1/2 (sec) 1
1e+16 g <Al methods> E
Te+15 g 7=90 1
le+14 s 1
Te+13fp T :
Te+12f; & F
fett1fy = decays :
+10z = 1
boee 5
; Select a data set to plat !
: © Exper Bela Alpha Froton . .\ i . i . . f
A szl Cliel ot E if T1/2_experi exist than T1/2_experiment is used
= min[Beta Alp tan) E| -
t . ; else Min (T1/2 b T1/2 alpha, T1/2 proton)
H
2 A 7
4 [al methods 1 1
3 0~ Esperimental values 1
= 1 - Min [BetaAlpha,Protan) 3
3 'CDmiI\Dn of Experiment % Min [Beta,Al 1
§ DNE-drerio g € 2 alans) ;
; € TwO-dimersional &4 [nucleans) !
A N [neutrons) -q
" NZ [isospin) !
/ Zmin= | 90  lsospin, N-ZZ=con T NZZ i
Zmax= | 90 —é
1

- € Odd
HZ chart
g € Even

(sec)

T_1/2

X Cancel \

/

T 1/2 (sec) (compilation)
<Min(Beta,Alpha,Proton)=

min (T1/2 beta, T1/2 alpha, T1/2 proton)

230

250 270

290

A 3
190 210 230 250 270 290
£ — Experiment

——Min[Beta Alpha Proton)

g = —
d " T 1/2 (sec) (compilation) !
i <Al methods> 3
j i
¢ :
t !
Ly L
b3 s
[ S 2
NI 3
f = !
o 3
£ E
t !
H 1
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Trotall revision off decay modes;ane MaliFIVESE: s iesr

version 8.3.135

Based on
AME?2003
experimental half-
lives have been
updated.

Decay modes have
been revised for the
table of nuclides,
As well as for
Observed / Non-
observed case

OT. 06/30/09, East Lansing, Ml



Options  Calculations  Ukilities  10-Plot - 2D-Plat Dakat
Preferences
Production Mechanism
Prefragment Search and Evaporation options
Excitation energy of prefragment

Cross Seckions
Cross Section File

Cptions of Fragment Production in Material (wedge)
Secondary Reactions in target

Isotopes

Unknown isotopes in the Table of
nuclides for version 8.3.138 have
been generated with the KTUY mass
model including proton emitters
(threshold > 1ns)

OT. 06/30/09, East Lansing, Ml
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LIS E

— Properties from D atabaze / Mazz formula

A Element 2 #  Table of
IE IT W rd Nuclides

Z| =

| Stable =1 =

| Stable =l
Mazs IW aem

[~ Show UnBound izotopes in the chart of nuclides

I stable

tazzes from :
Usger's ME file [kiuy] + LDME2

Transform “Unknown' to "Doezn't exist"

Search particle bound isotopes [zet as "Doesn't
exizt'’] and mark them as "Unknown'

[v Show LnKnown isotopes in the chart of nuclids€

Options for search "Unknown isotopes

I Include proton emitters if their halflives
excead the nest threshold

T_142 threshaold = I 1.00e09  sec

zee The Proton Radioactivity dialog
[menu “Utilities"] to get details

rer
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