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NSCL

Version 9.8.*
from 12/30/2014

+ Update of the transmission information window
« Using ion masses instead atomic

« A1900: Beam dump

+ dBE & dBEsn plots

+ ISOL rate plot

* FRIB new isotope plot

« “Stability” plot

« Data error analysis (statistical)

» Abrasion-Fission : speed of fissile nuclei

e Critical undocumented modifications
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If more
than 1 ion
produced

Update of the transmission information Ao

@ statistics: 3TAr

MICHI
UNIY

Ratio of all final ions to
all produced isotopes

3TAT Betat+ decay (Z2=18, N=19) Argon
Q1(D1) is8 18 17 17 1a 14 15 15 14
Q2 (D2) 18 18 17 17 1a 14 15 15 14
Q3(D3) 18 18 17 17 1a 1a 15 15 14
Q4 (D4) 18 18 17 17 1a 1a 15 15 14
Reaction FusRes ProjFrag FusRes ProjFrag FusRes ProjFrag FusBRes ProjFrag FusBRes
Ion Production Rate (pps) 9.73e+2 1.79%e+3 1.55e+3 1.29e+3 5.23e+2 1.47e+2 T.5e+1 6.13e+0 6.2Be+0
Total ion transmission (%) 8.728 18.111 13.827 13.008 4,688 1.485 0.a873 0.0&62 0.056
Total: this reaction (pps) 3.13e+3 3.24e+3 3.13e+3 3.24e+3 3.13e+3 3.24e+3 3.13e+3 3.24e+3 3.13e+3
| Total: #ll reactions (pps) 6.37e+3 6.37e+3 6.37e+3 6.37e+3 6. 37e+3 6.37e+3 6.37e+3 6.37e+3 6.37e+3 |
¥X-S5ection in target (mk) 1.44e+1 1.28e+l 1.44e+1 1.28e+1 1.44e+1 1.28e+1 1.44e+1 1.28e+1 1.44e+1
Target (%) 31.08 55.43 49,59 35.81 16.7 4.55 2.4 0.189 0.201
X space transmission (%) 100 100 100 100 100 100 100 100 100
¥ =space transmission (%) 100 100 100 100 100 100 100 100 100
Unreacted in material (%) 100 100 100 100 100 100 100 100 100
Q (Charge) ratio (%) 31.08 55.44 49.86 39.82 16.7 4,55 2.4 0.188 0.201
Unstopped in material (%) 100 100 100 100 100 100 100 100 100
D1 (%) 28.08 32.68 28.08 32.68 28.08 32.68 28.08 32.68 28.08
X angular transmission (%) 62.55 66.68 62.55 66.68 62.55 66.68 62.55 66.68 62.55
¥ angular transmission (%) 44.9 49 44.9 49 44.9 43 44.9 49 44.3
FaradayCup 1
[5¥] statistics: 37Ar —_— -
37Ar Beta+ decay (Z=18, N=19) Argon N eW
| All reactions total isotope rate 6.37e4+3 oS
and Overall isotope transmission 30.234 %
Q1(D1) is is 17 17 1a la 15 15 14
Q2 (D2) 18 18 17 17 16 la 15 15 14
Q3(D3) 18 18 17 17 16 16 15 15 14
Q4(D4) 138 18 17 17 14 la 15 15 14
Reaction FusRes ProjFrag FusRes ProjFrag FusRes ProjFrag FusRes ProjFrag FusRes
Ion Production Rate (pps) 9.73e4+2 1.7%9=4+3 1.55&+3 1.2%9&+3 5.23e4+2 1.47e42 T.5e+1 6.13e+0 6.28e+0
Total ion transmission (%) 8.728 18.111 13.927 13.00%8 4,688 1.485 0.6873 0.062 0.056
Total: this reaction (pps) 3.13e+3 3.24e+3 3.13e+3 3.24e+3 3.13e+3 3.24e+3 3.13e+3 3.24e+3 3.13e+3
X-Section in target (k) 1.44e+1 1.28e+1 1.44e+l1 1.28e+1 1.44e+1 1.28e+1 1.44e+1 1.28e+1 1.44e+1
Target (%) 31.08 55.43 49.59 39.81 16.69 4.55 2.4 0.189 0.201
X space transmission (%) 100 100 100 100 100 100 100 100 100
Y space transmission (%) 100 100 100 100 100 100 100 100 100
Unreacted in material (%) 100 100 100 100 100 100 100 100 100
Q (Charge) ratio (%) 31.09 55.44 49.6 39.82 16.7 4,55 2.4 0.189 0.201
Un=topped in material (%) 100 100 100 100 100 100 100 100 100
D1 (%) 258.08 32.68 28.08 32.68 258.08 32.68 28.08 32.68 258.08
X angular transmission (%) 62.55 66.68 82.55 6@.68 62.55 66.68 82.55 6@.68 62.55
¥ angular transmission (%) 44,89 49 44,89 49 44,89 49 44.89 49 44,89
FaradayCup 1
Total transmission includes blocks
from Target up to FaradayCuop 1
BME2012 index 18019 error
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Using 1on massesinstead atomic R

9.8.117 10/15/14

* PhysCalculator -- ion mass field, all calculations uses ion mass
* Global changes of the code to use new ion masses
* New functions : ion mass (taking into account lost electrons)

- — = —— —— -~ — 1B @ ] =
@ Physical calculator b B - T == S = o =NE @ Physical calculat;- A\ X “ “ w 1@'&&
A Element Z 0 - I? = afterfinto | | Si 516 micron A Element 2 0@ /, Table of & IZ = | after/into l | Si 516 micron
| 3B | A | 18 |18 ’, | | I o i
' 7 s | el 5 ErerayRemain | 98851 Mev/iu 3y g 10§18 Nucides | & N = EnerqyRemain ¢ | 93678 | Mev/u
| Stable | Energy Loss 2316 Mev ] Stable f lonmass= 359577 aem  |§ | Enemyloss 23156 Mev
Energy Strag.[sigma) 0.054476  MeViu Energy Strag.[sigma) 0.054492  MeViu
E g 100.03  MeWa [ E (0‘] 100 AMeV ) . @ . o« AMeV| .
nergy e/ nergy o o] 5053 {:;‘::e] Energy 100118 MeViu nergy 100 e Al St el TR P;Ege]
@ @ - 3 I
) [ Brho 295443 Tm J TKE 3500 ey, Lateral spread (sigma) I 01037 microns I Brho O 2.3541 Tm TKE € 3600 Mey Lateral spread (sigma) I 0.1037 microns
| : :
| B O[T M veooy O[T onns | g g 7@ Tm || ot I e S Weketif [RZEET et L pinn) ZEm Tm
o ; Met/ g | ; e @ L | o e
¥ lodide = fee Q264 +— Equilibrium values for material "Si" - i i ISILGIRS Meves el Ciaiiton i~ Equilibrium values for material "Si" |
| ptmspt [ 0885733 GeVic  Gamma O I 1.107451 Charge State <0> |_13'— | p.tmspt © | 0895618 Ge¥/c  Gamma ( | 1.107481 Chaige State<@> | 18

After - d0 (sigma I 0.04 After da (si | 0.04
I e || Th‘[kg ‘ — 8 [Eremrem | [ETms | Tﬁ,‘;'g“‘a’ s
5 i mgscm,
Block [Z\Thickness | Mev/u| Mev | Mev | <@ | k! I 2 Block [Z\Thickness | Mev/u| Mev | Mev | <@> | by I s
M a]FP_PiN  i516 micron 93651 3,24 2316 1800 M g]rP_PIN 5i516 micron 93678 33,24 23156 1800

[M glrr_sci caHi0100mm 0 0 3384 000 Range andEneigyLossto [~ &I
Range dRange (sigma)

I | 1oe57 | 22378 mglem2
| 476724 | 96409  micron

Range dRange (sigma)

| 110s79 | 22335 mg/em2
FI 4768.18 | 984339 micron

= == —= —

Energy Remain. 0.000 Mev/u

Material thickness I 11066 mg/em2

V 9 8 11 4 for energyresll A767.2 micron
| | n u

| - Calculation method of - =
I Energy Losses [T Energy straggling [1_
&3 Print | ? Hebp | XK Quit | Charge States F Angular straggling [T

Energy Remain. 0.000 Mev/u
Material thickness i 11068 mg/em2

for energy rest I 3D i
v- 9- 8- 1 1 7 £ 4768.2 micron

[
\
' [ HjFPsc coH1O100mm 0 0 3384 000 Range and Energy Loss to | | Si
|
|

- Calculation method of - -
Energy Losses [T Energy straggling |1_
&P Print | ? Help I X Quit | Charge States [T Angular straggling IT
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A1900 beam dump

[Plrojectile  7Ge32+
130 MeViu 1 pn&
ragment S$7Cu2%+
B
T 4539n'g-cn'2
L Strpper Databases Help
E O 1 y 1R M
== 3] pyisl el ol IRPe I B i fBie e o)
slits 2 =
m be:am dump o
+10| H |+200 o
N -100| 7 [+100
nd trplet Beam-line
11_slts slits
-100| & [+100
= E.ZEEZ'E?[n1
= —ita
beam dump-Beam & SetFrag Charge States
40Ar (140.0 MeV/u) + Be (500 pm); Settings on 32816+.16+; Config: DSA
EE Open dp/p=16.97% ; Brho(Tm): 3.4416
i e A T — all chaige states separ
7 e+9F R
Lookfh: [ 4 NscL x| & B ek E g
4 S “OArlbeam] 18+ 18+ 18+ 18+:0 0%
Name Date modified &
—
| Extended 232014344 PM |2 | Tess ;
E{AlQOO_ZOlZ.Icn 4/16/201210:10 PM L4
P/ ENT] 2/26/201312:05 PM
EMQOO_ZOM_BeamDump.Icn 11/3/2014 2:42 PM Te+7 | E
v 2/26/201312:07 PM
TP e » E
g 1e+6 E
File name: ] Open a E
e
Files of type: ]LISE« Configurations (*lcn) L] Cancel | E
= F > fe+5f .
| le+d | E
ug 10
1e+3 | E
-200 -100 0 100 200
X (mm)
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dBE & dBESNPIoLS

5/ dBEsn systematic —_Ij

1D-Plot | 2D-Plot Databases Help dBEn systematics
Block selection distributions 4 T Database: AME20'12 (database) + LDM1
Angular distributions 3 Z=16-24 even
dBEsn(Z N) =max(BE(Z,*)) - BE(Z,N-1) (only particle bound)

Horizental (X) space distributions 3 T T T T T T
Vertical (Y) space distributions 3 [

m p. I 280
Momentum distributions 3 a
Energy distribution 3 X
Total Kinetic Energy distributions 2 | A" 240
Electrostatic rigidity distributions 3 “f?
Beam and Setting fragment charge state distributions 3 200
Debug distributions 3 >
Debug informaticn | Eﬁ 180

&
Brho selection plot w
Wedge selection plot © 120
Isomeric Gamma spectrum 3
Transmission characteristics 80
Range distributions
Charge distributions 40
Average lenic charge plot
Cross Section distributions = TfTE{LfP%E T n e
0 - Er o
Systematic distributions (Q-g, Q-gg, dBE, dBEsn) 4 Q-gg distributions 30 35 40 45 50 70 75
14-11-2014 12:35.09
Ve|gcity after reaction Q.g distributions L |5 E++ [Clusericlise_doc\9_8\9_8_138_BeamDump\A1900_2014_BeamDump 76Ge.Ipp] _ A
e I e .

. dBE distributions = T . . . N N B .

Plot Options i = X-sections (Projectile Fragmentation) vs dBEsn systematics
dBEzsn distributions j 76Ge + Be > Z=16-24 aven

Method: 4 - EPAX 3.1a: K.Summerer,Phys.Rev.C86(2012)014601

Q-ggvs CS = Database: AME2012 (database) + LDM1
Q-g wsCS = | T T
dBE vs C§ g —--z=24
dBEsn vs C5 o : 1
]
E ]
g :
| E ; ]
8 ]
| & ]
See the next link for dBE & dBEsn details g i
Q X
Projectile fragmentation as a tool ]
1e-15fF = o 4
to observe shell effects close to te-t6 - :
the neutron drip-line ]
R : 1e+1 1e+2
OT' 12/30/14' East LaﬂSlg 13&1:3:1[;23429 BeamDump\A1900_2014_BeamDump 76Ge.Ipp] dBEsn, MeV 2?5?}?;;;



http://lise.nscl.msu.edu/paper/2014/RD2014.pdf
http://lise.nscl.msu.edu/paper/2014/RD2014.pdf

ISOL rate plot

http://lise.nscl.msu.edu/9 8/ISOL/ISOLatLISE.pdf

Utilities | 1D-Plot 2D-Plot Databases Help

Protons (Z)

LISE++ for Excel

CODES: Charge, Global, PACE4, ete.
Radioactivity, decays

Reactions utilities

Plots : Energy loss, Ranges, Straggling, etc.
NSCL / FRIB / ISOL rates

Set-up utilities

Range optimizer (Gas cell utility)

(Gas pressure optimization for gas-filled dipole
CATCHER utility (ISOL, Fusion-Residual)

Rate & transmission calculation: batch mode

Stripper foil lifetime

Total rate 2.3e13 pps

[3] Total: All reactions (pps)
238 (1000 0 MeV/u) + H (41 mgicm?); Settings on 'H; Config- ZM
dp/p=100.00%
N=0-200

without charge st
v e r

85

75

65

55

45

351

25

10 30 50 70 90 110
Neutrons (N)
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plot: NSCL PAC35 rates

plot: NSCL PAC3S5 bearns
link: NSCL PAC35 rates

link: NSCL Primary Beam List

plot: FRIB rates (v.1.07)
plot: FRIB beams (v.1.07)
link: FRIB (v.1.06)

Location of "FRIB" isotopes

plot: ISOL rates |

link: ISOL rates features

e

artinn

= = el T T e e [0

=

ol e e 2 e e

[3] Total: All reactions (pps)
Mass number (A): window projection —- 238U {1000.0 MeV/u) + H (41 mglem?); Seftingson 'H; C

dp/p=100.00%
Z=1-200
5.5e+11
458411}
A5ev11]
25e+11}
1.5e+11
Se+10
. 85 95 105 115 125 135 145 1RR

SE sloveiopment 238wl Mass number (A): window projection

[3] Total: All reactions (pps)
Protons (2): window projection — 23U (1000.0 MeV/u) + H (41 mgicm?); Settings on 'H; Config|
dp/p=100.00%
Z=1-200

158+12 [

1.3e+12

11e+12}

Ser11}

Tes11}

Serl1}

&2 36 40 44 48 52 56 an
SE. dovelopment Protons (Z): windew prejection



http://lise.nscl.msu.edu/9_8/ISOL/ISOLatLISE.pdf
http://lise.nscl.msu.edu/9_8/ISOL/ISOLatLISE.pdf

FRIB new Isetope plot

Utilities | 1D-Plot  2D-Plot

Databases Help

MICHIGAN

UNIYERSITY

T1/2 (sec) (compilation)
using FRIB rates(v.1.07) based on
EPAX 3.1 for Projectile Frgamnetation and the LISE+* 3EER model for in-flight fissi
for "new" isotopes

==> Numberofdaystorun:1; Minimum number of events

LISE++ for Excel
CODES : Charge, Global, PACE4, etc.
Radioactivity, decays

Reactions utilities

E

Plots: Energy loss, Ranges, Straggling, etc. 3
NSCL / FRIB / ISOL rates 4 plot: NSCL PAC3S rates
Set-up utilities N plot: NSCL PAC35 beams

link: NSCL PAC35 rates

Range optimizer (Gas cell utility) link: NSCL Primary Beam List

Gas pressure optimization for gas-filled dipole

CATCHER utility (ISOL, Fusion-Residual) [ 2 (B el (Pl

plot: FRIB beams (v.1.07)
link: FRIB (v.1.08)
| Location of "FRIB" isctopes |

36

Rate & transmission calculation: batch mode

Stripper foil lifetime

plot: ISOL rates
link: ISOL rates features

32
—
N
S
7]
g 28
el
o) — —
E Sorry, this utility under development...
Input & word to get the access
24 [
—— NSCL / FRIB /1SOL rates plot: NSCL PAC35 rates
o Set-up utifes R plot: NSCL PAC3S beams Spaniifission
17e02emc link: NSCL PAC35 rates P&A decay
Range optimizer (Gas cell utility) link: NSCL Primary Beam List
u::x Gas pressure optimization for gas-filled dipole P&B+ decay
20 CATCHER utility (ISOL, Fusion-Residual) PSR A Proton decay
Rate & transmission calculation: batch mode D) A& B- decay
Stripper foil ifetime ‘L'”k: el (:1;?5 A & B+ decay
ocation of "FRIB" isotopes Aol densy
plot: ISOL rates B+ & B_ decay
link: ISOL rates features Beta' decay
: Beta+ deca
16} LISE++ version 9.8.103 | iatiitiead
38 42 46 50 54 58 62 . 66
)1-08-2014 13:48:13
P 1GE wr Mo Neutrons (N)
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“Stability” plot UL

“Stability” plot =20

20 . ., «-S1n
Version 9.8.113 from 08/27/2014 AW ‘o, *-S2n
15 . —="Stabilty" line

The Purpose is to deduce and plot a minimum value from the set of S1n, $2n, S1p, $2p, Fission-
Barrier in order to

Energy , MeV

e Show particle bound isotopes

e Avoid “saw” structure due to odd-even corrections in separation energy

Fission barrier is a maximum value obtained from Fission barrier models in LISE++, including

experimental information. BarFac=1, L=0. Fission barrier is decrease by 1.0, roughly assuming 5
that at Fission Barrier =1 a nucleus is not particle bound against fission 14 18 22 26 30 34 38 42 46 30
Neutrons
/=8 .
20 y c o
- o
AME & properties: View, Edit
AME & properties Plots | s '

=—="5tabilty" line
Isomer database: View, Eddt

ser databate Edet

User datsbase Plots ¥

Energy, MeV

3 5 7 9 11 13 15 17 19 21 23
Neutrons

OT, 12/30/14, East Lansig
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“Stability” plot A

- . )
"Stability" plot
20 o *e *-S1n | <Datatase us-'snls'ﬁh(lk:q)ﬂm»
®.a N=0-200
> *« S2n 1 Reduced value based on minimum Fom S, Sa, S, Si. Bamier s -1 (see v.88.113 documentation)
. . .
2 ——Stabilty“line , B | el s
15 . ® |
10
.
2
ol
= i
s
% T8 .
50
=
-5 -
14 18 22 26 30 34 38 42 4 50 e ‘
30 £ 70 0 110 30 150 170 )
Neutrons Neutrons (N)
"Stability™ plot
Z=8 . <Dambase u‘ov'luf’:»l;zmh‘l;?g;-olpﬁah'LDMI-
20 *«S1in Reduced value based on minimum #om Si.. San. S1p. Sap. BAIMer seees - 1 (300 v 9 8 113 documentation)
«-52n
T ——"Stabilty" line |
L L - - J
15
.
>
g 8
: g iy
&
B @500
c €000
- 4 500

1
Line (N-22)

3 5 v 4 9 11 13 15 17 19 21 23
Neutrons

End of docu

OT, 12/30/14, East Lansig
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Data error analysis (statistical) P

| Calculations | Utilities 1D-Plot 2D-Plot Databases Help

Error of mean : file "mean_error_5_with_dx.txt"

Optics 3
<X>=4.7976e+01; Sig(X)=5.8109e+00; N_row=35, N_coumn=4
Goodies d<X>]==> stat=21894e-01; instr=2.9843e-01; instr_MC=2.9720e-01 |
d[Sig(X)] ==> stat=1.5850e-01; inst=25492e-01; instr_MC=2.5325e-01
Calibrations
Transmission and rate 3

Optimum Target ‘w , +‘1Li++7L
s . i e
Brho scanning Y + ' +

Optimum charge state combination

Optimum Target-Wedge and Wedge-Wedge configurations

S =,

Mente Carlo calculation of transmission 3 %

Calculators b Physical Calculator |

Kinematics Calculator

Mathematical Calculator i %
Evaporation Calculator & ;fl[k =
Fusion-Residue Calculator & ! [

Matrix Calculator 0
] 30 34 38 4 3 50 54 58 &

ey

[ Estimated error of mean

Error of mean : file "mean_error_S5.txt"
<X>=4.7976e+01; Sig(X)=5.8109e+00; N_row=35; N_column=3
d<X>]==> stat=2.18%4e-01; instr=2.0280e-01; instr_MC=2.03326-01
d[Sig(X)] => stat=1.5850e-01; instr=1.9966e-01; instr_MC=1.9856e-01

Calibration file

5 Open file | View file |

mean_error_same. txt

. ~Note + i
~ Data File format [columns)- S el + %
e Data file is in ‘ormat.
Columns = l 3 & XY.dY Comment strings begin with 1",
The Columns can be separated by a Jf +
Rows = I 5 C XdXY.dyY Space, a Comma or a T abulation. = l +

4 Monte Carlo refresh

& =[4798+01  Sigl¥) = [5.811e+00 |
i Plot data 1
Error of <X> Error of SiglX) = I

Statisctical  2.189e-01 1.585e-01 By Saveresutstofie o ++ +
Instrumental  9.210e-01 5.561e-01 + + |
v Qut | P Hel : 1+ by
Monte Carlo Instr.  1.002e+00 6.179-01 : P ob & + i i
34 38 4 46 50 54 58 62
X

The documentation should be done
OT, 12/30/14, East Lansig 10



Abrasion-Fission :

ahhmsiun—ﬁssion ) i | — -.

2380 [750.0 Mev/u] + Be

MICHIGAN STATE

speed! of fissile nuclel

— LISE ++ Abrasion-ablation calculations to estimate excitation energy regions

% 1.Calculate. 2. Use "All" hints in code. 3. Plot

— Energy region definitionz

Excitation energy region I L0 I MIDDLE I HIGH
Chiooze a primary reaction = o e

Perfarm transmizzion calculations 7 v W
for thiz energy region

20 | 226Th | 220Ra |
| 100 | 20
Cross section [mb] | 200 | 500 | 350

Cross sections sum [mb] I 1050

Chooze FISSILE nucleus

Excitation energy [Met] I 235

Festore previous settings |

(& Load Fission, Evaporation, Eccit. Energy Region settings from file

% Fission properties

Calculate Fizsile nucler velocity
¥ based on the Projectile

@ Evaporation settings 1
Fragmentation model [DUb]

{% Prefragment excit enengy

? Help | [ Make default

¢ OK

x Cancel

OT, 12/30/14, East Lansig

I nio calculations were found

£ Calculate *
uze “ALL" hintz in code |

N Plot
L0 |MIDDLE | HIGH
LISE++ hint for the fizzile I I
|
|

Eb fizzion

nucleus from excitation energy
E scitation energy [Mel] |

|
|
Cross section [mb) I I

uze in code | uze in code | Lze if code |

Fission barrier < LOW < 40 Boundary energies for mean values of prefragmet
excitation energy distributions to split love, middle and

I 40 €LIDIDEE 2 I 180 high energy regions. Recommendation: 2.3 * dEx |, where
120 < HIGH dE« iz excitation energy per abraded nucleon. Default

values are equal to 40 % 180 Mel
coef for £b = I na
determing low £ [element number] where Abrazion-Ablation stops. Zstop = coef ® Zheam

01 < coef < 0.9;  recommendation: 0.75

# . | pw-gxcitation Abrazion-Fizzion and

- ez 2w 05 - U iz EM fizzion resultz will be uzed together

UNIYERSITY

11
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Critical undecumented medifiCations EAREL S IEal

Reactions
+ 9.8.16511/19/14
+ Modifications important for fission and two-body reactions at low energies
+« Modifications of Angular Acceptance passing for fission products
¢ Fission Matrix Kinematics modification - filling by a min energy value rest of matrices

* 0.8.078 05/22/14
¢ Fission Kinematics revision in taulise-subroutines
¢ Important update for Fusion-Fission Kinematics

» Evaporation, Abrasion-Ablation
+ Abrasion-Ablation Width decay -- correction for 260 case
¢+ Solving 2n-decay issue with only 1n channel option (case of 26 Oxygen)
+ Protected mode for selection of channels in the Evaporation option dialog
+ New excitation energy model #3 (Excitation energy-exponential)

* Fission, Barriers
+ Update for passing stripper in Fission kinematics. Important for low energy and thick stripper
¢+ correction in the Shift block for the case of angular shift and fission
+ Fission barrier : correction to use calculation in the case of Muller's file

* Monte Carlo
¢ Modifications: Drawing MC rate (total value)
¢+ Angular acceptance option in the MC dialog
+ New bounds in MC plot if no event in initialization process

* Others
+* Links on available beams in Europe and RIKEN
+« Internal re-initialization of the generator of random numbers
+* Modification for last optical block for transmission calculations in the case of Faraday cup
+ Precise calculation of mean energy after material for qualitative estimation of reactions in material

OT, 12/30/14, East Lansig 12



