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number of cascades. (events in Monte Carlo calculation < 1 000 000)

=1 projectile + target input . AGRAZ parameter determines diffuseness of partial wave distribution
=2 compound nucleus input for single spin.

=3 compound nucleus input. Spin distribution read in.

=4 compound nucleus input. Spin distribution calculated taking spin-cutoff paramater at given Ex.
=5 triangular (sigma = 21+1 ) cross section between LMINMN and maximum spin

parameter determining yrast line to be used. FYRST < 0 provides the G-C yrast line.

=< Gilbert-Cameron spin cutoff parameter. EROT = (SPIN)™2/(2 *SI1GSQ)

I= 0. EROT = rotating liguid drop rotational energy, multiplied by factor of FYRST.

==0 wvalue changed to FYRST = 1. In both cases level density calculated aT E = EX-EROT.

The program assumes the A.J Sierk modified rotating liquid drop barrier if this is equal to 0_ If
you provide a fission barrier of your own, the Sierk barrier will be renormalized accordingly.

If BarFac is positive it will be taken as the desired zero spin fission barrier.

If BarFac is negative, its absolute value will be taken as a factor to multiply the Sierk barrier.

Ratio of the Fermi gas level density parameter LITTLE-A" at the saddle point to the ground
state value. The saddle point level density is determined by g.s. LITTLE-A" * ARATIO.

level density parameter = MASS/FACLA If not zero.

. . Limitz of residual
if ==0 Gilbert and Cameron value used.

yields (in %) to show

IST

e 'Y angualr and energy

i =0 brief, schematic results of particle spectra and list of evaporated (residual) nuclei
@ =1 detailed angular and energy distribution of residual nuclei and evaporated particles.
i~ =2 detailed(1) + transmission coefficients for particle emission

distributions
Low limit = |2
High limit= |1UU

~MDIR

@ =0 Compound nucleus is initially in M=0 states and the Z-axis is the recoil axis.
= =1 Compound nucleus is initially in M=J states, the Z axis is perpend. to recoil direction.

MDIR=1 - itis
appropriate for deep
inelastic fragment
deexcitation

ITRAC

- it controls the degree of event traceback
& =0 prodyces compact traceback,_summed over all residues.

—Particle analysis—

group
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i =1 detailed traceback leading to each individual isotope separately.

v Create output file

~MOSHL

@ =0 uses AMEZ2003 values (A WA&T, NPA 729, 2003, pp.336-676)
= =1 uses Lysekil masses with shell correction

[~ proton
[~ alpha

The code operates under MS Windows environment and provides a highly user-friendly interface.
It can be freely downloaded from the following internet addresses:

http://www.nscl.msu/edu/lise 1
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“particles” is extension of
output file of particle
analysis.
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File Name and location are
the same as input file name
and location.

PACE 4

modified JULIAN

hkdkddkddds projection angular-momentum coupled evaporation Monte Carlo code  sdssddsdeds
hkkdkerss gngular distributions cbtained using M-states of angular momentum #¥*EdEssess

If input file name is absent,
then output particle
analysis file will
be”’Untitled.particles” in the
“<PACE4 code location>
\files” directory.

MODE=1
#EefrfrfRE®®t Fsion ¥section taken from Bass model
Bass fusion xsection for E = 500.0 MeV is 2047 mb
Fusion radius = 9.35 fm. Barrier height is 115.37 M=V
Transmissicn probability for a cne-dimens.barrier: Classical

Starting conditions

Frojectile
Target
Compound nucleus

Default <PACE4 code

location> - where the

LISE++ code has been
installed

Bombarding snsrgy (MsV) 500.00
Center of mass snsrgy (MeV) 3e0._47
Compound nucleus excitation snergy (MsV) ZBT.Z75
O-value of reaction (MeV) -73.131
Compound nucleus recsil snergy (MsV) 135_.535
Compound nucleus receoil welocity (cm/ns) 1.25Ze+00

S S S S S S i S RS S R g apry

Compound nucleus welocity/e 4. 174e-02

Beam velocitv (om/ns) 4.487=+400

Oleg B. Tarasov, 03/06/11, East Lansing 2
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E@ Detailed analysis of Emitted particles: "Untitled particles” E@g
Decay M M Chain  £_f M_f il M_c J e JE M_Jo Fizzion  Ewx_i Ew f Ep Lab Ap Lab -~
tode mode Al final final emitter  emitter  init final proj-f1 prob b ! b ! ki et deqg L
1 1 1 1 70 93 70 102 5a 54 0 1.5e-03 1431 1265 EB5 115.0 =
1 2 2 2 (2] a0 70 102 24 21 0 4he-05 1431 1276 72 0871
1 3 3 Cia] E7 91 70 102 24 26 0 48e-05 1431 1315 17 1366
1 4 4 a1 BE 1 70 102 24 23 0 4505 1431 13085 22 1511
1 5 5 3 B3 92 70 102 22 22 0 31e-05 1431 1325 356 056 4
1 E E 23 70 91 70 102 22 21 0 31e-05 1431 1335 25 0492
1 7 7 4 70 92 70 102 L 48 0 5.he-04 1431 1295 B9 0549.0
1 8 8 a3 70 92 70 102 52 iE 0 5.he-04 1431 12665 7.8 093.0
1 3 3 a0 B2 T 70 102 52 a1 0 5.0e-04 1431 1335 119 0E5.5
1 10 10 100 B3 93 70 102 b2 47 0 5.he-04 1431 1275 103 041.8
1 11 11 M h 9 h mn- M M I} 4 7eR 1431 1375 3A Mn511

Decay mode : type of particle emitted 1-n, 2-p, 3-alpha

N mode : number of emitted particle in this mode (for example “p”)

N all : number of emitted particle in all modes (n,p,a)

Chain : Number of chain (cascade)

Z f,N_f: Zand N of the final nucleus in the chain of decay

Z c,N_c: Zand N of emitting nucleus (if Z_c is negative, it means that the nucleus fissioned)
J_c,J_f :initial and final spin indices for this particle emission indices for this particle emission

M_Jc : the projection of J_c on the Z-axis.
(Fractional spins are neglected for the projection. For J_c, J_f, the actual spin =J_c, J_f-1 in even mass nucleus, J ¢, J_f-1/2in
odd mass nucleus)

Fisson prob : Fission probability

Ex_i: excitation energy at emitting level (MeV)

Ex_f : excitation energy at final level (MeV)

Ep_Lab : emitted particle energy in the Lab. System (MeV)
Ap_Lab : emitted particle angle in the Lab. System (degrees)

Oleg B. Tarasov, 03/06/11, East Lansing 3
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A B C D E F G H 1 J K L M N o] P
1 Decay N N Chain Zf N_f Zc N_c Jc Jf M_Jc Fission  Ex_i Ex_f Ep_Lab  Ap_Lab
2 Mode mode All final final emitter emitter init final proj-n prob MeV MeV Me\ deg
3 1 1 1 1 65 81 70 102 61 55 0 7.90E-03 4315 407.5 22.6 28
4 1 2 2 a7 58 73 70 102 61 63 0 7.90E-03 4315 4715 0.1 174.2
5 1 3 3 96 60 76 70 102 61 58 0 7.90E-03 4315 4175 5.8 78.4
6 2 1 4 2 53 74 70 102 46 46 0 2.20E-03 4315 406.5 20.6 63.4
| S el ect ran g e 7 1 4 5 3 62 78 70 102 48 42 0 2.60E-03 4315 396.5 36.3 33.3
' 2 2 2 6 21 64 30 70 102 48 43 0 2.60E-03 4315 403.5 20.3 83.8|
El 1 5 7 70 58 77 70 102 48 50 0 2.60E-03 4315 406.5 12.7 112.7
10 1 6 8 a 57 70 70 102 57 50 0 5.50E-03 4315 405.5 11.6 133.6
11 1 7 9 29 57 75 70 102 57 59 0 5.50E-03 4315 4135 13.5 52.1
12 1 8 10 5 64 30 70 102 42 42 0 1.50E-03 4315 4115 12.5 75.8|
13 1 9 11 22 60 76 70 102 42 41 0 1.50E-03 4315 416.5 4.4 107.2
14 1 10 12 55 57 75 70 102 42 40 0 1.50E-03 4315 4185 9.7 26.2
A B C D E F G H 1 J K L M N 0 P
1 | Decay N N Chain Zf N_f Zc N ¢ Jc b} M_Jc Fission Ex_i Ex_f Ep_Lab Ap_lLab
2 | Mode mode All final final emitter emitter init final proj-n prob MeV MeV MeV deg
51 1 1871 2516 2 53 74 53 76 7 6 6 0.00E+00  24.5 15.5 21 10.3
52 1 1874 2519 2 53 74 53 75 6 6 5 0.00E+00  15.5 8.5 0.8 20.2
53 1 4 5 3 62 78 70 102 48 42 0 2.60E-03 = 4315 396.5 36.3 33.3
54 1 133 176 3 62 78 70 101 42 37 5 1.30E-03  396.5 384.5 1.9 143.8
55 1 198 261 3 62 78 70 100 a7 30 4 1.10E-03 3845 362.5 16.3 62.1
Il. Sort 56 3 36 335 3 62 78 70 99 30 16 -1 7.30E-04 3625 @ 338.5 46 25.2
57 1 438 576 3 62 78 63 97 16 12 2 0.00E+00 = 338.5 325.5 3.2 127.2
58 2 87 648 3 62 78 63 96 12 12 0 0.00E+00 = 325.5 293.5 28.3 65.8
. 59 2 102 753 3 62 78 67 96 12 14 -2 0.00E+00  293.5 276.5 14.4 56.4
1St IGVE' . Ch ain 60 1 624 818 3 62 78 66 96 14 11 -3 0.00E+00 = 276.5 265.5 6.4 27.9
61 1 639 899 3 62 78 66 95 11 14 -1 0.00E+00  265.5 251.5 9.3 63.7
(from smallest to IargeSt) 62 1 746 971 3 62 78 66 94 14 12 4 0.00E+00 | 251.5 239.5 7.2 27.7
63 1 802 1046 3 62 78 66 93 12 10 5 0.00E+00 = 239.5 228.5 9.1 6.4
64 1 350 1116 3 62 78 66 92 10 10 5 0.00E+00 | 228.5 215.5 1.1 162.5
an |eve| . EX | 65 3 126 1183 3 62 78 66 91 10 6 5 0.00E+00 | 215.5 196.5 36.8 26.7
- 66 1 1096 1450 3 62 78 64 83 6 6 3 0.00E+00 = 196.5 185.5 3.8 89.3
(largest to smallest) 67 2 207 1521 3 &2 78 64 a8 5 5 3 0.00E+00 1855 @ 1615 10.3 147.4
68 1 1194 1593 3 62 78 63 38 5 6 3 0.00E+00 = 161.5 151.5 3 56.9
69 2 226 1659 3 62 78 63 87 6 5 4 0.00E+00 | 151.5 134.5 12 78.8
70 1 1297 1724 3 62 78 62 87 5 11 2 0.00E+00 = 134.5 121.5 9.9 48.5
71 1 1363 1807 3 62 78 62 36 1 10 1 0.00E+00 | 121.5 101.5 9.1 110.3
72 1 1416 1880 3 62 78 62 85 10 6 5 0.00E+00 | 101.5 88.5 10 43.9
73 1 1470 1957 3 62 78 62 84 6 8 1 0.00E+00 | 88.5 775 3 66.2
74 1 1516 2018 3 62 78 62 83 8 11 1 0.00E+00 | 77.5 65.5 5.3 73.3
75 1 1563 2088 3 62 78 62 82 11 8 2 0.00E+00 | 65.5 45.5 a4 160.8
76 1 1612 2149 3 62 78 62 81 8 9 2 0.00E+00 | 45.5 35.5 4.1 24
77 1 1652 2207 3 62 78 62 30 9 5 2 0.00E+00 | 35.5 22.5 a5 29
78 1 1688 2260 3 62 78 62 79 5 £ 2 0.00E+00 | 22.5 115 0.8 117
1 6 8 4 57 70 70 102 57 50 0 5.50E-03 4315 405.5 116 133.6
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