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PACE version : 4.20

In LISE** package v.9.6.31
from 23-May-2013

Tranzmizzion probabiltiy for a one-dimenzional bamer [0.T.)
" Clazsical [use it above the barrier]

t* Quantum-mechanical [D.Hill & J wheeler, PhysRey 89(1953) 1105}

1. R_fusion value has been used to calculate partial waves L in QM
mode, in order to avoid “classical” subroutines in at energies below
the barrier.

However this assumption gives some serious jumps (it will be
shown later), and the code has been modified to avoid this problem,
coming back above the barrier to the classical solution in QM mode.

2. Default value of AGRAZ which was equal to 4, now setto 2

All examples in this presentation were done for the combination
1OBe + 12C
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Why the jump had place at S0MMENA(EPBE+4(E)
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Why the jump had place at S0MMENA(EPBE+4(E) L
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YBe+“C  -> comparisonDetWeenVeErSIONSHM@NITIOGEN » S res

NSCL IRy i
mb mb mb events mb 1000 event  mb mb events mb
Elab Fusion Bass Fission  Alpha Alpha Elab Fusion  Fission  Alpha Alpha
) 24.3 23.0 L] 295 1.2 5 24.3 235 6.2
13 710 T77 1} 405 287.6 13 776 404 313.5
21 880 1040 L] S68 499.8 21 1040 609 633.4
29 808 1100 1} 663 375.5 29 1100 753 828.3
37 403 986 L] 729 2938 37 986 923 910.1
45 423 903 1} 867 366.7 45 903 997 900.3
30 441 864 L] 931 410.6 a0 863 1082 933.8
100 494 690 2.47 1331 657.5 100 689 9.65 1355 933.6
150 ary 6315 14.8 1277 009.1 150 631 23.4 1401 884.0
200 4387 602 36.3 1281 623.8 200 602 a7 1308 7874
250 a08 585 68.0 1312 666.5 230 285 70.2 1319 J71.6
260 4389 282 72.4 1307 639.1 300 373 100 1220 699.1
270 311 280 82.8 1273 650.5 350 65 145 1199 677.4
280 493 378 90.7 1271 626.6 400 339 170 1084 606.0
290 214 575.4 97.7 1250 642.5
300 497 373 91 1264 628.2
310 al6 3715 102 1238 638.8
320 203 370 110 1146 576.4
330 496 S68 121 1202 596.2
340 309 267 140 1188 604.7
350 494 a65 139 1125 555.8
400 497 339 171 1065 529.3
AGRAZ=4 AGRAZ=2
version 4,19 version 4.20

See the next slide for figures with these data
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1OBe+12C > NR\/ m

+ - -
W = w0 0,0 NRV: Fusion (Channel coupling)
2+
F .
u Fusion of "'Be + 12C
.. . 5
http://nrv.jinr.ru/nrviwebnrv/fusion/ [ e
S Calculate evaporation residue cross section
— S+
— 2+
e O
Input data
projectie: 1082 target: 120
g (R} = 1.22 (2,63} fm 10 (R) = 1.160 { Z.66) fm
Mo excitations Rotation
Ez = 0.082 MeV
Bz =000
B+ =0.100
Niagis = &
Potential parameters
type: WS volume Yo=-105.0 MeV ng{R}=1.120{ 4577 fm a=0.750 fm
(Coulomb rg {R) = 1.120 { 4.877) fm
Potential Eneragy | £| Fusion Cross Section
V. (Men) File View
Ty o Mk
=anl 1|:|4 T T T T T T T T T T T T ™3
150} 10 3
Vg=3.3 MeV
100t 10 E DEg + 12 3
spherical nuclei E — CC calculation ]
5ok 1 one-dim. parabolic bamer
10 Wp=3A b, R =04 fm, R =18 hie
f [ E
o é i [ (fm) 1|:|D . ] . ] . ] . ] . ] . I .
-40 ] 40 i 120 160 200 240
Click on a plot to process it Ecm, MeY
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LI % ST, () NRV: Fusion (Empirical model)

Fusion of mBe + 12[:

/’/ Calculate evaporation residue cross section
http://nrv.jinr.ru/nrv/iwebnrv/fusion/ o [

Input data Derived data
projectie: 1082 target: 3¢ WeB(zpherical) = 2.288 fm
g (R} = 1.220 { 2.63) fm g (R} = 1.160 { 2.88) fm RS = 9,380 fm
A =2 A =2 hea = 1,159 MeV
G =BB85MeV im? C =450 MeV fm? Ler = 26
Monte-Carlo sil i are finished. istics: 31151 events for each energy) -
Evaporation residue cross section for the reaction 10Be+ 12C POtEIltiﬂl DﬂrﬂmeterE Eu = 55.3 MeV
dynamic deformation:
st 20 204 E”, Mazva 2 . 250 type: WS volume Vg =-105.0 MeV m(R}=1.120{4.977) fm a=0.T5D fm
— 1 ! . ! h ) Coulomb rg (R} = 1.120 { 4.977) fm 'l.la{sad:le} = 338 MeV
L - 3 R{zaddle) = 9,357 fm
) ~Tias Bizaddie) = 0.080
_ il el E
£
% 1074 L
g Potential Ener F - i
o] i Lid | £ Fusion Cross Section
W . .
(Ml File View
10—1_ |
15 m%_g 17 200 4 s i
U 10 E ; T ; T T T T T T T T E
Choose channels to show on graph  Show all | Hidealll Channels - Isotopes ‘ E E
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= Vi = 3.3 Mew 107 .
100} L.=26 | i 1
spherical nuclei 7 -_ _-
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http://nrv.jinr.ru/nrv/webnrv/fusion/

Defaultvaltes

Projectle | (Target— [ Compound——
.Q.=ID MN=6 .‘5«=|2 H=F A= 22 M=12
Z= I Be Z= I C Z=10 Me
Spin [gg] = IU Spin [gs] = I

ME [Mev)= 12607 DB| | ME (Mev) = 0.000 DB| | ME [MeV]=-8.025 DB

—Calculation—————————

O = [ walue of reaction [MeWv].
It ==0it iz calculated from mass tables. [ACK= 20,631
Beam Enargy [MeV)

Elab = |3 [~ Batch Mode

E_CM = [1.636

Ex = 22268

experimental fugion crosz section if known, TL-5 from optical model shifted to
EXPSIG = IU reproduce this value if inputted, preserving the L-diffuseness. if == 0 Bass
model [PRL 1977] fusion cross section being used.

_ I M awinaurn J to be used during caloulations. (if 0 it is taken
JCMAX = |0 from oetical maodel rautine]

To bypass input channel optical model routine [TLOM) specify L-diffuseness of
AGRAL = IU fusion cross section. |f == 0 diffuzeness will be set o 05 which is ezsentially
sharp cutoff,

E—
ELOSS = ID eneray lazz of bearn thru full target width. [total dE)
energies will be distributed between Ebeamn & Ebeam-Eloss

= ID Lowest partial wayE Lin calculati_on. F'_artial WaVES frpm L=0to L_MINN
CEULE excluded, enabling low-L non-fusion window in reachion calculation.

Transmizzion probabilty for a one-dimengional barmer (OT. )
 Clazzical [usze it above the barrizr)

P
& Quanturmechanical [DOHIE D wheelsr, PhysRes 2301953 1105] _°|

=| Curwature parameter of the parabolic patential describing the barrier [default
h_omega =3 walue 3 Mev] [only for Quantum-kechanical mode])

Mate: If you are running at high bombarding energies for which the grazing angular momentum is
above 78 hbar, it ig recomended to input AGRAZ » 0, and to specify an arbitrary value for
EXPSIG [or 0 = Bass) which comesponds to a fusion crozs sechion with a limiting  L-value around
80, Thiz will give you all the evaporation residue data and the fission probabilities you need. For
J»80 all nuclel will fiszion anwway. and vou will run out of dimensior if you b
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Set “0” to run TLOM model
To obtain this diffuseness
parameter

So, for this reaction at 30
MeV the Diffuseness
parameter is equal to 0.7
from TLOM!

In version 4.19 AGRAZ
default value was set to 4.0

In version 4.20 new default
value is 2.0

Please, use the same parameters in input

files if you compare different PACE2,
PACE3, PACE4 versions!
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