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Mapping MADs (Mass Angle Distributions)
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The analysis of mapping MADs (Mass Angle Distributions)
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Mass angle distribution

Langevin cal. and TDHF cal.
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Mass Angle Distribution Langevin Calculation
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Previous study (MADtype2)-key factor
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Fig. 4. (Color online) Experimental FFMDs (points with error bars) of the U, Np, Pu, Cm, Bk, and Cf isotopes.

The experimental FFMDs are compared with Langevin calculations and their dependence on ¢
parameter in the range of £ = 0.35-0.60 (U, Np, Pu) and ¢ =0.35-0.70 (Cm, Bk, Cf).
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1 Two center shell model |

{ Potential energy |

z,0,a — —
qiz0,a} Z=Z_0 5= 3(0, b) O(:Al A, V. (@, = Vyginpex (_ ) V =Vipu(q) +Vsy(q,T)
A2 /\{N Al BR 2a + b Al + Az fus—fis (4, diab €XP Trelax L, RL(L+ 1)
" 1 3+6 + Vadiab (&, t) [1 - eXp( Trelax)] Tt 21(g)
a, | ¢, c, P4, B=——— Vadiap =V + Vior
: ! 3—26
: ) L : angular momentum T : nuclear temperature
Z, z - elongation & : deformation « : mass asymmetry J : moment of inertia for rigid body Trelax = ~107%

{ Multi-dimensional Langevin equation |

dq; -
d_tl = (m 1)ijpj,

do l

—_— =, R : centre of distance
dt ‘U.RRZ

R, ; : nuclear radius

d‘P1 L1 dg, _ L_z’ o E (Ry — Ry) 0 :relative angle
ddt fla dt ) (g;z 127 59— 2 [: relative angular momentum
: AN ,
Pr_ Tsfis - (m™D) jkpjpr — vij(m™) jpi + gijR; (¢), @12 : rotation angle
;lt oV dq; 20q; , ; ; &, , : moment of inertia
fus—fis b1, 2 L4 5 : angular momentum
— = s — 220, | R+ RgrangReang (t), 112
dt a0 ~ Ytang (,u R El 2 2) 8tang Reang () Yeang - tangential friction
dL, 0Vus—fis ! L L2
— = o + Ytang R f ~3 <- 0y | @1 — A18tangReang (t), vij: Wall and Window dissipation (Friction)
dL Ve ! . I Ll LZ m;;: Hydrodynamical mass (Inertia)
Lz Tlusofis ) =@ — 23 | @3 — @8rang Reang (D (Ri(0)) = 0, (Ri(t)R; (1)) = 26,6 (t; -
dt 09 urR f1 $2 l T ’ Y

g;j: Random force(fluctuation)

Variables: { R, 0, @, 95, 34, B, PR N}

Most uncertain parameters:
Ho:To

B1 =82

- nuclear viscosity and fricthion,

V.. Zagarebaev and W. Greiner,
J. Phys. G31 825 (2005);
G341 (2007); G34, 2265 (2007);

G35 125103 (2008)

t,) : White noise (Markovian process)
Yk 9ikdjk = Tvij : Einstein relation
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Qe 60 000 0
.5 - OO

05 DEDCOCP 0 @ © @

0.4 - O(:}

/@ @ D OO0 O

08 13 18 23 28 33

3.8 f'.l"Hn

E‘Ig. EE. Map of nuclear shapes in (r, £) plain for n = 0 and
=, =10
1 = O

V. Zagrebaev et al. Physics of Particles and
Nuclel, 2007, Vol. 38, No. 4, pp. 469-491.

T, eDFEAKFE

A EENZDEM L THORRETORFEOER Y7 (KUH)
RHPEELAEQCHERBEICEZX

WEEHND




3. HIERREBIUEER
B CmDBEAED N

ACIiG LTt ZELICK S EHELE

I
—

4. 5 C 0)

FE D 1HE



e DIEFNERIC L 5 MADDZ 1L — typel(QE DIC)

eDIEFNREFRE

E.—216.2MeV
E.. . =206.6MeV
Ec.m./Ebass =1.052

T = 1E —21s Te =

——

- e
. 0.6 038 0 02 04 06
MR
4 - FEREEIEL - ORERIEE I RNEL D By A
- e DIEFIRFRE I EIED R AE
SBEEFTIMBDHEN R A S
. MAD D #5831, = 1E — 21~5E — 21sTYI U BEh 3 .

Yield (%)

W~

—— Te=1E-22 |
—— Te=5E-22
Te=1E-21
Te=5E-21
Te=1E-20 |

LU

50

00 150
Mass (u)

200




RDOATwy7& LT« « -

MAD?2 :>

MAD3

Compound nucleus
i
snajonu 3a3Je|

...... BADETILTHRENICSHE LBIRZHAA5



y THH =4 b= k. | = | €T w -
TEE S w:: frJ : == = — -

— j:. rJ”J’J/l’/'“ — C =] J—‘_):J,J_/* /_C

r) g—l /:Er' ;'/I, Ea —‘f ‘ i - _.;;_/ ;-__)

d. AlIrMasRd o Qv—;fj 5
234C BE B £ BF L\ Z=
S\CmO)EERRBAETTH

* - | Y P AR
Ayt bt L7ot X |4 =



QRS

ZHET...

ol —1

BEAEDHICEVWTY Ef NTAXA—ZDNFT UV INEETHD I ENDH > TWZH,
RENR W h o7

M 2y IR EELAEOHERBEZRFEHDOITS
M EEBROEEHALJIIIG CTzevalueDEEN E ?

BTy 7 ORREEICEVWSHE ) 1, OREFNE?
£, Z035D LRICIGLUBICENIEE ) e, PIRFME?

BEABAEOHEBICIIHENEHCERDHOTFHZBIRT 50ENDH S
SHEIZED DexitF ¥ FILDEENEE



Thank you for listening



