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Ein isotropes Kraftfeld ist in jeder Rich-
tung gleich beschaffen
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Statevector:

v (%0)= 3 by, 0+ 3 & v, ()

current:
W=1/21 9y, Wl
density:
p=1/2[ ¥ (x0), ¥ 0]
vacuum polarization charge:
<0l p | 0> =Py pol =
=1/2e QWi Va-2V} V,)

displacement charge:

{pvac pol (5(‘) dsx =0



Charged Vacuum

/ < charged vac. | p | charged vac. > d’x =
= 2e, 4e, ....



Electron

Flectron feels vacuum polarisation
— part of the so called Lamb shift
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Superheavy quasi molecule

Superheavy quasi atom

J. Reinhardt. G. Soft. 1. Miiller
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Semiclassical trajectory

ih o ai( R()) = Hren(R() $(R®)

¢i(R(t)) = ?aij(t)goj(R(t)) elXi
t] ki 1 ] ot
Number of particles:

Ny=2 % 2 > F
P kd\%(cc)l (p )

Number of holes:
Ny=2_=% 2
p=2 5 lay(c0)?  (p<F)
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Multi-steps
Non perturbative processes
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Experiments: Schmidt-Bocking, Schuch
Theory: de Reus, U. Miiller, J. Reinhardt
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Quasimolecular Spectroscopy using K-vacancy rate P, (b)

1st order perturbation theory

Pl:so‘(b) — 2/ Ials,.[u'|2

(1

+o0 (ﬂj i ' t_i"_r‘ E _ E E
15,55 = /_m dt {pp|o5leis) R e i[ dr(E = Ersa(7))
Scaling formula (approximate solution of the integral)

PP (b) ~ D(Z) N(Z,b,v) e b E1s(Fo)

laer

where Rp: distance of closest approach
- . . .. . - i ; SE g
To: characteristic collision time 75 = < (b + a(m — arctan a))

Inverting the function leads to Fs(R)

Problem: Perturbation theory not really valid (multi-step processes)
From Coupled channel calculations one finds:
PeS /PP ~ 5 (no analytical expression available)

Additional problem in (near-)symmetric systems:

Contamination by vacancy sharing of P15, and Py, .5



E[keV]

-500

-1000

-1500

0 100 200 300 400 R[fm]
384 ;50 ' ' g ) ' ' '%5(5
! p:;,/zo': —————————————— K pl/ZG
- 3P1/50 \2P3 /2T
i i Q\gpwzc
2s, ,0 — sO
i 2pP1,2C
L 1lso
[ 2P1/20 —
+
___ """"" T W N T S A, W T NN S T R S RN
Is, ;0 E,,, "deduced" from K-hole production

Spectroscopy of Superheavy

Quasimolecules
R (1so) = 24.0 fm




d%a/ds dE (pb/keV sr)

Delta-electron spectrum
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atomic positrons
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Exp.: Greenberg, Schwalm, Backe. Kienle

Theor.: Reinhardt, Miiller
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Positron Yield
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Positron rate [1/channel]

Synopsis of positron spectra

EPOS
K. Sakaguchi et al. 1989
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APEX copllaboration: I. Ahmad, S. M. Austin, B, B. Back, R. R. Betts, F. P. Calaprice, K. C.
Chan, A. Chishti, P. Chowdhury, C. Conner, R. W. Dunford, J. D. Fox, S. J. Freedman, M. Freer,
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S. B. Gazes,

The Argonne Positron Experiment (APEX)

H. Wuosmaa, G. Xu, A. Young, J. E. Yurkon
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The APEX pair spetrum (dissenting view)
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A new elementary particle ?

/°
—>C" My = 2(Me+Eey)

0
/Pﬂ/ =~ 1.68 MeV

——1 .

Interaction

Ly =G, VeV, D, ve = electron-positron field
Ly =Gy PATY, @, ¥y = nuclear (quark) field
[ =1 scalar

o =7 pseudo scalar

L =7, vector

Cpo=7,7s pseudo vector

I, =0, tensor
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Mishustin , Satarov ,
Greiner 1990- 1992

A scalar field: reduce nucleon mass (attr.)
vegtor field: repulsive potential (+ p)

- Yl i
My e —————— LN

out of the correlated vacuum!!

Antimatter - Cluster - Production



On the way to the first Island of Stability
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“cold” fusion reactions: GSI
20501 4 64Nj, 70Zn, ... — 272110, 278112, Berkeley
RIKEN
“hot” synthesis:

238U, 244Pu, 248Cm, 249c~f + 45 Cz — 2861 12,292114 ,296116

297118

cold @ hot
synthesis of SHE
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Strongly coupled
Deep Inelastic, Quasi-Fission, and Fusion-Fission processes
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principal degrees of freedom:{q,, q,, ...},
Unified for all the processes:

potential energy surface: V(Qy,ay,--), Deep Inelastic, Quasi-Fission and Fusion-Fission !!!

dynamic equations of motion: dg;/dt =...

@ @

V(Z4,Aq, ZpA5 R)

elongation

deformation (3)
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cross section ( mb/unit)

Comparison with available experimental data
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Isotopic yield of SHE in collisions of transactinides
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What are the triggers for along reaction time ?
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