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I nﬂz__o ducfion

The. areas of research established in our laboratory a fow years ago were
also followed during the report years., A balance belween nuclear research and
applications of nuclear techmiques, however, has been stabilized at about B0
percent for each.

The study of mechanisms of heavy ion reactions,; e.g. in the competition
betwecen exit channels producing the same residual nucleus, the study of nuclear
spectroscopy, €,6., in the casces of Ge egnd Te isotopes, and also the applications,
e.q., postoperative changes in elemental values, have produced very intersting
results. In nuclcar theory, advances have been made in the isomorphic model, e.g,
the kinctic encrgy determinations and symnetvy bresk in the rarc earth nuclei,
and in other topics of current interest, e.q. double - decay and fracticnal
parentaga coefficients.

The scctors of development, and of data collection and processing have
experienced major improvements. A Prime-750 computer s now available in our

laberatory and has substantially improved cur expevimental and theoreitical inve-

1

f-based datn colle-

stigation. Alse, the development  for the new CAMAT- and PRI
ction system is in progress. Other major dmprovemsnts are the inctall
Ll

ation of
) reactions

a three-quadrupoie spectrometer Tor the study of {n, charqged particle
and the Tacility for the preducticen of Giﬁa for medical use., The researvchars in
our laboratory, however, Teel sirongly the energy lTimitations imposed by the
Tow terminal voltage and houe that adequate Tunds can be given for the necessary
post accelerator.

Finally, we would 1ike to repeat once again that the dedication and

quality of our technical .and administrative personnel is cspecially appreciated.
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T, HEAVY ILF REACTIONS

Competidion ke weon axal chawteds producing fhe same. nedddual nwelans

/” 'L;( »’” /{C.Jl }-L (((‘A/(Uﬂ'!.f")

. P A + .
A, Arvavantinos, £, Gazis, C, Papacopoulos ana b, Xenoulis

&

Recently, the competition hely

en pnoand ¢ evaporation Teading to pro-
duction of the same residual nucleus hes been nemazuredd) Tor several heoavy-

ion nuclear roactions cach at several Gombarding epergies, {or target-
3 . s L

l._;

proejoctite comhinations vosulting in compound buciei 16 ¢ A < 71 .
o o . . -bomb
Dy an association of the loglie Jo ) with the quantity E 0
WY [ 45 DHX (l'). i - o I ’
which vepresents the maximbn excilalion onorgy aveilabie Lo the vesidus]

nucieus, a sysionatic trermd eumeroed, 11Tustirating 2 nearly Tinecy dependenoe

for aliost a1l of the veeclions investigated. Theso syszitoaalics offored  he
poseibi ity to describe, and thus predict, the comnotition belucen pn oend d

M

erission by the following exponential relationshiniin

o/ = 3 % exp {0,198 {C + I9 F 1Y
Upn-' d 0.853 » i (0,18 | “em _.pn) Fa (1)
where the qQua kt!t}r Jl isg eypresse d i ey

L‘ll

Eq. (1) has boen a? cady ulitized in the Titeratuwe for the yrodictio
Tifetine ciudies with the Donrlev-shift-sttenvation wolnod
vhera it 1s knean that Lhe pnoand d exit chawnc?s resvlt i oquiie differont

av recott erfeocts,

-
jasd
—
=
-
byl

Beyord its immediatle utility, however, it is considered Tmportant to
investigate the theorelicel signiTicance of the systematic trend denonsivatod
by Eq. {1).

Extensive calculations of pn ard d cross sections for soveral veaction
and bombarding encrgies are carvied out with the Hauser-Teshbach formalism,
in order to delerminewhether compound nucleus formation is the dominant re-
action mechanism causing the cxperimentally cbserved systematic behavior.
This conclusion will, in turn, permit to interpret '‘pathological''cross
section values of pn and d which, in cases such as 6L1 induced reactions or
guasimolecular resonances, have been found to deviate from the systematic
trend,
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Finally, competition belween cluster versus rultiparticle enission
has been observed and nzasured in several varicus cxit channsls. such as
_ g _ . , ) 4
p2n/an/t, Zpn/dp and apv/od, Among those an ouistanding case is the ' He

Ty

emnission channel, for wiich it hes been ohsepyvad that, when the bepbarding
PR : RN S P I Y 4y, : : H :
cnevgy s sufficiently high to overceme the “He hinding einavay, tho GHQ

emssion is atmost completely replaced by dd and 2p2n erission.

Reference

Lo AC Xenoulis et al, Phys. Leti 1006 (3981) 461

Mhysics Laboratory 11, Mationai Teclinical Uniiversity of Athens, Athons, Grecce
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L zJ'u{‘f‘n' Aeand Lond

.+ ot R
Foenig, D. Fick, K. H. Moebius, P. .helnof

. . , . . . . 5
he dnvestigation of the reaction Tion 7Y has shown thal the cross

g * > . S . . [ S i LS - . o - R -:Ir' - .- . . L
section is sensitive to the oricntation of the dotormsd 201 pugieus with

—t

respect to the beam exis {1}, The experinsnts  were rracmed with Tho ali-

. - v T e 5 S PRI | LI I L T | L], R S - PR -
gned beam Tran the Heidelberg N Tondem [23 and the 21100 wEs varicu

viitohing

Ly = ook of the beam on and  off at intervels of  eppro-
ximately 7 soos,

The reselts can bo undorstosd with a simpie moded vhich narawetrizes
the transmiseion coofficients as o function of the dictance of ¢losest
approcch. This dictance vavics wilh ovientation Tor the same T-volun {1},

For a move duteiiod undevatonding of tho voaclion moechanism, the
Tight charecd pariicles cumaing Trowm the voaction were now detocted with
cournber toivocopos IL1 fnergy s=poctva and angular distribulions were ob-
tained at L{L1) = 20 PoV with atiyand and non-aligned beans, Tne eaalysing
powe TEU{O} was ontaincd which §s defined as;:

Tog (8) 2(0 (B) / 0 (8) = 1)/ Uy (1)
' p07 unpol
where tZ0 s the alighmonl of the baam {nonitored ithroughout the experi-

ment {31).

The vesulls arve presented in Tig. 1 to 4. The assymetry of the cross
section arcund 90 Gegrees points 1o a2 significant contribution Trom dirent
processes. This is suppovted by the distribution of T20(f) which can be
understocd within the simple wmodet applied so far. In a divect vesction,
contributions to forward angies come from cotlisions with large impact
parameters, while the backward angles are fed by collisions with small im-
pact paremcters. As can be seen from [ig.5, with the particular alignment
chasen, the aligned projectile has more overiap with the target at large

impact parameters than the unaligned projectile.
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Fig. 1,2 Analysing power and Cross Section for protons
Continuous line is the STATIS estimate.
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Continuous Tine is the STATIS estimate,
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This feads to positive values for T20. The opposite holds for small impact
parameters leading to negatiye.va?ues of T20 at back angles.

Computing T20(8) from a direct reaction model is still not pessible
for the energy-integrated cross section., On the other hand, a small mo-
dification of the code STATIS by Stockstadt {4} has made it possible to
estimate the average contribution to'TZO(S) from compound nucieus proces-
ses. To this end it was assumed that the incomming Li moves on Coulomb
trajectories. Then the angle ¢ (Fig. 5) can be computed as a function of
the impact parameter b and this related to 1 classicaly to yield:

2.8, A

tg {p) = , — = 2. (E) (2}
Lzesy {2WM/ETT

This together with the relation:

R(W) = RO {1 +B.Y20(W} } = RO {1 48 . ¥ (5/4n) P2{cosi)} (3)

for the radius leads to an ¢~dependence of the form:
3

R{1)/RO = 1 +{B/2) . ¢ (670} . s -1 (4)
' 1+ 2 F

In STATIS the channel radius is parametrised as:

RC = RO ( A1173 s A21/3) | (5)

and by replacing RC by

; )]
RC = RO (A, + _R(} R11f3 ) o

we obtain a form which can be used for calculating the aligned and non-
aligned cross sections, For the later case we simply use 8=0.

The parameters for the exit channels were not varied since STATIS
does only consider two-body final channels. The experimental results how-
ever show that in all channels at Teast one neutron is evapovated toge-
ther with the charged partic]e; Therefore the absolute cross-sections
obtained from STATIS cannot be compared to the experiment, The only
value of these calculations s to uncover systematic trends of  the
cross sections,
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As a first test, the angular distributions of evaporated protons
were calculated. The center-of-mass encrgy was fixed at 8.7 and 17.5 MeV,
values which correspond to the two endpoints of the measured excitation
function. STATIS produces the angular distribution of particles leaving the
residual nucleus in a state of defini® energy, snin and parity. For the
proper calculation of the enefgy—integr sted angular distributions a
density of states function snould be folded iuto it. In the present case
a sinplified approach was taken, which seems to be justified by F|L resulis.
The emerging protons were assumed to leave the residual nucleus d7im to an
excitation of 10 and 16 McV. This corresponds roughly to the endpoints
of the measured proton speoctvum., The spins considered for the 'excited
states'were 1/2, %/2, 9/2, 15/2, 19/2. A weighted sum of the results is
plotted in Figs. 1 and 2

As expected from the theory of compound perocesses the distributions
of both the cross section and he analysing powoer are symmetpic avcund 90
degrees since parity s conserved. From the detailed results 5t can be
observed thal the variation of the analysing powcr with angle is within the
numericst accuracy of the rvesults for the cross section although a trend
may Be observable in some cases.

Another tlrend is that the average analysing power is of the same
sign and the same order of magnitude as the one obtzined from total cross
sections. This indicates that the entrance channel is the main 'source’
6f the analysing power while the exit channel influcrce is 1imited,

The main trend is, however, that the average analysing power 95 @
function of the c.m.- energy and the spin only, although the cross section
varies sometimes considerably with excitation energy in the compound nu-
cleus, Whather this property can be used for spin determination in compound
nuclcar reactions requires further tesiing.

The calculations were extenced to evaporating alphaz-particles. Again
the c.m. energy was fixed 2t 8.7 and 17. Lﬂ”ov while excitetions of 8, 14 and
20 HeV-and spins of J=0, 4, 8 and 12 1n_y Cr were tested., A weighted average

of the results is plotted in ¥igs3,4 Two main features can be observed:
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The angular distribution of T20 shows large variations with
angle and the average analysing power depends now also on

the excitation energy as well as the spin and the c.m. ener

9¥+

Both effects must be related to the larger angular momentum carricd by

th

e alpha particle as compared to the proton.

What certainly emcrges from these preliminary results is, that

the interpretation of the sssymnetry observed in the experimental angular

distributions of both the cross-section and the analysing pover, must be

50

ught in the frame of a dircct reaction wodel.

Table I. Excitation function of the rcacticn 7Li + Sly
THEORY EXPERINENT

ECH BETA S1GHAD STGMAP T20 ' SIGMAD T20

§.70 -0.180 57.10 44,20 ~0.2259 " 55 & 6 -0.206+0.054

9.60 -0.180 131.490 103,10 -0.2183 ., 142+ 14 -0.22210,030
10.45 -0.120 ,  255.G0 224,40 ~-0.1221 ' 260 129 -0.118:10.01%
11.40 -0.100 437.8 410.50 -0.0624 447 & 45 =0, 00540, 068
12.20 -0.100 597.80 577.30 ~-0.0343 ' 600 & 66 -0.014:0.007
13.95 ~-0.160 ' 890.9%0 889.70 -0.0013 , 850 & 93 40.001-40,000
15,75 -0.160 . 1143.80 1166.00 L0184 1127 41230 +0,02:40.005
17.50 -0.160 ' 1339.80 1377.80 0263 1237 143 +0.028:0.009
References

{1t K.- H. Moebius et al., Phys. Rev, Lett, 46 (1981) 1064.

{2} E. Steffens et al., Rev. Phys, Appl. 12 (1977) 1567.

{3} P, Zupranski et al., MNucl. In;tr, Math, 167 (1977) 1567.

{4} R. G. Stockstadt, Hright Nucl. Structure Lab., Yale University,

Internal Report 52, 1972, (Unpublished).

{5} S. Kossionides et. al., Fizika, 23, Supp. 1 (1981) q.

(+) Fachbereich Physik der Phiiipﬁs»Univefsi%aet Marburg, D-3550
Marburg 1,

(++) Max-Planck-Institut fuer Kernphysik, 69 Heidelberg 1,
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SPECTROSCOPY

T. Paradellis

The 642n {p,v) 6bGa reaction using & 4m9/cm2 thick Zn&4  target is

studicd at about 3 MeV proton bombarding energy.

Several Tow Tying levels have Leen fdentified in

GS. .4 . -
Ga and unique spin

and parity assignments has been detlermined, Multipsteritics of several fransi-

tions has been establishec. The levels didentified, with an ostahlishoed J

R

Care Tisted in Table I,

Level (keV) J Level (koY) Jn
62 1727 1353.1 7/2°
190.6 5727 1374.3 577
649.6 372" 1469.9 v
802.0 572 1662.6 3727
814.9 (1/2,3/23 1679.4 572"
1075.9 7/2" 1982. 4 7/2”
1287.0 9/2" 2037.4 9/2"
1298.4 3/2°

Further analysis

lying states.

is in progress to determine the praperties of some higher
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Exclfed statfes in 6SGe. andﬁégGe Atudded by Zhe 642n {7Li, pxny) fedcticn

T. Paradellis and C.A. Kalfas

. | 64
Excited stales in 6860 and 696e populated in the YNIn 4 !

Li reaction

at 18 Me¥ bombarding energy are studicd. Angular distribution and cenbtroid
shiftl measurenents ave usea to delermine spin and mean lives in the nucler,
The first 2+state in 68Ge has been remessured to fave a mean Vife of (2.6 +
0.3) ps. In 696@ discrepancics emong different publisehd works ave discussed.
The exporimental evidences ave in Tavor of description of tho pesitive pa-
rity states in 6969, where @ gqu neuiron is coupled to a 686@ BY2-RVEan
core. ‘

- . . ) . v . 69 \
The following table list the weasured lifetimas for ~~Ge levels.

T abtlte I,

Leve) Y 1ray used _
{keV) - {keV) F{c) Present ©
1195.7 6217 0.13(2) 1.4+ 0.3
1350. 7 9527 0.108(6) 0.85 + 010"
1407, 2 1009. 2 0.050{10) p.5 t+ 1.0D

- 0.6
1430. 3 1430. 3 0.20(3) 0.75 + 0.20
1591.1 778.9 0.19(4) 0.80 * 920
2018.3 667.6 0.071(19) 2.7 + 0.7
2483.3 1076, 1132 | 0.11(1) 19 * 0.8
2755, & 1348.3 0.19(3) 0.8 + 0.2
3076.3 1669. 1 0.10(2) 21 ¥ é'ﬁ
3157.5 1139.] < 0.09 52.5

aﬂssuming T.= 0.1 ps side feeding.,

bCorrected for Teeding from above,
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Stuucture of ]ZITQ nueloeus by Lhe ]ZISb (j,i1,¥) IZITQ neaction

T.N. Paradellis, E.N. Gazis! C.T. Papadopoulos and R, Viastou'

1(1

Energy levels and electronagnetic transitions o Te were studizd
121, 121 s . ) .
through the Sb {p.ny) ie reaction gt bombard?ng energics betweon 3,4

and 5.0 HeV at 0.2 UeV enovgy steps,

. . Ny _
single y-vay spectra were obtained al 8 = 07, 307, 457, 557, 70Y ind

A

0 o, s 1 )
907 as weli as y-y coincidence spectva at 907,

“Te nucleus has been deiermined up to

The Tevel and decay schems

about 1310 keV excitetion onsv several of the states previcusly ahserved

(Ref. 1,2,3) has been  also obsorved bui considerable changes hove boen node
Lo the excisting Tevel schemn.

The determination of spin and parity of the ideniifiod states of ““1e
is at presont. heing carcied cul fram the stnale y-vay angular disteibulion rea-
surcuicits with the eid of the Nauzer- Feshibach theory Yor compaund nuclear

reactioms,

References

1) T. Tamura et al, Nucl, Data shects 26 (1979} 385

2) Y. Hageman et al, Nucl. Phys. A328 (1979} 157

3) N.A. Bonch-Oswolovskaya et al, Izr, Ak. N,SSSR Ser Fiz 44 {1980) B

+ . _ . . . .
Physics Laboratory 11, National Technical University of Athens, Athens,

Greece.
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ITT. APPLIED ATOMIC AND NUCLEAR PHYSICS

Postoperative changes £n Aexum copper vafue

G. Gregoriadist-N.S. Aposto]id15+, AN, Romanos+, and. T. Paradellis

The serum copper concentration has been determined and observed
postoperatively in patients undergoing hernicrrhophy, hemicolectomy or
abdominopevineal resection of the rectum.

It has been found that those who .underwent heyniorvrhaphy had, preoperati~
vely, a normal serum coppcr concentration, which increeses significantly
from the sccond vostoperative day.

Those patients who had carcinoma of the colon or rectum had
preoperatively, significantly higher serum copper concentrations in relation
to healihy persons. After a stight decresse by ihe second postoperative day,
the serum copper value of these patients showed a slight. incvease from

the fourth postoperative day when compared with the precgperative lTevels,

L . a2 : -
Table 7. Comparison of copper sevum concentration preoperatively among va-
rious patient groups

No of patients : Serum Cu,ugm/ 10001

Group : - fen Homen Total Men Women Total
Healthy control 10 10 20 102+16  122+16 112+18
Hernia 9 6 15 109+11  117:15 117213
Totals 19 16 35 106+14  120+15 112+16
Cancer of the colon and

rectum 14 8 22 141423 163126 146126
Cancer of the ovaries 3 3 22768 227+68

Cholelithiasis 3 7 10 145421 139438 141433
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Table. 11. Variations postoperatively of serum copper concentration among the

various patient groups

wm—-———Value, micrograms per 100 milliliters-———

Group Preoper.
Herniorrhaphy,....... 112 4 13
Hemicolectomy ....... 149 1 26
Cholecystectomy...... 141 + 33
+

S . .
Tandem Laberatory, NRC Dewgcritos

For an example sec Tigs,?! and 2

t= ¢2nd day t- 4th day t= bth day t=}#&h day

138 + 20 145 4 23 143424
145 ¢ 725 151 & 21 157425 163+ 20
1561 & 25 161 £ 26 15927

+ . . - . . \
13- Surgical Clinic, Medical School, Athens. University, Athons, Greece
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Fig. 2, Histogram shows the distribution of serum copper
concentration among healthy men and women
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IV, THEORETICAL NUCLEAR PHYSICS

Symmetny break in the rane canth nucled

G.S. Anagnostatos

The shell model assumption that the individual nucleons in a nucleus
move relativetly freely in well -defined single-particle orbitals is here undar-
stood as a consequence of a dynamic equilibrium of nucleons. In particular we
consider a specific equilibrium valid whatever the law of nuclear force may be
{1} , which leads uniquely to momentary dynamic average forins for the nuclear
shells (presented by the limited number of equilibrium polyhedra with symmetry
. properties consistent with the independent particle total spin assignment {24H)
in agreement with the magic numbers. What the vertices of these polyhedra actually
represent are the most probable positions of the nucleons, due to their ''mutual
repulsion''which ensures regions of maximum probability disposed over the surface
of each shell. These polyhedral shells, superimposed in the most symmetric way,
define the angular part (tested by electric quadrupole moments of open-shell
nuctei {3}}of the momentary nuclear structure of the closed-shell nuclei from
4He to 208
of these polyhedral shells when the nucleons are presented by "hard sﬁheres"of

Pb. The radial part of this structure is defined by the closest-packing

definite sizes (tested by rms radii for protons and neutrons},

In order to accommodate all nuclear shells up to N=Z=82, each equili-
brium polyhedron is used once. For heavier neutron or proton shells the same
polyhedra are used, but for reascns of least energy, sets of nucleons, instead
of individual nucleons, have their most probable positions at the polyhedral
vertices. Specifically for the rare earth region, only the last neutron shell
possesses sets. The symmetry of the previousshells requires that each set.
consistsof three neutrons, Before the formationof the next neutron shell at
N=126, we have symmetry break in the range from N=90 to N=114, in the sensc that
rotational invariance {1} for most probable positions (a prerequisite for dynamic
equitibrium) is non-existent only in this region, This break is in very good
agreement with the experimental data and also with another symmetry break in a
study of orbital angular momentum quantization of direction {2}, This break
could be responsible for the very strong deformation of the rare earth nuclei.

{1} J. leech, Math, Gaz.41 {1957} 81

{2} G.S. Anagnostatos, J, Yapitzakis and A. Kyritsis, Lett, Nuovo Cimento 32
- (1981) 332
{3} G.S. Anagnostatos, S. Touliatos, A. Kyritsis and J, Yapitzakis, Atomkern-

energie 35(1980) 60



PDF created on April 4, 2012, by S. V. Harissopulos

-18-

Comments con 'A relation botwean avernge Rinefdc enpkigy and mean-squane
) 3 .
nadius 4n nucled

+
C.N. Panos’ and G,.S. Anagnostatos

While for a selection of self-consistent field calculations,
using Hartree-Fock and Bruckner-Hartree-Fock theories, Svenne {1}
finds that the average kinetic energy per particle in nuclei is dncon-
sistent with the kinetic energy coming from the single-particle sum
rule {2} (Koopman's theorem}, when the isomorphic model {3} is consi

60 and 4OCa

dered the two kinetic energies become consistent, Here, 1
are taken as examples.

In the paper by Svenne the cempirical average kinetic energy per
particie (<7 ») coming from the Koopman theorem {without allowing
for rearrangement), i.e.

T = 5— (26 -3 g) (1)

. A Ao A

(where £ is the total binding energy and N the single -particle energy

at a state A}, is compared with the estimates of the kinetic energy {rom
a. selection of self-consistenl field calculations, Svennc concludes that
this comparison is not satisfactory. Because of the importance of Eq. (1)
in nuciear physics, we found it tempting to re-examine this comparison
using a model (the isomorphic model} different from those considered

in Svenne's paper. '
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The kinetic energy in the present paper, as in Svenne's paper, is
calculated considering the sum of the kinetic energy due to confinement
of the nucleons in the nuclear volume of radius Rmax and of the kinetic
energy due to retation of nucleons, Here the rotation-of# nucleon refers
to the rotation of the most probable position of this nucicon, in the
momentary picturc of the nucleus in Fig, 1, around its ordital angular

womentum {0AM} axis, i.e.{1}

2 1 L?
<T>n,],m 3 _;H__"‘ ( E?' P> )
. inax ’n,1,m (2)

= <Tp> v 1om
where Rmax is the oulermost pelyhedral radius (R) plus the relevanl nuclicen
radius (rnz 0.974 fm  or ro= 0.8060 fm}, i.e. the radius of the nuclear

volume in whicl the nucleaons ave confined, K is the nucleon mzss and

pnJ.m
radius of the classical orbit of the most probable positien of the rucleon

i
. . . ItH .
is the distance of the vertex {(n,1,m) from the axis n01 , i.e. the

{t.,n,1,m,s).

<T> w-for each nucieon takes its minimum value when the radius

¥ Loalh

Pn1om takes its maximum value. Since, at least for all the cases of Fig.
bl

I, all axes of rotation are axes of symmetry, the radii Priax for

each value of 1.are equal to the vatuz of p given in the relevant block of
Fig. 1.

Numerical values of <T1>, (s <T..> Yy /A and (2 <T>

n,t,m = 27n,1,m n,m o T ) /A
for the model from £q. {3) (where A is the mass number of the nucieus, thé
summation includes all quantum statcs present in this nucleus and values

of R and p come from Fig.1l) are Tisted in columns 5,6 and 7 of Table I,

160 and 4OCa. In columns & and 9 the model,and the

respectively, for both
experimental E/A values are Tisted for both nuclei. These values Tor the
A vatues {4} listed

in the first column of the table. The comparison is very good and becomes

model are estimated from Eg., (1) using the empirical ¢

even more inpressive 1f one considers the crude character of the inequality
(2). This inequality permits largervalues for <T1» {than those taken in

Table 1) and thus perinits new values of <T» and (E/A) closer to

mode] mode]
(E/A)expt. Calcutations and comparisons of values of C Tisted in Table I

will be discussed together with those values in Table II.
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Fig. 1. The isomorphic modal for the doutbly closed-shell nugled up to " Ca.

The regular pv1j|r41 in row 1 stard for the marontravy dynemic everage Toving
fov noutvens of the lo(a), Ip (¢} and 1¢-Zs(e) shells, wiile the polyhedrea in
row 2 staad for the avorege foras of the samz shells for pretens. The vertices
of polyhodra stand for the most prehable positions of nucleons in definite

RN .
quantum states {(t,n,V,m,o). fAxes  markod bi precisely represent orvbital angular

TE
mementusm gxes with dofiniie n, 1 and m values, ond mey he used Tor the assigrrant
H] .

of quanium states to the polyhedral vertices. The letlers h stand for the

empiy veriices (holes).The z axis is comron for all nolyhedre when these are

superimposed with a o centre and with relative orientations as shown, At

the botton of cach Bleck the number of succession of the nouiron (N} or proton
{Z} shell §s shown inside @ box, Underncath this box, the nuvbar of vertices of

the specific polyhedron and the number of holes {where they exist) are given in

)
parentheses, while inside squeve brackets the cumulative nuwber of rost probshle
nuclecn positions is given. Vslues of R give the radii of the spheres excribed
to the polyhedry, vhile values of p give the mexirum distances of the veitices
states {v,n,1,m,s) from the axes nS? (which stand for the radii of the classical
orbits of the most prubable nuclesn positions). The backside (hidden) vertices

of the polyhedra are not shown in the figure{3},
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. 1/2
In Table II values of Eys E/ A and <r2> from experiments (taking,

for this table only and for reasons of better comparison, the experimental
values used in Svenne's paper} and from a selection of self-consistent field
calculations for 160 {1} are listed. From these values the quantities

<T> and € {see also the releyant columns of Table 1} are calculated using
Egs.{1} and (6), respectively (where applicable):

L)

C= <T» <r2> {3)

1

2
We see that our value of E/A is closer to the experimental yalue than

those values coming from the different seif-consistent calculations of the

Hartree-Fock (HF) and Bruckner-Hartree-Fock (BHF) theories listed in Table II,
Also, our results for C are, as desired {l}, much smaller than the harmonic

oscillator (HO) value determined for closed-shell nuciei from

Cuo = %L (3 (25,0 1) (2ng + 2, - 1/2) )’ )
A™M a
where the sum extends over all occupied oscillator states (na, TG ' jU),

A is the mass number of the nucleus and M is the nucleon mass, Moreover, our
value of E/A 1ies very closc to those values coming from the renormalised
Bruckner-Hartrec-Fock {RBHF) and the density-dependent Hartrea-Fock (DDHF)
theories also given in Table II,

In conclusion, we may say that the single-particle sum rule of Lg, (1), in
contradiction to the conclusion of Sverne'’s paper for the selection ofself -
consistent calculations considered there, is consistent with experimental
quantities (i.e. values of Y and E/R) when for the average kinetic energy
per particle in [g. {1) the jsomorphic model is considercd as a single-
particle nuclear structure model. This conclusion, of course, does not al all
devaluate the importance of renormalised self-consistent field theories

(mentioned in Svenne's paper } for obtaining consistency in Eq, {1},
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Table 11. The single-particle sum-rule average kiretic eneray pevr
particle <T> for 2 selection of self-consistent field

calculations for 160. <T is calculated using Eq.(2)

“model
from the geometricai quantities R and p in Fig, 1. C is
calculated from values of <I> and <rg using L£q. (3) except
for CHO where, BG. (4) is used, [nergies are in FMeV and

radii in fm,

Theory  Fefurenot S P i FiA (T gt
Experirneal 4D+ 8 —21.8 —153 708 2,73
F.erman ef af (1766) — 487 197 —95 —2.41 Ju.sg  2.70% 55.°
eriman (1909} — 0.6 -211 — 1.6 --3.35 19.4 2.28 530
(including cM)
H¥ Iravies ot ¢! £1960) 406 —16.2 —146.2 - 4,53 12.64 291 53.5
' Tarbutton and Davies {(1968) 479 0.8 —150 --4.62 16.68  Z.54 34.5
Yautherin (196Y - 48.3 --235 —17.3 - 005 16,05 208 6.8
¥ albar und Weghmore --42.0 -13.5 —11.3 200 15.86 242 464
{1971
- Bruschuer of af (19G1) 443  —190 —lam 202 2036 241 58.k
Davies er ¢ (1969) 438 --203 — 159 - 384 17.39  2.45 £2.6
REIF Beckey of af (1974) —39.3 - 193 156 —B0D 229
[HeTHE Carmpd and Sprung (19732) - 364 — 2.2 — 15.8 - 1.608 2.69
HO Parmonic oscillator 52.4

Y1 Lsomorphic model .30 247 238
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Eiretic energy of ~C and Ca

C.N. Panos+and G,S. Anagnostatos

1-‘
*(U and 4DCa

In Table I we present the results on kinetic energies of
devived by three different approaches,

The first approach uses the single-particle suim-vule {1}
| re-|

<Tr = 1/A(IE - 3 ¢
where £ is the cxperimental iotal BF and £y the experimental single-
particle energy at a siate A.

The sceond approach emnloves the formula
?
. i . e
Tom oy S V.. o5 e o [
= 12 i b3 e 3,

ail all .
nucleon proton
pairs  pairs

o 7, , : : . , . .
wnem?vij and e /;rihrjf arce the PE and the L. from the interaction: of two

o - . h - PR | .
nucleons 1 and 3, accoerding to the potential of Ref, {2} and Lho Coulomd poten-

Lial, respectively, for the protor and uoutvon distyibutions given in Rev. (20,

The third approach utilizes the inaquality of Ref, {3},

50 2
> « % A
<T>w 2 (1’Rmax a pﬁ 2

: 1
The first term expresses the part of KE due to the confincment of the nucleons
in the nuclear volume of radius Rm“x and the second term the part of KE due to

[ %3

the rotation of nucleons, where Py is the radius of the nucleon i most

robable orbit, according to the isomorphic model fa
g L 1

. . . . 1 4 . .
Table I .Kinetic energies of ‘60 and kota in units MeV/nucleon

Nuclei Approach 1 Approach 2 Approach 3 RBHF DDHF
]6 | i H - il n LI}
0 8.18 7.19 /.87 7.38 8.29

40

Ca "G, 06" 8.76 8.11
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As one may see from the table, there are good agreements among the

results of the three different approaches, which is important, since as noted

inRef.{3)the KE from a collection of self consistent field calculations do not

agree (by a factor of about 2.5) with the KE from the sum-rule {approach 1)

The approximate wvatues.of KL from the renormalized Bruckner Hartree-
Fock {RBHF) and the density-dependent Hartree Fock (DDHF) theories {3}for

6 . . . . "
C are alsoc given for comparison., The isomorphic KE {approach 3} lies between

these two values,
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On the appficability of the HiLL determinant and the analutic continued

fraction method Lo anhawnonic osclifatons

G.P. Flessas and G.S. Anagnostatos

We finish a line of argument started in an earlier paper and show
that the application of the Hill determinant and the associated analytic
continued fraction method for the calculation of eigonvalues of anharmonic
osciltiators is of dubious validity and may thus lead to erroncous results.

In this context some theorems concerning the eigenvaluas of the hx4 and
the doubly arharmonic oscillators are preved,

The Hill determinant method has been used {1} for the calculation
of the ground-state eigenvaluss of the hxzm ankarmonic oscillator, Along these
Tines and by application of the analytic continued fraction method, which is
mathematically equivalent to the Hill determinant approach, Singh et al{2}
treated the doubly anharmonic osciilator ax2+ bx4+ cxs. Recently Datta and
Mukherjee{3} have applied exacily the same procedure to the intevaction V{r)=
-a/rbr +cr2.

In a previous paper {4} we discussed the aforementioned method and
veritied its inadequacy for the calculation of the energy spectrum of the
Datta and Mukherjee potential, Irn this work we whow the Hill determinant te-
chnique to be wanting also in the case of the oscillator with either quartic
or quartic and sextic anharmonicity, These findings prove, therefore, that
the above technique should not be used without a proper incorporation into
it of the main physical requirement that the wavefunction of the relevant
Schreoedinger equation is normalisable.

In summary, we have verified that the methods used in the context
of the Mathieu (or more generally the Hill) differential equation are not,
nor should they be, directly applicable to the equations obtained in relation
to various anharmonic oscillators, In these procedures the requirement that
the wave function remainsnormalisable has to be incorporated so as to ensure
that the values we obtain for E are the physically correct ones. No general
method for doing this seems to exist{5} and thus one is forced to carry out

rather extensive investigations for every potential under consideration.
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To our knowledge the only known exacl solutions for anharmonic oscillators
can be written as either {exponentials) x {polynomialsj{6} or as definite
integrals {7; . In both cases the actual notion of the Hill determinant or
the analytic continued fraction method is irrelevant,since we obtain the
above solutions either by rigorously truncating infinite series, whose
behaviour for (x| > = may generate an unphysical wavefunction , or by re-

resenting the wavefunction y{x) as an integral with y(x) » 0 for {x| » «
g i
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Double B-decay nuclear mailric elemenils for the A=48 and Az58 ayatem

L.D. Skouras and J.D. Vergados®

: The nuclear matrix elements entering the double B-decays of the 486&--
48Tﬁ and 58Ni--58F53 systems have been calculated using a realistic two

nucleon interaction and realistic shell model spaces. Effective transition opo-
rators corresponding to a variety of gauge theory models have been considered,
The stability of such matrix elements against variations of the nuclear para-
meters ts examined. Appropriste lepton violating peramsters are cxiracted from
the AZ48 data and predictions arc made for the 1ife iiwes of the positron de-

cays of 1he A:LE system |

+ . . . . .
Physics Department, University of loannina, Ioannina, Greece
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1. Goneralized frectional parentage coefficdents

L. D. Skouras and S, Kossiconides

The concepts of the fracticnal parentage coefficients has been gene-
ralized to ihe case of many orbitats. Thus for any distribution of n

narticles (n>0) among kK orbitals (k>b)‘ to be denoted by,

i
: ‘i"m
¥ L o g
vy _ .)\ ‘\ % }\ "ud;, ""\ Yoy "“:E — V\ 'P‘g, >
C; R L S - M T ez T B
’ < Lo R}

ctates can be constructed in the {J,T1 schewe which are antisymmetric in
the exchange of any two particles. To describe uniquely such stetes, in
additicon Lo Cn J, T a fourth “guantum number "M is needed, which serves 1o

s S . .n N
distinguish between orthogonal states that have the same C', &, T, Thus:

Vi ’ * L "“ E b e, e ey B oo { iy “-\
el {r. TR b Iwﬁﬁ Fomr L e ‘-: PoOEbee, (Y ; Q-J"-E.-J.. ok #ey
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al

To perform shell- model caleulations in the basis of states |$7 JTM> the
coefficienis in the following expansions nced to bo knovn:

LA el
C- * :J- Y F‘*
PR ,.-‘ “% '}

L7
g M O o)
e .-‘ ‘_. g W * e st
3§5JC‘L,«;\3 b"“' % ’ -:)

vake,.-e Cs
V\ﬂﬂk s

. V;' ’
VLSS Gt Ay e D

C.- ‘:ﬁ’.i‘%-ué’t v o N

The states which appear on the r,h.s of (3) and (4) are not totally anti-
symmetric, They are antisymmetric only in the particies which appear in them,
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The coefficients of these expansions are termed in the follow.
ing (m,n-m} . generalized fractional parentage coefficients or GFPCm
(m=1 in (3) , m=2 in (4)). Knowledge of these coefficients results in
an easy determination of the matrix elements of any operator. Thus for

exanpie:

Nogary n ! s - R
<COOTHIVE O T s 2 o< 3 Jj ) Jl Fi[ y RSN Jl le X%
- . n-2 co el e s
{(J Jj) Jl Fl, (. i J2 Tz M? , JTIE O dTw 3 x {6)
ST - - TR e T N
I‘JI Jl]!) J] I]_J LI‘] J2 ? i|2 5 JE[ ] C L}irl}

Two programs were developad for the uce of the above foraatiam,
HIGQ f

The first, GFPCL, performs the following tashs:

o T for all

: T 1 h 4 - n - = : . s
ossible distributions C of n particles amona k given ovbitals
2 o

a) It constructs an orthonormal set of states

for all possiblie values of {J,T}

) It calculates the{l, n-1} CFPC of these states.

The second program, called GFPCH, uses the resulls of GFPCI o caleu-
Tate the {m,n-m} GFPC for 2<m <n . An application progran, called SHaP,
wiich perferms calculations in the model space defined by one set of GI'PC
is also availeble, A move general shell-model code, which will work in a
model space defined by several non-ecuivalent groups o7 orbitlas (i.e.
several sets of GFPC) is under development,

The creation and use of the GFPCm has been made easy by the develoument
of a filing system which is accessed from the applicalion prograns through
standard FORTRAN calls. This filing system allows fast vetrieval of the GFPC
by the application programs and it is equelly portable as the programs generating
and using the GFPC, Tt uses standard FORTRAN 77 direct access input/output

and makes all input/output operations transparent to the user,
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The portability of the system is enhanced by the provision of common
variables which hold the system dependent characteristics while 311 appli-
cation dependent characteristics are passed as arguments in the calls of the
fiting system subroutines,

Safety features have been-built into the system which ensure that if a
program abort happens during the creation of the GFPC- files most of the
work done so far will be saved. These same featiresallow also the extension
of the GFPC files with minimal restrictions on the sequence,

The program package was tested up to now for the generation and retrieval
of GFPCm coefficients for m=1 tc 4 and up to n=10, Up to four orbitals were

included in the calculation,
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V. DEVELOPMENT

A facility for the investigation of (n, changed particte) heactions

G. Vourvopoulos, £. Kossionides and T. Paradellis

The (n, charged particle) faci]ity'has now been completed and pending
the arrival of the quadrupole power supplies will be scon operational. Fig.1
shows an overview of the Tacility, It is composed of a gas cell and a magne-
Lic quadrupcle triplet. The gas cell is capable of producing monochromatic
neutrons of variable energy between 5 and 25 MeV with a total energy spread
< 400 keV and an intensity ID? n/cmz/sec. The initial operalion of the gas
cell with Deuterium will offer a neutron energy range between 5 and 13 MoV,
The quadrupole triplet offers a 17 msr solid angle for the detection of
charged particies at a distance of 2.65 meters from the target onto which
the (n, charged particle) reactions take place. The {riplett - is mounted on
a rotating.platform capabléof-covering angles between -30° and 140°. Ini-
tial experiments will involve the measurement of (n,d) cross sections for
materials important in fusion technology and investigation of nuclei removed

froﬁ the stability line, such as 61Fe.

- 1 J AT g !
BRI S SRS T B AT

Fig, 1. An overview of the facility
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Preducticn of 6?Ga forn medical use

T. Paradellis and G. Vourvopoulos

67Ga is based on the BGand n) re-

The production of the Tl/?: 78.6h
action. For the routine production, natural zinc which contains 27.8% 657n

is used in its metallic form. The metal is electroplated onto a cop wer ba-
cking to establish qood thermal-conductivity under heavy deutercn bonbard-
ment. In the electroplating procedure a modified version of Lthe technigque
proposed by Reinrinckx {2} is used.

The electronv’ cell made cut of a cube of plexiglass has approximate
dimensions of 5 X 5 X 5 cmjﬁ On one side of the cell & 3.1 cm hole is drilled
which is sealed by the copper cathode, a disk of 3.1 cm dismeter and 0.5 on
thickness, through a rubber o-ring. The cathode in the cell qs factng the ele-
ctrolylic solutien which has a volure of about 30ck™. For an anods a plaii-
num wirve is used. The electrolytic solution is made by disolving 90g of ZnCE?
in 1i of IN solution of HCT acid. Prior to electiolysis Lhe copper anode is
etched with nitric acid, then cleaned and dried.

fibout 6V DC  are applied to the cell and the electrolytic solution
is added to the celt. Every ten minutes the polarity of the cell is rever-
sed for a few seconds. This aperation results in a uniform and smooth ele-
ctrodeposition of zinc. In about 90 min,, 2inc is eleciroplated to a thick-
ness of about 150 mg/cw-

The copper disc with the electropiated zinc on it, is placed on a hol-
der as shown in Fig.1. Buth, the back of the copper disc and the surface of
the cooling block are p01ished for maximum heat removal from the target,
Cooling is maintained by passing chilled demineralized water thiough the coo-
linb bleck. The heat removal s such that the target suffers ne visual cnanges
after a b hour bombardment with 25-30mA  of deuterons. The straight through .
pert of the switching magnet is used for the bombardment. The target is loca-
ted about Om from the quadrupole which focuses the deuteron beam after

the analysing magnet.
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A 1.5 cm tantalum apperture is located about 20 cm from the target
in order to define the beam in the central part of the target. The beam is
defocused so that the beam spot size on the target has a diameter of 1 om.
Beam alignment is such that nearly all produced radicactivity is on the
target and very Tittle on surrounding beam parts,

The measured reactioh yvield at Ed: 7,8.4 and 9 MeV is showm in part 1
of Table I along with the maximum cxpected yield frow a thick target as de-
duced by Steyn and Meyer {3}. A good agreemsnt is indicated by the data.

In pert Il repeated measurements of the yiela at Ed;8.4 MeV with different

bombarding currents indicate that no thormal effects ave observed on the

target.
TARLE 1. %62 yield parameters from the 66Zn(d,n) 75 veaction
Part I Part II
yield ( uCi/pph.oh) ' Ed=8.4 HeV
Ed ) Exp Faxim, expected Averane curvent (A} Yield (uCi/ut)
7.0 28 4 1 30 2y 67
8.4 63 &+ 7 ' 76 22 hh
9.0 90 & / 99 98 70
10.0 not measured 140 , 30 60
COOLING BLOCK ARGET
HOLDER
CHILIED TARGET |

WATE
.
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VI. DATA COLLECTION AND PROCESSING

The new Computen System

After more than ten years of faijthfull service the computer supporing
the On-Linc system of the laboratory, a POP-15, has reached "retiremant con-
dition” To replace it, a PRIML-750 was purchased which is being  Tinked to
the experimental clectrenics through a CAMAC Branch Driver (Bi-Ra 1260). The
new computer being  a time shaving system will also help to relicve tre
botltlencck created by the old single user system in off-1ine data reduction
and analysis,

The system consists of a 32-bit PRIME-750 CPU with 1Mbyte of momory, one
£5 dps Magnzlic Tape drive and a Odlthyte Oisk drive. Exponsion with a sccond
tape and o sccond disk drive 1s considered for 1983 to ensure fail-safe opera
tion of the system.

On the CAMAC side a type A? create controller (B7-Ra 1302), & 16k, 24hit
Incramenting Memory (NE-9082) for lultichanne] Operation and a twelve-input
nuclear ADC {LoCroy 225940 have been pruchescd, while some CAMAC units are

A J B

beeidy developed,
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Systfem administaation

K. Demakou, V. Xatselis and S, Kossionides

With a system more compiex than the PDP-16, a rudimentary computing
service and system administration must be setup, At the end of the report

periced this consisted of:

- Weelly backup end daily dincromental save to tape covering the
pericd of the most vecent two weeks,
Dumn of not freguentiy used files to tepe to Tree disk space

~ Adaptation af several user progiams for data processing oy ana-
lysis transpovisd fvam ether installations,

.

- Progremaing advice to uvsers Yconverting'™ lo PRIGE
Bancng  the  programs available for general use are the following:

R THE A program which caleulales velativisiic two-body kinematics,

MIRGIT  The well known package for mintmizetion of functions.

STATIS  the Hauser-Feshbach cods of L6, Stockstadt used Tor averaga cross-
seclion calculations.

QUAL A program Tor the imeging of lon Beams with quadirupoles

BEAM A program computing Tandem paramzters for the extraction of specific
ion beams.
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The en-Lane proghamming suslem

S. Kossionides

A system of user programs is being developed which will aliow On-Line
Data Colloction throush CAMAC as well as Off-Line Dala Reduction and Proces-
sing of data from tape or disk.

The system will run under a Command Monitor called ZEUS {for Zeve Expo-
rience Ussvs Softwarc) which will be fully {ranspavent. This means, thot
will trap only the 7LUS-Commands passing o171 PRIVOGL-Compands Lo the operating
sysiom,

For the Qn-Line Data Colleciicn. the CAMAC Boutines au supplied Ly PRI

will be initia]]y vsea althounh some modifications Lo the DUT Transter routine
seoin hecessary and w11 be done dn the future,
The system of Gn-Line progvams will be built along the ideas davelopo ! dn

a

discussions with H. Gemmeke ond [ Fssler duving my sabbatical v Heddelbeig.

Fach . conmand (e.g. JISPLAY, ACCUSULATE, SETUPY will be 5 plowﬁh,\d BLO8 SODa-

rate yoer program end loaded as a FRIFNCS comesng, These user programs will
cotstmicata through the snoeved common arca, The main advantages of such a
structure are  that new commands cen be added without recompilation. and roloa-
ding of the wihole systen and that the user remains always at the system coumand
mori tor (PRIMOS) Teved.

Both advantages weigh enough to offset the dissdvantage that the lavout
of the shared common arca mustl be very carefully planned al the beginning.

To facilitate this planning a 'Top Rown' anproach was adopted for the de-
velopment of the On-Line system. First, ZEUS-oommands were developed which pei
form the Tinking of a running user program to the ZEUS shared comnon arca and
the instatlation of the comrand runining the program,

Then, simplified frame programs implemanting the basic system commands
have been written. These programs arve used to test the hasic mechanisms of
inter-program communication and estabiish the type and size of eniries in
the shared common area.

At the stage of this writing, the frames for data display, CAMAC rcad
and ecvent-by-event write to tape. have been tested,
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A data transfer Link between the PDP and Prime computen

S. Kossionides, V. Katselis and A. Chionakis

Introduction

In the following the linking of two very different computer systems
will be described. One is our old PDP-15/76 data collection system. The other
our new PRIME-750 time sharing system. Until the PRIME takes over the data
collection tasks,a Tink was needed to transfer data between the {wo systems.

The PDP has a 7-track transpovt. Thus Magnetic tape was dropped as the
tinking medium. A serial data link appeared to be the cheapest solution. On
the way it proved to be also the most flexible since it provides a means of
7-track to 9-track data conversion.

The utilization of serial links in configurino computer networks is
now a standard practice. The only prerequisite is that all computer systems
involved in the network support multiple terminal lines and some Torm of
communications protocol, In the case presented here the situation is rather
diffeftent. The ‘network'consists of only two systems and only one supports

multiple termina1-11ne5. Also the network will only be needed Tor the tyansi-
tion-phase until the new system becomes Tully available to the users. Thus
the investment in money and effort should be kept to a minimum,
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Design description

The design objectives were set to the absolute minimum in order to mini-
mize the implementaticn time, Thus the link gives access from the PDP to the
PRIME filc-system and allows bidirectional transfer of data. Transfer to PRIME
peripherals (e.g. magnetic tape) was left to the PRIME side. Ho effort was
spent to implement a standard communication protocol. Instead,a simple handshake
with function prompts and diagnostic renlieswas prefered,

On the PDP side the link is established through the LT15 Second Teletype
Interface which was factory wired but not inplemented. Standard DEC modules
were used wilh the exception of a clock module tor 9602 Laud operation, This
was constructed to look like a stancavrd DEC TTY-clock module. The Handler
makes  the 1ink look Tike a standard file oriented peripheral recognising all
operations and data modes generated by PDP programs, This allows users to
transfer data directly between any of the existing PDP programs and tha PRIME
file-systein.

As the PDP is 2 single user system and progrem development time must
be taken Trom lhe data collection and processing activites, it was also deci-
ded 1o develop the link in two phasecs. A minimun driver was written to trans-
fer the source file of itself to the PRIME where editing could be done con-
veniently, and back to the PDP for compilaticn and testing. Thus the Tink
"bootstraped'itself to full power,

On the PRIME side a FORTRAH program was written which'rung as a
PHAKTOM in the background. It recognizes the prompts from the link, opens
files in the UFD PDPDAT and performs the transfers replying to the PDP with
the 0K or error prompts.
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Implementation results

The 1ink operates now bidirectionally at 9600 baud transferring
ASCII files between the two systems, This gives already the advantage of
kceping a}l program source files on the PRIME disk and compiiing them
directly from there, Thus the limited disk space on the PUP is freed for
binary file stprage.

Some timing problems exist which cause sometimes the transmission
of double 1ines to the PRIME which 5 ceasily corrected with the editor.

The transfer of binary data from the PDP to the PRIME will not be
implemented due to the problems associatal with the differend word lenghts
of both computers. This is not a serious preblem, since data written 1in
binary form to tape by the On-Line programs can be transfered over the

Tink using a specially wiritten conversion rouline,
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An Opticdfy Lsoladad data Link

A, Chionakis, V. Katselis and S. Kossionides

The measuring electronics of the laboratory are fed by an electrical
supply which is isolated from the accelerator and general supplies to re-
duce the electrical noise associated with general electromechanical enyip-
ment.,.

The computer is linked to the measuring electronics and it must also
be fed by the same "ciean”power supply. Remote terininals however, can be
piugged into any type of supply and would thus introduce ground locps. 1o
overcome this probiem the Data Link was developped,

AlT components of the link are contained in one case which is groun-
ded at the clean earth. It contains two power supplies, one grounded at
the clean earth and the other at the normal earth. The first subpiies
signel conditioning devices for the RS$-232 standard 1inked to Lhe coimputer,
The second supplies similar devices driving the telefon lines. Detweon
the two, optical isolators (4N37) couple the two channels providing iso-
latfon of the carths. Room for cight channels has been provided in the
case, Cuvrrently only four are implemented.

The Tink has been tested with speeds up to 9600 baud and distances of
200 m and operates without loss of data.
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Fig. 1. Block diagram of the data 1ink
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An ADC multipfexon fom CAMAC based memory -

A. Chionakis, V. Katselis and S. Kossionides

An ADC multiplexor has been designed which will 1interface the Nuclear
ADC's avaitable in the Laboratory to the NE-9082 memory unit based in the
CAMAC crate. This memory unit contains 16k,24 bit words and will perform an
increment cycle for every address presented 1o it through ar external bus.
Thus the computer is not overloaded with the simple multichannel task. Also,
the access rate of the NE-9082 being 0.9 MHz allows a compound data rate
which is well above the maximum of 10k counts/sec supported by the available
Auclear efectronits for each ABC.

The muitiplexor will convert the relative address generated by cach
of four ADC's to an absolute address for the memory. It will also seguence
simultaneous requests to avoid conflicts of access to the memory. A ‘round
robin selection of the ADC's was adopted to give each ADC equal priority and
- distribute evenly the dead time associated with the Read-out process,

A simplified design was adopted which routes each ADC to its own qua-
drant of memory. Stepping through the quadranis or other subgroups or rou-
ting of an ADC to various subgroups depending on logical conditions will be
impiemented at a later stage,

Fi
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ADC 2 3 st koo
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I__,__
DECODER
I ————
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BUEFER Ty
=8 T1
|
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PRIME COMPUTER

Fig. 1. Block diagram of the multiplexes
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A five Anput CAMAC scalexn

A. Sokos, V. Katselis and S. Kossionides

The laboratory will use CAMAC for data collection as well as for con-
troling experimental equipment through the PRIME Computer. In order to
gain experience in developing and constructing CAMAC units,the simplest
such unit was designed. It is a Five Input Scaler with Display. The un-
usual number of inputs was digtated by the space available on the Standard
wire-wrap CAMAC board.

Fach scaler has six decades and operates in excess of 1 MHz, The con-
tents of any scaler can be directed by front pannel switch to a six-digit

LED display. After testing on a breadboard the unit is now al the stage of
wire-wrapping.

DISPLAY

) Y,
5‘ SCALER I 45
e -

— -3 SCALER 11
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BIGUWAEY

——a SCALER V

.Fig. 1. Block diagram of the Scaler
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Gonenal ofecthondic maintenance

A. Sokos, A. Chionakis and ¥. Katselis

During the report period a number of units were repaired by the main-
tenance personnel ranging from the RK05 Disk drive of the POP-15/76 to NIM
electronics and power supplies. In almost every case the repair time was
satisfactorily short. However some repairs, especially of PDP-15 peripherals,
were delayed until components could be traced,
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VII. ACCELERATOR OPERATION

A. Asthenopoulos, N. Andreopoulos, N, Divis, N. Iljadis, N. Papakaostopoulos

and G. Prokos.

During the years 1981 and 1982 the Tandem was utilized for a total of
2850 hours. Fig. 1 shows the beam time percentage versus terminal voltage,

There has been a heavy use of the accelerator in low voltages these two years

which 1s due to the choices of the experiments performed.
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Fig. 1. Beam time versus terminal voltage.
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IX. PUBLICATIONS

A. Papenrs publfished in 1981 and 1982

1. G.%. Anagnostatos, J. Yapitzakis, and A, Kyritsis
"Rotational Invariance of Orbital-Angular Momentum Quantization of Direction
for Degeneralte States"

Lett. Nuovo Cimento 32 (1981} 332

G.S. Anagnostates, D. Demakos, and A. Vassiliou

“Initial Velues of Pavameters for Yariable-Moment-of.Inertia Modols®

Comp. Phys,Communications 24 (1981} 197

G.S. Anagiostatos, C.H. Panos
"Effective two-nucteon Potential for High-Energy Heavy-lon Collisions.

Phys, Rev, €26.(1982) &4

. C.N. Panos, G.S. Anagnostatos
"Comments on a Relation between Average Kinetic Energy and Mean-Square
Radius in Nuclei!

J, Phys.g ; Nucl, Phys. 8,(1882} 1651

. G.P. Flessas, G.S. ﬁnagnostatos
"Gn the Applicability of the Hill Determinant and the Analytic Continued
Fraction Method to Anharmonic Osciltlators.”
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. E. Adamides:L.D. Skouras and A.C, Xenoulis

"Structure of low-lying states in 94M0”

Phys.Rev, €5 {1981) 216

. E. Adamides, L.D. Skouras and A.C. Xenoulis

"Structure of 94Tc“

Phys. Rev. £24(1981) 1429

. P. Bakoyeorgos, T. Paradellis, P.A, Assimakopoulos

"Excited states in 69Ga‘l

Phys. Rec. C25. (1982) 2947
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C.E. Douka, A.C, Xenoulis and T. Paradellis
"Effects of jnoculation onelemental uptake by plants grown on saline soils"

Folia Microbiol, 27(1982) 278

E.N. Gazis, P, Kakanis and A,C. Xenoulis
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"Contribution of unbound deuteron disintegration to the reaction
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G. Gregoriades, N. Apostolides, A. Romanos, T. Paradellis
"Postoperative Changes in Serum Copper Values, "
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Y. Maniatis and A,A., Katsanos
" Technoiogical Examination of Low Fired Terra Cotta Status from Aghia
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Archaeometry 24 (1982) 191
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“"Electromagnetic Properties of Statesin 637, through the 63Cu {p,n) 63Zn

Reaction.

Phys. Rev., €25 {1982} 155
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69 64

"Excited states in 686e and ““Ge studied by the ~'ZIn (?Li,pxnv) reaction "

Phys. Rec, €25 (1982) 350

T. Paradellis, G, Vourvopoulos, G. Costa and E, Sheldon

"Use of the {p,y) reaction ofsemi-thick targets in the spectroscopy of odd
mass nuclei” '

Phys. Rev, C24{1981) 398
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D. Pocanic, G. Vourvopoulos, X, Aslanoglou and E. Holub

"Possible evidence for the existence of intermediate rescnant structure

9 13

in the “Be + "“C heavy-icn system"

J. Phys, G7 {1981) 389

D. Skiotis, T. Paradellis and V, Katselis
"A survey of catalysts for the oxidation of 502 in dusts settled on
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Clean Air Feb, (1981) 13

A.C. ¥enoulis,C,E. Douka, J, Paradellis and A. Katsanos
"Stopping power effects in the determination of 14N by a resonance
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"Systematics of the competition between pn and d emission in Heavy-
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Papens accepted fon pubfication {c appear Ln 1983

C.E. Douka, A.C. Xenoulis and T. Paradellis
"Interaction between microorganisms, chemical composition and environment

in salt-affected soils"
Folia Microbiol,

G, Gregoriades, N, Apostolides, A. Romancs and T. Paradellis
"A comperative study of trace elements in normal and cancerous colorectal
tissues"

Cancer

G.A. Mourkides, A.A. Katsanos and M, Tzoumezi
"Elemental analysis of water and sediments by external beam PIXE, Part 1,
Vesoritis Lake, Greece"

Chemistry in Ecology

A.C. Xenoulis, A.E. Aravantinos and C.E. Douka
MThe stability of biological speciments during charged particie bombardment”

J. Radioan, Chem.

G. Vourvopoulos
"Heavy ion resonances in the s-d shell”

IEEE Transactions on Nuclear Science
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Confenences - Reporis - Dissentations

G.S, Anagnostatos and C.N. Panos

"Nucleon distributions and a two-nucleon potential"

Int. Conf. on"Nuclear and atomic physics with heavy»ionéﬁ Bucharest,
June 1981 ‘

G.S. Anagnostatos

"Magic numbers as a result of symmetry Timitations of many-nucleon
angular momenta”

Inst. Phys. Conf. on "Nuclear structure and particle physics®
Oxford, April 1951

G.S. Anagnostatos and C.N., Panos

"A nucleon-nucleon potential™

1981 European Conf. on "Few and several body problems in nuclear physics®
Ferrara, September 1981,

G.5. Anagnostatos
"Symmetry break in the rarve carth nuclei”
Int. Conf. on "Nuclear Structure % Amsterdam, August 1982,

C.N. Panos and G,S. Anagnostatos
"Kinetic energy of 160 and 4OCa"
Int, Conf. on "Nuclear Structure®, Amsterdam, August 1982

A.B Spyridonos, M.M, Novakovits and G,S. Anagnostatos
"Some thoughts on simple solar ponds*®

ft

Wational Convention on Solar Energy, Salonica , October 1982
C.Blondiau, J.L, Debrun, G. Costa,

A. Katsanos and G, Vourvopoulos

"Bulk -analysis with heavy ion beams calibration®

5th Conf. on "Ion Beam Analysis", Sydney, 1981
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R. Caplar, G. Vourvopoulos, X, Aslanogiou and D, Pocanic
"Search for intermediate structure in 36Ar above the Coulomb barrier
via the 24Mg (IZC, a)} 323 reaction”

Europhysics Study Conference, Hyar, 1581

C. Douka, A. Xenoulis and T, Paradellis
"Elemental composition of manganese concretions from soil"

5th Int. Symp, on "Environmental biochemistry ", Sfockho]m, 1981

C. Douka, A. Xenoulis, A, Nychas and G. Bannon
"Factors affecting symbiotic nitrogenfixation: using N-15 isotope"®

Panhelienic Congress on “Agricultural research", Chalkidiki, 1981

E. Gazis, C. Papadopoulos, A, Xenoulis and A. Aravantinos
"Residual nucleus formation by different exit channels™

Int. Summer School on "Heavy-ion cellisions", Spain, 1982

G. Vourvopoulos, X, Aslanoglou, G, Andritsopoulos, E. Holub and
D. Pocanic
1 - N 9 12 - I
Resanances in the “Be-""C system
Int. Conf. on "Nuciear and atomic physics with heavy-ions", Bucharest,
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G. Vourvopoulos, E, Kossionides and T, Paradellis
"A facility for the investigation of {n, charged particle) reactions"
Int. Conf. on "Nuclear data for Science and Technology", Antwerp, 1987

G. Vourvopoulos _ .

"Heavy ion resonances in the s-d shell"{invited paper)

Int, Conf. on the application cfaccelerators in research and industry!
Texas, 1962

A. Xenoulis, C. Douka and T. Parade11is
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