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Development and present status of

research activities at the

Centro Atb6mico 2ariloche (Z.A.B.)

c¢zpendent of the

COMISION NATICNAL D3 EN3IRGIA ATOMICA

The Research Department of the Centro Atémico
Zariloche (C.A.3.), is subdivided into five divisions,
a2z follows:

Theoretical Physics

Zead: Dr., Mario 3, Foglio
14 professionals

Low Temperature Fhysics

Head:; Dr. Ricardo Flatzeck

()}

professionals
3 techniciens

3lectron Paramagn2tic Resonence Group

Head: Lic. Carlos TFainstein
2 professionzals

ffietal Thysics Division

Zead: Ur, 41do 3. Vidoz
12 professionals

2]
technicizns

3
Fvclear Fhysics Division

Head: DUr. Martin Salombén

4 proifessionails



Division for Fhysics of Ionic Seams

Head: Dr. Wolfgang Meckbach, also
Head of the Research Department

5 professionals
2 technicians

In the following pages, a brief outline of the
development and present status of research in each divi-
sion iz given,

The activities of experimental research in the
Centro Atbmico Bariloche (C.A.3.), are supported by come
p;ementary services concentrated in a separate department
subdivided as follows:

Division of Electromechanics (workshops)

Head: Mr. 3rnesto Hamann N
14 technicians.

Linear Z2lectron 4ccelerator Division

Zeads Lic. J. J. Olcese

+8

2 professionel
cians

2 techni

2lectronics Bivigcion

Ve
Yezd: Ing® Roberto W. Frentzel, aiso

Head of the Complemsntary Services Uspariment

&

A description of the activities deveiop2d in
?

ot

-he divisions of the Tomplementary Services Departmant

}_:.

8 also given in the following pages.



Lidrary
The Library of the Zentro Atébmico 3ariloche
C.4.3.) and the Zalseiro Institute of Paysics (X.F.2.),
holds 3,300 scientific books and is subseribed to 135 of
the most important scientific reviews and journals.
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The annual budget of the Centro At8mico Dari-
ioche amounts to U233 600,C00.- (Six hundred thousand
American Jollars).

This amount includes:
salaries, equipments and expendables of the Resezarch
Devartment and the huxiliary Tepartment; adminigtration
costs, funds for the building of new laboratories,
maintenance costs of staff members' houses, students
loc¢gings of the I.F.3,, electricity, transportation

s3ervices, etc.



TUZCRITICAL PHYSICS DIVISION

Work in tas Theoretical Faysics 8rowr is directed
towards resgearch Ln a rether wide variety c¢f tonies, - This
=3 ¢ue, in part, to the tendency *to give theoratiscel sup—

. 3rT to the exvarineantal groups a2t the Zentro AtSmico Bapi-

~oche and ®o %ha fact, *hat members of the groug are pro-

ng-tfaining Yo advanced studenis in many diffoerent
fields of zheoretical physiceg.,

The theoretical group was started uader the
divection of Tr, J.,A. Dalseiro and, gingce then,
the collabora<tion of many scientists from other ins%itutions
m Argentina and abroaad Ror example, Dr. SGuido Reck

is at the iresent time in the groun, wWith a coniract of

~he Comigion I'acional de 3anergila Acdmica (C.N.3.4.) aad
the International Atomic Ruergy fgency (I.A.3.4.)

r

Several nembew of the group have beziu abroaq:
Dr. 3, &4lascio
Ir, 4.i.V.G, ¢s Alagcio - California Univercity, Berkeley-

1ié State Groupn.
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Zristol University - with Frof. M.H.L.Pryce
liagnetic Propertices of Crystals (relezaticn
cimes).

Lic., 4., Garcia - California University, Berkeley - with Frof.
G. Zhew -~ Tispersion nelations.

Lic. A, Lopnz - Vienna University - Austria - with Frof. .
Thirring - Many Body Theory.

L
}..
(¢}

. A, Hulkall - Instisute for Theorstical Phyaics
Copenhagen - Denmark - HNuclear Theory.



Some of the gsubjects being studied at nresent by

negmbers of the group 2re listed ac Ffollows:
) Bounadary problems of classical electrodynanics and
guantum mechanies (2.g. reflection of light in

dispersive media),

ii) Generalization of reiativistic electrodynamicas +o
dizrorgive nadia,

iii) Study ¢ Schrddinger equation: gencration of solwvable

votentials and wse of approximate me thods.

iv) . Coherence nhenomenz between photons emitied by two
azomg; induced emission, as & basis 4o a Puture
study on laser 2mission.

v) Huclese Theory, using many body technigues,

Vi) Field Theory, using disversion relztions.

vii) Thermal conductivity in dislectrics at low temperatures,

vitd Jse of many Dody technigques in solid state nroblems
and in liguid helium theory.

ix) Farawmagnetic resonence in solids z2ad liguids; iater-
Pl spin-latiice

tion 92 gpectra and theories of
on timecg.

o

irecwly related to the work of exyparimental groups

ol -he Centro Atbémico Bariloche, ars the following cubjacts:
Faramagnetic resonance in solids 2nd liguids;

Cecilisions be%woen ions and atoms with exchargze of charges;

Propervies of Liquid Helium;

ansport properties at 1

t 0 >
Below is a list of works done by members of the

grour 2t the Ceniro Atémico Bariloche:

Fuslished Paperas:

+n the theory of photon gackets and the Lennuisy =ffcat
L. Falicov - Huovo Cimento, 15, 247 (18G0)

Series davelopmeut of the polution of an Jigenvalue Froblem
4. Lopez - Acta Fhysica Austriaca, %X, 3§ (1953)



sublished rapers (Cont'd.)
Definition of ruclear potentials from uouole dispersion
relations in field theory and potential scattering.
7, Norey Terry - Nuovo Cimento, 34, 52¢ (195z2) .
2Ee

fect of temperature gradients on the Diffusion of Thermel
tro

M. 2. Foglio - Revista U.M.A,, 19, 3C3 (1362).

Ca the construction of low energy nuclear potentials,
2. Horey Terry - Nuovo Timento, 25, 535 (1962),

Sobre la naturalega de 1io0os potencizles rucizénicos.

F. Morey Terry - Revista U./{.A, = 23, 22 (1¢%64).

A renormalized, ghost-free Lee model.

F. Morey Terry - 4. Garcie - Mwovo Zimento, 37, 9 (19585),
Coherence gropcrties of two photon system

S,
L.N, ¥enegozzi - Supplement of Nuove Cimento (1963).

4720 the commutation ruleg for coupled fielde depend on their
interaction?
L. Mésperi - IHuovo Zimento (1956).

3.F.R. of Teatovalent Mclybdenum in Liguid Solutions.
dbrahanm, J.P. Abriata, M.2.Foglioc, B. Pasquini,

Determinaci e cignos de los pardémetros e gpin.

5
M.37. Fog

Theoretical Study of the Spin Hamiltoniam of a complex with
Fentovalent Melybdenum,
M.3. Foplio (Submiited for publication to the Prow,
Phaye. B0oc. ~ London).

Cobre la inlluencia de 1o0s procesos normalee 2n la conduc~
tividad térmica de aislantes y de aislantec ferromagndticos.,
5., Alasczio.

Ffactos de Rorde 2n la conductividad térmica de aislantes.

G. Carabelli, H,Nazareno, 3. Alascio.

Two Farticle @reen functions and Nuclear structure.
d.J. Mulnall, R,J. Liotta, J,.A.3vans and R,2,.I, Perazzo
(Submitted for publication to Nuclear Fhysics).



internzl Reports (Cont'd.)

Do the commutation for coupled fields depend on their
interaction?
L. Mdgperi.

External Raman effect in molecular crystals,
AK.V.G. de Alascio.

Application of the Green Function method %o +the nuclei

cc and 35, .,

Zr Kr
W. J. Mulhall and R.J. Liotta,
(Submitted for publication to Nuclear Thysics.



LOW THMFPSRATURE PHYSIC3 DIVISION

Res2arch activities in Low Temperature Fhysics
Wwers initiated in 1960 by Frof., 7. M, Laniels, Pfrom the
Ualversity of British Columbia, whose stay wac possible

through 2 grant of The Ar3zentine National Research Couneil.

(o3

In 1551, the laborzatory ha
boration of Dr, F.W.T, Dabds, from Qak Ridge National Lab-
oratory, for zim months (Fuilbright grant) .,

Finally, the presence of Frof, John £. Wheatley,
(1861-1352) waes decisive Por *tha iastallation of the labora-

wory aad the initiation of the preszat rasearch nrograms of

s from the Wational Science Foundation,
(NSE-G.-20304; DISE-GP~329; N3F~-GP-3525), 28 wall as support
from .8,A.7.0D., made the ins4allation and construction of
vhe presen: laboratory facilities possible, These are:
FPhilice Air Liguafier,
Thilips Nitrogon Liquefier,
Collinstizlium Liquefier and gae re-purifyine cysten

e dommgnetizaticn apparatus, provided with a AC", 20 kCB

. . g -, 4
Zomzlete Liguid iHs  eryostat,
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At preszat, the construction of this last facility has
boaen compleved and test runs will D2 performed.
Provisions are made for sxcellsnt equipments for

MeRsurements &t very low temperatures, such as:

“he advice and colla-

tion agparatus, trovided with a supercondusting

nagnet, {acilitsting am experimental space and about 5T om

v,



4 13 regisgtance bridges which permit measuring heatlng
powers down to 10-14 watts.

[ 9]

Low fregquency mutual inductance bridgses made after the
docign of Pillinger, Jastram and Daunt.

1 High sengitivity ballistic galvenometer for magnetic
measurements,

j

L & N Type %-3 potentiometer,
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complementary =zguipments,
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Since 1963, the head of the Low Temperature Lazbo-
ratory is Prof. Ricardo Platzeck, a physiciat of wide
experience in many fields of experimental physics.

Three graduates cf the I,F.B,, Dr., 0.2, Vilehes,

J. M

Lic. J. M. Cotignola and Lic. ¥,E. de la Cruz, acquircd
experience in Low Temperature work under the direction of
Frof. Daniels, at 3ritish Columbia University, Vancouver,
Canada (October 1559/September 1880).

heir stay was made possitle by felloweships from
the Argentine National Research Counatil and the Interna-
tional Atomic 3nergy Agency, respectively.

After their return, thqg continued workiang undor
the guidance of Dr. Panields, Dr, Dabbs ané ITr. Wheatley,
together with twa more XI,F,3, graduates, Lie. F, de 1la
Cruz and Lic. A.C.M, Victoria,.

In 19354, Lic, R. Rapp joined the group, TWO
advauiaced students of the I,.F.3. received laboratery traian-
ing performing their Licenciado Thesis work. .

Original work during the construction of appraratus
and installation of the 1aborafory led vto the following

publicationsg:

"Blectrical fdeat Seals for Cryogenic Applicationg®”
¥W. R. Roach, J.Z. Wheatiey, A.C.M. de Victoria
Rev.Sci.instr. 35, 534 (13552),. '

D]



The following work was ianitiated at
aboratory and Pfinished at Dr, Wheatley's
¢ University of Yllinois

"Hcasurements of the Specific Heat of three Mag
at Low Temperatures"
U.B.Vilches, J.2. Wheatley
Phys. Rev. 143, 502 (1956)
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o
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lches, J.C.Wheatley
3 str. 37, 219 (19€66)

Research srojacts being developed ax

a) Thermal couductiviiy of polycrystaline Za
J.M.0otignola, M.5. de la Cruz, 7. do la
R. Plazzeek, Accepted f/yuDllchlO“ in

o

A
tzeck, A.C.M, de Victoria, ¥,Rapp

Yeasuremeats of the gspeciflic heat of Hod

done by the Illinois group (1,2) the Yale

3.

the Barilo-
iavdoratory

gnetic Salts

i¢ing Liquid Helium iw very Low Temperature

the present

below 1°X%
Cruz and
Rev.3ei.Instr,

Ialiumd from G.015 to G.10°K

have becen
group (3)

and the Oxtordé¢ group (4), bDut they do not agree on

the wvalue 0% C/RT for He?¢ as T--» 0O,

Only the former group has very low temperature
measurements, but an improvement in gprecision is
dasirable, Knowledge of the limiting value of

RT is essential for determining the parameters of
the pheromenological Landau Fermi liguid theory for

references:

rhys.Rev.Letters, 7, 295 (1951)

2) Anderson, Reese and Wacatley
Fhys. Rev. 1350, 495 (1963)

3) Strongia, Zimmerman aad Fairbank,
Phys.Rev. 128, 1933 (1963)

4) ZBrewer and Keyston,

Hature, 191, 1251 (1951)

Anderson, Talinger, Steyert and Whzatley,



¢) Galvanomagnatomorphic affect in Indium films

“he electrical conductivity of thin indium Pilms
in longitudinal magnatic fields is being studied,
Such measurements should yiecld information orn the
electronic distribution in the m: tel.

References:

Magnetvoresistance and Size 3Zfect in Indium at
Low Temperaturc
J.L.01lsen
Helv.Phys,Acta, J§1, V13 (1963)

Conductivity of thin metallic Pilms in a Longitudinal
Hagnetic Field
Yi<idan Xao
Pays.Rev, 1384, 1412 (1955)



ZLZCTRON TARAMAGHETIC RIESONANCE ZRCUF

In 1931/52, Dr. Lke Nilson, from the University of
W

o

srofesasor of the

4

('i‘

no served as a vic i

0
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Salseiro Institute of Physics and as a coansultaant for rescar

(¢}

at tae Jentro Atbmico Bariloche (C.A.3. he instal

ot

—

cropoced

©

aticon of a laboratory for clectron Faramagnetic Resonance.

&

Tarcugh a grant from the International Atomic Bnergy Agency
(T.4.53.4.), a lodel V#4530 Varian Associates EB.P.R. Epectro-
meter was purchased and the laboratory instzlied.

In connection with research programmed for the
Faramagnetic Resonance Group, Dr., Mario 32, Foglio, a member

of the Zariloche ctaff, was sent to the University of Bristo

3nglend, o work under the direction of Prof, M.H.L.Pryce

-

on a theoretical regearch project (see Theoratical Physics
Jivision).

Lic., Zarios Fainstain, a graduate of the Balgeiro
Institute of Thysics, joined the laboratory of Frof, J. G.

>

Aston at the Penngylvania State University, for three years

o

(132271955, T2 built two complete spectrometers for
@lectron paramajunetic resonance (¥ and XZ~%aand) for work at

17.avid fle temperature.
> i

o I . T 2. oy a
shert visgits of eXperts who collaborated in the progress of
research.

r. George BSemski (Bell Telephone Lad.) initiated
two advanced stucdents in problems relatec o Cyclotronic
neuonancevaﬁa impurities ia semiconductors

‘Zr. Marvin Abraham (Lawrence Radiation Laboratory)

suggested aad heiped in research concerning spectrosconic

Trevlems of .aramagnetic ions of group 4¢ of Jentovalent

O

[

1

)
X3

s

In the meantime, the laboratory reczeived relatively
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The Metzal Physics Divisior started its activi

a3 1987 with %he aim of doing bmsic rosearch in the
¥ Metal Phyeics. ~n the heginning it had the valuable

zssistanrce and advice of Jr. Roberit Cahn, at thet time Head
of ths Metallurgy Departmecat of the Uuiversity of Birmingham,
From 1568/6%, the presence of Tr, Guather Sh¥a

wag decicive for the development and progress of research in
¥etal Phyveics. Since 1359, he agsain joincd the Metal
Physics Division of the Centro Atémico Bariloche (C.A.Z.)

unl2r 2 five year contract with the Comisisdn MNacional do Buor-

Since then, and through several grznis from Fureign
and pational imstitutions (sec Ap.I) which comzlomented the

¥ Commission

fonds provided Dy the Acgentine Atomic Hnerg
ind wita ths acscistance of foreign arcfessors (see Ap,.IL) who
nesddes lecturin, for *the students of the Ralseiro Tastitu~soe

ol Thysice (I.7,3.) contriduted also to tht post-graduato nro-

%
&

rrams, the Met.l Physics Dilvision has incrsasced its laborarousy

‘...:,..Ll..sl«"

s Division covers thea

[¢]

Regearch in the Metal Physi

G ordering on the mechanical and electrical
wreoparties of alioys.

a) Mochanical Frogperties

-3

‘he mechanical properties of ordered and disordercd

}.Zn

gated undar

’.h

L1 single crystals, have been t
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e
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For this purpose mecasurcments have been made on Zhae
dapendence of the characteristics ¢f tensil curve with such
parameters as the initial orientation of the tonsil axis,
the ordered domain size, the degrese of oprder and the test
temphrature. The charze 02 Young modulus which accompanices

the order-digerder transformation is also being measurced.

b) Blactrical Troperties

. A

Tiie ordering Y¥inetics is studied through resistivity

[A]

power measuremertsg in

ard changes of the thermo-electric
sansples of Ni_Fe, The obiect of this investipgation is to

3 3
siuedy the infiucnce of the short-range and long-range order

on Th2 mechanical and elecirical propertics in order to
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explain the phe¢aoncunon of
1

utions, The work is
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suprorted by grant B -ARJ-1282-54-G33.
i -~ e g I A e S rrat -
%% oE LCLTRALS A1 DL D UoSZaAToL Ly
Sr. Axde 3, Vidcoszs
Lic, Vupvvel Mondino
Lic, Jogdlavurse
Lig. Zonrzdo Varocs™o
Lic., MAximo Victoria
Lic. riiguel Ludero
o T e S N E o R T N R S H
3, - Literacion vetwean dislocations a1ad soiuvte atoms in

bedy coentered cubiec materials,
irn b.c.c. metals which contain foreign iatersiiticd
atoms (1ike S.C.N) in solid solutica, thore oxiets and internal

fri :tion peak, the h2ight of which increes:s with cold work

and solute congcentration, A model has Loren propogad to
explazn this peak by the interaction of solute interstitials

A

with dislocations, The purpose of this work is to study the



3.

Sehaviour of this peak in various mectalc. It is hoped

o obtain in this way information on the atomistic model of

diciceation-impurity iutevaction aad get a Detter understznd-

‘\.\
&3
o
bt
(5]

ing of the phenomena of yielding, hot brittiehsss and bri
fracture, The work is supported by grent DA-ARO-50-1 and

carried out Dy Er. G. Schieck, Lic. M. Mondino and Lic. M.

3.~ Study on mechanism of work hardening in £.c,c.
single crystals,

It is intended to investigate the bdehaviour of
the flow strosgs and work.hardening of flat single crystals
of Zu and Al oriented for easy glide. Since in the eazy
1i4e region the mean frae path of dislocations is of the
arézxr of C,5 mm and %ne crystal thickness is about 0,5 mm
ulso, sart of the dislocation loops will escapz through

the flat suriface and in the crystals will remain dislocations

-
©

spocific

dergendicular to that surflace. Accordiag to t

]
$-t

H-

on

[#}

¢ricnteation, these will bDe serew or =2¢ge disliogat .
The study of uemperature dependeace of the flow

geress down to liguid air temperature will be tried.

$ae

it is hcoped to get some new iaformation on the
mobLizty of dislocations and orn the mechanigm of work hard-
2aing in f.c.c. c¢rystals and, it nmight be possible, to dis-
criminate betweszsn the existing theories, The work is
suoported by grant DA-ARU~49-092~54-G27, and carrisd out bv

e, G. 3hdeck, Lic. R. iHedrano aud Lic. R. Pag cual
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gtud;y the interaction between cislocations and

}‘)

S0 atomz.,
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ut
f Iavestigator: Tr. G. Schiteck
Army Office - DA-ARD-S

ie .
I.S. o-1

i
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AN To etudy plastic deformatioan in or

n
3

o

coluvions and its efJects in physical prorertias,

Chief Javestigator: Dr. 4ldo . Videz
J.8. Army Cflfice - DA-AR0-49-094-63-12

3.~ The mechanism of werk hardening in f.c.c, cryctals

i n tigator: ITr. G. 3chbeck
J.3.Army Office - DA~ARD-43-092-54-337

AN
i

peint defects in D.c.c. ine 3als

ri

rormation o

L2l

cuief Investigator: DTr, G. 3chideck
Arpentine Research Council.,



Visiting Profecsors:

¢

Name Year Period Eponsored by
Prof. Xebert W, Cahn 1859 3 moniths C.N.E.A,
Zr. R.G.Davies 1558/1961 2 years I.4.8.4A.
Dr. Alfred Goldberg 19561/19562 9 montas I.A.B.4,
DBe, John £, Shyne 1389 6 months I.A.3.4.
Dr, Walter Green 19641955 9 wmonths I.4.7.4,
Lr., Mario P40 Gomez 1535 9 months I.A.8.4.
Dr. T. Kagsalski 1986 Z months C.N,3.4.

C.N.Z.4.,: Comisibn

I.A.

-
.4,
- . L]

Macional de

international Atomic

Znergla Ltbmica

Energy Agency.
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L-ray study of order in Zuldu, alloys
. - < J

R.G,Davies, &.7.Funes

ct.lns, 3 MO 10,8578 (1951)

>

\

fect of ¢old work upon order in Auscu alloys
R.G.Davies, A.J.Funeg
t.Meb, §, NO LD, 373 (135%)

L

i
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‘

Steady Gtate Treep in Culdu, alloys
- 9

R.G.Davies

Trans AIN3I 221, 1280 (19561)

On the activation energy for high temperature stesdy
5
n

i
™
Py
¢}

yi21d giress ia bL.o.Cc. med

o?"l( we 9’ (3.’:353) .

Jorrelations between disiocation i2ngthk =nd density
G.S5chdeck
J.&tpp.Fhys., I3, 174:

’J .
Loy
o
KA
o
A
D

Steady DtaLb creep in Fe - 168 to 27% 41 alloys

Trene.AIdE, 227, 22 (1953)

Steady State creep in Ni e alloyvs
N - 3
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Steady staie creep in Fo -~ 2 to 11 Fet 34 alloys
R.G.Davies

Trans. AINE, 227, 583 (1553)

Hricecidn interna debido a 1la intaraceidn eatre dls-
locacionezs y 4tomos soliluios

. 3chdaeck

>
(¢
ot
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¥
b

517 (1963)

\.‘
',3
(\)

raal Friction due to Interstitials-diglocetion
eraction in Ta

Schideck, M, Moadino

J.Paye.80c.Japan, 15, 3up.i (13383)

P
<]
o

o



3

2tions ~ Coni'a

=
[

(s
[

)

A

&)
ot

L)

A

Influence of Crder on the tensiln characteristics

of Ni_Fe
3
A.3.Vidoz, 5. Lazarevie, R.d¥.Caha

J.Phs.Soc.Japan, 18, Sup.I (1963)

Remarks on a new thgory of work hardening
G. Schdeck
bii.“ag. 9, 335 (1964)

te)

Cn the K-ata of Fe-Al alloys

G.
ths. and Chemis try of Scolids

The activation energy in high tempesrature internai

G. Schdeck, EZ.A

JA.Bisogni, J., Shyac
act.Met., 12, 14865 (1854)

On some models of work hardening of suserstructurcs
4.8 .Vidoz
Act.Met. 13, N° 10, 1539 (1955)

Propiledades Mecdnicas de luas soluciones gédlidas ordara-
das

A,E,Vidaz

(te be published in J.Asoc,.Bramileirz Metais-Brazsil).
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¥

Thil, Mag. 13, 425 (1955)

Deferwation twinaing in F.c.c. metals
G. Schoeczk
Phays.Ztat.Solig, 13, 127 {1558)
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nul Reports

Theory of thermally activated sli: ia Crystals
C. Hoffmann - presenhod *o tue Argentine Physics
éLssogiation in May 18
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W

Factores de correlacibdn gara difnsibdn de impurezas

a
Presented to tiue A.Ph.A. in September 1951.

Prelimiﬁary report on measurements of activation
energies for plastic deformation of metals.
C. Hoffmuann

Width of antiphase boundary irn ordered alloys.
. Hof fmann

On yiolding in b.c.c. metals and frozen 30gs in
digslocations
C.Hof{mann

The role of ianternal stresses in anelag icity due to

stress induced order
Z. Hoffraan

Ordering kinetics of NiFe al
of MNi Fe
3

C.7.Varotto ~ Frogress Raport CAZ. 53~TH-0G3

3
avies and R.¥W., Zahu

o

Orn the devendence of the electrical resist vity w
the ccyree of order in the cuperlattice s*ate
Roberzo Luzzi

M,Victoria - Frogress Report C4B. 535-FM-0J2
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In bMay 1362 he submitted his thesis to The Tniver-

sicy of Stockhoim and obteined his Ph.D. Aith rhe Lelp
of a gran% Ffrom the Argentinc Reszarch Touneil and fends

cupplizd by the Atomi¢ Zuergy Tommission (2.F.3.4.) he

wags able to bring to Bariloche ressarch squipment, which
inciluded fast amplifiers, differential discriminators and a
iUuC~channel analyzer 4f the Hutchinson Scarrot type. Rhen
returning from Sweden, Dr, Thieberger worked in some Méss-

bauer cxperiments and was mainly involved in the organizationn

of the laboratory. Some wWork was performed oa the origin
of sopurious julses in proportional countersc (11). A

o~
1)

a

variable discriminator using tunnel diodes wzc dovelnsped

#Z2 also wroite a theorotical paper or the gravitational mass

Fa

f;

of aatiparticles (13},

Another graduate of the I.P.H,, Dr. 3. Bonacalza,
worked a7 the Nobel Institute botween Decanber 15585 and
Jarch 1254, wnder Dr, Bergstrim, dis work included main-
Xy %hve apilication of coiancidence techniques to the etudy
2ar decays (i,4,0,7,14,17) and includsd 2ls0 some

work on tThe praesent main iine of she grour, L.c. perturbed

angular correlations (14). Ze obtainsd his Ph.D, Prom
the University off Stockiholm,

The third graduate to be szsnt to Sweden wag Dr.
iy 3alomdn, Fc worked a%t the Institute of Physics of

the TJuiversity of Upgpsala, betwecn September 1981 andg
December 1964, in the angular corrclation groun directed
by Zr. Lindgvist. Hlis work was contirely dedicated to

the study of perturbed anBular correlatiouns using the time

differential method, It was the subiject o
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thesis submitted in kay 1984 to the University of Uposalu
v }‘.
The foilowiag subjocts were included din ails thgaio:
=1

interactions (18, 19)

the af.er effcctg of electron gapt
different aspoctis of the elzciric

13

n ligquids zad solids 11 2s

dupendence (21-24),

SeLurn,

-y

i3

ai he cbtai

i

7y

o

t

re 8

Jwediah Internotional Deveolopmont

R - A2y
WALiCh

~liow

Coa

2d him to btring back

builld the £in:

Q1 Vg

R RV]

k2

trice ki

Y

Tenps

ure {(Z23)
guadrupolc

o
iT8

ned 2 grant Trom the
Authoritias (S.3.D.4.)
equipment andg coiponenig

stalion

compla

rws

sguir.en:

auna ¥

o

gy

S

rous
v a4

ornelaitions,

P

~
o2

. "r
INERN

30

-

TSk, wihrish iliowcd



~

him to bring enough equipment and compoBants to dup

PrS

icate the

Fa
vl

angular correlation set-ug. de is now devoted to th2 cons-
truction of a second stztlon,

The group is also trying to design and mount a
facility giving a thermal neuftron flux higk onougi *o activate
isotores of relatively short hal#-lives in which perturded
angular correlations or msagurements of half-livee of isomeric
states can b2 performed. A Sb~g ~3e asutron source is now
being %tested, inside water and paraffin moderators buf, the
flux odbtained is not yet satisfactory (ca.103 the rmal
neutrons/cmg gec) . It is hoped that modifications ia the
gecmetry of the 3e containzr and the Sb nuscleus will in-
crease the available f£lux. This work iz done with @aa
participation of two students of the I.F.Z. to bLa graduated

ia Jaanuwary 1957,
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Joe of cathode ray tubes in sulse-height
SOoRyYy
¥. Thieberger, I. B2rgs®rodmn,

Tnstr. % Hethods, 13T, 315 (1931)

Z2rez
N A

Wide range vime o sulze heipght coaverser,
Z. Thiebeoruer,

LArkiv Fyoik, 22, 137 (13:%2)

Izverimenial study of *he influsucs: of

nal rezponse of HNe

oy oy

ensrgy rosoluti gamme

T, Thio bnr T2 a2, r . E‘\J‘df-’.

tréensition probadblilitios in the lead rogaon,
T N T Len i : j ¥ ? T
I. Zergsirds, 2.5, Herrlaader, Y. Thicberas

.
5o
. -
arkiv Fy
k] P

2V »\}n“"\

FoTs

: .
~ 8

?
L. Bergetrsm, T, Boucalza, P. Taisbergun
drkiv Fysik, 95 (1362)

The dacay
. 3oncalzma, P.
Arkiv Fysik, 22,

SN2y
b

b4
. Rydce, F. Thieberger, T. Alviger
Phys. Rewv. Letters, 2, 475 (1951)
Joper limit for double guantum emission
levels in X%% ang Rb5°
T. Alviger, Ryde, ¥, Tulebergsr
Lrkiv BFysii , 559 (13:3)

mapgnetic ~omeunt of

3044
Bergsﬁrﬁm P. Thisberzer,

227 (1955%)
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R .- Attenwacion of the eangular gorreletion ip Lin
gources

. Sailomébén, R. Salleste

estero, ¥. Zwanzl.ger,
brkiv Fysik, 23, 521 (1

23 .- Slectric quadrupole interacilon of Hf -etal a2t gdf-
ferent te mp2raturss

il, 3alombn, L, Jostrin, T.lincqvist, M. Fere-
Yhysics Letters, 5, 13 (1363

G, - eriurbed angular correlation ian a HE~
o, 3aiomdn, M.Zvanz.ger, L.Boatrdn, T.

raysics Letters 9, 113

23 .- “wperfine interactions in angular correlations
X. Ballestzro, ¥,3alomén
(To e pubiished in Nucl. In=tr.% Nethode) {x
26, “emperaturs depsndencs of induced he-fisica mr C3d in
i,
<. Cisneros, A.Guimaraes, G. Iiijugroa, T.Llincgvict
&L, Louez Garcta
Taysice Letters, 421, 245 (1958)
27 .- Magnotie hf fieldls at 2¢ nuclei din Fe and Wi lattico.n
neaguarad Wwith the angulsr corralation S0 Lnnd,
I. Cisneros, L. Guimaracs y S, Liidegrorn, T.Liadgvis«t

L, Lopce Garcia
(To ba published ia Arkiv

ped

{(x) Aork done at the Oarilochs laburatory.
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v.eta apreasment with those of Boirnett znd Jtier Uy te
Ly : ™ -~ o - .y - "‘"~ e n " Fery o pom : e - 7 ey ot .y .
Ge. ReV bBzan enaragy. LA0 MeAsurensSnts 1l JarisLocihs wLpro
g
" .*.

ey oy N % IS I e P ] v . o e v

exizadsd with the singly charged (Jz ) beam up to 87T Ko

. " e -
PR L. - 2 T - . " " I
aulvajent exergy of (Mo ) of up o 2%2L ReV.,

¢ celingoreation 28 Lic, I, Newirovecky, wiho ig a menbay

o]

rres joingd the Chicago
group as a fellow of the Argentiue National Roesearch Council
wanil HJovember 1954, From Decembar 1954 to January 1967,
he worked a2t the Farice Feromi Institwie under A.%,.08. ¢-a-

traet AT (11-21)-237, on the thysics of -“onic beams.

Je worked on the following regeareh activitiag:
1) "Taptizl Atomie zad Tonic Siocping Fowar of Gassous

dvcrogan for Hzlinm spnd RMvdrogen Besms® - Dhys .Rev.
e -3 o)

1¥G, 24, A355 (1934),

2} TMhwversgze Tonlc Tharge of Heltum and Yydrogen Bzams in
S“zdmiuwa Vapor®™, srossanted a2t the 18955 Sprliag FHezting

)-\.1

of %=he APS, Washingioa, D,0., &pril 1305,

-

"Ltomic and Yon.c Tariial Stopping Jowere of Heilun

(¥
~

32z £o» aun Helium BeamW, pregented at the IVrh Inter-
aaxional Jornferonce on “he Fayesles of Zlegtrorlic and
Lromlc Tollisions, Universite Laval, Jucbee, 2anzdz,

Lo
AP

ust 1985,

4) 2,¥.Basastt a2ad F,M.3tier, Thys.Rev. 105,

3
) W.eekbach and I.3.Nemiroveky-To de pubiishad in thse
- _
v



4,
Lic., Torres returned to 3ariloche in February 1953,
Since August 1385, Lic. A.J.XKestelman hzz “oiuned

“he group at Bariloche, Up to that rime he had Deen

Py

L

working with the Van de Graaff group at the Uaversity o
British Columbie, Vancouver, Canada, on the subjec: >f Low
Bnergy Nucleaf Reactions,

Prof. Allison'g last visit to the Bariloche “Center
%00k place during Februszry and March 1965,

At the present time, the measurements of e charge
equilibrium fractions are being extended to other gas
Targets, The preliminary raesults on Ng again saow gZood
agrooment with the meagurements of Barnett and S+ iscr wao
measured up to 200 XeV,

It is of great interest to compare charge 2gui-
librinm fractions attained in matter in its gase:z s =2ad
80lid state as suggested by the results of Meckbeeh and
Alligon's work 3).

Therefore, as 2 continuation of the work -erformed
on cb7rge equilibrium fractions of helium in cadmium vepor
at Chicazo (P, Torres) it is intended to do theso mcazurs-—
ments on Cd metal, For this purpese, an &all gless c:il
wae Luilt in which the metal cadmium foils are srapared by
avasora+ion and traversed by the beam under ultrs hingh vacuur

conditions, Preliminapy tests showsd that the vacuum

Another facility of the laboratory is & crmelil
accelorator which goes upy to 60 kV, At present, rre-
par=ations for the meaguring of charge exchange zroag

sections at these iower onergies are in progrecs.



e A . . ) . N . 2
-3¢ 1nvention is o chack on pregults of Hollrichoar )

& wms 7) £ "2 2 g s "
end Five, Brackmann and Saow about an "isotopiz =Tfact
odserved in the capture crossccetion % . of oroions and

W
deviardas intorachting with 32 and I, gas or I and I
Ltoms.
Thero are two rocontly graduated "licencizdos" of
the 2algeirc lastitute of Phycics, working on this zroieai,

A student, due to graduate at the end of this yeear, will
join Tac group and iz right now ongrged in the constpruciion
0f an clactrostatic analyzer Cor the I3{ kV smacsinrstor.

Another recsuily graduated "licenciago" ig stapt-
Lag theoratical work ca the problem of the "isotooie effscs:!
“280r the guldsnce of Trof. Guido Beck.

3iace April 1964, thz group is supporied by =z gra:mn
vrom the U.3, National Scisace Foundatinn, which s due to
:xpirc in March 1847,

In September 1335, Lic. I.B.Nemiroveky “o’nod +he
gzouz of Dr. 2.7.7au and Dr. [, Gavcia Hufoz, at the Labora-
vor, Jop Astrorthysics and Joace Regesrzh, Znrico Jermi Ias-
titute, University of Chicago, o perform a2 resoszpal STOo~
jeet on the paysics of ioenic boams. dis stay iz sponsored
by & focllowship from U.G6.4.I1.0,
$) T. HEollrichter, 2. Thysik 187, 41 (19355)

7)Y W.L.Fite, R,T.Zrackmans and A.R.Snow, Phys.Rev. 112, 116t
(1953 )



1) Design and zonsiruciica of electronic efguioment necessnry
to carry out measurements znd perform conteols reliated

Wwith resesrch work in d4iffarcnt laboratoriemn of the Zenir.

ivice te other Uivisions in probiems concoraing

Ziectronics, in which this discipline may bes of help

in the devolonment of research worX in psrogress as woll zs
i plananling,

3) HMainzouzrce of all the eléctronic eguipmeat of %9 orga-
rzation, including teaching laboratories of ths Balsciro

Tustitate ¢f Physics.
Ta fuifilment of the above, New aquipment hag baen

'.‘.

ved, abowt which the Tollowing sublicationg have bosean

a) Miguipo regencrador de imanes vermanentes”
2vista Telegrdfica Nlectrfnica-December 1983-N° 5i4
vages Y12/13 - K. Freatzel.,

b} "Isiudio sobre madicidn de corrientes débiles”
Ravicta Telegrdfica Dlectrbnica - R, Prentzel
A7ril 1954 - 312 -~ nages 183/170
Hay 1984 -~ N° G619 - pages 222/23C
Jung 1364 - N® 20 -~ pages 223, 284, 203,

c) Mandlisie generalizado de las. propiedades de circuitos
adoreg do tensidn”

cts Teleprdfico Zlectrdnica -~ R. Frentzel
Suptambor 1964 - N° 503 - pages 473/48%,

4) M"dguivelencias entre flujos calbrico y sidctrico -
splicaciones™,
wiviste Tolegfafica Fiectrbnica - R, Frentrzel
Septarber 1955 - N© 634 - pages 483f431.
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1Y)

heuc2, 9ome time must be spent before breakdown sroblems
can be uolvad.
Durinyg the inlitial stages OF the Linac eonsirucsion

~

the grouwy had technieal support from Stanford University.,

o~

Dr. Greg L, Leocw, suggested improvewents and chaagesz “a the
degign, in the fin

al stages there hus been glose coatesct

with the %Yinac group at Geaeral atomic, 3an LDicgo, Zalifor-

From Juise 18th to July 18th, 1966, Lic. Olcess made
3 820rt vigit to Gencral Atomic in order to #et acquainked
I thz werking characteristics and handling of a gimiliaryp
machinz,

Linacs with thoss chavacteristics, Arc of excep-

tional vaiuve {or the investigation of many problems of

acutron physics uweing the “ime-of-€ilight method of measurc—

ey

MeNnT, “ods Linar will be capable of providing 2 vary

high instantansous neutron iatensit ty with a spectrum similar
to the fission gpectrum and with rapetition pulse charucsier-
istico,

regearch project in this fizld is being predersd,

i

the performance of which is planned in zoilaboration with
Genaral Atomic, This program will be in charge of Dr.
-Antdnez, 2 graduate of t¢he I.F.B., who is =% prasg en-,

doiag sesearch at Seneral itomic.

2

There is alco inmceorast to usze the machine for pae-
Sezrch In radiation damege (Metal Physics Group) and for
productlion of igotopsc by mhoto-neutron induced processss

(Huciear Paysice Group).



1) 4 modgera mechanics Work-ghop equirged with a rather
compliete set of machines znd tools as weil as the

AECCFSATY rEW aterials,

2) a blacksmith's shop

§) a carzentry

4) an slaegtrical repair chop

5) a printing znd photestatic cogies work choy

§) @ gless blawer's ahor in which ¢the moat varied gleos
“pparatus are mede, ranging from dewars for work et

iigquid Ze temperaturcs, to diffusion vaccum pumps.






