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Development and present status of 

research actlv it ies  at the 

Centro Atómico Bariloche ( C . A . B . )  

cspendent of the 

COMISION NACIONAL D3 3N3RGIA ATOMICA

The Research Department of the Centro Atómico 

Bariloche ( C . A . 3 . ) ,  is subdivided into five div isions ,  

as follows:

Theoretical Physics

Head; Dr. Mario 3 .  Foglio 

14 professionals  

Low Temperatura Fhysics

Head: Dr. Ricardo Flatzeck

5 professionals

3 technicians

31ectroc paramagrietic Resonanee Group

Head: L ic .  Carlos Fainstein

2 professionals

Metal Physics División

Head: Dr. Aldo 3 .  Vidoz

12 professionals

3 technicians

I'Ti'slear Fhysics División

líead: Dr. Martín Salomón

4 pro?sssionaÍ3



División  for Physics of Ionic Beams

Head: Dr. Wolfgang Meckbach, algo

Head of the Research Department

S professionals 

2 technicians

In the following pages, a brisf  outline of the 

development and present status of research in each d iv i ­

sión is g iv en .

The a ct iv it ies  of experimental rese&rch in the 

Centro Atómico áariloche ( C . A . 3 . ) ,  are supported by com« 

plementary services concentratec in a separata departirían 

subdivided as follows:

D ivisión  of Blectromechanies (workshoos)

Head: Mr. 3rnesto iíamann '

14 technicians.

Linear 31ectron Accelerator División

ríe a d : L ic .  J. J. Olcese

2 professionals

2 technicians

-Electronics División  
/

Head: Irig° Roberto W. Frentzel ,  aiso

Head of the Complementary Services Department

4 professionals 

•5 technicians

A áescriptxon of the a ct iv it ies  deveioped in 

the clivisions of the Complementary Services Department 

is algo given in the following pages.
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Librar;/

The Library of the Centro Atómico Bariloche 

( C . A . 3 . )  and the Balsairo Institute  of Physice ( I . F . 3 . ) ,  

holds 3 ,3 0 0  s c ientif ic  000IC3 and is subacribed to 155 of 

the most important s c ientif ic  revisws and jo-arnalg. 

Budget

The annuai budget of the Centro Atftnico B a r i ­

loche amounte to U33 6 00 ,000 .-  (Six  hundred thousand 

American D o l l a r s ) .

This amount includes:  

salar ies ,  equipments and expendables of the Research 

Department and the Auxiliary  Department; admíniotration 

costs, funds for the building  of new la bo ra to ries , 

maintenance costs of staf?  members1 houses, sti¿dent6 

lodgings of the e le c í r ic it y ,  transportation

serv ices , e t e .
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T^S033TXCAI PHYSICS DIVISION

Work xn tas Tho ore ti cal Fhyaics Orou-? is directed 

toward© research in a rather wide variety cf t o : i c s .  Thi 

due , in ps.i’ t, to the tendency to give theoro-tical eup- 

3rt to the experimental groups at the Centro Atómico 3a r i- 

„oehe and to the* f a c !:, hat rnerr.bers o? the grou? are pro- 

v-.üxng the Balse3.ro a nc» ti tu te of Physi.cs with locturers 

anú giving training to advanced students in many difCerent 

írields of theoretical physice.

Tha thsoretical group was started uadsr the 

direction  oí Dr. J . A .  Calseiro and, sinos then, has had 

the coilaboration  of many scientists  frosn oílier institution  

frora Argentina and abroad. Por example, Dr. Guido 3eck 

íg at tho jresent time in the group, with a conírract o? 

the Comiciión racional de 3:isrgia Atómica ( C . N . 3 . A . )  aod 

the International Atomic Snergy ¿geney ( X . A . 3 . A . )

Se ve ral nembeis of. the group ha ve besa abroa d:

Br . 3 .  Ala scio

Pr* . A.wi.V.G. tí"3 Aiaecio — California  Univercity,  Berkeley—

3olid  State Group.

Z t . J5.B . Foglio - Bristol  TJnivorsi ty - with F r o f . M .H .L .r r y

Magaetic Propertios o? Cryatalg (relaarati

¿inre 3 ) .

L ic .  A. García - California  üniversity ,  Berkeley - with Pro

G. Chew - Biepersion S e l a t io a a .

L ic .  A, López - Y le nna Univeraity - Austria  - with Prof .  VI.

Th ir ring - Many Body Theory.

L..c. T'T. Kulhall  - I:¿s ti 'cute for Theore tical  Phy3 ics

Copenhagen - Denmark - Nuclear Theory.
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Sorne of the subjects bsing studied a i  presunt by 

me?i.bere of the group are U s t e d  ae íollows:

Souadary problsms of classical electroéy nanic s aa¿ 

quantum mechanics ( e . g .  reflection  oí? l ight  in 

ú ¿s pe r « i ve me d ¿a ) .

xi) Generalización o£! re lat iv ist ic  electrodyna;nic3 to

S i 3 f o rsivs i"'.e tí la .

- ^ )  3 tu ¿y cí? Sehrbdinger equation:  generation of solvabla 

potentiaio and v.se of approxinia te methoós.

iv) Cohoreace ohenomerui betwosn photons eraitted by two 

atoms; induced cmission, as a bes lo Co a íuture 

study on láser smiosion.

v) Nuclear Theory, using many body techniquoo. 

ví.) Fie 14 Theory , using dispersión reía tions .

v.i.3.) Thermal conductivity in dielactrics  ai low tenperaturea .

Jse of ir.any body tecíiniquss in ooiití siatg proíjisms 

and in l iqu id  he 1 i uní theory.

v.-.. i:

ix) ?aran;agS3tic rssonsnce in solido and l iqu iós ;  inter- 

jre ; i t io n  o? cpectra and thsories o? spin-lattice 

rs.laxation timas.

Dj.rec'.ly related to the worlc of experimenta i gro ups

oLx :h® Centro Atómico Bari.loche, ara tho fo llo w in¡¿ oupjscts!

ParAmagnotic resonance in solids  snd l iqu id s ;

Coilisionc  bsíwasu ion© and a tone with sxchacgs o? charges;

?fOT!í;rties o? Liquid He 1 i uní;

Sixe dependencc o? tranoporí properties at low tempere turos .

3ej..ow is a l is t  of works done by membero of the 

group at the Genero Atómico Bariloche:

Puolished Papera:

On the theory of photon paeleets and the Lennuior «ííect  

L. Falicov - Huovo Cimento, 1 S , 247 (1360)

■jerzes davelopmeut of the oolution of an ’̂ igsnvaluo Frobiem 

á . López - Acta í'hysica Austríaca,  X X I , 3 (19 55)



F ubils hed papers (C o n t 'd . )

D e f in it io n  of nuclear potentials frorn double dispersión 

reía tí. o as in f ield  theory ana potential acaírtering.

?. Morey Terry - Nuovo Cimento, 2 4, 58E (1 9 5 2 ) .

Bffoct of temperatura gradients on the D iffusión  of Thermal 

Neu tro as .

ti. 3 .  Foglio - Revista U .M .A . ,  19_, 303 ( 1 9 6 2 ) .

Cn the construction of low energy nuclear potentials .

P. Moray Terry - Nuovo Cimento, 2¿, 525 ( 1 3 6 2 ) .

Sobre la naturaleza de los potenciales nucleínicos.

F. Morey Terry - Revista U .H .A .  - 22, ££ (1 9 6 4 ) .

A renormalisetí, ghost-free Lee mocel.

F. Morey Terry - A. García - Nuovo Cimento, 3J7, 9 (1955)

Coherence proporties of two photon syaterr.s.

L .K .  Meaegozzi - Supplement of Nuovo Cimoato (1 3 6 3 ) .

¿Do the cofnmatation rules for coupled fieles  depend on the ir 

interaction?

L. iSásperi - Kuovo Cimento ( 1 9 5 6 ) .

3 . T . R .  o? Fentovalent Molybdenum in Liquid Solutions .

IS.M.Abr abara, J . P .  A b r ia t a , M .3 . Foglio ,  3 . Paoquini,

J .  Chain. Phys. ( 1 9 6 6 ) .

Intsraal  Secorts

Baterfliinación de oignos de los parámetros de spin .

M . 3 . Foglio.

iheoretic&l 3 tudy of the Spin Hamiltoaian of a complex with 

Fentovalent Molybdenum.

M .3 .  Foglio (Submittetí for publication to the Pro« .

Fhy s . 3oc. - Londoa) .

Sobre la influencia  de ios procesos normales ?n la conduc­

tividad térmica de aislantes  y de aislantes ferroruagn'iticos.

B . A l a s c i o .

Bfsctos de Borde en la conductividad térmica de a islantes .

G. C arabell i ,  H .Nazareno, 3 .  A lascio .

Two Par cicle green functxons and Nuclear otructure.

>J.J. Mulhall,  S . J .  Liotta ,  J .A .3 v a n s  and R . P . I .  parazzo 

(Submitteci for publication to Nuclear P h y s ic s ) .
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Internal  Reports (Cont ’ d .)

Do the commutation for coupled f ialds  depend on their 

interaction?

L . Másperi .

Externan Raiman effect  in molecular crystals.

A .M .V .G .  de Alasció .

A pplication  of the Green function method to the nucís i

90 and 35 .
Zr Kr

J .  ¡Vlulhall and R . J .  Liotta .

(Submit ted rar publica tion to Nuclear Ih y s ic s .



IrCW T3MjF3RATPR3 PHYSIC3 DIVISÁOI?

Rasearch a ct iv it ies  in Low T&nperasure ?hysics 

wero inxtiated  in 1360 by Frof .  ?.  M, Daniels ,  fron» the 

Ü3»versity of British  Columbia, whoae atay wa.o possible 

ífcrouy'i a grant of the Argentino National Research Council .

In 1951, the laborstory has ths advice and colla- 

boraiion of Dr. F .W .7 .  Dab£.s, from Oak Ridge National Lab*» 

oratory, for s i *  montfcs (Fullbright  grant) ,

r i n a i l v , the presence of Frof .  John G. Wheatley, 

(I9Ó1-1352) was decioive for the i-is tailation  of the labora- 

vory atid tile ini  tia t.í. on of the presant r ¿ 3oarch prograr.ts of 

the Lo'.i tempera ture Gíour,.

Grants from the í-Tatiotial Science Foundation,

( NSí*“ G**303U4; F‘3F~GP~329 ; N3F-GP-3536) , as wsll aa support 

from f J .S .A . I .D .  ¡nade the installation  and cons truc ti on of 

¿he presen :  laboratory f a c i l i t ie s  possible .  The ce are :

Philií-o Air i iquofiert 

P h il ips  Kitrogan Liqusfier,

CoiliasHeliuin Liqusfiar  and gae- r©-p*ari?ying eystep,
3 ,

'.¿e ao’ü!.gne íisaticfl apparatus, provided with a 1 C " , 30 kCS 

?na g n -1*

4
Cornvl.v i;« Liquid  lis cryostat.

T
dé xa g na t i za ti ó n apparatus, crovided with a supercondttcíiug

3
m j n e t ,  f a c i l i  te ting an expe ri rae nial  apa ce and about 50 cr.*. 

At preseat, the construction of this last fa c i i ity  has 

bseu completeá and test ruag w il l  ba perforra d .

Provisions are made for excall-ant equipments for 

^.©asúreme nto st very low tempera tures , aueh as:



AO resistance bridges which permit meaauring heatlng 

powers down to 10“ 14 watts.

2 Low frequency mutual inductance bridgus niade aftei* the 

dosign of P i l l in g e r ,  Jsstram and Daunt.

1 rligh sensi t ivity  b a l l is t ic  galvanomoter ?or magnetic 

me a s ur e me n t o .

1 L & N Type X-3 potentiometer,

and othor complementary equipmentg.

S t a e e :

Gince 1953 , the head of the Low Temperature L&bo — 

ratory is Prof .  Ricardo Platzeck ,  a physiciat  of wice 

experiance in manjt fic-ld3 of experimental physics.

Three gradúa tea of the I . P . B . ,  Dr. 0 . 3 .  V ilehes ,  

X.2.C. J .  fí. Cotignola and L ic .  ífi.E, de la Cruz, acquired 

experience in Low Tempera turo worlc unéer the direction of 

Frof .  Daniels ,  at 3 r it ia a  Columbia Univercity ,  Vancouver, 

Cañada (October lS;S9/September 1S60) .

Their stay was nade possible by fellowships from 

the Argantine National Research Couniil and the Interna­

tional Atomic Energy Agency, respectively .

After their return, th^p continué d worhing undor 

the guidance of Dr. Banieldo,  Dr. Dabbs and Dr. Wheatley, 

togethcr with two more I . F . 3 .  graduatea, L ie .  F. de la 

Cruz and L ic .  A .C .M .  V ictoria .

In 1SS4, L ic .  R. Kapp joined the group. Two 

advaácsd students of the I . F . 3 .  receivec laboratcry train- 

ing perforning their Licenciado The3 is work.

Original  work during the construction of apparatus 

and installatio n  of the laboratory led to the following 

publica t io n s :

"S le c t r ic a l  leat Seáis for Cry ogenic Applicat ionsn 

W. 5 .  Soach, J .G .  vlheatiey, A .G .M .  de Victoria  

R e v .S c i . I n o t r . 3 5 , 534 ( 1 3 5 4 ) .
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The following wortc was iiiitiated at the Barilo ­

che laboratory and finicshed at Dr, Wheatlevt© laboratorv* v
at the Univeryi cy of I l l i n o i s :

"Measuremonts o? the Specific  Heat of three Magnetic Salts  

at Low TeíTiporaturea"

0 ,B .V i l e  he s , J . 0 .  Mheatley 

?hys. Eev. 1 4 3 , '¿09 (19S6)

MTochniques for using Liquid  Kelium ic very Low Temperature 

Apparatus”

O .B .V i l c h e s ,  J . G.Wheatley 

E e v .S c i . I n s t r .  37, 319 (1966)

Research projects being developed at the present

time are:

a) Thermal conductivity of polycryotaline Zn below I oK

J .M .Ootignota ,  M .S .  de la Cruz, F. do la Cruz and 

K. Platzock .  Accepced f /publica  tion io R e v . 3 c i . I n s t r .

b) Specific  Heat of Heliusn^ from 0 .015  to 0 . 1 0 ° S

R.PlatEeclc, A-.C.M. de Victoria ,  8 , Rapp

Measuremeats of the specific  heat of He3 have been

done by the I l l in o is  group ( 1 , 2 )  the Tale group (3)

and the Oxford group ( 4 ) ,  but they do not agree on

the valué of C/RT for He3 as T - 0 .

Only the formar group has very low temperatura

sne a sur emente, but an impro v eme nt in precisión is

d e s ir a b le . Snowledge of the limiting  valué of

C/ST  is essential  for deturmining the parajneters of

the phenornenological Landau Ferrni l iqu id  theory for 
'TQ3 >

£e fere nees :

1) Ándsraon, Galiager ,  Steyert and Wheatley, 

j?hys . R e v .L e t t e r s , 7* 295 (19S1)

5) Ánde?30n, Reose and Wheatley 

Fhys. Rev. 130 ,  495 (1963)

3) Strongin,  Simmerman and Fairbank,

Phys.Rev .  1 3 8 , 1933 (1952)

4) 3rewer and Keyston,
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c) Galvanomagnetomorphic effect  in Indiy.™ filma

The e léctrica !  conduc í:ivity of thin indium filaio 

xn longitudinal  magnetic fieldc  is being studied,

Such measureiiients ©houlá yicló Information or¡ the 

electronic distribution  in the t e l .

Re g&rences:

Magnerorosistauce and Sise 3ífect  in Indium at 

Lew Temperatura 

J . L . 0 1 sen

Helv .Phys .A cta ,  31, 713 (19íi3)

Conductivity of thin metallic filma in a Longitudinal 

íaagnetic Field 

Y.i-Haa Sao

Phyo.Sev .  13 GA, 1412 (1965)



3L3CTR0N FARAMAGNETIC KS30NANC3 GROUP

In 19 51/GC, Dr. Ake Nilson, frorr¡ the University of 

■Jppoala, Sweden, who servetí as a v is it ing  profesnor of the 

3aIcoiro  Instituto of Phy3ic 3 and as a consaltant for resoarcl: 

at the Centro Atómico Bariloche ( C . A . 3 . )  propoced the install- 

afcion of a laboratory for electrón F arama.ynetic Reso nance.

Tiire ugr. a grant from the International Atomic Bnorgy Agency 

( I . A . . J .A . )  , a fiodel V-s4500 Varian Associates B .P .R .  Spectro — 

meter vías purchased and the laboratory installed .

In concoction wit'n researeh prograrrime d for the 

Faramagnetic Resonance Group, Dr. Mario 3 .  Foglio, a menbor 

of the 3ariloche s ta f f ,  was sent to the University of Bristol  

Sngland, to work ttndor the direction  of Prof .  M .H .L .P r y ce ,  

on a theoretical research project ( see Theoretical Physics 

D i v i s i ó n ) .

L ic .  Carlos Fainstein ,  a gradúate oC the Balaeiro 

Instituto of I h y s i c s , joinsd the laboratory of Prof .  J .  G. 

Aston at the Peunsyivania State University,  for three years 

( l'i02/ 1 9 6 S ) . So built two complete spectrometers for 

electrón parasragnetic reso nance (X and X-'oand) for work at 

liqu id  He temperatura.

In the moantime, the laboratory re ce¿ved reía ti ve .'..y 

short Visita oí‘ experta who collaboratcc in the progrese of 

resoarch .

Jir. George Bemski (Bell Tolephono Lab .)  in it iated  

two advaneed ctuéents in probloms reíateó to Cyclotronic 

Resonance ana impuritiea in serr.iconduc tor s .

Dr. Marvin Abraham (Lawrence Radiation Laboratory) 

Guggestec and helped in research concerning apectroscopic 

"roblenis of aramagne tic ion-3 of group 4d of ponto valont



L o . - y b c s n u " '  i .n  l i q u i d  o o i a í i o n s •-)

Togethar with Dr. . -•'■íszano, Comisi&n  Nacional

de .1 na re la Ató-iice ( 3 . N . 3 . A . ) ,  

or¿janic s u b e -£11090 w-3rs rforrad 

3 i a o 9 Juas 

i 3 i 11 abarse of Lie

studieo  oí t&9 3 je otra of

?.)

» >be r?o9S.rci. program oí ths 

3e.ri.os Fa:..nstein, A program o? 

h in 3 7  in La t ti  ce Kslaxfctioa a :  Iiq\iid H< :ssioarí

- - C- o t,' v.r.ásrtsisa, svrzjor tsc by a ¿rant ¡crom the Berilo-

'•'O “7 --v t- r*  ̂ ■’*- ~ -  >-/ C* ¿A V . . v? i... »

L i c .  K, >ausa, a graduéis  of thí áii-GS uro

( 1 . ^ . 3 . )  1.g :.n cJiargs o£ work wi tá

:-.ons of

in  i:ñc stud 

3 onanee at 

band and in 

band and

. >7

■.:C co o? psr Torsi'sd a t 3 c-- wevQ langth .

: -sucent3 , to be grs. du t3d in  19C-5, are invo ;  

y O:, crystal  f a.9 .1 c 2 by .31® otro a ?arsr.iagne tic 

j-.-qurwd _-i0 t :-mjsra t-ars in tii3 3 wavalength 

tlis construction  oí

Lvs ¿.

*• o> 3 2 cro'ic ror in tlie

i ~u id te*¡v~era tur 3

3upportad by a grsn? fron  O . A . 3 .

-)

P e n íav slsn t  íáolybáenuni in  L iq u id  Solutions
¿¿ ir £ aa -- . Ábr la tí 

-.i •.. n y  o • ( j •_. j  )

3 orno obesrva t i o n s  o n  tb13 íuoolJ. a v m  ^ . R . 3?scírum 

‘:a - ^3:-o.:ogio£ La tiao-Arr.er i c a n a , X V , 5 (19S5 )
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I.13TAL PHYSÜCS DIVISION

Tiia iVletai Phyoics D ivisión  atarte<3 its  activitic 

i.i Í9E •; with the a ira of doing banic rosoarch in the f ie ld  

of ' 'etai Physics .  In the beginaing it ha<2 the valúa ble- 

sr,sist«icco and aávice; of Dr. Robert Cahn, at tfcc t tir.io Head 

oír the- Ketallargy Department of the üuivorsitj’’ of Sirmingham.

From 1 9 6 0 / 6 2 , the presence of Dr .  Guather Sho^ck 

was dscio ive  for the «Soveiopmsat and progresa of research  .Ir 

iviatal ? h y s i c 3 .  S ince  1956,  he ag & in  jo in ed  the Metal 

P hysics  D i v i s i ó n  of tho Centro Atónico  Bariloche  ( C . A . 2 . ) 

unc!er a fiva. yoar coatract  with the Comisión Nacional  da Bnor- 

gia Atómica ( C . N . 3 . A . ) .

Since then, and through severr.I grants from fc-reign 

and na tional m s t it u t io n s  ( sño A p . I )  which c omp1 o men t e d tha 

runas nrovidod by the Argentina Atomic Bnergy Commission 

.uíd with tho ao3Í3tancs of foreign professors (see A p . I I )  

bo3idoo lee turin¿. for the studonts of the 3alseiro Ingtiti 

oí? .i Irosles ( í . ? , 3 . )  contributed also to the post-gradúate .oro- 

r rama, tha ?£et-:l Phyoics D ivisión  has increaced its labora So ¿-y 

t'acilitiao (seo Ap .IV )  and ito s ’caf £ ( soe A p . ,

A lxst  of puoiished papero, oince 1950 ,  is ahowr in 

Appendix I I I .

Research in the Metal Physics D ivisión  cover3 tho 

fo1 1 owing 1 i ne s :

1.- Influeace of ordering on the nt&chanical aná e lectrical  

propertiss  of a l i o y s .

a ) Mochanical Properties

The mechanical properties of ordered and disorderod

í/.i Fe and Cu Au single crystals ,  ha ve been iaveotigated under 
o

wh<

;uty



tonoion .

For thifj purposo moasurosnentg ha ve boen mado on tho 

depende ace of the charactoris tico o? teasil  curve with such 

párametera as the in it ia l  orientation of the tonsil  axis ,  

the ordered domain s ize ,  the aegreo ofr arder and the test 

tempera ture . The chango o? íoung modulus which accorcpa nies 

the ordor-disorder tranafonaation is also being msf.surod.

b) E léctr ica !  Fropertieo

The ordering Irinetics is studied through r e s is t iv it y  

ard changos of the thermo-electrie power measuremerts in 

sa/rtplos of Ni F e . The objeet of this inventigation is to 

siudy tae xnfiuoace of tho short-range and Xong-range order 

on tho mechanical and electrical  propertiee in order to

o.'.aborate a coíiersct moóel to expía in the p h ea o x a o n  of 

pl-TiO’Cic de forma t ion in or de red solutions.  The work is 

üupportso by grant D/.-AIÍO-C-32-34-GÍ5 .

Th->.- participante in this r ;eoarch a r o :

Dr. Ai.do 3 .  V ióos  

L c . Ií.u ü ue 1 M o n di a o 

L i e . JooéGavra 

L . c .  Conrado V&ro'-.to 

L ic .  teéxirco V ic t o r i a  

L ic . t\igue 1 Auácro

2.- Interac '-ion, between dislocations iná soluto atoms in 

bc-dy ce atore <1 cubic «¡ateríais,

ir. b . c . c .  metáis which coa ta i n í'oreign ínter©titial  

atonía ( likc  C .C .K )  in. solití solutioa ,  thore exiets  and interna!  

Pri :tion peak, the haight of which increaseo with coid work 

and soluto concentration. A roodol has been proposed to 

e x p i a m  thio peak by tho interaction  of soiute inteyotitialo  

with d is lo cat io n s . The purpose of this work i» to study tlio

id «



behaviour of this peak in various me ralo. It  is hoped 

to obtain xa thxs w&y :¿.nf o?ination on the a.to«iÍ3 tic siodel o? 

dislocation-impurity iuter&ction  aaó get a botter underst&nd- 

iag of the phe no rae na of y ie ld ia g ,  hot brifetlec^sas and britíle  

fracturo.  The work is- supported by grant DA~AR0-í3Q-l and 

carried out by Dr. G. SchSeck, L ic .  M. Kondino and L ic .  M. 

de Achterberg.

3.- Study on mechanism of work hardening in f . c . c .  

single crystal 3 .

Xt is intendec to investígate the. behaviour of 

the flow stress and work hardening of fíat single cry3 talo 

of Cu and Al oriented for easy glide . 3inc«í in the easy 

g l i í e  región  the .mean free path of dielocations is of the 

orc¿r of C ,5 mm and tho erystal thickness io about 0 ,5  mm 

:;iso, sari of the dislocation  loops w il l  escaps through 

the fíat surfaje  and in the crystais w ill  remata disloca tions 

perpendicular to ihai  surfacs. Accordi ng to the ©oocific 

cric ntaiion,  thase w iil  be screw or edge disloca t io no .

The study of lempera ture dependeaca of th<? flow 

seroso áown to liquid  air tempera ture will  be tried.

Iz  is  hoped to get aoiae new Inform ation  on the 

m0 bi.l 2.ty of d is lo c at ion s  and on the mechaniom of work hard-- 

eiiing in  f . c . c .  c ry sta ls  and, it  night  be p o o s i b l e , to d i s - 

crimina  te between the e x i s t i n g  theories .  The work is 

supported  by grant DA-AR0-49-G92-54-G27, and car r is d  ont by 

P r . G .  Sh ’ósck, L i c .  S .  Medrano and L i c .  R. P a s c u a l .

3 .
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V is it in g  Profaesors:

Name______________________________  Year__________ Period Sponsored by

Prof .  Robert H. Cahn 1959 3 rnoníhs C . N . B . A .

E r . .R . G . Da vio s 1958/1961 r*,Si years I . A . S . A .

T) v . Álí’rsci Goldberg 1951 /195  2 9 moncho I . A . S . A .

Di'. John C. Shyne 1963 6 rnoníhs I . A . 3 . A .

Dr. VIalter Gresr* 1964/1965 9 months I . A . S . A .

Dr . Mario ?í.o Gómez 1965 3 nonths I . A . S . A .

Dr. T. Kassalski 1955 2 íioníhs C . N . 3 . A .

€ . N . 3 . A . :  Comisión Nacional de Bnergia A cómic i

I . A . 3 . A . :  International Atoroic 3nergv Atjancy.
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Act .Un":, 5 Ng 10 ,578  (1351)

2.- "f iect  oí: co3 d Work upo» order in Au Q« alloys 

jR . G . Tía vie o , A. J .  Funes

A c t .  ?5y t . 9, N° 10 ,  979 (195S)

3.- S teady otate Creap in CuAu,v alloys

3 . G .D a v i s a  J

Trans ¿XM3 221, 1 280  (1951)

4.~ On the activa ti oa energy for high '¿eiaperaturí «te&tíy

State crees 

Tí. G . 7-ía vie 3

A c t .K a t .  9 , 1Ü55 (1953)

T> . - On t.b« y isld  stress in b . c . c .  metéis 

G . o c ¿i G a o 1c

A c t .M e t . 9, ( 1 0 5 3 ) .

¿ . - Córrela tioas between dislocation  i3ngtl¿ and danaity 

G.Sch&eck

J .A pp .F hys .  35, 174S (1962)

v'. - Steady 3 ta ce creep in Fe - 15 to 2Z% Al alloys 

E . G . Bavies

Trrns .AIMB,  227, 22 (1953)

3.- Steady State creep i a Ni,.7e alloys 
•-* ^ r- ó 
J-\ « ví • Jti Vi5 S

Trans.  AIM3, 227,  (IB63 )

3.- Steady otate creep in Fe - 2 to 11 Pct 3:1 alloys 

R . G . Davie s

Ti’.;, a s . AlfvIB, 2 2 7 ,  Sí5 ( 1353)

15.  ~ Fricción interna debido a la interacción eatrs d is ­

loca cióass y átomos solutos 

G. 3 c hoQ ck

Act.Me t . 11, 517 (1963)

1-1.- Taternal Friction  due to Interntitials- dialocation  

interaction in Ta 

G. Scíiüeck, M. Moadino 

J .F h y e .S o c . Japaa, 13, 3 u p . I (1333)



lafluence of Creer on the tensilo characte-riu tries 

of Ni^Fe

A. 3 .  Vicios, D. Lasarevic,  R.i-I.Cahn 

J .Píis.Soc . Japan, 18, S u p . I  (1953)

Sejr.arks on a new theory oír work hardening 

G. Se hete ck

Phii .M ag .  9, 335 (1964)

On the X-state of Fe-Ai alloys 

R . G . Davi¿‘s

J .Phyo .  and Chemistry of Solide 

(19 53)

’fha activatioa  enorgy in high temperatura interna! 

fricción

G. Schtteck, 3 . A .B i s o g n i , J ,  Shyne 

Act.f/'et. 12, 1465 (1964)

On soma modela of work hardening of suoe rstrtic tures 

A . F .Vidos

A ct .Met .  13, N8 10, 1099 (1955)

Propiedades Mecánica» de las soluciones sólidas ord

das

A . S .Vidoz

( to be published in J .Asoiv, BraoJ-leiri Metais-Brasil

About work hardening in polycrystaline ordered alio

0 .A .Pampillo

Phil .M ag .  13,  33 3 (1965)

Oreep at high tempera tures in Ni-I?a alloys 

C .A .P a m n il lo , A .B .V id o z  

Act .Met .  14, N° 3, 313 (1965)

Conmen'cs on the tempera tvire depende no e of the activ  

tion energy for d iffusión

0 . Sch'deck

Act.  Ríe t . 1 3 ,10 9 4  (19S5)

Remarles on a linear theory of atrain  hardening 

G. SchvJeck

P h i l .  Mag. 13, G35 (1955)

De r orina tion twinning in f . c . c .  rae tais 

G. Sch'óeck



Internal Reportg

1.- Theory of thersnaily activated olic in Crystals 

C. Hoffmann - preseated to tho Argentina Physics 

Asoooiation in May 13SC.

2.- factores de correlación para difuoión de impurezas 

en cric talas

Preaented to tíie A .P h .Á .  i a 3sptember 1961.

3.- Prelimiaary report 021 me asúreme nto of activation  

onergies for plástic de forma tion oí? metáis.

C. Hoffrru-mn

4.- Vlicith of antiphase boundary in ordereó alloys .

G. HoffiTiann

5 . -
On yzolding in b . c . c .  metáis and frozen jogs 

dislocations 

C . íloffmann

5.~ The role of interna!  stresses in anelayticity  due to 

stress induced order

G. Hoffnaan

— Order?. ng Ic:í.netics o? NxFe alloys noar tho comt'os.iti o

of Ni Fe 
Ó

C .F .Varotto  - Progresa Raport CAS. O3~?K-O03

3.- Ana analysis of internal fr iction  results  of Fe-Al a

E.G..Gavies and R.W. Gahn

3.- About work liardening in f . c . c .  or aerea solid  soititio

G .A .?amp illo

On the dependonce o? the olectrical  reois tivity with 

the &c-gres of order in the cuperla ttice otate 

Roberto luzzi

11.~ Plástic  Proper ties of f . c . c .  orderec* solid  soiutions 

M .Victoria  - Progrese Report GA3 . S3-FK-002

12.- On the work hardeaing of supera truc tures



rrjcL3AR p:-r/3ica d i v i s i ó n

a c t i v i t i e s  in  í?uciear 7Z.yei.zs, at tho 

Ceatro A irónico Berilo-che, be* 5  a a at the ení  of 13GG on 

the c : : e s i o n  of a v is it  of Dr. Ingmar 3erg3tr ‘d~, fror. 

the Nobel in s t i t u t o  of F y s i c o ,  Stocícholrr., Sweósn, (pre­

sa at.v y Hee.6 o.;' the I n s t i t u t o ) .  Vader bis guidance a 

two~:rvo::ib sv.r.'isr cchool took plsce with the participación  

of g r a d u a d  stuíeats  from Buenos Aires ,  La ? I a t &  and 

.'3arii oche, aí£, se a first  reeearcb project,  che develop- 

rnent of a. s imple , uaexpe aeive delayeé coinsidonce íech~

niqu'i uoiag fsst occili  oscopss for the

nuclear half-lives wes dsveiopeá ^ . Following bis stay

and Dr. Toro ton L incqviet ’ s ('Jaiversity of Upcoals , Sweden)

short v is it  i a lia y Í95C, severa! me misero tho ataff  jo i as i

K-.-. olear Fbysico ¿rnaps ir. Swedea, ia ortíer to ccnpléte

tbeir treinias  £t ~ higber le v e ! .

Dr. t .  Thieberger, s gradúate of the Balseiro

lastitete  of Physics ( X • ? .  3 .  ) , worked at tfcg líobel las-

•...tuto betweea 3optambor 155 5 ana J uae 1562,  uaoer the

dxrect:. r.a of D r , Serge tr^r, naialy', ia the de vesX opn-ieRt of

pulse opeotro©copio techniques and túo spplicst ioa  of theac

teshnxr usa to tho study of n tic leer trsneitioa  probabilitis- 3 .

2  is w o ríe i a c lu d e d :

" )  tüs -se of 03C Ü Í0S  copes for pulse heigfct aaslycic 

and Tnulticheansi timo aaalysis  2 )

t) a study of -:he non-.*>rooortioacliíy ia tbe resocas-^ of 

Nal (T I )  eciatill-tors -)

3 ■; ve r a 1 r -* —« CsV-f v opee" rose op ic 3 í i 3 3  1;e-io) in cludi
0 :ave a-i -1 _

ngula j» _ r Z* S « r* r¿G (^]1 &nd the a?pl
t ica J> ~ ";hs ti ' • i w ’ v»f fer 3 i! jC ¿ 3, 1 • 1'3 v ¿io i to tbe s tudy
0 e r ' . tirbe »S" lar c :r?e le. trioao (1C )

fj



•o

In May 1962 he submit ted his vhosia to the Univop- 

si ¿y of Stockhoir.-. and obtained his Ph .D .  '■! ith the halp 

of a gran-; fpor. tho Argentino Research Couneii an£ funes 

oupplied by the Atórale Snergy Comjnission (C .íT. 3 . A . )  he 

was able to brx ng to Bariloche rerssarch 5quip~isnt, which 

runcluded fast amplifiera ,  di f ferential  ¿i scrinúnators and a 

iüC— channel analyzer óf the Hutchinson Scarrot type . Bhen 

returning from Sweden, Dr. Tiiieberger worksd in gome Mb3 s- 

bauer experiments and was mainly in volved in the? or ganisntion 

of the laboratory. Some work was performod on the origin  

of spurious pulses in propor ti onal .co antera ( 1 1 ) .  A 

variable discriminator using tunnel diodos wüg developsc ( 1 2 ) ,  

¿io also virote a the oro t ical  paper on the gra vi tational na as 

of aat iparticles  ( 1 3 ) .

Another gradúate of ta c  I . F . 3 . ,  Dr. 3 .  Boaacaisa, 

worke<3 a ;, the Nobel Instituto botwecn Deosn'ocr 1963 and 

ííarca 19ó 4t «ndor Dr*. BergstrBsr.. His work inclutíed ma in- 

-s7 t’io ap¿-lication of coincidence techñiques to the ctucy

o f: nucisar de cay s ( ± , 4 f .?, 7 ,14  , 1‘7 ) and includod also some 

work on the present main iine o? the gro up , i . c .  per turbed 

angular córrelations ( 1 4 ) .  lío ob tai asé his Ph .D .  from 

the Univsraity o.C Stockholra.

The third gradúate to be sent to SweCea was Dr.

I,i, Salomón. He worked at the Instituís  of Physics of 

t-io Uüiversity of Uppsala, between September 1961 and 

Decomber 1964,  in the angular córrela tioa gro.up directed 

by Dr. L in d q v is t . His work was entirely  dedica tea to 

the study of perturbed angular cor re Xa ti ons -joing the time 

a i f fe re n t ia l  method. It  was the subjact of his deetoral



ó .

thesis submitted in May 1964 to the University of Up peala 

Tho followiug sub jecto «rere includc-d i a hie thoaic : 

Magnetio interactions (18 ,  19)

tho af üsr si’ f^cta of electrón <jaj*turc (50) aní 

úifí'e-rent aspocts of the elec fc.?ic quadrupolo in.';eraction 

in l iquida  and solido as well as ite torrara ture 

dependenee (21-24) .

ü-3fore hia r-ccurn, he obtaineú i pr&r.t from the 

Sweoish International Developnont Authori tirso ( S . x . D . A . )  

which <;.iiowed him to bring i>ack equipmen? ana cov.pononts 

nectEoary to bu.Lid tho fii^st angular corrolstioc statiovi 

in  B a r i lo c h e .  This ;v ;atica  vías c o-tuplo 'zaó t.hanke to ■■>. 

f¿ra at obta >.neé in 1364, f roió tho 3&rílocho Poundation t 

>íh:.ch allowod the purcaaae or a 4GC -chc auel analyzer with 

ac-.v-.aori96 aüO a r. u 11 i c o i a c i  d© a c c>qui»;...c?n ; -.M eL ñ'ivs DDL 

amplifiers  and fi ve single ohíianoi avs£.lyc-;«r3 .

3¿;ícc his retí¿rn. he oroó-ictd a pa;:sr or: 'ayperri ir.) 

ir.’x-ractiou ( 35 ) , th-5 corroí". •;ioc 9 tan ion vra 5 ’o-jilv; isrí 

.. u‘¡, lito o v-o r?. t.i. on ancí ss vmv. i  t'*js tg o? ísouiyr'¡orAt w?rc

conducto4. It  M.-iu tris¿  to oboorv: the hypc^f .1 n? isrtor-

,¿Oi ~/i ~h ch& ci  f Pe ;’c.i ti

c\t a HÍ-.V eou;-cc, bv& re ¿ositiVv o

1  .Ttc. t h o c by I o o k i :x 3 

;5í¡cto W';r-:: observed 

i’rcc ueste*' ;í í $ too hi-.-.dae to the f'ac- •■■¿at the i a t í r r a ^ i o

"r • Cióctoros worked ’-iith r.'nc- "íis-eol* ¿roup  

botwetv'- S«p tjPber «,ií Augv.ü ~ 3.2Í * n.-¿ vVca ti

ajini'-.' til?.*, ' It.o, to work in ¿ a r •••«?.*? be I,--,üoyrcl.-itio^s .

Zi.r: malo i ’ a® o? worK. w...e the cítudy ot hypc i-itor-

a.itio;?ó hy pat'J  :;y 3 ua.VSíblo :it.»r.Í0tt0 win¿ a ¿cnowa rca.t¿t>á> :.ta. 

r:.o ':-sat in tho •. iatrico  • f!.ic>r' cha tio^á wüs to b.¿

otó tcrs-.ia-&á (í.¿,-:? / ) .  I'ontp*r % t ui?.,• do;:?:nd-aacs r .\:¿o

stuüie? ir. so mu

>--> obt«ifto¿5 k graa-í Cron 3 . ~ . S . A .  ieft :¡J.í o w o ü



liir. to bring enough equipment and compoüants to ¿uplicate the 

angular córrela tion set-up. He is now devoted to t ha cons- 

truction of a second sta t io n .

The group is also trying to d e s ig n  and mount a

fa e i l ity  giving a thermal neutrón flux high anougli to actívate»

isoto ; ;s3  of r e l a t i v e l y  short h a l# —liv e s  in which porturbsd

angular córrelations or raaaureaents  of half-livcc of isomeric

States can ba performed. A Sb~^  —3s neutrón aource is now

being  tested ,  ins iáe  water and p a r a f f i n  modsratora but,  tiia

3
flux o'otained is not yet satis factory (c a .1 0  thermal 

neutrons/cm‘ s e c ) .  It  is hoped that modi fica tiono in the 

geometry of tlio 3e container and the Sb nacleue w il l  in- 

c rea se tho available  flux .  This work is done wi th ';.me 

par ticipa tion of two síudents of the X . F . 3 .  to b¡3 gradúa ted 

ia  Jaauary 1967.
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Phyo. T,e t t e r s , 4 ,  343 (1533)
, . '
i. t- . - $ e a r oh for v ibr  s *¿ o na 1 le va is ia  3r

3 .  Eonacalza

Arkiv Fycik, 2J¿, 141 (1064)

- '79
.i.: . ~ The ¿-Av.se? o cfoc- in Er

? .  3rman , 3 .  Bo&acalza , J .  ? o s 3 Í

Arkiv Fyoik, 25, 33 (1954)

i ” .- The X-Auger ¡p/oa^: intensitieo  in 01°

F .  Jrzian, J .  S o o s i ,  D o n e c a i s a , J .  !íi©ks'L 

A rk iv  F ysik ,  2_S, 35 ( 1S">4)

i . - ."!a¿"ne tic <*ipoi.o iatarsetion o^ndietí by rho ¿±ffsrcJ t ial  

a n;;ula r corre lati oa me t’iod ,

5 .  :'Ca -;h 3 :¿ c , L . BostrSin, A .Macis 1 , ’ : . 3 - J .o ^ o ^ ,T ,L ia t q v i 2 t 

Fue loar Physicc  4 0 ,  65.5 ( 1 9 6 3 )

19.- :ii<3asuroner-.t of <¿~ f;;c t :)rs ot' oxcit.eá statot  in 

aní Fb2-'4

?í. Salomón, L . Eos tr8r¡, T. Lindqvi© t, 3.  ¿Inth ;.ss,
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(To be publ ishcd in Nucí. Ir¿?tr .*  Ketbode) (x)
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27.- Maga©tic hf fielca  ai: Cd tute lo ¿ in Fe and ííi latt.Ls^c 

nesgarad with the angular cor rola tion *c:.hoá, 
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A .  Lópefc García

( *.o be publiohed in Arkiv Fyoik) .

(x) Work done at the Bariloch;:- labora tory .



Á}::vx3ior? f o r  f :z? j i g 3 o ? i o í t i :  3 3 a ¡>'3

'Aork in fcfce ph/s.Lcs oí ¿oaic osare startaó ;'.n 

Febr-^ar.y 1551,  whc che- late I 'roí. Dr. 3 .S .  A l l ison ,  fro.-i 

the Bórico ?sr:ni Xao titut-5 for Fue le :T  Sta^iss ,  Uaivsrsi 'p  

of Chics. ®o> vie i te U "che Etir loch* I w s i t u t g  for Cwo nca* .!  
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In the roe r.n£ inte, anothor nertb'sr of th® Buriiochc 

gro«>, L i s . Fe4ro Torres, ha ó £ Avance 4 the cenotruction 

oí: tfcs Coc.scruft-Malto’i ¿ccsiarator  ( .F.*¿vatron) eaó, e.'t^r 

~;r. Koc&biich’ s retara, the achino  tould bo testeí Kay 

, j-ií " pr^l¿.7!inar¿; .ind sa tiafsetory way :»;> to ¡a voj.zs-.go 

of 5 .•: kV.

Sinc© the n, the i-’oSio*#in¿ ¡»ork has Iseo ¿a 7 ?ogres; 

s t Bar ¿loe ha taboratory:

Tfc.s .«.nc talla tica of tho Coclccrof t— toa Accclora tor a n¿ itc 

contíolo waf-- c o c i s t e  § tabla * nú weil-foc^castí boa«s

o v vip to !1 rrxÁ. pro rose wora obta:.í¿:-- <í. 7 ho mexirsn acc^liva- 

tor voituge w*c raioaó to 522 kV.

The firat  rssesreh project te bs untíar taita® by th© 

B&rllocha group was tlue ¿«termination o ? eharge eqnilifcriwir, 

?r i etiope of ionic be amo is¿ gatos í c ú  solida .

The ¿?o iiowing sq r, ♦ vras co ¿a fructa<5 *a¿  i  no*'

í5 lie ó for this p-arcóse:

A r^..3no tic é©? lee tí on sys ters £or ac-r sing oí* tfcs bar. r.
iíi-v/oíid by fche 1<- vr. tro jí ,

¿ 3-?ccr*d s?.a..j;u*»tlc de fia ction evat*,-.-. which s©rvs.-5 .o

 ̂ ¿-y && the charg;> equilibratod b-j-tra. A O.V«CÍ?.l

i5©*. t-„re oí* thia s a&lysieg aysí ara i;; ths i VOrie

>r;. th a Sixad setgnet 1c f.‘ií»13 ir.é í jnovablc eoil'í ctor •

' *  ̂■/' *f~ *''' /*S be&m componei>to ■>? t¿lffüraat cas. rga, 'j'-'-C''

th*t th<a "cijsr^ apoctrx-.-." ¿y áiepiayftd on í*a r-y

r.¿ zové-i?.

A t;iei-er®tttj.jilly p¿»cye<j fa s  s a l í  tte» a¿o&-s -r.o • “isa 

ô jtflívjísoat «vió Q^wi ’.ibriu?n Syr^tionr Ji- ?. K«> 

ia 3a gao aa^í,ura4.

Tüsase ?u»&3ur<if t3ttám>i?í.u:*s f rae ci-ta* ,tr-.5 ¿r «•;<>•"-> •
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v ...o te a f: re ''.-vi s n c with  taoso of Bsrne tt and 3tier  up to

i a ,i ariioc  h e w o

3 + +
2 '.üc, using  fi beam o? doubly charge4 (He ) ion

.2 w'.. líe? V b a a c  na ? gy .

sx 3- ti m t h  the sing.ly charge o (lia*)" bea;n uo to Ü'-'L Kd V

5 | ¿O S¿)

-•qu.:.v?.¿tr.t energy of (~1q ) of up to 3 2-!, SeV.

Tac work o Tí the ohar;je oqu ilibriuin of a X® bv*a:.i 

in VI3 r;as, hae be en acc-‘ t tad for publication in :,ho

• • r. ■ 5 )vnys/.C'i... F.: vjlow

The mo a s ur c '¡2 r. *; s o f H o-a a ha va besa p a r ? o v 'as & w i c h 

tho coIJta bora tion o? L ic .  I .  Ne'nirovsky, wiio io a ;;yjn;b2 í 

of tho riloche group oince 1963 .

In Juno 1S53, L ic .  F. J .  Torres joined. tha Chicago 

grotip 83 a üellow of the Argentino Natiofial Bosearch Co^acil 

;vitii i'Tovsrr.ber 1954 .  ?rom De combe r 1954 to January 19c 3 , 

he wo-'ked at the Enrice Ferro i Instituto undor A . 3 . 0 .  c--n- 

tract AT ( l l- l )~ 3 3 ? t on tho physics oí* ¿onic be a ¿713 .

"le worked on tho Pollowing research a c t i v i t i e © :

** V* 9í 7% •{-srt i-'¿i Atomic and ionic 3topj>ing Fcwer of Ga&oous

Hydrcgoc for Ko I íut» así  Bydrogan 3©am©M - Phye 

1 3 5 , 2A, A3S5 (19 54) .

£•) "Ave rege Ionio Charge of Helara  and Hydrogen Bea:n© in 

Cadmiui Vapor" . presentad st ths 1S55 S¡¿>ring iv-.ec-ting 

oí the APS, Washington, D . C . , Aprii  isüS.

2) "Atomic and loa Le Par ti al Stopping rowere oí* Heliuir. 

3*2 for an Keiiutr. Bear:’” , preoentod at the IV th Inter— 

nacional Conferonce on ths Physics or Ble ctror.ic and 

Atomic Ooliisions  , Uaiversite Lavai,  Quoboc, Cacada,

A -.£U3 t 13S5 ,

4) C .F .Baraatt  and ? .M .3 t i o r ,  rhys .Xev .  1 0 5 , 3S¿ (±250)

5) ^  .WvcJcfcach and 1 . 3 .  Ne:niroveky-To 5>o p u b ü s h e d  ir¿ tho

Phys , Ksv,



Lic .  Torrea returned to 3ariloche in February 1955 .

Since August 1SS5,  L ic .  A . J .Xsstelman hsa joiaed 

vhí groap at Bariloche.  Up to that timo he had boen 

vjorkxng M3.th the Van de Graaff group at the Unversity of 

3r¿tish  Columbia, Vancouver, Cañada, on the su'ojec- ¿f Low 

Enorgy Nuclear Reactions .

Prof.  A l l i s o n ’ s last visit- to the 3ariloche Canter 

took place during February and March 1965.

At the present tinte, the neasuremenís of ¿íe charge 

equiiibrium fractions are being extended to othsr gas 

targets. The preliminary rosults on N again show gooá 

agro^ment with tho measnremonts of Barnott and S " i e r  who 

rúe as-arad up to 2CC SeV.

It is of graat intorest to compare charge equi-

libriuíi fractions attained ir. matter in its gase: is and

solio  S t a t e  as suggested by the resulta of Mockeeeh and

3)
A ll ison *s  work

Therefore,  as a continua tion of the work perf or:ned 

on cii’ rge equiiibrium fractions of heliunt in caUmium vapor 

at Chicago (F. Torres) it is iníended to do the so nss as urs­

ina nt 3 on Cd metal. For this purpose, an a l l  gless c-sil 

was buxlt in which the metal cadmium foils  are preparad by 

evaporación and traversod by the beara under ultra high vaouur 

conditions .  Preliminary tests showsd that th© vacuum 

obtainod by getter ion rumping was of the ordor of
o

3 .1 0  3 torr.

Another facility  of the laboratory is a crr.all 

accolorator which gooa up to 60 kV. At present, pra- 

paratioas for tho msasuring of charge oxchange croso 

sectionQ at these lower onergies are in progrese.

4 .
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. :ig in te ata. on is to che ok on results of i-Ioilrieh.t3r v ^

. 7 )
and Fitg,  Sracksnann and Snow about an "isotopía  vfect"

oboe r ve <3 in the capture crosseetioa i'i n of protong anó
i iJ1

dev.taroas inte raetiag  with 3  anó D gas or T aaé !>
2 ?.

A tono.

Thero are two rocentiy gradúatad "licencia¿ios" of 

tho Balseiro laotitute of Phycics,  working on this projest .

A student, due to gradúate at tho end of this year, w ill  

jo.„n i-jio group and 3.3 ru-ght now ong.?.gQé in tho coas truction 

of an siactrostatíc  analyzsr for the 30C kV accsi»r?.tor.

A no tho r recszitly gradúa te <5 " l icen c iad o "  is start- 

ia.c< theoro ti cal work on the problcm of the "isotoo.'.í o ffset "

.: :iücr o guiéance o? F r o f . Guido 3eck.

Siuce Apri.1 1964, ths group is supporteá by c gran i; 

rrorr. the U .S .  National Sei&aeo Foundation, which' is dua to 

-xpivo in ülarch 13-57.

In Sep tonber 1355, L ic .  I . B . Nemirove ky jo.i na <3 tha 

group or Dr. C . .  Fa a and Dr. II. García Muñoz, at tho Labora- 

tory ror Astro-y hysics and Spaee Research , Snrico Fsrr.'.i Ina- 

t-.<. evita, University of Chicago, co perform a resoarch pro~ 

jwc.'. on che pa.ys.ies oí ioiixc be amo* cíís rstay i3 coo^eptoí 

t>y a feilowship from U . G . A . I . D .

6) O. Hollrichter ,  Z . Fhysik 1 0 7 , 41 (iyG5)

V) H . L . F i t e ,  R .T.Zrackmann and W.R.Snow, Fhys .Rev .  112,  H G i

(195 3)



3I2C TSQ N ICS  D IV IS IO N

Thia D ivisión  ©pe cialisc f  in tho followi&í ':

I )  Desig» and cons trucíion o.? electronic equipóte &? ne cessary 

to carry oat moa® arómente and perfform control® rola toó ■ 

resesrch worU in differont  laboratorios of the Centro 

Átónico Bariloche ( C . A . 3 . ) .

<•) G:í.vo advice to ot.ho r Divisions in problema co ccorning 

--ílectronic-3, i.i which this disciplina  rnay be of help 

in the develocnent of research work in progre-3 s 3 s weli as 

in plaaning.

3) fía i nía 11 arce of a ll  tho electronic equipmeat o? the arga- 

izetion.  incluóing teachiag laboratorios of ths B a l a d r o  

lastitute  cu P h y s ic s .

Xa. fulfilment of the aoova, new oquipment has bee;i 

deveioped, about which the following •>ublications havc- boexi 

i s s a o d :

a) " -Squipo regenerador de imanes por manen tes”

?.o vista Telegráfica filectrSnica-December 1953-M0 SI4 

pti^Qc 7 1 2 / 1 3  - R. F r e a i z c l .

b) "Botuéio ©obre madición ce corrientes débiles"

Havieta Telegráfica electrónica - 3 .  Prentsei 

¿r: ri 1 19S4 - 313 - pagos 153 /170  

í*:ay 1954 - N° 619 - pagos 222 /23C  

Jv.r- 1954 - N° -2 SO - pages 233 , 234 ,  2C8 .

c) "A ná lis is  generalizado de la©. propiedades de circuitos

r-oguladoreo de tensión"

Revista Telegráfica  Electrónica - 5 .  Frentzel 

3<: -i -tr.-mbor 1954 - N° 5Í.3 - pages 4 7 9 /4 8 ? .

d) "Equivalencias  entre flujos calórico y eléctrico -

A p l ic a c io n e s " .

revista Telegráfica  Electrónica - 3 .  Frentzei 

3ep t^r.'o^r 1955 - N° 534 - pagoo 4 2 3 /4 3 1 .



s) para coíitrolaj* ¿a 5íjxc--̂ ií ds filr.“ 9 nvoc y

sv. astaoiiisa 'cidn"

Eávista 7-álsgráfica SXectróaáca - 3 . Frsntsel 

Socer/tbor 12S0 - N° ¿37 - pegee $ 4 5 / 4 9 .

£) “¿aáXisis  de un circuito  detector eeasibi© a Xa cola- 
ridsd  ds Is. soSal"

Kñvista Telegráfica .3l-sctrftaica - 2 .  FrantzsX 
February 1255 - £• 533 ~ ?ag® 32.

i. sénior etef?  ma.mber, Zag* F.do Haro, joiasd  

tlv¿ X.awrence Saciation  Laboretoryf :r  on» aad a half  year 

-a £3 3 ?g1 íow of V . 3 . ¿ . I . D . Sis work was ~cr-

fo m s ó  undor tfcs dirsetioa  of ÍS. Na Ua niara ana co:r.?ris3 d 

the following subjo ctg :

-- oc-rvtíy of 3 c5.ii í_o¡i Doivcss fot* Us ? in ? ;g t  \JO-.h~

cideac* 7cc3iaiq?eo" - 3aginosriag  Hot«-339Sl.

n‘'in ~~£-ogue Ge i a S t a b i l i s e r , BScd.I - 13 x 10 SO” 

ana^ogus D igital  Coavor tsr ”

~r‘ 1 5 5 5 » *«g® 3 .  C i agola ni aleo joiaed táo 

i/twrsacs ti o a Laooratory, for ten noaths, wcrkiag’

uader ths dirsetioa  of Dr. ?rad Golding,  in the ásv-io;- 

nent of iaterf&ce  squijmints for direct  computar e? t 1 .1- 

c&vlíion i a nuci^e-r ele t£ p r o c a s c in g ,

*



LIM3AR AOQ3L3SATOE CIVI3IQH

Th-3 Lin©ar Accal-irstor Labora-ory wr.sg cíe^tsc in 

1351 ,  with the ?vr?o®3 of coastructing an 3 bañó s lv ;í rcn  

Lina- which would serve ss -a sool for d ifferent  research 

prajscf-e s.*id for tr^iaing  purgases of gradúate studeats of 

ths 3a;.oer.ro Xaetitute oí Shysic© ( l . ? . S . ) ,

The con©trwct-.on o? the tn&cfeiae is in chergo oc 

Lic .  J . ¿ .O l e e c e ,  a 1915o graduet.2 of the X . F . 3 . , «n eiectrón­

ice snsine^r and two Sechniciana. The group ha d aóvloe 

s ad i.-iioor tant aupport ?r sm XJr. Ricardo Fia tseck.

3e3:Lceo the budget o? the teatro Atómico Sarillo- 

ene (C.¿¿.£-.), tho L iaac  has re coi  ve tí a grant fro^i U . 3 . A . X . £ .  

ror the purc^sos of two k l y e t r o a s , d r iver ,  microw&ve tnsastir- 

'-nS ¿e viwC-3s antí otfcer 3quipmesit n-¿ secsr-ry for completing the

• son©truc ::io a  of the machias .

The Linac wc.o 5®signoé ?.ceorciag to the character- 

io i-*53 o.r f5ark Xa of the otsnford Un iva r si ty, that ie :

a) a tiaiform wave-guide of constant i tapo dance, i£ ft . lo a g ,  

workiag in the /£ mode.

b) íhe rf s.s m je c t e d  án pulses of 2 ;nicr ose conos ¿v- 

ratioa  and 12 peak power.

c) oisetrona tire injected in pupees of 1 (-¿croeecor.c at 

7 i- kV and 10C ceak current,

úy the repetición fraquency aiey be va rio d up to 100 

jalaos per seconá.

ríaving finished  the constructioa ar.d assemfcling of 

--i j £,..úc:c , s c this * 2.rae the msvj -guido is beiag procssóes 

n order -co be abj.0 to iaj ect the naxirr.iijr, peaIc power. The 

tC;V ia waicb the wave-guids wae b a i l t , ¿oes aot psrmit bakin¿ ;



A •

heuc o f 0 0 .*ny y.íj»k? mus t be spont bafors breakdown prob ienis 

can be nolvad .

Durxng the in it ia l  stages of the Linac oone íruction 

tha group ha d technieal suppor t "rom Stanford University .

Dr. Greg & .  Leo w, sugge3 tad improve'*ents and chsnges f.a the- 

uesxgn. Xn the final  etageo the re has been cióse coatact 

vTith the tiaac group at General Atomic, San Diego, C a l i fo r ­

nia .

From June 15 th to July 18 th, 1956,  L ic .  Olees* heos 

oaoru f io i t  to General Atocle in order to g®t aequaintoe 

with ihs working characfceristics and handling of a similar 

na c h i as .

Lj.nact> with thoss charsctgris t ic s , ñre of excep- 

tional valué Cor tho investigation of many problema o? 

neutrón physics using the -ime-of-í!iigl:t method oü rrsa&sur o- 

fp.'üíic, i.¿i.3 Linar; w ill  bo capa bis oí5 providing a vory 

high lastantaaeou# neutrón intonsity with a spectrun similar 

to the fisjaioa spectrurn and with rapetition pulse charzoter- 

is t ic s ,

*1 rasearch project in tais fxisld is baing pr©$arad, 

tha pspf ijpiaflncs of which is pxsnned r>.n colla b ora ti o n with 

Gonaral Atomic. This program w il l  be in charge of Dr.

.■i. :■■■•. Ant&naci a gradúate of the who is sí prísen

doing paseaj?ch at General Atomic.

There is aleo incorost to usa the machine i'or rs- 

oec-.rch in radiation  damags (ííatai Pliysics Group) and for 

oroduction of isotopoc by photo-neutron induced proceosos 

(Suelear Physice Group).



ttL3CTR0?¿3CHANXC3 DIVISION •

iic  31&ctrom&cnsnics D ivisión  conaists of s i l  

work-anops ia the Contro Atómico Bariloche ( G . A . B . ) ,  -juc

-l) A modera mecha nica work-ehop ©quipped with a rather

compila te set of machines and tQ0Í 3 as weii as the 

aecessary raw Materials .

2) a tvla eksíflith' a shop

3) a carpentry

4) an ' l o c tr ic a l  repair shoc

•>) a ^r^flting and photogtst.lc copies work shop 

o) c ¿-lasa blower1© shop in which the tno3 t variad giaoc 

a?parat«g are msde, ranging from dewars for work aí 

l iqu id  Ha tempera tures, to dif  fusión vaccuir. pumps.

■tile

Ii r.




