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Svuoxk "by 0 two ok -am»m«m>iwn«wiutMwtunwiBiwiw is •«<•«• 
Institute of Nuclear Iteaearoh. 

^raptor of the Institutes i Di\, IV llov&clci 

Department i k 

Head, of Jpepartments Dr. W„ 3Cusc.ii 

Sxpe ria'sntal £aql 1:1 ti es 
a ) TT'V 2-'bsta~ray spectrometer. Iron cored, 220 nun mean radius 
Is) 1 cia^lons "beta-ray spectrometer for "beta-gamma coincidence wosr-k 
o) six-gap oransje-type spectrometer -with, high luminosity (under 

construction) 
d) 2 ordinary fast-slow aoinoideiace circuits 
e) fast-slow coincidence circuit with time~tc™puls© height converter fo^ 

nanosecond life—time niaaauremerits 
f) A loop inside a reactor channel for continous flew. eaperiments ĵi'fcU 

gssoous sc u.rces<> Short-lived reaotareproduced isotopes (lu-.lf-
lifop dovm to sbm© soponds). oan "be studied 

g) Kadiochemical laboratory specialized mainly in the ion exchange 
tfoxlc tilth 3Kir© earth elements 

Activi^ea^ 
a) Studi.es of short—lived reactox*-produce&isotopes (l«2) 
'b) Studies of neutron deficient isotopes in the rare-earth--region-

( 3 , 4 : 3 ) 
c) Studios of the internal brcmHstrahlung accompanying electron 

capture' (3?6j7) rjocis jgecent yah'J.l cat!qna 

(1) lioasurement of th© raeaa life-time of ..the first excited state 
of S 3la 
Bo' Aabrosiy,- A» Faa&Eoraios»: A. .JasifisSci, J* Kovmadkij H» Lineman, 
' J.• Luclziejewski,'Aota' Phars.' Pc'.U 20 , 537 (l96l) 

(2) 'The decay scheme of Tffo 
Ho Lanomatis Ac -J a,3i:ftski $ J„ Kownaeki, J, Ltidsiejewski, 
Hucl® Pityso (in press) 



(3) Baperiaontal matrriLa: ©lomerat for the electron capturo transition 

Jo Zyliori, a , 3u;jIcoweMs. >T» Jastraebskij 0 . Woczek., 13, Ohojnaclci 
lo Yutlandor * Nuclear Fhya. 42, 330 (l<?63) 

(4) fhe mean number of ooiweraion electrons por oae decay of "^Tm 
So Chojiiackij <Ja3?osieviIaa5 Z„ P r o S K y J. 3ylxoss Aota 
Pĥ -s« Pol. (in press) 

(5) Contribution to the decay scheme of Tm 
.Pre 3 bias, K, -Pawlak, K„ Stx^cBKxiera.oa, Bull, Acad- Bet,, Pol. 

(in' prssa) • 
(6) Internal breraastmhlung accompanying the electron capture decay 

of ascima-heavy nuclei 
Jc JastrsebsLci, Sujlccurelr.i5 J., Zylioz, Prae. Oonf.. Roles of 
Atomic Ele citrons in Hucloar Transformations, Warsaw 1>63 (in. 
P»3S3) 

(7) Xnteraal bremsstralilung accompanying the sloctron capture deoay 
of 191 Eg ( ibid ref, (6) ) 

Proton I&aear ilocelerator'Grouj> 

Design and 'dewlopmentJgsoigg 

Besiffljaffeoiflcationas 
a) Injector systems 

0ookOTOft-4J'alton 510 ksv' 
'HF-p'ulaod ion source (polarised proton source uk&QJ? catHstruotAoia) 
Beac output in pulse ^rnA 

b) H3-I1 systems 
frsQuenqj- 193 K Ha, I£F power- tip to 1000 kW 
HI? pulse duration' 1 maaOj, Puis© repetition irate \y$!see 
40 drift tubes 

0) Beam oharacteriatiost« 
Accelerated partioless protons-10 K«V 
Airej:ago beaa outputs probably 4 (jQQ p k in. pulao) at first 

d) Present status of' .viosks 
•All parts•• are. finished 

•••• •• Setting- to motion 
JlrBt .beam in tfca middle of .1964 



Main mtcposo MâctMaitwnnrVVrtt'iv'tvuiwMji IDMH 

The mori!3m^menia of elastic aind inelastic scattering of pratonSo 
Polarisation ©utperimentB* 
The measurements of isomeric states in mili second region (with help 
of magnetic beta spectrometer) 

Nuclear•Reaction Groug 

Burp erimcmt al fa oili ti 0 s 
a) 200 koV kask&do .neutron generator -(home made) 

Accelerated particlesa protons or deuterona 
Maidaum beam currents 300 job 
Main purposes neutron production from DD and J>T re action 
Main equipments 

SLme~of-flight spectrometer working with associate particle 
(time resolution 2 nseo for 14 MeV neutrons,, 100 naac time 
senaa), 
beam bunching systeia of klystron type undor construction 
three crystal pair opootrometer (energy resolution 4 f> for 
4s 43 MsV gamma. i»ajr), 
Mies©- and mi I:t~ second time analyzer for measurements of 
short-lived isomeric 'states® 
The equipment for pick-up (n, d) rea.cii on is -under const ruction 

b) Charged particles aeai conductor' 3peotrometsrt (l.;2) 
resolution for 6?03 MeV alpha particles - about 16 - 30 keV5 
mass resolution for heavy fission fragments (peak to valley x-atio) 
1/4OO - 1/500, 

linearity better than 1 up to 12 IleT protonss 
possibility of particle identification using.diff©rant barrier 
Width3 

c) Past chopper 
Maximum rotational, -apeed J 10000 rpm 
4 o m e d slits 0,3 2: 25 a® with a "base of 13 53 a 
Half -width of neutron pulse 2 useo /7500 yom/ 
Sample area 0 , 0 x 25 mnu Energy' resolution / f o r 10 e¥/ % 1 Ji 

Energy limit s 0,45 ©V /l0 000 •rpm/-
'Main 'purposes total •cross-section ''measurements in the resonance 
regien . 
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d) Slow chopper 
Maximvjn rotational speed 6000 rpm 
Half width of neutron pulaet 30 jxsaa /6000 rpm/ 
Energy resolution 3?5 ft /6000 rpm/, Energy limit 0,006 eV 

e) Fact chopper / under construction - will bo ready during the 
first half of 1964 / 
Maximum rotational speed s 12 000 rpm 
8 curved slits 0j3 s 25 mm with a "base of 25 m 
Half tJi&th. of neutron puis© s 0,8 yusec 
Sample area s 0,3 x 25 mm 

Actiyitioa 

a) Studies of inelastic neutron scattering on light and medium elements 
through, the measurements of neutron spectra and de-excitation gamma-
rays,. !Fae angular distribution measurements for Si and Mn are pea?-
forraod :aow. 

b) Activation analysis of the (nrp), (n,2n) and (n, ) reactor for 
14 neutrons (at first 41K(nsp)4:LAs

 44Ca(n, )41A and 
3 % U ? 2 n ) 3 8 E ). . 

o) iitudies of short lived isomeric states produced in irradiation 
with fast neutrons are prepared. 

d) Investisation of fission vdth emission of long-range alpha 
par t ic les (measurements of .Gross-section, energy spectrum and 
angular distribution of Ions-range alpha particles).. The 
neutrons are obtained from the horizontal channel of 2 MI reactor 
ill $"Hi©33c.-"-
Measurements of cross-sections and energy distribution for 00m— 
p&feltivQ to fi3£Jion reaction (ns ) for some elements and thermal 
neutrons (3 )0 

e) .SotoEEiastioja- of isomeric ratios in /n, / reaction -with thermal 
noutrorxs /in the inilisecond region/ 

f5 Measurements of total cross-section for some elements in the 
resonance pogLoa 

Some recent publications 
(l) Eoeont Results on 3ilicon Semiconductor Nuclear Particle 

Detectors . 
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J", Ch-wasaczei-rska, MJCS Dakowski 9 W. Prsyboraki, M„ So-wiriskijj 
A„ Saschter, E. Kiorsk-Pe col 1;, Z. fteydman, So Zalewaki 
Inst* ITucl• Research Int. lloport Ho. 444 (19&3) 

(2) Silicon SurfacQ~S&ri©2? Detectors ^ith Guard-Rings and Thei r 
Possible Application 
Sa C h m a E esseviakas M„ Dakowski, A« DabrccwsltiL, 14= Stopa, B. 
Sotdnski, Inst» iluol„ Research Into Report Ho0 463 (1963) 

(3) On tbie Possibility of a 2 3 5U(n ? ) 2 3 2 T h Reaction for Slow 
Nsutroiis. 

Sowi&flki? Mo Dakowslci, Ho Piokarz, Letters 6_s 321 (1963) 
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Sopax^hment JT 

Head of ^apartments Z« Wilhelmi fcr.r ms. mm iittDHnKmKwitiinn* 
« \ 

Sxpero.iuo:atal faoilitiess 
a) VaB'-ds-flmaff electrostaticaccelerator (home made,, high pressure type) 

Accelerated partiolesr protons, deuteron% electrons 
Maximum, high voltage8 3 W 
Haa&anaa analysed beam intensity (p or d)g 20 t»A 
Self-stability of the high voltages better than 1 fa 
Main purposes Heutron production from the DD and 1X£ reaction, 
proton excoemmenta and electron irradiation for medical and 
industrial aim* 

to) Gookc.:cof*b-»Walton accelerator ./Safely/ ' 
Accelerated particles? pr&tona or detiteroas ' 
Maxinram high, voltage?. 750 k¥ 
Plarlmum "beam currents 200 uA 

.-Mairc purposes Neutron production from the DD or reaction 
©) Hos.-iron torrotd&l' "beta-ray spectrometer 

."ioixcoe diameters 15 mm. Sosolutions 1 f> « Transmissions 12 fa 
Ilais, equipments 
Apparatus far the Measurement of the longitudinal polarisation 
of 'gatwaa .rays and.for beta—gaoima coincidence 
fast-'siow circuit of the usual type 
Main purposes 

l) •-Measurements• of the relative longitudinal polarisation .of • /32;) 557„ 64ri 166rf 198. , gamma-rays- r 1 ? I5n»: . 'Uu, • 2o, Mi/ 
• 2) Studies of.'the decay schouie of the neutron defficient isotopes' 

in the rare earth .region 
3) Identification of the (n52n) -and (nP ) rsaotion 

.products 
d) Short lens spectrometers 

'Hesolutioils 195 $> tip to 4,5 fo« Transmissions 1 fo. 
e) Analyser of the longitudinal polarization, of "beta-rays /Yfien type/ 

.* Located in TIarsau arid collaborating closely v&th the .Wapaaw 
University} -Institute of Eaqoariajental Fhysics; Chair of Physics 
of -:tho: Atomic Vuoleus..-r . Warsaw 



Activities 
a) Detozsnination of the isomeric oro3s-»3ection ratios for (n5p), 

(32., 2ia) and. (n? reactions (ls2) 
b) Measurements of the energy spectra of the (n?p) and (n5 oL) 

reaction products (3s4) 
0} Measurements of the excitation cunras for (nsp), (n? 2n) and 

reactions 

Some 3?soent ,publigati.ons 
(1) T'he cross-sections of (nsp) reactions producing isomeric and 

gro'ttna states of indium and. antimony isotopes 
-J. Brsoakop P- Becowski, Wilhelnd, j?ucl. Phys. 579 (1963) 

(2) Isomeric cross-3eoti.cn ratios for some reactions induced by 
neutrons in tin and tellurium isotopes 
Jo BraoskO; P» Deoowskis K. Siwek-Diamant, Zo Wilhelmi, 
jShicl„ Phys„ (in press) 1 po pp 

(3) Structure of the spaotrum of protons from the "TQ(II,P) Sb 
reaction at 14* 1 MefiT 
J. Turlcie-rfj.oz, Physc Rev= 12Xs 570 (1962) 

( 4 ) Energy spectrum of alpha particles from the n, d ) J Cs 
reaction with 14jl Me¥neutrons 
M.s Jasku£'a9 W„ Os^CLewicss, .To Turkiewicz, Z„ Wilhelmiy 
IIuclo Phys, (in.press)' 



Institntsof ffucloar Physj03, Cracow 

director of the Institutes^ Dr- Ho Hiewodnicsanski 

Nuclear Soaction laboratories 

Experimental Faoilities3 
a) 120 cn-cyclotron /U3SE model U 120/ 

Accelerated partioless deutrons and alphas 
Energy of accelerated partioleas deutrons 13 MeV, alphas 26 MeV 
/can be varied in the limits of 10$/ 
MaaAmuia extracted beams deutrons 90 uA, alphas 50 uA<. 

b) 48 cm-cyclotron /home made/ 
Accelerated particless protons, deutrons, alphas. 
Energy •of accelerated partialeas protons 0,9 — 3?8 EteV, deuterons 
2,8 MeV, alphas 5,0 KeV. 

c) 25O koV kaslcad© neutron generator /under construction - will be 
•finished in the middle of 1964/ 
Main purposes production of the 14 MeV neutrons from the 331 reaction 

&) The broad range magnetic spectrometer for charged particles., 
Range of energy? deutr-ons 3,0 - 13,0 MeV, protons and alphas 
6,0 - 26,0 MeV, ^He 8,0 - 35s0 MeV. 
Energy resolution/limited by the energy spread of c-yclotron/% 0,8^ 

©) Scattering chambers, the largest one -with. 160 cm diameter, 
f) Arrangement for the polarization measurement of charged particles 
3) Arrangement for the polarization measurement of neutrons /-Kith 

tlie U3e of a high-pressure gaaoous scintillator/ 

Nuclear Data a m i labia? 
a) The angular distributions for the elastic scattering of 12,8 MeV 

deutrons on 3es C, Mg, 0, Al, Si, 3, Ga, Ti, 5®Bi, 6°I*i, Au, BX,. 
for 12,, 1 Me? deuterons on S, C!a5 for 11,4 MeV dettterons on S,, Al 
anc'L for 9?8 MaV deutorons on Al /l, 2/0 

"b) She total reaction cross sections for the interaction of 12,8 MeV 
deutsrons xvith 0, Bi /3y4/. 

c) The angular distrj.butions for the inelastic scattering of 12,8 MeV 
deutorons on Al, for the excited levels 0,84 1,01 2,21 2S73 
3,0 MeV and on Si for the esoited levels 1,78 4,42 4,98 MeV 
m 



C9 C) AB 

d) Ihe angular distxihutiona for -the elastic scattering of 24,7 MoV 
alpha particles on 0, Mg, Al, Si, Ca, Mn, Co, Hi, Cu, Ge, Zr, Ag, 
In, Zn, Hf, Au, Bi, U/7/ 

e) "The angular flisbrahutions of ̂ He particles from the reaction 
/dc ^He/ with 12,8 MeV deuterons on Al, and S /8,9/ 

f) The optical model parameters for elastic scattering of deuterons 
on some nuclei /l0,4/« 

Soma reeent publications • miumidMn.ii >n i>m «n» na»i n • riln n ian mw m> tttmummnmu inm 
(1) n<, ZTiewodnioza&ski, J® Murayfeski, A» Strza^cowski, Jourru de 

Physique /in press/e 
(2) Lo Friendl, H. ITiewodnicaaftski, J. Ifurzy&aki , M. Sjfapa, A. 

Strza/kovrski, Acta Phys. Pol. J23, 619 /1963/ 
(3) A* Budsanowski, JCo Grotowski, Phys * Letters J!, 280 /l962/ 
(4) A. Budzanowski, L. Freindl, K. Grotowski, M. Hseszutko, H. s/apa, 

J. Saraider, P.Eo Sodsson, Kucl. Phys. /in press/ 
(5) H« Sfiewodmczaiiskis Jo Hurzynski, J. Wilczynski, Proc. Int. Symp» 

on Direct Interactions, Padua 1962 
(6) n,. Mewodniozaftski, J. 3Jurzy£tski, A„ Strza^kowski, Jo Wilozynski, 

?<,£« Hodgson, Huclo Physo /in press/ 
(7) A» Budaanowski, Eo Grotowski, 8<, Mioek, H« Uiewodniciaafiski, 

Ju 31iz, A. Strza^kowski, H. Ifojcieohowski, Uuol» Phy3. /in press/ 
(8) Fo Pellegrini, S0 Wifctor, lluel. Phys. £09 412 /1963/ 
(9) Budsanowski, F. Pellegrini, S„ Wiktor, Uuel. Phys, /in press/ 
(10) B.A. I-ielanoff, T. Sawada, H. Cindio, Phys., Letters 2̂  98 /19S2/ 
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Laborator?^of Gaimm Ray Spe oftroa copy 

EzgeEiffisntal Faci li ti essi 
a) Scintillation gamma-ray spootrometers with Ilal/Tl/ eiyatala0 
b) Past-slow coincidence circuits with time-to-pulse-height converters 

for the nanosecond range /resolving time for 5 H ~ 5 H keV gamma 
coincidence 2?5 IIBQG/ 

o) Electromagnet for field intensities up to 35 kGs» 
d) A coincidence sot-xip for Coulomb Excitation measurements. 
e) Moss'bauer-apparaturj for the velocity range 0 - 15 mm/sec /common 

with the Department of Tfuolear Fbysios, Institute of Physics,, 
Jagellonian University. 

Activities 
1. Ga.oaa-ganima angular correlation measurements 

a) Deteimination of gamma transition multipolarsties and spins 
of nuclear states fl/ 

b) BeieMaination of interaction parameters of nuclear moments 
with estranuclear.fie Ids /2}3/ 

c) Determination of magnetic moments for short-lived excited -
nuclear states x-rith the integral and differential methods /4,5/ 

2« Life—time determinations £02* excited nuclear states in the nano-
second range /€/ 

3. 'Determination of yeducsd transition probabilities by coulomb 
excitation with alpha-particles jlf and by heavy ions /planned/ 

4* Determination of the nuclear moments interactions with esternuole-
ar fields from the Mossbauer-spectra /8/ 

Some_..resent publioations 
(.1) Caima-gamma Directional correlation in 

13, 3oaekf H. Mewodniesafrski, S» Ogaaa, ,M. Itybickaj J. S-fcyoaen 
Acta Phys. Pole, j?4_.; 131 /1963/ 

(2) Attenuation of the Angular Correlation of l8l!Pa 133-482 keV 
oasosd© in liquids 
"JS. Bosekj A. EiynkievriGSj 2, Koniecany, S. Ogaeas M, aybickas 

Szymcuyky Physioaj 28j 705 /1962/ 
(3) JIagnetic Interaction of the -̂̂ Crd nucleus in the 87 keV excited 

state 
E0 'Bozekj A. H^nldLeidcZj 3, Ogaaa, J. StyczeSi /in press/ 
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177 
Buoloar g-faotor of tho 113 keY rotational state in "Hf 
E, Bozolc, A. HiyBkioxdozf 2. Konieozrgr, M. Kybicka, S. Szymczyky 
Acta Phye. Pol., 21, 307 /l962/ •! Q"] 
' ©"factor of the 482 IceV level of Ta measured with the dif-
ferential method 
E„ Bozek, A. Hiynkioidoe, J. Styczefi, Phys. Letters, JL, 126 /1962/ 
The half-life of the 57 keV first excited state in "^Pr 
130 3ozok, A. Iiiynlcio-wioz, 3. Ogaza, M. Hybioka, J". Styozefi 
Pbys, Letters, 6, 89 /l?63/ 
Coulomb excitation of bismuth with alpha-partiales 
A0 Hzyrikiewicz, S. Szymozyk, T. Walczak, Q. Zapalski, F. Baldeveg, 
G. Stiller, Phys. Letters, 6, 326 /1963/ 
Zeeman splitting of the 14»4 keV gamma line of v,Pe in OoFegO^ 
I. Dozsij A. Hiynkiewioz, B. Kulgawozuk, Acta Phys® Pol.y 

283 /1963/ 
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Laboratory of Beta-Bay Spectroscopy BliMmuHMM niwmmi xiwi .mi'mi— utnn>.inu<M'«iW'«'ii 

Experi.fnsntal Faoilj-biaoa 
a) Permanent magnet beta-ray spectrograph with flat-homogenous field 

(maximal radius of the electron path 420 mm, resolution up to 
0,05 '/>) 

b) Ilcn-iron torroidal beta-ray npootremoter tinder construction-

Aotivitioo* 
a) Determination, of energy of the gamma transition with accuracy t 

of order 0,03 
b) Deferral nation of transition intensities, multipolar!ty and apin-

asignements, admixture ratios by means of relative intensities 
measurements for internal conversion lines in K, L, and M sub-
shells, and external conversion methods 

Beoent publications; 
(1) Permanent Magnet Beta Bay Spectrograph with Flat Homogenous Field 

J. Kaxtflioki, H» Hiewodniczanski, 2- Stachura /to be published/ 
(2) Electron Conversion Spectrum of "^"Vb /in press/ 

Notes 
i 

In the Research Center at Swiork there exist in addition Beveral 
neutron crystal spectrometers and slow choppers (belonging to the 
Institute of Nuclear Research and the Institute of Nuclear Thysics). 
They are not listed because they are used for solid and liquid state 
studies only. 




