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ROy D) b e

Txperinsntal facllities

a) "}T\j 2.bata-ray spectromeber, iron cored, 220 mm mean wadiuse

h)
a)

a)

v -

e}

£)

by

B3

long-lens bata-ray spectromeler for beta~gamma coincidence woik
siz-gap orange-type spectrometer with high Jumino .s-l ty ( un'lcer
CONET nuc’ri on;

2 ordlm.Ly fast-glow coindi dcmce cireults

Past-slow coincidence cirvcuit with time-ic-pulse helghi converier fow

nancgecond llfe-time measurements .
& Jeop inside g weactor charmel for continous flow erporiments with
gazmoous gcurces. Short=lived reactor-produced isotor (L 1, o
lifes down o some secondc-) san he gitudied

Radiochemical laborea .torv speclalized ma.:.n. T in i:ae ion &3 c.’c-.&nga

works with rare earth elenonu,

LI QUL WK, 3 !
Acotivities
ZELENL vl 2o

B)

c)

Studies of short-lived x-ea,ctm:»pboduw 3L zsotcpes U. 2}

Studies of newbron c'ieu.c: ent isctopes in the ra,zﬁa-ea,t-th eglon

{3,4,5)

3tudiaes of the intemal bremsstranl ung accoupanying slectron 2
capture {3,6,7)

aope pacent vublicationa

(1)

=2

Monsurenent of 1ho mean iife-time of the First exclied state
of an'

Bo lmbrody, A. F ”a.atlrotnc.29 he J asinqm,, J. Ixovmackiw 8 Lvacmc.n?

T Lvdmugewmki Ac‘aa P}\y.;, PcLe 20, )34 (1961;

:Tho occ.agr sr‘hcme 0% "Na

CH. J.J'mr*ma,n, A aa,si ﬁsl;::., ) Koxmae‘u, 3. .uudzlegeawsl.x,u
" me,Jﬁ I’h:rs. (.1.2’1 woss) ‘ ’



(3} Expovinental matiiy olement foir the sloohboon o aptiwee hoapzition
1“*’;@?3:’ ws “‘6"II0 _
Jo Zdylicu, @, dujkowsil, J. Jastrzehski, ".)g Yoeczek, 5. Chojinaclki,
Yutlendor, Nuclesr Phya. 42, 330 (1983 |
(4} The mesn muwber of comversion electrons por one decay of 1664,
3s Chojmocki, L. Jarosiculoz, Z. Vrejbisz, J. Zylies, Acte

Phys. Pol. {(in press)
66

Fame
\Ji
(s

Tm

Z. Prejbimm, ¥. Pawlak, 1. Stryosniewica, Bull., Acad. Hei. Dol

: 1
Uontribution to the decsy scheme of

(6) Infernal brenssirvabliuay accomimngri.ng the electron capbure decay
of mediun-heavy micledl
J. Jastroenski, %. Sujrowski, J. Zyil.z‘. cz, Proc. Qonf. Fole of
Lionmie Bleotrons lu Wuelear Transfemmations, Warsow 1963 (in
PEGEEY

(7) iInternal bremsstrallucg accompanying the slectron capiure deoay

2 19”21@' ( indd vet. {6) )

iroton ldincar Accelerator Group

(fz

Design and Lew,lcmncnb EnC

...1

Deslan BLoc. 4, cationss
a) I 1"Ju~. +0 vatens

Conkorofe-lalton Bl0 ke

T
R0

'y‘:k

i -Jj_s.e;ci ion gource {.pxzvlarizad proton souwece undsm corwai;m:.cf;:‘e.an}
Beon oubput in pulsSe 5 mA
») RP sy sbems

Freguenoy 193 ¥ Fo, I power up do 1000 Xk

)
)

RP pulse durntion 1 mnse, Tulse repetition iale 13#*/ 8O
40 dri s Subes

4

e} . Beowr charecheri %109.2
.aecn’tera, ed particless pm'toms 10 MeV
vc;;a;.,e 'bc::_'), ot sgu‘; pﬁ's’mzblér 4 LA {300 /ufl in pulse) at £iced
4) - Presentk a,i:u of works | ‘ |
‘Lvl Tsv-bs a,.tre Finis .heo.,"
Hetting to mctj.ofi . |
’_T’:t. bem in the mi LCLIF' of 1954’. :



Modn TUEpOEe
The moasurements of clastic and inelasgtic scadbering of protons.
Polasicntlion exporimenty.

The messurenonts of isomeric statos in milisecend region (wlth help

of magrotic beta spectrometox)

Hueclear Reaction Groun

Bxperimontal facilities

a) 200 ke kaskads neubron gonerstor (home made)
Aceclerated pariticless protons or dewberons
Mosioum heam cu:rvw:hs. 300 }:A
Mein purposss neutron produetion from DD and DT reaction
Bein eguipments
Time-0f-Tlight specirometer working vith asmociate particle
{ time reselution 2 nses Ffor 24 eV neuhrons, 100 ngsc dime
bean bunching systen of kiysiron type under coastruction
‘Three cpyatel walr gpachbromeder (energg,r resolution 4 % For
4543 MoV gamma 2ay),
Hlowms- and mili-second time znalyzer for measurenenis of
short-liwved isonoric shotes. ‘
The squipment Tor picke-up (n,d) resction is wder construciion
b} Cbharged pariicles ssmicondnctor speatrometsrs (1,2)
roselwtion Ffor 6,05 Mal alphs parbicies — zbout 16 = 30 keV,
mess vesolution for lwavy fission fragments (peak 4o velley ratio)
1/400 - 1/500,

linoority batbor than 1 % up to 12 Nel protongg
.3

o

1
nossibliity of paxiicle identification usiag different barrier
widtha
¢} Fast choppor
Hazimm rodational apeed ¢ 10000 1pm
4 ourved glite $,3 » 25 e with a base of 13,8 n
Half widih of neuwsron pulge i 2 Jseo [1500 1pm/
Semple arex 0,0 z 25 mne. Ensrgy resolution /fcr 10 6”0‘,1' 33 ’%
:  Pnergy limit ¢ 0,45 oV /10 000 rpm/

Hain purpoges total cross-sectlon measuremsnts in the resonsnce
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d) Slow chopper

© Meximvm rotationsl spoed 6000 ropm
Half widbh of neutron pulaet 30 jusec /6000 rpm/

Enengy resolution 3,5 % /6000 rpm/. Energy limit 0,006 eV

é) Fozt choppor / under ccns‘l.mmtion - wWill be ready during the

firat half of 1964 /

Mazimum rotational speed : 12 000 rpm

8 curved slits 0,3 £ 25 mn with a base of 25 m
- Helf width of neutron pulse 3 0,8 /useo

Somple area ¢ 0,3 x 25 mm

Activitles

a) Studies of inelastioc neutron scatiering on light and medium elements
through the measurements of neutron spectra and de-excitation gamma—
rmrs; The angulpr distribution measurements for Si and Mn are per-

. Tormed. NoOW. :

b} Activation analysis of the (myp)y; (n,2n) and (n, ) reactor fox
14 ¥eT neutvons (at first 41K(:c19p)4:lﬁx 440&(14 )41A and
397 n? 21,1)33 Y. :

‘c) (Mudies of short lived isomem.e statea produced in irradietion
with ffast noutrons sre prepered. ; '

_cl} Investization of .E‘i.r;aj on with emlssion of long-range alpha
particles (measursments of crosa-—sec‘hion, ensrgy spectrum and
a,ngw.ilar' distribution of 1ong‘~mnge elpha particles). The
neubrons are obtaineri from +the horizontal chazmel of 2 MW reactor R
in Swlexk. o _

YMensurenents of cross~gsechions and onergy disﬁrlbuﬁ.oh for com-—
vetitive o fission Toaction (n, ) for some elements and therma.l
newsrong (3). : , '

o) Sotereinntion of -1soaeme ratios in /n, / reaction with thermal

. noubrons /.Ll’l the mli%cond. rog.uon/ , 4 |
£)  Messwu rements of to ua.l c“o:;a-sectn.on for sone elements in the

resonance regloa.

Some recenb publ* cations

(1) Reaent ’lesults on »\11lcon uemz.conductor Nuo]ear Pa.rticle

De uectors



(2

(3

)

¢

J. Chwaszczewska, M. Dekoweli, W. Prayborsid, M. Sowikeki,
A. Szechter, L. Kierek-Pecolt, %. Weydman, E. Zalewski
Inst. Nuel. Resesrdh Int. Report No. 444 (1963)

#.1icon Surface-Barier Detectors with Guard-Rings and Their
Possible Application ‘

3‘ » Chwmszezeowuska, M. Dalowski, A, Dabrowski, M. Stopa, M.
Sowingkl, Inst. Mucl. Research Int. Report No. 463 (1963)
On the Posaidility: of a 2350‘(11, )23 2‘1‘11 Reasction for Slow

Veusrong

M. Sowidski, M. Dekowski, H. Piekers, Phys. Letters 6, 321 (1963)



Deparztment T %

Head of Depariments Dre Z. Wilhelml

E:cpe-a:q‘(,‘u;@nta,l faeilitiecus

a) Vet-de-Oraaf? eléoi;'coz;i;:a,'bi ¢ accslerator (nome mada, b.u,n pressure 'by'pe)
Accelemated partlicles: protosa, deusercms, electrons
ltfl.s;.:xrs.mum high val'sams 3 uY

I"‘l

exlovn saelysoed Hean Lnbensity {p or &) uh
Self-stabllity of the h.l. 1 voliages _hetter than 1 %
Main purposos n'pu‘“’" m productien feom the DD and DT resction,
Tohon experimenits and elactron 1rmcua’5ma for madical and
induat:ni&l 8ime
B) Cockecoft-Halion aceelerator [Eifely/
Aceclerated paxticles: prodoens or deuterons
- Hazipum high voliager T50 kV
Iiasimun beam wrrmﬁ;z 200 vA

CMain

RIpOses Yeukzon produetion fyrem the DD ox DT reaction

"d

o) NMenedron 'i}O:l?Z‘D‘é.d&l beta-ray spectrometer

Souvres dlamever: 15 mm. Resolutions L % o Transmlssion: 12 %
ain egulpmente ‘

Apparatus for the neazurensnd of the 10!1.!_‘,.: tud_mc'.l 'mla.x zotion
cf’ sgamna rays and fow ba";a»-pammcl coinocidencs

fachegiow circuit of Lh e usual jtgrpe

Main purposos

-3
St

Menmurenenta of' the relative longlitudinal polarizetion of
86, o4, 166 198 '
goauma~rays / 32y, oy n, G, o, 9 Au/

2} Studes of ths o.m?ad schome of the neutren defflclent lsolcpes
in the rare earth region
3} Tdewdification of thoe {n,p), {(n;2n) and (n, ) reaction

- proeducts
d) Sherd lens spectromeiers
Resolutiont 1,5 % wp 1o 4,5 %. Transmission: 1 %.

e} Amalyssr of tho 3onL; tudinal polarization of b_e'aaurayrs [tien type/

* u.mrxmbod in \J@,'mnw and collabo r'e.*b,m(_, clouelv with the wa;u:a.u
University, Institute of Buzpsri mentsl }.‘b:;”:u.,s, (‘sazr o Phy Bien
~of ‘the dtomic Nucleus = Warsaw SRS :



a) Dovemmination of the isomeric cross-section ratios for (n,p),
(n,2n) and {n, ol) reactions (1,2)

b) Hemsurements of the omergy spesira of the (n, p) and (n,ol}
reaction products (3,4) ' o

¢) Messurements of the excitsbion curves for (m,p), (n,2n) and
(n, ) reactions

Somg_zecent puvblications

(1) The cross—sechions of {n,p) .reactions producing isomsm‘.c and
gromnd states of indium and. antimony isotopes ,
7. Brzosko, P. Decowski, %. Wilhelmi, Nucl. Phys. 45, 579 {1963)
(2) ZIsomeric cross-section re,"i;ios for soms reactions induced by
nevtrong in tin and tellurdium isotopes
- 3. Brzosko; P. Decowski, K. Siwek-Diemant, Z. Wilhelmi,
Nucl, Phys. (in press) e
(3}' Structure of the spestmm of protons from %he 122’1‘6(:1,1))122_8’0.
roaciion ot 14,1 MoV | |
J. Turkiewicz, Phys. Rev. 12], 570 (1962) _
(4) Inexgy spectrum of alpha particles from the 139sz(n, 0(,)13608
reaction wikh 14,1 Me¥ neutrons 7 »
M. Jaskufe, W. Osekiewicz, J. Turkiewicz, Z. Wilhelmi,
Nucl: Phys. (in press) ‘
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 Institute of Nuclear Physics, Cracow

Director s the Imstitute: Dr. H. Niewodniczahski

Nuclear Aoaction ILobowatories

Eyperimental Pacilitiesz

2}

)

120 ca~syclotron /USSR model U 120/

Accalorated particles: deutrons and alphas

Ensrgy of accelerated particless deutrons 13 HeV, a,lphas 26 MeV
/oon be varied in the Iimits of 10%/ '

Moximum extracted beams deutrons 90 vwA; alphas 50 uh.

48 cm-cyclotron /home mads/

Accelerated particles: pm‘cons, deutrons, a.lpha,s‘

Inergy of accelerated particles: proions 0,9 -~ 3,8 MeV, deuuerons
2,8 MeV, alphas 5,0 leV.

250 koV kaskade neutron generator /under construction - will be
finished in %he widdle of 1964/ |

Meixn purrvoses production of the 14 MeV neutrons from the DT reaction
Tha broad range ma,gne"a-':c spectrometer for charged particles.

B&n‘;,e of energy: deutrons 3,0 -~ 13,0 leV, protons and alphas

6,0 - 26,0 HeV, 3ge 8,0 - 35,0 MaV,

uner&y' resolub:_on/hmited by the enexey spread of cwslo'hron/: 0,875
Seatbering chambers, the largest one with 160 cm Gj.ar-es,er. '
Arranbbment for the polarization measurement of charged particles
Arrangement for the polarization measurement of neutrons /w:‘r.th

the use of a high~Dressure gazoous scintillator/

‘Nuclesy D-nw‘*a avallablex

a)

- /))0/

The angular dq_s‘.x*lbuﬁ ons for 'ths elastic sc*ﬁ;temn o:: 12,8 MoV
deuntrons on He, G; Mg, 0, Al, Si, S, Ca, "‘1, 8N:r., , Ni. Au‘,' Bi,.
for lh 1 Me¥ deuterons om 5, Ga; for 11,4 MeV deuterons on S, Al

endt for 9,8 MaV de‘uaerons on Al /1, 2/, '

The totml reaction. crosg aec:!n ons for the in‘temcuxon of :2 8 Hev
dowterons with C, )SNi, Cns, Bi /354/'

L

,The angular CLS urf' bubions fo:v the 1nelastlo aca:btemng of 12,8 Me’ﬂ
: doabemns on Als or the e*cm.ted levels 0,84 1 01 2, 21 2,73

3,0 McV emd on 51 i‘o:r the exol ued‘. ]evels : 19"(8 4,42 4,98 Mev




,,f)

The angular dls’cribu tioms for the clastic scattering of 24,7 MeV
alphe particles om O, Mg, Al, Si, Ca, Mn, Co, Ni, Cu, Ge, 2T, Ag,
In, Zn, O£, W, Aw, Bi, U/T/

The angular distributions of 3He particles from the reasiion

/4. 31:[6/ with 12,8 MeV deuwterons on Al, and § /8,9/

The optical model pa.rameuers for elastic sca't;tering of deuterons
on some muclel /10,4/.

Soma recent publiecations

@
(2)

(3)
4)

(5)
(6)
()

(8)
(9)

. Hiewodniozafeld, J. Nurzyﬁ..ki, Ao Strza.‘,!‘kowski Journ. de
Phy,..lque /in press/

L. Friendl, H. Niewodniczafski, J. Nu:rzyﬁsk:i, M. S{apas A
Strzefikouski, Acta Phys. Pol. 23, 619 1963/

A, Budzanﬁwski, K. Grotowski, Phys. Letters 2, 280 [1962/

8, Budéanowski, Lo, Freindl, K. Grotowski, M. Rzeszutko, M. S,'L’e.pa.,
J. Szmider, P.B. Hodgson, Wucl. Phys. /in press/

H. Wiewodniozafiski, J. Nurzyhski, J. Wilczyhski, Proc. Int. Symp.
on Direct Interactlons, Padus 1962

T, Wiewodniozahski, J. Nurzyhski, &. Strzaflcowski,.J. Wllczynski,
P.E, Hodgson, Fuel. Fhys. /in press/

A. Budsanowski, K. Grotowski, 5. M:Lcek, Ho I\I:Lew*c:d.n.’:_c:za.ﬁsk:t9

Jo 3liz, A. Stresflkowski, H. Wojciechowski, Nucl. Phys. /in press/
F. Pollegrini, S. Wiktor, Nucl. Phys. 40, 412 /1963/

4. Budzanowski, F. Pellegrini, S. Wiktor, Nucl. Phys. /in press/

(10) .4, Melanoff, T. Sawada, N. Cindro, Phys. Letters 2, 98 /1962/



Leboretery of Gamma Roy Spechroscopy

Experdmsntol Faciliti Qa:;

a)
b)

o)

o)

Scintillation ganma-ray gpoctrometers wlth IJaI/‘I']./ eryatala.
Fant-slow coindidence clrouits with time-to-pulse-height converterg.
for the nanosecond eenga /resolving time for 51.1-511 keV gomma
ccineidence 2;5 nsee/

Eleotromagnet for f£ield intengities up to 35 kis.

A ceancldence set =Up Ffor Counlomb Exolitation measursmenis.
IaorquD‘mc*o'a.poa?a"mm for ‘the veloolty range O - 15 mm/ gec /common
with the Department of Nucleay rhysm By Ins titute of Physics,
Jagellionian Univerﬂi BT o

Activitien

1.

3.

de

Ga.mms,--gaﬁnma. anguler correlation maasureménts

8) Detowmination of gamma transition multipolarities end spins
of muclear states /r/ | o

b) J}e’cemn.nu,tlon of interaction pafa.mete:es of nucleaxr momenis
with extramuclesr fields /2,3/ -

é) De uernina;tlon of magnetic momen%s for shor‘b-l:\.ved. excited

- nuclear states with the integral and ch.fferen'tla.'l methods /4,5/ .

Life=time determinations for excited muelear states in the nan

Second rangs /6] ’ v

Debnfmnaulon of reclucsd %mnsn:bmn probabﬁ litles Dby couloub

excitetlon with alpha~particles /1/ and by heavy ions /planned/

Determination of *th\ nuclear moments interactions with e'sc‘aemuole-—-

ax fields from the Moﬂshauax--spectra /8/

Some _rocent publlca'blons

(2)

(2)

;/(3)

[zﬂ"["l’!a&"'g&mm& mrec'i:ional co:r-rela.bion in 146~

T, Bozek, He I\huwod.mez&nsln, S Ogaza, M. Ry’biclﬁa., J. Styczesn
Acta Prys. Pol.; 24, 131 /3;63[ -
The Attenuation of the Angulaz Co:clelam.on of 181‘1‘& 133482 keV.
cemon do in l;auids :

B Boaeh, A, Erynk:.em.ez, Ze aoz:ieczny, Se Oge,aa.., o Rybicka,g g

Y. Szymeuyk, Ph‘/%ma, _g§, ‘705 f1962/
Jaguot_w Ix’utera.cmon of the ‘55&@ 'nv.cleu.a in the 8’)’ keV exci bsc‘ib”
gtate o i

En Bo:?ek, A. H:rynkiem uz, m.Ona,za, J. u'ﬁ"JOZSn /:m press/



w 1L o

(4) Yucloar g-factor of tho 113 keV rotational state in 177H£
Tia Bozol, A, Hrynllowioz, Z. Konieozny, M. Rybicka, S, Szymozyk,
Aota Phys. Pol., 21, 307 /1962/
(5) ' g-factor of the 482 keV level of
forential method
Eo Bozek, A, Hrynkiewloz, J. Styczef, Phys. Letters, 1, 126 /1962/
(6) The half-life of tho 57 keV Pirst excited state in 143p
Bo Bozek, A. Hryrkiowioz, 5. Ogaza, M. Rybicka, J. Styczefh
Thys. Letters, 6, 89 /1963/
(1) Coulomb excitation of bismuth with alpha~particles
A. Hrynkiewicsa, Se Szymozyk, T.‘Walczak, Q. Zapalski, P. Baldewveg,
G, Stiller, Phys. Letters, 6, 326 /1963/ . |
(8) Zeeman splitting of the 14,4 keV gamma line of 5Tpe 4n CoF92Q4
I, Ddzsi, A. Hiynkiewicz, D. Kulgawozuvk, Acta Phys. Pol.,
24, 283 /1963/

181’1‘& measured with the dif-



Lahoratory of Botau-Ray Ipoctroscopy

Txperimentol Pacllitien:

a) Pormanent magnet bota~ray spectrograph with flat-homogenous field
(maximal radius of the olectron path 420 mm, resolution up lo
0,05 %)

D) Ten-iron toircidal beta~ray spooirometer under conztruction.

Aotivitiens

a) Debtemination of energy of the gamma transition wlth accuracy
of order 0,03 %.

b) Detemination of transition intensities, multipolarliiy and spin~

asignements, admizbure ratios by means of relative intensities
mezsurcments for intermal convorsion lines in K, L, and ¥ sub-~
shells, and external conversion methods

Recent publiootions:

(1) Pocmement Mognet Bate Ray Spectrograph with lat Homogenous Meld

(2)

J. Fornicki, H. Wlewodniczafski, Z. Stachurs /to be published/
Elsctron Conversion Spectrum of 153, /in press/

Notes

In the Hesearch Center at Swierk there exist in addition meveral
neutron crystal spectrometers and slow choprers (balonging to ths
Tastitute of Nuclear Research and the Institute of Nuclear Thysics).

They are not listed bscause they are used for solid and liguid state
etudies only, |





