
W ithin the scope of the fi eld scient ist s of the Laborat ory of Neut ron Physi cs cont inued t o
st udy fundament al propert ies of t he neut ron, pari ty violat ion eff ect s ari sing in t he interact ion
of slow neut rons with nuclei , various decay channels of neut ron resonances, the mechanism
for the neut ron nucleus interact ion. Experiment s were performed bot h on the high effi cient
t ime-of-fl ight spect romet er at t he IBR-30 booster , JI NR, and on neut ron sources of t he ot her

research cent ers (PNPI , Gat china, USSR; Los A lamos Laboratory, USA ).
In the per iod repor ted in t he Laborat ory there have been accompl ished measurement s of

the l ifet ime of ul t racold neut rons in à gravi t at ional t rap . À team of LNP (Dubna) and PNPI
(Gat china) scient ist s has succeeded in suppressing signifi cant ly UCN losses during thei r storage
in à t rap and came up to the direct observat ion of t he neut ron decay exponent . The original
procedure Üàÿ al lowed t hem t o obt ain the most precise for the present value for t he neut ron
lifet ime ò„ = 888.4 sec and t he corresponding to i t value of t he axial t o vect or component rat io
of 1.2677=Å0.0025.

Modern est imates of the scat tering amplit ude of neut rons on elect rons and of t he polariz-
abil it y of the neut ron on i t s interact ion wi t h heavy nuclei (lead, bismuth) were analysed. I t
was concluded t hat t he é éåãåï ñå in t hese est imates made by Dubna and Julich groups and
in derived from t hem neut ron mean square charge radius values: (+ 0.12(2) fm and — 0.11(2)
fm), is due to diff erent mathemat ical approaches used to interprete the dat a. In part i cular ,
correct ions for t he imaginary part of t he scat ter ing length appear to be of signifi cance in t he
ext ract ion of the neut ron polarizabil i ty coeffi cient from the neut ron scat ter ing cross sect ion
dat a.

T he POLYA NA inst rument for resonance neut ron polarizat ion has been reconst ruct ed t o
give à tenfold increase of effi ciency. T he search or pari ty violat ion eff ect s in p-wave resonances
cont inued. T he resonances Å, = 9.6 eV (Rb) and Å, = 7.0 eV , Å, = 21.9 eV (~~~Cd) were
invest igated. Par ity violat ion has been detected only in the resonance Å, = 7 eV r~sCd: ð =
( — 9.8:ÅÇ.Î ) x 10 s. T he sign of t he eff ect is of interest . I t confi rms the regular i ty of t he effect

behavior in various nuclei . T his fact speaks in favour of the validity of t he modern point of
vieiv on the mechanism for par ity violat ion.

LNP-PNPI j oint experiments cont inued on the observat ion of pari t y violat ion eff ects for
feiv-nucleon systems in (n, ð) and (n, à ) react ions. T hese exper iments have the aim t o ident ify

cont ribut ions of charged and neut ral weak currents and to have est imated weak int eract ion
const ant s. A n upper est imate of ( — 6.4~ 5.5) õ 10 obt ained for t he Li (n , à ) Í react ion is

essent ially lower in compar ison with earl ier est imates and wi th t he theoret i cal est imat e derived
in t he framework of t he cluster model of Li .

LNP scient ist s part icipated in t he preparat ion of inst rument at ion for and in carry ing out
experiments on t he LANSCE spect rometer (Los A lamos, USA ) t o study par i ty violat ion in
radiat ive capt ure of polarized resonance neut rons. T he latest value for pari ty violat ion eff ect in
lanthanum Üàç been confi rmed and t he new value of (1.1:Å0.2) õ 10 ~ obt ained for t he resonance
" ~ßï (ï , à ) Å, = 1.33 å× . For resonances Å, = 26.4 eV , 34.0 eV there have been obtained only

upper est imates of t he effect .
Accomplishment s in t he measur ing procedure development have permit t ed signifi cant back-
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ground suppression in experiment s on the st udy of populat ion of states at energies larger t han
1 Ì å× in t he gamma-decay of compound states of heavy nuclei . T he new method has been

developed for t he const ruct ion of complex level schemes of heavy compound nuclei decay on
the basis of the (n , à ) and (n, 2à ) dat a. T his met hod allows one Ñî const ruct decay schemes of
complex nuclei up t o excit at ion energies of 3 — 4 Ì å× at t he nowadays best level of confi dence.

At that unambiguous i dent ifi cat ion of t ransit ion and level mul t iplet s t akes place.
Lower (but near t o real ) est imat es on the t ot al radiat ive st rengt h funct ion (RSF) were

obt ained for pr imary (E l + M l ) gamma-t ransit ions wit h energies above 0.5 M eV t o show t hat :
- RSF 's are bet ter described in t he framework of the model for the giant elect r ic dipole

resonance wi th the widt h Ãä dependent on the temperat ure of t he final st ate of nucleus and
the energy of y-quant a (as suggested by LNP and Voronezh Stat e Universi ty t heor ist s) , than

in t he framework of t he generally accept ed model assuming the width Ãä to be const ant .
- Òî describe t he RSF energy dependence one has to t ake into account enhanced y -t ransi t ions

between single part icle 4S-3P neut ron shel ls, whose cont ribut ion is very large. Gamma-mul t ipl i-
ci ty fl uctuat ions in some resonances of ~~~Áò in t he energy range from 15 to 900 eV were

measured using the NaJ(T1) based 4ò-detector of y-quant a. Dist inct correlat ion between the

resonance mult ipl icity spect rum and resonance spin was observed t o help spin assignment s to
90 resonances.

Invest igat ions of the scat t er ing of 1 — 300 keV neut rons from gaseous samples of krypton and
xenon have provided dat a on the neut ron st rength funct ions ß' ~ and ß~~ and cont ribut ions of

far-lying levels R and Ri . In krypt on experiments there has been refi ned the behaviour of
the Ê ã(À ) curve at À = 70 — 90 showing an anomalous sign of the neut ron p-wave phase shift .

Exper iment s cont inued on the study of (n,ð) and (n,à ) react ions on st able and radioact ive
nuclei . LNP scient ist s in cooperat ion wi th à group from t he Inst i t ut e for Nuclear Research
of t he Ukranian A cademy of Sciences have measured thermal neut ron cross sect ions on ãàãå
isotopes,~~Ar (n ,ä )~~ß and s~V (n,ð) ~~T i .

'The col laborat ion wit h Peking Universi ty scient ist s has yielded t he experiment al procedure

and t est measurement s of charged part icle spect ra from react ions wi th àst neut rons result ing
in t he improvement of t he mul t isect ion ionizat ion chamber capable of energy and range of
part icles analysis.

Fission scient ist s invest igated yields of cer tain fragments in certain ~~~Ðè resonances from

0.2 eV to 230 eV Úó measuring characterist ic y-t ransi t ions of fi ssion fragment s. À pecul iarity

in the mass dependence of relat ive fi ssion fragment s yields in resonances has been observed to
be in ant iphase with the analogous dependence from ~~% experiments by Hambsch et al .

Average parameters of fi ssion Ó-quant a mult iplicit ies were calculat ed by weighing t o be
ï .„= 7.26~:0.19, Å~,~ — — 6.683:0.12 Ì å× and the average energy Å.„= 0.98~: 0.03 M eV .

Model est imat es of fi ssion characterist ics of ~~% and ~~~C in the low energy range were

analysed. For t he average charact erist i cs of the (n, y , f ) process there have been obt ained the
fol lowing values: ~~% resonances with Ã = 4

Ã„,óË „,ó = (0 .42 2 0 .10 )m eV ,

l ÄyE Äy — — (410 2 120)eV ~
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~~~Ðè r eson an ces w i t h Ã = 1+ :

Ã .„óÔ „,ó = ( 1.5 9 0 .5) m eV ,

7 .,~Å .,~ = (2 150 ~= 650) eV

I t is shown that experiment al ly observed fl uct uat ions of characterist ics of t ot al fi ssion in 4
resonances of ~~~Ðè can be explained in t he framework of t he mul t imode fi ssion model t aking

into account the (n, ó1) process.
At the Laboratory t here are going const ruct ion works on the UGRA inst rument for the

determinat ion of the neut ron polarizabil i ty coeffi cient , (à„ ) by high precision measurement s
of angular dist ribut ions of neut rons scat t ered on heavy nuclei . An error in measured relat ive
asymmet ry of forward-backward scat ter ing must not exceed the value of (2 — 3) x 10 4 t o reduce
the error in oÄ down t o Çx 10 ~~cm~. T his inst rument can be also used for :

— the search of l ight scalar part i cles, t he int eract ion carriers;
- the search for and invest igat ion of mixed (s+ d) resonances;
- t he determinat ion of spin channels mixt ures in p-wave resonances;
- t he nondest ruct ive quant it at ive analysis of samples for hydrogen present in them.
The new chopper-monochromat or for cold neut rons based on small angle neut ron scat ter-

ing al t erat ion by means of magnet ized/ demagnet ized foi ls has been proposed. An " inelast ic"

adiabat ic spin-fl ipper version has been developed for the ñàçå of cold neut rons.
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