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Experiments· on- synthesis and investigation of properties of new· 

neutron-rich nuclei. of iight.,elements ~e- _carried out at some scientific 

centres of heavy·ion,physics j1-4j. 

Such investigations pursue two goals: 

- investigation·· of the properties of a wide variety of nuclei lying 

near neutron drip line, 

- identification of nucleon stability·(or instability) of these.nuclei. 

The synthesis · and investigation. of properties of-· neutron-c-rich · nuclei 

present a great interest not only for nuclear physics but also for. astro­

physics (for explanation of nucleon synthesis and stars evolution). i 

The main_ difficulties ·in the realization•of experiments ·on obtaining 

neutron-rich nuclei .are due to their small: yeild. These difficulties can 

be ove.rcorrie with . increasing ·intensity_ and : beam. energy of· heavy ions and 

with· designing_. a set--:up ·separating secondary. beam formation. from correspon­

ding_ products of nuclear reactions. 

One of the methods to obtain. secondary beams is the fragmentation 

reactions and llnlltinucleon transfer reactions at. energies· of.,,,, 20 Me V/nucl. 

In the present report.the results of .the works studying the properties 
. l 

oL, neutron-:-rich nuclei . of He and Li , at · secondary •· beams of a cyclotron 

of the Laboratory.of Nuclear Reaction~ JINR (accelerator U-400) and set-ups 

designed '•I 5 I for these purpose are present~d. 

The -main· components of -· the_ set-up. are: 

-:- magnetic _separation-channel 

,- system. of detectors for. nuclear identification· and studying of 

their properties --

- . electronics, maintaining this. system of detectors and the . set-up. 
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EXPERIMENTAL PROCEDURE 
1. Magnetic separator MT-="MT-2 

The schematic view of the · experimental set-up for separation and 

identification· of nuclear reaction . products is presented in fig. 1. The 
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Fig. 1. Scheme of experimental set-up. 

primary beam of. heavy ions from the . accelerator U-400 . focussed · on and 

bombarded the water cooled target T the .thickness of which was calculated 

for total absorption. The separation of light reaction products is achieved 

by an ion-optical . system for transportation and se·paration of the beam 

on the cyclotron which includes a quadrupole lens (Q) and dipole magnets · 

MT1 and MT2. The products· produced and emitted at angle O O are separated 

by A/Z 2 
• in · MT1 . The· second magnet MT2 is used for dispersion compen13ation •. 

Such system is double achromatic - both in angle and position. :Th~ maxiH 

· magnetic rigidity . of such a separator equals 1 . 5 Tesla· m. and the solid 

angle is about 10 .msterad. For better separation it is planned to :.et 

slits and an additional . stripper foil between MT1 and MT2 like at the 

LISE-set-up 161. The quadrupole lens at the MT2 exit is used for transporta­

tion of the secondary beam.and.its.focussing onto a telescope.foridentifica~ 

tion and ·investigation of characteristic of exotic nµclei decay. 

One should note, that the intensity of the secondary beam and the 

ratio of particles yield' from the target depend · on Z nucleus-target and 

selected. magnetic . rigidity of the MT1-MT2 system.· In rea~tioris with 11B 

ions (20 MeV/nucleon) and targets from 12c and 9Be the yield of 4He and 

~6tte i"sotopes. is predominating. The measured yields ·ratio of 6tte at bombard..:: 
11 .• · 181 · 12 9 

ment of B targets with Ta, C and Be is near. to 1 :2:4 ratio. The 

widest range of secondary products is oberved in reactions with .heavier 

targets and ions, for example, 2~e (20 MeV/nucleon) ·+ Ta (fig. 2). The 

2 

I 
-1 

,i 
·. I 

"i ~ 

·1 

I 
I 

efficiency of separation of. secondary beams can reach several . per· cent 

from their total yield in the given solid angle.: 

,. Ne(20Mev/u) + Ta 
80 

. \ . 
! -~,,,. 

2 ~ ~•, C 
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Fig, 2 • .d. E-E-matrix for reaction Ne (20 MeV/nucleon) + Ta 

2. L\E-E tel~scope :and identification of 

reaction products 

In order to analyse the isotopic purity of· ·secondary beams after 

the magnetic separator .MT1-MT2 the method of specific losses and total 

energy measurement was used. A semiconductor. telescope applied for this 

goal includes two solid state 'Ll E-detectors with a thickness. of 40-50 µ 

and· E-detector with a .. thickness' of · 2 rrm. Registered· particles are identified. 

by means of the image po~t' ~rt the matrix cor~espoi:iding to coded amplitudes 

of Ll E- and E-pulses. From the matr~ presented .·:in fig. 2 it follows 

that. telescope resolution allows to. identify correctly the ·reaction· products 
. . '' . ' , ~ .. ' ' ' 

by A and z. 
J.. a £articles detegt9~ 

For registration of J3.-par~icles, emitted from implanted nuclei into 

. the ;emiconductor telescope, · ·a scintillator · of NE-213. · type · in the · form./· 

of a . cylindrical . glass ~ th -a bottom was . applied. The . dimension,-; of the 

scintillator are 100 x 0 50 iiru2 , the ~ls thickness is . 5 rrm. The bottom 

of the scintillator is . optically bound with a photomultiplier PEM-93. 

As'it was shown by the results of measurements, the efficiency of 0.:-parlicles 

registration at . energie~ typical for J3.-decay of neutron-:-rich isotopes of 

light elements, approaches 95%. A signal, from .the PEM proceeded after 

amp~if~cation to .the amplitude-c?de converter; the line~ gates of ~ch 

opened after the pernrl.ssive s~gnal of. fragment registration ·.with selected 

A.and Z the properties of which are investigated; 
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4. ·Neutron dete.ction and measurement of 
their multiplicity 

Proportional counters fill~d with 3iie with 1% CO 2 admixture at a 

pres_sure of 7 atm were chosen as neutr~n detectors. In the given set-up 

56 proportional counters . were used · which were positioned in 4 rows by 

14 counters in a cylinder made of plexiglass with_ a volume of about 0.2 m3 

and a cavity inside for a semiconductor telescope arid B-particles detector. 

The scheme of neutron counter position'' is given in fig. 3 and the 

· detailed description i~ presented · in ref. .17 I . ' The angle _between counters 

Fig. 3. Scheme of neutron counters positio~ with ,3iJe-filling: 

1 - . 3ife-counters; 2,7,8 - plexiglass;. 3 - cadmium foil; 

4 - steal.tube; 5 - plexiglass plugs; 6 - cavity for 

detector~; 9·- preamplifier and high~voltage_scheme. 

is 12°. The ~lectro~ic· ·syste~• used for neutron detector maintenance -permits 

to obtain information about the quantity . and numbers of counters which 

registered the neutrons. 

The detection efficiency of single neutrons E. . . was determined 
· · 248 . · .· n . · 

relative to the. . Cm standard for whic~ the. mean ':'alue of. prompt neutrons 

per one event of spontaneous fission . ]) = J.14±_0.001 . was taken. At the 

same time, the efficiency was C, n = 0.315±.0.010. Emission ;~obabilities 

of . different . neutron. numbers Pi · are related with experimentally measured 

distribution over . multiplicity . of . the. registere_d events · by a system of 

equations: 
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with-normalization condition: 

.where Fn 
N 

n 
max 

E i N1 i= 0 

• 

n max 

E P1 
i= 0 

1 • 

and Ni - events number with i - registered neutrons. 

In order to determine P. values and :their 
1 

statistical regularization ISi was employed. 

errors, the method of 

5. System of data acquisition 

A block-scheme of electronic system of the given set-up is presented in 

151- The process of e~perimental data acquisition is realize~ by means 

of a PS/ AT computer and proceeds in the following way. After measuring 

the specific stopping power losses L\ E and. the rest energy E, the data 

selection over given value of A and Z for ·a short period (tens of µsf 

by the analysis of applying the registered event to the internal region 

or ·a preassigned ..:.'I. E--E contour on the matrix is performed. In case of 

fragment registration, the· properties of which ar~ inve.st:i.gated, the -~ermis­

sion signals proceed to B-particles and neutron registrations. The time 

of ·arrival of B-particle is m~asured. At the ·same tim~ the maximum expectation 

time of B-particle equals a few half-lives. Beside the starting signals 

of B-n · correlations, simultaneously with them, a_ signal locking the HF­

gen.erator of the U-400 cyclotron is formed. One should note, that the 

time . from the registration . of. the fragment moment on the telescope up 

to the locking of the HF-generator of the cyclotron is essentially lower 

.than the time-interval between successive clots of accelerating ions. 

In case a signal from -the B-counter into the computer memory is .absent the 

information enters only from the semiconductor telescope. In case 

there apprears a . signal. from a B-particle during n T112 the information 

·is added by: the time of arrival.code, the amplitude of B-signal and data 

about.the registered neutrons. 

RESULTS AND ANALYSIS OF EXPERIMENTAL DATA BY 
ll - HALF-LIFE AND 6-n DELAYED NEUTRON DECAYS OF LIGHTEST NUCLEI 

On a ·separated secondary beam of the U-:-400 accelerator experiments 

investigating the properties of. 13 - decay of 8tte, 9u , 12Be, 13B · were 

carried out ,and preliminary data on B-n decay·. of • 11 Li were obtained. The 

secondary beam of 8tte and 9Li was obtained in reaction 11 B (20 MeV/nucleon) ·+ 
181 . 12 13 20 + Ta, and for producing Be and B nuclei the reaction with Ne ions 
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and energy (20 MeV/nucleon) seerred to· be optimal. As an illustration of 

this in fig. 4 the distribution of Jl - particles corresponding to the 

investigated nuclei decay are presented. For He and Li isotopes the inter­

ruption time of secondary beam for Jl - particle waiting for· was 1 sec 

,o•r--------~ 
•~-• ., , BH• 

,o•J • • , • 

t - 124.5 ms .. c. • 
1/2 , . • "' ,o,j_ _________ _ 

l•0
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Fig. 4. Experimental curves of ·nuclear 
. , A__ ' 9 . 

decay. of 7fe and . Li . 

Straight 

a fitting of 

data by the 

method. 

lines present 

experimental 

least squares 

'.cmd for 'Be ~d B - _100 msec,: respectively. As follows from table 1, the 

obtained values of half-life · (T1';2), are _in a good agreement with the 
, · . · · 12 

previously measured values,· with the _exception of Be. 

Table 1. 

Nucleus T~;ims) T1;~(ms) 
. * 

Pn,wn (%) 

exp. other works exp. 

8ire 124.5.±. 0.2 119±1.5 1101 P
0 

=87.Qt1 :1 

9Li 

11Li 

12Be 

13B 

* 

, .181 .8±_0.4 ,. _178.J.±.0.4 

8.Qt1 :o 

13.1,±_0.5 

17.Qt0.4 

· 8.5.±.0.2 

11.Li:±.0 .• 5 

23.6.±_0.9 

. 17.4,±_0.2 

The definition of Wn =1i Pi 

1101 

1101 

191 

p1 =12.7±_2.6 

P
0 

=86.6.±_0,9, 

p1 =1J.J.±.3;4 

P
0 

=45.9±_4.6 

P1 =29.Li:±.2.6 

P2 =15.2±_3.0 

P3 =5_.1±.J.0 

W =94+9 n .. -

1101 wn ~. 0.08 

1101 W ~ 0.0J n 

is given elsewhere 151. 
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* Pn,wn<%) 
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p =84+1 
0 -

1101 

p1 =16.±.1 1101 

wn =50±_4 1101 

p1 =85.±.1 · 1111 

P2 =4.1±_0.4 111 I 
. P3 =1.9±0.2 111 I 
W =95+8 

'· n .- I 11 I 
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The obtained value clearly conforms_ with T112=11.4 _ms measured in pape_r 191. 

Besides half-life measure,ments _the , present detection system allows 

to measure multiplicity distributions of neutron emission and also angular 

distributions of neutr~ns at' different multi~licity. In table 1 .the probabi­

lities of i.dei~yed ·neutron emission for investigated nuclei. ~e gi;_,en. 

The data analysis shows, that P probabilities of B-delayed neutro~ emission 

for" 8ire isotope conform with ta~e values 1101. · _··, 

For 12Be and 13B decay the neutron emission was not observ'ed,, whi~h 

permits· to obtain the limits which d~ not contradict ·to the known data' I 10 I -
As to 9ti, we have received a ~mane~ value of neutron emissi~~- p;~bability 

':compared with tha{ in j11 [. N;t~ -t~t data 6~ multiplicit; distribution 
- · · 11 ' · · ·. •. , ·,, . · 
of _ neutron emission for . _ Li disagree with the results I 10 I , though _the 

experimental 'values of w are :in 'good adreement. The cause of such disagre-n ... 
ements is not yet determined. These uncertainties require additional expe-

. riments . on· precise determination of properties of neutron.:.rich isotopes. 

For nuclei of greater inte~sity ~- second~ beams such as;. 8iJe 

and 9Li -~gul~ neut~on distributiO!)S. emitted after B-deca; _are ·obt~~d. 

In fig. 5 the angul~ distribution spectra are' presented. From spectra 
< ' • - -. -· ' - • ' • ' •• C. , 

analys_is one should, make a conclusion. about isotopic neutron .distribution 

at n = 1 . The, e:per~ents on studying the angular correlation . between 

B-delayed neutrons in case of. multiple emission are of great interest 
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Fig. 5. Angular distribution of ~~~trons er~itted · 

after B-decay of 8ire and_ 9Li nuclei. 

and should be continued; The other trend' in th~ works on the lightest 

nuclei properties is the investigation of n:..a.elayed emission of d,t-clusters 

and ol,-particles and other ·still heavier nuclei. 
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STUDY OF:ELASTIC SCATTERING 
OF 6 He AND 9ti NUCLEI ON 208Pb 

, . - ; _-- .. 
. . Rapid development of secondary beam technique offers a unique pos-

_sibility to make spectr~s~opical studies of nuclei far from stability 1121. 

One of the main goals of such investigations is to study the interaction 

· particle cross · section of the secondary beam with target nuclei. One of · 

the most interesting results obtained in such experiments is the radius 

of interactioi:1 of light neutron-rich nuclei from systematic analysis of 

total reaction cross -sections measured at · high and intermediate energies 

of secondary particles 113, 141 •. Nevertheless one should note, that data 

on reaction cross sections are rather insensitive to the details of nucleon 

distributions in peripheral region and in the interaction potential between 

the colliding ions 1151. 

Farli~r, another method 1161 of nuclear structure investigation, 

based on applying the classical interpretation of hea~ · ions : interaction 

with. nuclei at ion energies above the Coulomb barrier was ·proposed and 

developed. Accord_ing to this approach a particle .. moves along . the Coulomb 

trajectory· and can undergo inelastic interaction deducing it from the 

channel of_ elastic scattering. Studying the dependence of · experimental 

·data on elastic scattering from the distance of closest approach 

where 

a -1 6 
D = -

2
- ( 1 + sin (--~) ) 

2 

a= ~--e• 
E 

(1) 

(Zp• e and Zt• e are the charges of projectile-nucleus and target-nucleus, 

E ...: energy ion in c. m. , 9 - scattering angle · in c. m; ) one can determine 

both interaction radius I 16 I , and stron~ absorption radius· I 17 I . 
On the other hand, one can interprete the elastic scattering of 

heavy ion~ in the fr~ework. of ~ptical model (OM) both with a phenomena_- . 

logical optical potential (OP)· and semimic;oscopic·al real part calculated 

1181 from nucleon-nucleon interaction and nucleon distributions in colliding 

nuclei. 

The experiments on angular distributicm research of elastic scattered 

nuclei 6lle and 911 on nuclei from. 208i,b and. their investigation with 

the help. of_ the mentioned methods w~re _ carried out. 6tte and 911 nuclei 
. · , . . · . 11 .· . 

obtained at bombardment of a thick target from. tantalum by . B ions with 
.. - . . ' . ,.: ,. 

energy of-~ 200 MeV 1191, were formed into secondary beam by means of 

, 8 

reduction system and ·. extracted beam · formation of tJ-400 I 5 I · accelerator 

and via collimators system of 5 rrm diameter,.with the help of a quadrupole 

lens were focussed on - a thin _ target :. fr~m separated: isotope of- 298i,b of 

,-J 300 µg/cm2 thickness. Separation system of reaction products was a·qjusted' 

to 
6

He emission l<l.th energy of 57 MeV and 911 with energy of, 86 MeV and 

with energetic accuracy,.., 2%. The scattered nuclei 6tte and 911 on P~target 

were registered by plastics of CR-39 type. The monitoring of secondary_ 

beam was .'.performed with the help of a telescopemrle of silicon semiconductor 

detectors: 2l>.E x E containing 2uE detectors with a sensitive layer from 

70 '. up to 150 . µm and an E-detector of 2-2. 5 rrm . thickness placed · in the 

centre-of the plastic hole 191. 

. After etching the plastic was scanned under microscope and the' tracks 

of 
6

He and 911 were identifi~d by their diameters taking account:the angular 

direction in relation to the·secondary beani •. In fig. 6 the elastic scattering: 

'10 

l ~:i Ooo o ~ 0 

.Ii: 0 l ... ~ ~ ••~ ,ooes "-.10- o 0° ~;~ + b. C 

10 ° 

50 3.50 100. o 1.so d (f:,n,) 

. Fig. 6; The-, elastic to Rutherford 

cross section ratio as a 

function of distance .of 

closest approach parameter 

for 611 (51 MeV), 6He (57 MeV) 

and 911 (86 MeV) elastically 
' ' 20FL · scattered_ on .:-Pb. 

differe1;tial cross section of 
6

He, 611 and 911 on 208i,b divided by the 

corresponding Rutherford one are given ·as a function of the [)-'..distance 
' . · · . 1/3 1/3. 

of the closest approach more exactly as a function of d =. D/(At + AP ), 

where At·· and 'A are the mass. numbers ·or· the. target and the· pro.jeetile, 
p 6 ' ' 

respectively. The .data for. Li .(E = 51 MeV) taken from ref. 1201 are-also 

shown. It. is. seen from t~e _ figure, that the rat'io Oei/ b R undergoes 

the break at some values of d , which indicates to .the beginning of a. ' o. . ' 
nucle.ar or another process of strong interaction that leads to. the particles 

deviation from the Rutherford trajectory. 

The determined in this way parameters d. are given in table 2. 
• ' . . ' . '' 0 ' . 
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Table 2. 

Reaction 

6IJe + 2~b 
6u,+ 2~b 
911·+ ':~b 

·, 

Values of d parameter for elastic scattering 

of ~e, 6~ and 911 on 2~b 

·Energy d
0

, fm 
(c.m.) 
MeV 

55 1.65.±.0.05· 

51 . 1.65_t().OJ 

82 2.1 ± 0.05 

Note,. that d parameters appeared to be practically -equal to 6!.1 and 6iie 
0 . ' , ' . 

scattering. As it .is seen from fig. 6 and table 2, the determined· values 

of do for ,911 are significantly _higher than for 611. For, value Deif o R' 

equal .to 0.25 one can obtain the value of effective interaction radius. 

In table J the values of r
0 

parameter for 611, 6IJe and 911 obtained from 

experiment characterizing these radii are given. For comparison, the values 

r
0 

obtained earlier for elastic scattering of 6iie. and 911 and Ag nuclei 

I 19 I are; also shown, there. The comparison of · these 'values for 911, obtained 

Table J.. 

Nucleus 

6IJe 
911 

8IJe 
71L. 

6!.1·· 

Comparison of r
0 

parameter at scattering on 
20fL A g and . --pb _ 

Energy r
0 

on Ag, fm r on Pb, fm 
(c.m.) MeV C 

55 1.49±0.04 1.5.±.Q.05 

82 1.57.:t<).05 1.87.:t<).05 

43 1.57.:t<).05 

- 1·.43±0.0J 

- L49±0.0J 

from el'as~ic scattering on·Ag and Pb shows·that such r parameter increases 

at ':interaction· with 20Bpb cannot be ~elated with ·nuc{~ar 'absorption. Such 

increase of -~ffecti~e radius on 2~b can be caused by other factors such 

as the c;~lcmb dissbcicition'of' 911'in the field of 2~b nucleus or.dynamical 

.. polarizability of 911 nucleus in the fi~ld ~f 2~b nucleus. It is po~sible 

that 'in the ·g1ven · scattering process~s the· Coulonb rainbow scattering 

gives a predominant contribution. that leads to strong deviation from the 

Rutherford scattering 121 I. It is of interest to analyze these factors 

10 

on the ground ·of different model concepts •. 

In c~~btl:~ri-wiilt'th:1-s·:'the experimental elastic ~catt~ring cross 

sections . o'r -911: ~n ~~h, : showing ·anomalffs . were = analyzed in the framework 

of the: opticitl · model · (OM) • , :The ~alculations were ~!:!rformed both with a 

phenomenological'' optic-~i' potential and a semim:icroscopical potential of 

a double-folding model. Such data . anaiysis on 911 will be reported at 

this School; Evidently, that the works ~~~:~ted with secondary beams 
on studying the properties of exotic nuclei in spite of their difficulties 

c_an provide a number of new results for f~the~ development of model 
approximations. 

Our 1mnediate plans -for ·the investigat~on of exotic nuclei properties 

and of reactions on secondary ·beams formed of such. exotic nu~lei· are connec- .· 

ted with the improvement of heavy ion. accelerators of JI~, construction 

of new separating channel 6:i: secondary particles (COMBAS) on__:line with 
a 4 ~, - detector (FOBOS). . 

It is expec'ted that in 1992-1993 intensive extracted heavy ion beams 

(..., 10
13 

p;~-) rith.·( ~-40 and ·energies up· t~ 100 MeV/nucleon wtll· become 

available ·ror ·the ~esearchers .. This will provide increased production 

of secondary particles: The. separating ·channel COMBAS will allow to purify 

secondary particle beams from the primary he·avy ion beam in order . to trans­

port and· . focus · the secondary beam on the target· of the detector _array 
(FOBOS). 1221 

FOBOS provides wide possibilities for studying both .. light and heavy 

products of nuclear reactions since it _includes J subsystems: an array 

of 190 phoswich telescopes, JO combinations of position sensitive avalanche 

counters with axial ionization .chambers and a special forward wall 1231. 
" . ' . 

Wider prospects of researches on secondary beams at JINR will be 

opened at -the construction of the heavy ion stora1"-3 Ring Complex K4-K10 

1241 which will.include the existing heavy ion accelerators of the Laboratory 

·of Nuclear Reactions,· the shaping.ring K-4 with electron cooling of particles· 
and the synchrotron accelerating ring K-10. 

The authors· express their gratitude to Prof. Yu:Ts.Oganessian for 

the possibility of carrying out these investigations and for. the valuable 
comments on this work. 
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CKo6eneB H.K. 111 AP- E7-91-365 
HccneAOBaH111e 13-JaAep~aHHOH He~TPOHHOH JMIIICCL/1111 
Ill ynpyroro pacceRHIIIR HeHTPOHOlll36blTOYHblX 11130TO~OB 
rem1R Ill nlllTIIIR · 

On111CaH OAIIIH 1113 MeTOAOB nonyYeHl/llr nerYaHUJIIIX He~TpOH006ora111eHHblX RAep 
B KaYeCTBe BTOPIIIYHblX nyYKOB, KOTOpble c(jlopMlllpOBaHbl 1113 npOAYKTOB peaKl..llllH 
C TR~enblMIII IIIOHaMl/1 ~ JHepr111eH 20 MJ8/HyKnoH.Coopy~eHa ycTaHOBKa, no3eonR~-
111aR 1113MepRTb neplllOAbl 13-pacnaAa nerYaHUJIIIX RAep. eepORTHOCTIII ii-n-3aAep~aH­
HO~ 3MIIICCl1111 Ill pacnpeAeneHI/IR no MHO~ecTBeHHOCTIII 111cnycKaeMblX np111 3TOM He'1T­
POHOB. 3¢¢eKTIIIBHOCTIII per111cTpa4111111 ii-YaCTllll..l COCTaBnR~T 0,95,.a HeHTPOHOB -
0,315. H3MepeHbl neplllOAbl nonypacnaAa Ill eepORTHOCTIII ii-n 3~111CCIIIIII lll30TOnoe 8 He, 
9 li. 11 li. 12 8e Ill 13 8. ·c noMOlllb~ TpeKOBblX AeieKTOpOB Tlllna .. CR-39 1113yYeHO 
ynpyroe pacceRHl/le RAep 6 He ·111 9 li Ha i!Apax 208 Pb. AHan1113 AaHHblX 110 CeYeHI/IRM 
ynpyroro pacceRHIIIR 9 L i noKa3blBaeT, YTO 9 L i np111 nep111¢ep111YeCKIIIX B3alllMOAeHCT­
BIIIRX IIIMe~T AOBOnbHO 6onbUJ~ npo3paYHOCTb. npeAnonaraeTCil B npo4ecce pac-. 
CeRHIIIR ClllnbHall AIIIHaMIIIYeCKaSI nonRp1113a4111R 9 li 8 none rn~enoro i!Apa 208 Pb. 

Pa6oTa Bb1nonHetta a na6opaTOp111111 RAePHblX peaKl..llliH OHBH. 

npenpl!HT OfrLe/U!HeHHOro IIHCTIITyTa lt.D:epHLIX HCC1Je)l;OBaHIIH. JJ,y6Ha 1991 

nepeBOAaBTOpOB 

Skobelev N.K: et al. 
Investigation of ii-Delayed Neutron Emission 

E7-91-365 

and Elastic Scattering of Neutron - Rich Isotopes 
of He and Li 

One of the methods to obtain the lightest neutron-rich nuclei as secon­
dary beams is described. Secondary bejms are formed from a nuclear reaction 
due to heavy ions with the energy of -20 MeV/nucleon. A set-up is construc­
~ed which allows to measure half-lives of ii-decay,· probabilities of ii-de­
layed neutron emission and neutron multiplicities. The efficiencies for 
detection of ii-particles are 0.95, of single neutron - 0.315. The half-li­
ves probabilities of ii-delayed neutron emission and neutron multiplicities 
for·~ecay of 8 He, 9 Li, 11 Li, 128e and 13 8 were measured. The elast,c scat­
tering of. 6 He and 9 Li was also studied. The data analysis of the measured 
~lastic cross~section shows, that the peripheral 9 Li interaction region 
has a rathe~ high transparency. Strong dynamical polaiization of the· 9 Li 
nucleus in the field of the heavy nucleus of 208 Pb in the process of scat-
tering is proposed. _ ' · 

The investigation has been performed at the Laboratory of Nuclear 
Reactions, JINR~ 

~. 
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