On Some Properties of Nuclei Close to Sn-100
V. I. Isakov, K. I. Erokhina
AHHOTaUuA

B paboTe npeactasneHbl pe3ynbTaTtbl pacv4eToB pasfiMyHbIX CBOMCTB s4ep BOM3n gBaxabl Maru-
4YeCcKoro HemTpoHoAeULMTHOIO HyknMaa %°Sn, KoTopble MHTEHCMBHO 3KCMEPUMMEHTAaNbHO uUccneny-
l0TCS B HAacTosiLee BpeMs. PaccunTaHHble XapakTepUCTUKKN BKITHOYAKOT B cebs 3HaveHust macc 25 aaep,
a Takke CBONCTBa BO30OY>XAEHHbIX COCTOSIHUI Marm4eckoro Hyknuga n agep tmna «Marmyeckmi octos
NoC ABe KBasnyacTuybl». PaccMoTpeHbl Npobremsl aheKTUBHBIX KBagpynoSibHbIX 3aps40B 1 nepe-
HOPMUWPOBKM cnabon akcuanbHOW KOHCTaHThI B sapax B6nmaun 1°°Sn.

Abstract

The work presents calculations of various nuclear properties for nuclides close to the neutron-deficient
doubly magic 1°°Sn, which are under intensive experimental study at the present time. The considered
nuclear characteristics include mass values for 25 nuclei around the core as well as properties
of excited states of the core and the «core plus two quasiparticles» nuclides. The problems of effective
guadrupole charges and weak axial constant in nuclei close to 1°°Sn are also examined.
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JKcTpakumsa cpynnepeHoB pacTBOPUTENEM U3 INEKTPOAYrOBOWU CaXu
Ha NMUIIOTHOM YyCTaHOBKe

B. I1. Cedos, B. A. LLlunuH
AHHOTaUuA

OnucaH onbIT paboTbl N0 3KCTParnpoBaHuio yNNEePeHoB U3 ANEKTPOOYIrOBO CaXn OpraHUYecKnum
pacTBOpuUTENEM (O-KCMIONIOM) Ha yCTaHOBKE MUIOTHOro mMacwTtaba. OnpeaeneHbl onTMMarnbHble
TEXHONOrMYECcKMe PeXnmbl NpoLecca, yCTaHOBMNEHbI OCHOBHbIE HEOCTaTKN B KOHCTPYKLUW YCTaHOBKM,
npeanoXxeHbl MeponpuaATUA ANg UX yCTpaHeHus.

Abrtract

The experience of extraction of fullerenes by organic solvent from fullerene containing electric arc
soot on the pilot scale plant is described. The optimal technological regimes of process of extraction are
determined, the principal defects in the construction of plant are ascertained, the measures are offered
for their removal.
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HekoTopble Bonpocbl METOAUKM M annapaTtypa AN HOBOro 3KcnepumeHTa
no usy4yeHuro P-He4yeTHOW acMMMeTpUM B peakuusix NoNApu3oBaHHbIX
XONOOHbIX HEUTPOHOB C JIErKUMK AAPaMU NpPU perucTpaumm NPoayKToB
peakuun nHTerpanbHbIM METOAOM

B. A. BecHa, E. B. lllynbeuHa
AHHOTaUuA

B paboTe onucbiBaeTca annapatypa Ans perucrpaumMm TOKOBbIX CUTHANIOB AETEKTOPOB, KOTOPYHO
npeanonaraeTcd UCnosnb3oBaThb AN onpeaeneHns koaddnumMeHToB P-HEUYETHOM acCUMMETPUN B peak-
LMAX XOMNOAHbIX MNONSAPU30BAHHbLIX HENTPOHOB C ferkumn sagpamun. HTerpanbHblii NOTOK NPOLYKTOB
peakuMm OOMmKeH cocTaBnaTb BennunHy N ~ 10%° 1/cek.

Ynpasnsowas n permctTpmpyroLwas 4actm onmcbiBaeMon YCTaHOBKM BbINOSTHEHbI HA MHOTOYHKLM-
OHanbHbIX Nfatax cbopa AaHHbIX 4SS NOBbILLEHUS HAAEXHOCTW.

OnuncbiBalOTCS KOHTPOSbHbBIE 3KCNEPUMEHTDI, BbINOSTHEHHbIE €3 AETEKTOPOB.

Abstract

In the work the equipment for registration of current signals of detectors is described which is supposed
to be used for definition of factors of P-odd asymmetry in the reactions of cold polarized neutrons with
light nuclei. An integrated flux of products of reaction has to be N ~ 10%° 1/sec.

Regulating and recording part of described setup is made up on multifunctional data acquisition
boards for increase of reliability.

The control experiments executed without detectors are described.
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AKcnepuMeHTbl C OOpHbIM OTpaBneHueM Ha dusndeckonm mopenu peakropa MUK

A. H. Epbikanoe, A. C. 3axapoe, K. A. KoHonnes. 1O. B. [lempoes,
P. I. Mukynuk, |B. ®. Camodypos|, C. J. CMmonbckul

AHHOTaUuA

B npenpuHTe aaHo nogpobHoe onucaHune dgusmyeckon mogenu (PM) peaktopa MUK, a Takke npu-
BeAEHbI pe3ynbTaTbl 9KCNEPUMEHTOB MO OTPaBNEHUIO aKTUBHOW 30HbI BopHoW kucnoTon (H,BO.,).

AkTnBHaga 3oHa ®M cogepxunt 18TBC peaktopa NMAK. B HMX TB3aNbl KpecToobpasHOro ceyeHuns
C BbICOTOM akTUBHOM YacTn 500 MM yCTaHOBIEHbI B TPEYrofbHOM peLléTke ¢ warom 5,23 mm. CpegHas
KOHUEeHTpaums ypaHa-235 (90% oboralueHnst) B akTuBHOM 3oHe coctaensieT 540 r25U/n. Jons meTtanna
(UQ, B MegHoM maTpuLe 1 B cTanbHoi obono4ke) coctaenset 0,41 . B otpaxartene ®M pasmellanuce Te
Xe ropu3oHTarbHble, HaKNMOHHbIE U BEPTUKArbHbIE SKCMNEepPUMEHTarbHbIE KaHarbl, 4To 1 B peaktope MNMAK.

MonyyeH Habop 13 6 cepuin KpUTUYECKMX cutyauuii (60 n3amepeHuit), oTINYaLWMXCS BENNYUHON
OOpHOro oTpaBfieHnst Nerkon BoAbl aKkTUBHOM 30HbI U NOSIOXEHNEM KOMMNEeHcaunm paboymx opraHoB
perynupoBaHuns. B OByx cepusix HapyXHblin oTpaxaTesib Obln NerkoBOAHbIA, B OCTalbHbIX YETbIPEX —
TSXKENOBOAHBIWN.

CyMmapHble HeonpeaenéHHOCTN B COCTaBe U reOMeTPUYECKUX pa3dmepax oleHeHbl B A oA = £0,2%.

Abstract

In this report we give the detailed description of the mock-up of reactor PIK and also the results
of experiments of core poisoning with boron acid (H,BO,).

The core of mock-up consists of 18FA of reactor PIK. They have cross shaped fuel elements with
active height 500 mm in triangle lattice with spacing 5,23 mm. The mean concentration of uranium-235
(90% enrichment) in core is 540 g***UIl. Metal ratio (UO, in copper matrix and in steel cladding) is 0,41.
In reflector of mock-up are placed the same horizontal, inclined and vertical channels as in reactor PIK.

The set of 6 experimental series of critical situations (60 measurements), differs by boron poisoning
of light water of the core and by the position of the central control shutter. In two series the outer
reflector was a light water, in four other it was heavy water.

The total uncertainty due to material and geometry leads to the accuracy of reactivity: A o = £0,2%.
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Famma-cnekTp peakuumn *'Sn(n,y)*8Sn
N cxema BO30YXAEeHHbIX COCTOAHUM aapa '8Sn

1O. E. JloeuHos, JI. M. CMmompumckudu, 1. A. Cywkos

AHHOTaUuA

Mamma-cnekTp peakummn 7Sn(n,y)8Sn B ananasoHe 0,1-10 MaB 6bin namepeH Ha Ge(Li)-aetekrope
Ha BblBeEHHOM NOCPEeACTBOM HENTpOHOBOAA 13 peakTopa BBP-M (MNA®, MaTtumHa) nyyke TennoBbIX
HenTpoHoB. CnekTp yy-coBnageHun ¢ Hambonee UHTEHCUBHOWN Y-NUHUEN (Ey = 1229 k3B) n3mepeH
Ha cnekTpomeTpe yy-coBnageHuin ¢ Nal-Ge(Li)-geTektopamu.

Ha ocHoBe nony4eHHbIX AaHHbIX MOCTPOEHa cxeMa BO30YXXAEeHHbIX COCTOsIHMI 18Sn, coqepxalan
46 ypOBHEW 3HEepruu, Mexay KoTopbiMn pasmMelleHo 162 y-nepexoaa.

3HayeHus1 CNUHOB U YeTHOCTEeW onpegeneHbl Ana Bcex CocTosHun. Hdopmaums o y-crnekTpe
n cxeme BO3OYXOEHHbIX COCTOsIHMI 18Sn ncnonb3oBaHa Ansa onpeaeneHns BennYmMHbl MaTpuYHOro
anemeHTa cnaboro HyKIoH-HYKNOHHOro B3aMMOAEeNCcTBUA B KOMMNAyHO-COCTOSAHUN sgpa 18Sn. ®oToH-
Hasa cunoBas yHKUMA Ana nepBuyHbIX M1-nepexogoB He cnegyet E=-3aBucumoctn. OnpegeneHa
SHeprvsa cBA3n HENTpoHa B saape 8Sn, paBHas 9326,12(4) kaB.

Abstract

The y-spectrum from the 27Sn(N,y)**8Sn reaction in the energy range 0.1-10 MeV has been studied
with a Ge(Li) detector at the thermal neutron beam of the WWR-M reactor (PNPI, Gatchina).
The yy-coincidences with the most intensive y-line (E, = 1229 keV) were measured with the Nal-Ge(L)
yy-coincidence spectrometer.

The 18Sn level scheme involving 46 excited states and 162 y-transitions between them were
constructed on the basis of the experimental results. Spin values and parities are assigned to all these
states.

The y-ray data and spin-parity assignments were used for the determination of the matrix element
of weak nucleon-nucleon interaction in the compound state of 18Sn.

Tlie photon strength function of twenty one M1 primary transitions does not follow punctually
the E2 dependence. The neutron binding energy in 28Sn has been determined as 9326.12(4) keV.
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Methods of Small Angles Measurements in Emulsion Plane
F. G. Lepekhin, 0. V. Levitskaya
AHHOTaUuA

B amynbcuoHHon kamepe, 0bnyyeHHOM noHamu ceuHUa € aHepruein 160 A oB B CERN, Ha cnepgax
NepPBUYHBIX YacTuL, N UX OBYX3apAAHbIX PENATUBUCTCKUX dparMeHTOB NPOBEAEHO CPpaBHEHNE TOYHOCTU
N3MepeHnsa ManbixX yrroB TPeMs pasfiMyHbiMM MeTogamu. [MokasaHo, YTo cTaTUucTMyeckasa owmbka
N3MepeHna Maroro yrra Ha cnegax nepBuYHbIX YacTuL NPUMEPHO B [iBa pa3a bonbLue, YeM Ha criefax
ABYyX3apsagHbIX pparmeHToB. Ha anvHe B 1 MM oHa paBHa 0.5 munnupaguwana. Ha crnegax AByx3apsag-
HbIX YacTuy, Npy n3amepeHnn koopamHat 10-20 Toyek 0gHOro criefja OTHOCUTENBHO APYroro Takoro xe
cnepa yepes 1 MM nosiydyeHa ctaTmcTudeckas olwmbka namepeHusa manoro yrna B 8 MMKpopagmaH, 4to
CPaBHUMO C KYNIOHOBCKUM paccesiHUeM rnpu aTux ycrnoBmusax. PaccMoTpeHo npakTuyeckoe Ucrnonb3oBa-
HWe NOoJSTyYeHHbIX pe3ynbTaToB B paboTax no u3yyeHuto oparMeHTaLmm penaTmBmucTCKNX aaep B poTto-
SMYTbCUSIX.

Abstract

In the emulsion chamber exposed at CERN SPS by the lead projectiles at 160 A GeV the comparison
of the measurement accuracy of small angles in emulsion plane between pairs of projectile tracks
and between their two-charged relativistic fragments was carried out by three various methods.

It is shown, that the statistical error of measurement of a small angles between projectile tracks
is approximately twice more than between tracks of double-charged fragments. For one millimeter cell
value it is equal to 0.5 mrad. For the tracks of double-charged particles the available accuracy of 8 prad
is achieved by relative measurement of 10-20 coordinates of one track with respect to another one
with 1 mm intervals. It is already comparable to a Coulomb scattering under these requirements.
The practical usage of the obtained results for investigation of relativistic nuclei fragmentation
in photoemulsion is discussed.
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Laser lon Source for Laser Spectroscopy of Nuclides Far from Stability:
Experiment and Calculation

A. E. Barzakh, D. V. Fedorov, V. N. Panteleev, M. D. Seliverstov
AHHOTaUuA

[na vccnepoBaHua saep, yAaneHHbIX OT nonockl 6eta-ctabunbHOCTU, HEOBXOAMMO NPUMEHSATL
SKCNepuMeHTarnbHble MeToauku, obnagawLwme o4eHb BbICOKOW YYBCTBUTENbHOCTLIO. [pumeHeHne
METOANKN PEe30HAHCHOW (DOTOMOHU3ALMOHHON CNEKTPOCKOMUWN MO3BONSAET NPOBOAUTL U3MEPEHUS
N30TOMUYECKUX COBUIOB N CBEPXTOHKOrO pacLLensieHnst onTUYEeCKUX NMHUA U30TOMOB, NPU CKOPOCTU
o6pasoBaHus ux B mmwweHn nopsigka 10® at./c. B nabopatopumn MPUC (MNAD) Gbin npoBeaeH LMK
9KCMEPUMEHTOB C YAarneHHbIMM OT MOS10Cbl CTabMbHOCTY U30TONaMm UTTEPOUSA 1 Tynus (153 155Y b, 153 154Tm),
YyBCTBUTENBHOCTb AAaHHON METOAMKN onpenensieTcs BblCOKON adhdekTuBHOCTLIO (=10% B akcnepwu-
MeHTax ¢ usotonamm Yb) n cenekTMBHOCTLIO NTa3epHOro MOHHONO UCTOYHWMKA, KOTOPbLIA MPUMEHSCA
B 9KCNepuMeHTax.

PaccmoTpeHbl OCHOBHbIE XapaKTepUCTUMKM OAHHOTO TUNa Sla3epHOro MOHHOIO UCTOYHKKA. [MpuBeaeHsl
pesynbTaTbl pacY€TOB C NOMOLLbI MeToaa MoHTe-Kapio OCHOBHbLIX XapakTepucTuk (3¢peKkTMBHOCTb,
CENEeKTUBHOCTb, BpEMEHHasa CTPYKTypa MOHHOMO TOKa, AOMMepoBCKas WMPUHA U COABUT JIMHUK MOrno-
LLIeHMS), @ TakKe COOTBETCTBYIOLLME IKCNEPUMEHTArbHbIE JaHHbIE.

Abstract

The study of nuclei far from stability requires high sensitivity of the experimental technique.
The method of Resonance lonization Spectroscopy in a Laser lon Source (RIS/LIS) allows one
to perform measurements of the isotope shifts and hyperfine splitting for isotopes at the production rate
about 10® atoms per second. A series of experiments with Yb and Tm isotopes far from stability
(5% 15%Yb, 153 1%Tm) has been carried out at the IRIS facility (PNPI). The sensitivity of this method
is determined by a high efficiency (=10% for Yb isotopes) and selectivity of the laser ion source.

The basic properties of this type of laser ion source have been discussed. The results of Monte Carlo
calculation of the basic properties (efficiency, selectivity, time structure of the ion beam and Doppler
width and shift of the optical line) together with corresponding experimental data have been presented.
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