Theoretically Predicted and Empirically Observed Dependences
of the Terrestrial Greenhouse Effect on Temperature:
Implications for Climate Stability

V. G. Gorshkov, A. M. Makarieva
AHHOTaUus

Mony4yeHo NpubnuxeHHoOe ypaBHEHME pacrnpoCTpaHeHUs TEMOBOro MU3ny4yeHns B atmocdepe,
pelleHne KOToporo coBnagaeTt C TOYHbIM peLlleHeM U3BECTHOro ypaBHEHUA pagnaunmoHHOro nepe-
HOCa B YCNOBUSIX paanalMOHHOrO paBHOBECUS C OTHOCUTENbHOW TOYHOCTbIO nopsiaka 20 % npu
noBbIX 3HAYEHMSX ONTUYECKoN rnybunHbl aTmocdepsl. HangeHHoe ypaBHEHME NO3BOSISIET NPOCTO Y4eCTb
HepaaMaunoHHbIEe NOTOKM Tenna (CKPbITON TENMOThI U KOHBEKUMMW). PelleHne nony4yeHHoro ypaBHeHust
AaeT aHanUTUYECKYH 3aBUCMMOCTb NapHMKOBOIO adhbdekTa OT KOHLUEHTpaUnin MPOn3BOSIbHOIO Habopa
napHuKoBbIX BellecTs. C NOMOLbI HAaN4EHHOW 3aBUCUMOCTM MAapHUKOBOIO adbdekTa OT KOHLEHTpa-
LM NApPHUKOBbLIX BELECTB U TemMnepaTtypbl NOBEPXHOCTU NpoaHanu3MpoBaHa yCTOMYNBOCTb CYLLLECTBY-
towero knumata 3emnu. lNokasaHo, 4To CyLeCTBYOLWUI KNnMaTt 3eMnv € XXUAKOW rugpocdepont pmsn-
4Yeckn HeycTonymB. KonnmyecTBeHHO OLEHEHbI HabngaemMble OTKIOHEHUS B NOBEAEHMM NAPHUKOBOIO
appekTa OT TeopeTUHeCKUX (PU3NYeCcKUX 3akOHOMEPHOCTEN. BbickadaHbl KONUMYECTBEHHbIE apryMeHTbl
B NOMb3y yTBEPXOEHNA O TOM, YTO YCTOMYMBOCTbL CYLLIECTBYIOLLErO KnMMaTta MOXeT NnoaaepXunsaTbCcs
ynpaBnsoLwmM eNCTBUEM €CTECTBEHHOM BUOTLI 3emnu.

Abstract

We derive an approximate equation for radiative transfer in an atmosphere containing greenhouse
substances. Its solution coincides with the exact solution of the conventional radiative transfer equation
to the accuracy of 20 % for all values of atmospheric optical depth. The derived equation makes it
possible to easily take into account the non-radiative thermal fluxes (convection and latent heat) and
obtain an analytical dependence of the greenhouse effect on atmospheric concentrations of green-
house substances, to be used in the analysis of modern climate stability. It is shown that the modern
value of global mean surface temperature, which corresponds to the liquid state of the terrestrial hydro-
sphere, is physically unstable. The observed stability of modern climate over geological timescales
is due to dynamic singularities in the temperature-dependent behaviour of the greenhouse effect, which
we here quantify. We hypothesise that such singularities appear due to controlling functioning
of the natural global biota and discuss major quantitative arguments in support of this conclusion.
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Bo3MOXHble nposiBreHuns OIJ,HOHaI'IpaBneHHOIz TeKCTYypbl
MarHUTHbLIX NJIeHOK

A. B. Kosanees
AHHOTaUus

MeTooom BEKTOPHOro aHanm3a nonsipM3oBaHHbIX HEMTPOHOB MOMyYeHa rmcTepesncHast Kpuesas no-
NVKPUCTaNINYeCcKon xenes3okob6anbToBOW NNEHKN TONWMHON 3 MKM. BennumHel NOBOPOTOB BEKTOPOB
nonapusaumm gns NpOTUBOMONOXHO HaMarHMYeHHbIX COCTOsIHUI oTnuyatoTes Ha (40.5 + 2) %. Mpea-
rnonaraeTcs, YTO 3TOT 3PeKT CBA3aH C OQHOHANPaBMNEHHOW KPUCTaNINYeCckon TeKCTypon obpasua.
PaccmaTtpuBatoTcst HEKOTOPbIE BapuaHTbl KOHTPOJSIbHbIX OMNbITOB.

Abstract

A hysteresis loop for 3 p polycrystalline Co-Fe film has bean obtained using 3-D neutron polariza-
tion analysis. The rotations of polarization vectors for the opposite magnetization directions differ
by 40.5(2.0) %. It is suggested that effect be connected with a unidirectional crystalline texture

of the sample. The certain variants of control experiments are considered.
MpenpuHT Ne2461, 24.01.2002 r.
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Search for Spontaneous Collinear Tripartition of *2Cf Nuclei
A. V. Kravtsov, G. E. Solyakin
AHHOTaUus

PesynbTatbl M3yyeHnsa npouecca KOMNIMHEeapHOro TPEXTENbHOro pacllenneHns TSXenblx saep
obcyxaatotca B cea3n ¢ 30-n rogosymHon NMAAD nm. b. M. KoHcTaHTMHOBA.

Abstract

In connection with the 30-th anniversary of the PNPI a summary on the study of collinear tripartition
of heavy nuclei is presented. It continues the previous commemorative publications.
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New Facility for Fundamental Research in Nuclear Physics
with Polarized Cold Neutrons at PSI

A. Schebetov, A. Serebrov, V. Pusenkov, M. Lasakov,
P. Boni, M. Luthy, J. Sromicki

AHHOTaUus

lMy4yoK NoNApM30BaHHbIX HEUTPOHOB PEKOPAHO BbICOKOW MHTEHCMBHOCTM U cedeHnem 40x150 mm?
ObIn chopMUPOBaH MPY MOMOLLM YHUKASTbHOW ONTUYECKOW CUCTEMbI OSIMHOW 7 M ANd npoBeaeHust (PyH-
AaMeHTanbHbIX nccnegosanui Ha Lseruapckom MctouHuke HentpoHoB (SINQ) B nHctutyTe Mayns
Weppepa (PSI). UamepeHHast NNOTHOCTb NOTOKA XONOAHbIX HEUTPOHOB Ha BbIXOA4E HEUTPOHOBOAHOM
cucteMbl coctasuna 2:108 (cm*cMA)™L. HoMMHanbHbIM TOK MPOTOHHOrO ny4yka paseH 1.2 MA. CpegHsasd
nonsapu3aumsa HEMTPOHHOIO My4vka okasanacb paBHou <P>=0.97. YncneHHbln MeTo4 MCnosib3oBasica
Ana onTMuMm3saumn reoMeTpun HEeMTPOHOBOOHOW cuUcTeMbl. PaccuyntaHHaa NNOTHOCTb HEUTPOHHOIO
NoTOKa M CPeaHsisi nonsapusauuns nyyka paBHbl, COOTBETCTBEHHO, 1.6-1.8:108 (cm?>cMA)? n 0.975-0.98,
4YTO [OBOJILHO XOPOLIO coBnagaeT C U3MEPEHHbIMU BenuunHamu. HemarHnTHoe cynepsaepkarno
NiMo/Ti BnepBble 6bISI0 NCNOMB30BaHO B DOKYCUPYIOLLEM HEUTPOHOBOAE.

Abstract

A polarized neutron beam of 40x150 mm? cross-section and record intensity was formed by a unique
optical system of 7 m length for fundamental physics research at the Swiss Spallation Neutron Source
(SINQ) at the Paul Scherrer Institute (PSI). The measured cold neutron flux density at the exit of the
guide system was found to be 2:108 (cm?s'mA)1. The routinely used proton currentis 1.2 mA. The mean
polarization was found to be <P>=0.97. A numerical method was used for optimization of the neutron
guide geometry. Calculated flux neutron density and mean beam polarization, correspondingly,
1.6-1.8108 (cm?smA)* and 0.975-0.98, are close to the measured values. Non-magnetic NiMo/Ti su-
permirrors were used in the beam condenser for the fist time.
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Numerical Calculation of Neutron Fluxes at the Exit
of a Complex Neutron-Guide System at IRI, Delft

V. Pusenkov, A. Schebetov, H. P. M. Gibcus, R. M. Gommers,
F. Labohm, V. O. de Haan, A. A. van Well

AHHOTaUus

OnucbIBaeTCs YNCMEHHbBIN METO pacyE€Ta HENTPOHHbLIX MOTOKOB ANS COXHbIX HENTPOHOBOLHbIX
cucteM. OTANYMTENBHON OCOBEHHOCTBLIO JAaHHOIO MeToAa ABMNAETCA annpokcMMmaums reoMmeTpumn cuc-
TEMbI C NOMOLLbKO KOPOTKUX MPSMbIX CEKLMA. DTOT METOA MCNOMb30Bancs sl pacYETOB HEUTPOHHbIX
NMOTOKOB Ha BbIXO4Ee HOBOW HENTPOHOBOOHOM CUCTEMbI, yCTaHOBMNEeHHOM B MexdakynbTeTckoMm Peak-
TopHOM UHcTUTyTe (IRI). BbluMCNEHMs nokasanu, 4To s Toro, YTobbl OrpaHNYNTbL HEMTPOHHbIE NOTEPU
Ha ypoBHe 50 %, HeobxoaMmo, 4TObblI KoOadhPMUMEHT oTpaxeHuna cynepsepkana NiMo/Ti (m=2)
Ha OBOMHOM KPUTUYECKOM Yrie OTpaXKeHUsa NpupoaHoro Hukenst o1 He Huke 90 %. CpeaHsis BennynHa
CTYNeHeK B MecTax CoegMHEHUsT ONTUYECKMUX CEKUMA He JormkHa npesbiwaTtb 0.02 MM, a BONHUCTOCTb
CTEHOK OMTMYECKMX CeKLMh OormkHa ObiTb He Bbiwe 0.5 mpaa. MIsamepeHHble HENTPOHHbLIE NOTOKN Ha
BbIXO4€e HENTPOHOBOOHOM CUCTEMbI XOPOLLO COBMNanu ¢ pacCYUTaHHbIMU 3HAYEHUSAMMU.

Abstract

A numerical method of calculation of the neutron flux for the complex guide systems is described.
A feature of the given method is the «short section approximation» based on the dividing the guide into
many short straight sections. This method was used for the calculation of the neutron flux at the exit of
new neutron guide system at the Interfaculty Reactor Institute (IRI). Calculations showed that to mini-
mize flux losses to 50 % it is necessary that reflectivity of NiMo/Ti supermirror (m=2) at twice the critical
angle of nickel should not be lower than 90 %. The mean step between channels of the neighbouring
optical sections should not exceed 0.02 mm and the waviness of the optical section walls should not
exceed 0.5 mrad. The measured flux intensities at the exit of the neutron guide system showed quite
a good correspondence to the calculated values.
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MeToa npeun3sMoHHOM OOpPabOTKM KaToAHbIX nNnaTt
KpynHorabapuTHbIX NPONOpPLUOHaNbHbIX Kamep

A. 3. AHOpees, B. B. [Jo6bipH, B. A. Eecees, []. I. MapkywuH,
B. B. lNonsikos, E. B. PowuH, B. N. PsizaHoes, I". B. Pbi6bakos,
B. M. CamcoHoes, I'. I1. Conodos, O. I1. TapaceHkoea, B. I'. Ton4yuH

AHHOTaUus

MpeanoxeH 1 BHeApeH MeTod NMpeun3noHHo 06paboTkM KaToaHbIX NIOCKOCTEN KpynHoraGaput-
HbIX NPOMNOPLMOHanbHbIX Kamep. [na peanusauumn 3Toro metoga paspaboTaHo, U3roTOBMEHO U UCHbI-
TaAHO NonyaBTOMaTU4YeCcKoe YCTPOMCTBO (CTAHOK) Ansi 06pesky KpaeB nevaTtHbiX nnaTt, oGpasyowmx
KaToAHble nnockocTn. CTaHoK no3sonsieT 6e3 nepeycTaHOBKMN NeYyaTHOW NnaTthbl nepdopupoBaTh B nnaTe
nocagoyHble oTBepcTUs. [JOCTUrHyTa TOYHOCTb NpU obpeske KpaeB He Xyxe 15 MKM 1 25 MKM npu
nepdopaumm oteepcTuii. CTaHOK No3BOMSET NPOU3BOAMTL NO3MLMOHMPOBaHME U 0BPe3Ky Co CKopoc-
TblO HE MEHEE TPex neyvyaTHbIX NnaT B Yac.

Abstract

There was proposed a new method for the printed circuit board machining. This method was imple-
mented by semiautomatic Cutting Machine, that was developed, produced, and tested. The CM
is intended for the precise edge trimming of the Printed Circuit Boards for the cathode pad planes
of the large size proportional chambers. The CM allows punching the positioning holes without reinstal-
lation the PCB. The achieved accuracy of edges is 15 um and 25 um of the hole position. The produc-
tion performance is better than three pieces per hour.

MpenpuHT Ne2465, 11.02.2002 r.
E-mail: polikov@mail.pnpi.spb.ru

Pe3oHaHcHasa pa3a v 3Hakn P-He4yeTHbIX U P-4eTHbIX 3P eKkToB,
Habrnaaemblie B peakumsx ¢ HEUTPpoHaMu

J1. M. CMompuuykut
AHHOTaUus

B paboTte nokasaHo, 4TO BBeAEHNE pe30HaHCHOW ¢ha3bl A4S ABYX KBa3UCTaLMOHAPHbBIX COCTOSIHUI
C OMHaKOBbIM CNWHOM M MPOTUBOMOSOXHON YETHOCTLIO MNO3BOSSAET CornacoBaTb C TEOpUEN aKcrnepu-
MeHTanbHO Habngaemyo 3HaAKOBYHO 3aBUCMMOCTb Kak P-HeYeTHbIX, Tak U P-4eTHbIX 9¢bheKToB B pe-
aKkumsx ¢ HemTpoHamu. COBMeCTHOE onmcaHue Takux 3deKToB NO3BOSISIET ONPeaenuTb U3 aKcnepu-
MeHTa Hen3BeCTHble (CBOOOAHbIE) NapamMeTpbl TEOPUMN.

Abstract
It is shown that, by introducing a resonance phase for two opposite-parity quasistationary states
of the same spin, the observed sign dependence of P-odd and P-even observables in neutron-induced

reactions can be matched with theoretical predictions.
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Non-Abelian Confinement via Abelian Flux Tubes
in Softly Broken N=2 QSD

A. Marshakov and A. Yung
AHHOTaUus

N3yyaeTcs KoHdaiHMeHT B MsArko HapyweHHon N=2 KX[ ¢ kannbposouHoii rpynnoi SU(N ) n N,
rmnepmynbTUnneTamm yHgameHTanbHon matepun (kBapkamu). BelpoxgeHne Ha KylTOHOBCKOW BETBU
CHMMaeTCcsa Manon maccoi npucoegnHeHHon matepun. ObeyxgatoTca N=1 Bakyymbl B TeOpUn C Ka-
nnbposo4Homn rpynnor SU(3), KoTopble BO3HUKAIOT B pexnme criabon cBA3n npu 60MbLUMX 3HAYEHUSX
MaccC KBapKoB, N U3y4arTca TPYOKN NOTOKa U MOHOMOMbHbIN KOH(PaHMEHT B 3TUX BakyyMmax. B vacT-
HOCTU, oBHapyxeHbl BPS-cTpyHbl B kannbposo4vHon Teopun ¢ rpynnon SU(3), obpasoBaHHbIe ABYMS
U(1)-kannbpoBOYHbIMM MOMSMU, B3aMMOLENCTBYOLWUMU C ABYMSA cKansapamu. OTU CTPYHbl ABMASOTCA
o606ueHnem obbluHbIX Buxpen AbpukocoBa-HunbceHa-OneceHa. 3atem usyyatotes SU(3)-Teopum
¢ N.= 4 n N.= 5 apomatamu KBapkoB C OOVMHAKOBbIMU Maccamu. B aTux Teopusix B HEKOTOPbIX N=1
BaKyymax BoccTaHaBnmBaeTca SU(2)-kannbpoBodHada rpynna Ha KBaHTOBOM YpoBHe, T.K. SU(2)-cek-
TOPbI TEOPUN HE SABMFITCH aCUMNTOTUYECKN CBODOAHBLIMMU.

Abstract

We study confinement in softly broken N=2 SUSY QCD with gauge group SU(N_) and N, hypermul-
tiplets of fundamental matter (quarks) when the Coulomb branch is lifted by small mass of adjoint
matter. Concentrating mostly on the theory with SU(3) gauge group we discuss the N=1 vacua which
arise in the weak coupling at large values of quark masses and study flux tubes and monopole confine-
ment in these vacua. In particularly we find the BPS strings in SU(3) gauge theory formed by two
interacting U(1) gauge fields and two scalar fields generalizing ordinary Abrikosov-Nielsen-Olesen vor-
tices. Then we focus on the SU(3) gauge theories with N.= 4 and N.= 5 flavors with equal masses.
In these theories there are N=1 vacua with restored SU(2) gauge subgroup in quantum theory since
SU(2) subsectors are not asymptotically free. We show that although the confinement in these theories
is due to Abelian flux tubes the multiplicity of meson spectrum is the same as expected in a theory with
non-Abelian confinement.
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Small-Angle Proton Elastic Scattering from the Neutron-Rich Isotopes °He and
8He, and from “He, at 0.7 GeV in Inverse Kinematics

D. Alkhazov, M. N. Andronenko, A. V. Dobrovolsky, G. E. Gavrilov,
V. Khanzadeev, G. A. Korolev, A. A. Lobodenko, D. M. Seliverstov,
N. A. Timofeev, A. A. Vorobyov, V. I. Yatsoura, S. R. Neumaier,
P. Egelhof, H. Geissel, H. Irnich, G. Minzenberg,
W. Schwab, T. Suzuki, M. Mutterer

G.
A.

AHHOTaUus

AbcontoTHble anddepeHymnansHble cedeHnst ynpyroro p*He, pHe n p8He paccesiHua Ha manble
yribl U3MepeHbl B UHBEPCHOW KMHEMATUKE Ha BTOPMYHbIX Nyykax *58He npwm aHeprum okono
0,7 MaB/HYKMOH. QKCNepMMeEHT BbINOMHEH Ha yckopuTene LleHTpa Tskenbix noHos (GSI, JapmwTtaar).
HanonHeHHas BogopoaoM noHmnsaumoHHas kamepa VIKAP aenanace ogHOBpeMEHHO ra3oBon MuLLe-
HbIO U AEeTEKTOPOM MPOTOHOB OTAAYM. YTOn paccesHUs HaneTarwmx YacTuy n3Mepsscs ¢ NOMOLLbIO
cUCcTeMbl NPoNopLUMOoHanbHbIX Kamep. B crnyvae paccesHus NpOTOHOB HA HEUTPOHHO-M30bITOYHbLIX N30-
Tonax ®*He n 8He auddepeHymanbHble ceveHns ynpyroro paccesHnsa do/dt 6binm n3aMepeHbl B UHTEP-
Bane 0,002 < [{< 0,05 (M3B/c)? raoe t — kBagpaT nepenaHHoro 4-nmnynsca. OQudpdepeHymansHoe
ceyeHune ynpyroro p*He paccesiHusi, namepeHHoe B nHTepsane 0,002 < (i< 0,02 (Ma3B/c)?, pononHsieT
pe3ynbTaTbl paHee BbINOSIHEHHOIO 3KCNepuMeHTa B NpsiMon knHematuke. V3 guddepeHumnanbHbIX
ceyeHui do/dt nony4eHbl MHTErpanbHble CEYEHUs YNpyroro paccesHus d,, NosHble CeYeHnst pacces-
HUA O, 1 NOMHble CEeYeHUs peakuuin o, NPOTOH-AAEePHOro B3auMoaencTeus. MonyyeHHble AaHHble
no do/dt no3sonaT onpeaenuTb paananbHble pacnpegeneHns matepun sgep °He n 8He n cooTtBeT-
CTBYIOLLME UM CpeaHeKBaapaTUYHble paguychbl.

Abstract

Absolute differential cross sections for elastic p*He, pHe and p®He small-angle scattering were mea-
sured in inverse kinematics with secondary *%8He-beams at an energy near 0.7 GeV/u. The experiment
was performed using beams from the heavy-ion synchrotron SIS and the fragment separator FRS
of GSI Darmstadt. The hydrogen-filled ionization chamber IKAR served simultaneously as a gas target
and a detector for the recoil protons. Projectile scattering angles were measured with multi-wire track-
ing detectors. For proton scattering from the neutron-rich isotopes ®He and 8He, differential elas-
tic-scattering cross sections do/dt were deduced in the range 0,002 < [i0< 0,05 (GeV/c)? of
the four-momentum transfer squared t. For elastic p*He scattering, the data obtained in the t-range
0,002 < [0< 0,02 (GeV/c)? supplement the results from an earlier experiment performed in direct
kinematics. From the differential cross sections, the integral elastic-scattering cross sections g,
the total cross sections g, ,, and the total reaction cross sections ¢, for the proton-nucleus strong inter-
action were evaluated. The data obtained on do/dt allow the radial matter distributions in the *He and
8He nuclei to be determined and the corresponding root-mean-square matter radii to be deduced.
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Nuclear Matter Distributions in the ®He and 8He Nuclei
from Differential Cross Sections for Small-Angle Proton Elastic Scattering
at Intermediate Energy

G. D. Alkhazov, A. V. Dobrovolsky, P. Egelhof,
A. V. Khanzadeev, G. A. Korolev, A. A. Lobodenko,
M. Mutterer, S. R. Neumaier, D. M. Seliverstov, A. A. Vorobyov

AHHOTaUus

BbinonHeH aHanna akcnepuMeHTanbHbIX AaHHbIX MO CEYEHMUSIM MarnoyrioBOro ynpyroro paccesiHus
NPOTOHOB NMPOMEXYTOYHOM 3Heprumn Ha sapax ®*He n 8He ¢ Lenblo onpegeneHnst paamepoB 1 HOpMbI
aTnX aaep. [Ana pacdeta ceveHuin ucnonb3oBanack Teopuda [Maybepa n gsyxnapameTpudeckue pac-
npegeneHnsa sgepHon NNoTHocTu. MNonyveHHasa nHgopmaymsa o oopme paguanbHOro pacnpeneneHms
agepHon maTtepum ®He n 8He cornmacyetca ¢ npefcTaBfeHMEM O TOM, YTO 3TM siApa COCTOAT U3
0-4aCTUYHOro Kopa M 3Ha4YMTeNbHOro HEMTPOHHOro rano. CpegHekBagpaTUYHble paguycbl pacnpege-
NEHNNn sAepHON MaTepuu, HarWAdeHHbIE NPU UCMOMb30BaBLUNXCA NapaMeTpusaumsx pacnpegeneHuni
NNoTHOCTK, paBHbl R =2,30(7) dm ana °*He n R _=2,45(7) dom ansa ®He. 3T 3HaueHUA paamycoB He
YUMTbIBAKOT BO3MOXHbIV BKNag XBOCTOB rasno Ha AanbHen saepHon nepudepun (r > ~ 6 com), cogepxa-
LLen Bcero nuwb okosio 1 % oT obuero konuyecTea aaepHor matepun. Ecnn nHopmanymio o xsoctax
rano B3siTb U3 TEOPUN N y4ECTb B aHanNu3e gaHHbIX, TO 3TO MOXET NPUBECTU K YBEMNYEHUIO N3BMEKae-
MbIx paguycos R Ha 0,1-0,2 dom. SkcnepumeHTarbHble daHHbIe Mo cedeHnsam p®eHe ynpyroro pacce-
AHUA ObINK TaKKe NCNOSb30BaHbI ANA NPOBEPKN NpeackasaHU pasfnnyHbIX TEOPETUYECKNX Mogenen
O HYKIOHHbIX pacnpeaeneHusax. Kpome Toro, pacCMOTpeHa YyBCTBUTENBHOCTb MOSHbIX CEYEeHUI peak-
unin p¢He n peHe k pasmepy saaep ®He un éHe.

Abstract

A Glauber based analysis of experimental data on the cross sections for small-angle intermediate-
energy proton elastic scattering from ®He and 8He has been performed for determining the radii and
radial shape of these nuclei using phenomenological nuclear density distributions with two free param-
eters. The shapes of the *He and 8He nuclear matter radial distributions deduced in the present work
conform with the concept that both nuclei consist of an a-particle core and a significant neutron halo.
Different types of parametrizations for the phenomenological density distributions have resulted in con-
sistent values of the root-mean-square matter radii: R_=2,30(7) fm for ®He and R_=2,45(7) fm for ®He.
These matter radii do not include possible contributions from density tails at the nuclear far periphery
(r > ~ 6 fm), which may contain only about 1 % of the total nuclear matter. Taking into account such
density tails from theory may increase the deduced R_-values by 0,1-0,2 fm. The experimental p®*He
elastic-scattering cross sections have also been utilized for probing the matter density distributions
resulting from various nuclear microscopic models. Besides, the sensitivity of the total p®®He reaction
cross sections to the size of the ®He and 8He nuclei has been considered.
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BHYTpeHHAA KOHBepCUsi B BOAOPOAONOAOOHbLIX MOHAX
®. ®. KapnewuH, 0. H. Hosukoe, M. b. Tpxxackoeckasi
AHHOTaUus

MNMpoBeneHo TeopeTnYeckoe UccrnenoBaHne BEPOATHOCTU BHYTPEHHEN KOHBEPCUM raMMa-nyyen ans
BOAOPOAONOAOGHBIX MOHOB B CPABHEHMMN C COOTBETCTBYIOLUMW HEATpanbHbIMM aToMamMu. PacyeTsl
BbINOSTHEHbI PENATUBUCTCKUM MeToaoM Oupaka-doka. [NonyyeHHble pe3ynbTaThl Nokasanu, YTo Bfms-
HME MHOTOKPaTHOM MOHM3ALMKN Ha KO3 DULIMEHTBI BHYTPEHHEN KOHBEPCUMM Ha K-060104ke MakcMmarnsHO
BOMM3KN nopora uoHM3auuMm U Ons nepexonoB BbICOKOW MYMbTUMOMNbHOCTU, rae 3dpdekT AocTuraet
nopsiaka BenuuuHbl. PasHuua ymeHblLaeTcsl ¢ BO3pacTaHWeM SHeprun nepexoaa, oAHako ocTaéTtcs
3aMeTHOW ONs NpaKTUYEeCKU BaXkHbIX nepexonoB. MonyyeHo, YTo MOHM3aLUUs aToma A0 BOAOPOAOO-
NoAoGHOro MoHa, yYnTbiBasi KOHBEPCUIO Ha BHELLUHMX aTOMHbIX 060M0oYKax, MOXET CYLLEeCTBEHHO,
A0 8 nopsiakoB BENUYUHBLI, USMEHUTb BPeMs XN3HKU sapa. MNpeackasaHHble adbdekTbl MOryT Habmo-
AaTbCs B 3KCMEPUMEHTax Ha ny4ykax pPensaTUBUCTCKUX TSHKENbIX MOHOB.

Abstract

Theoretical study of the internal conversion probability for H-like ions is carried out, and compared
with that for the neutral atoms. Calculations has been performed within the framework of the relativistic
Dirac-Fock method. The results obtained reveal that the influence of the multiple ionization on the
internal conversion coefficients in the K-shell is maximal near the ionization threshold and for transi-
tions of high multipolarities. In this situation the effect achieves an order of magnitude. The difference
decreases with increasing energy. However, the difference remains noticeable for nuclear transitions
which are of practical significance. The total effect of the ionization on the lifetime of the nucleus having
regard to convertion in outer shells, can be as great as 8 orders of magnitude. The effects predicted are
important for experiments with the relativistic heavy ion beams.
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Pusnyeckme cBOMCTBa U30TOMNOB BoAopoaa U UX COeAUHEHUN
Ha NIMHUN paBHOBECUSA XUAKOCTb-Nnap

C. [j. boHOapeHKko
AHHOTaUus

[MpoaHanuanpoBaHbl 3KCNEePUMEHTarnbHbIE AaHHbIE N0 AaBIEHUIO NAPOB, NNOTHOCTU XXUOKOW N ra3o-
BbIXx a3 H,, D, T, n HD Ha nuHum HacbiweHns. Ha ocHoBe Knaccu4eckoro 1 KBaHTOBO-MeXaHU4YeCKoro
3aKOHOB COOTBETCTBEHHbIX COCTOAHUIN MOJSTyYEHbI YpaBHEHNA ONA 3aBUCUMOCTEN JaHHbIX CBOMUCTB OT
TemnepaTypbl. 3aBUCUMOCTU C BbICOKON TOYHOCTbIO OMUCHIBAKOT 3KCNEPUMEHTasbHblEe AaHHble Ans
psiaa kpuoreHHbix rasoe (N, Ne, T,, D,, HD, H,, He) n nossonsoT paccunTaTb CBOMCTBA 9KCNEPUMEH-
TanbHO He U3y4deHHbIx coeanHeHnn HT n DT. Ha ocHoBe nonyyeHHbIX ypaBHEHWIA paccynTaHa TensoTta
napoobpasoBaHusi BCEX M30TOMOB BOAOPOAA U UX coeanHeHui. [TpoBeaeHo cpaBHEHNE pe3ynbTaToB
pacyeTta C 3KCnepuMeHTanbHbIMN JaHHBIMU U OAaHHLIMW pacdeTa ApYyrnx asTopos.

Abstract

Experimental data along saturated line (saturated vapor pressure, liquid and gas density) have been
analyzed for H,, D,, T, and HD. Temperature functions of these properties have been calculated
on base classical and quantum-mechanical laws corresponding state. The functions describe the ex-
perimental data for cryogenic gases (N,, Ne, T,, D,, HD, H,, He) with high precision and allow
the properties of unexplored experimentally compound HT and DT to be calculated. Heat of vaporiza-
tion all hydrogen isotopes and their compounds have been calculated on basis of these functions.
The results of calculate are compared with the experimental data and with calculation data of others
authors.
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Differential Cross Sections for the Charge Exchange Reaction 1tp —71n
in the Momentum Range from 147 to 322 MeV/c

M. E. Sadler, A. A. Koulbardis, B. Draper, S. Hayden, J. Huddleston,
L. D. Isenhower, C. Robinson, C. Allgower, R. Cadman, H. Spinka, J. R. Comfort,
K. Craig, A. F. Ramirez, T. Kycia, R. M. Clajus, A. Marusic,
S. C. McDonald, B. M. K. Nefkens, N. Phaisangittisakul, S. Prakhov, J. W. Price,
W. B. Tippens, J. Peterson, W. J. Briscoe, A. Shafi, I. I. Strakovsky,
H. M. Staudenmaier, D. M. Manley, J. Olmsted, D. C. Peaslee, V. V. Abaev,
V. S. Bekrenev, N. G. Kozlenko, S. P. Kruglov, I. V. Lopatin,
A. B. Starostin, N. Knecht, G. J. Lolos, Z. Papandreou, |. Supek,
A. Gibson, D. Grosnick, D. D. Koetke, R. W. Manweiler, T. D. S. Stanislaus
(Crysral Ball Collaboration)

AHHOTaUus

MpencraBneHbl U3MepeHHbIe 3HaYeHus auddepeHymanbHbiX CEYEeHU peakunmn TTp - TPn npu
umnynbcax 147, 175, 187, 211, 237, 268, 297, 322 MaB/c. Ctatnctuyeckue owmnbkn guddepeHum-
anbHbIX cevyeHnn coctaBnaT 3—5 %. Cncrematmnyeckme ownbkm oueHeHbl B 5—10 %. OkcnepumeHT
BbINOMHeH Ha yckoputene AGS bpykxarBeHckon HaumnoHansHour nabopatopum (CLUA) ¢ ncnonb3osa-
Huem getektopa Crystal Ball.

Abstract
Measured values of differential cross sections for the reaction 1Tp - 1n are presented. Statistical
uncertainties for the differential cross sections are typically at a level of 3-5 %. Systematic uncertainties
are estimated to be 5-10 %. The experiment was carried out using the Crystal Ball detector
at the Alternating Gradient Synchrotron at Brookhaven National Laboratory, USA.
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