Using of Unitarity Equations for the Calculation of Fermion Interaction
Amplitudes in the Superstring Theory

G. S. Danilov
AHHOTaUus

YCnoBusi YHUTapHOCTM CyNepCTPYHHbIX aMnnuTyd B3auMoOAencTBMs GO30HOB MCMONb3yTCA ANs
BbIYMCIIEHNS aMNNUTYA B3aUMOAENCTBUS PAMOHOBCKNX COCTOSIHMI, TO eCTb 10-CMMHOPHBLIX COCTOSIHUIA
N paMOHOBCKNX 6030HOB. MokasaHo, YTO M3 YCMNOBUIA YHUTApPHOCTM CrNEeayoT, KPOMe TOro, HEKOTOpbIe
WHTEerparnbHble COOTHOLLEHMS A NTOKanbHbIX BENUYUH, ONPEeAensoWmnX MCKOMbIe aMnnnTyabl. B npo-
N3BOSbHOM MOPSIAKE MO KOHCTAHTE B3aMMOAENCTBMS NoydeHa aMnnnTyga nepexofa Ayx 6eamacco-
BbiXx 6030HOB HeBa-LLBapLa B oBa Ge3maccoBble paMOHOBCKME COCTOSIHUSA. B ApeBecHoM npubnmke-
HWUM NS yKasaHHOW aMNNnTyabl NPOBEPEHbI YNIOMSIHYTbIE BbILLE MHTErpanbHble COOTHOLLEHUS.

Abstract

The unitarity equations for the boson interaction amplitudes in the superstring theory are used
to calculate the interaction amplitudes including the Ramond states, which are 10-spinors and Ramond
bosons. It is shown that, in addition, the unitarity equations require some integral conditions for local
functions determining the amplitudes in question. The n-loop, 4-point amplitude with two massless
Neveu-Schwarz bosons and two massless Ramond states is given explicitly. For the tree amplitude
the above integral relations are verified.
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Heterogeneous Calculations of FRM-II
Yu. V. Petrov, M. S. Onegin, K. Béning, M. Nuding
AHHOTaUus

AKTMBHas 30Ha coBpeMeHHbIX MiccnegoBaTtenbckmnx PeaktopoB (UP) nmeeT manbii 06 bEM M OTHO-
CUTENBbHO BOSbLUYID YTEYKY HEUTPOHOB B OTpaxaTesb, rAe pacrnofoXeHbl dKCnepuMeHTanbHble YCT-
ponctBa. MHorne NP cogepxxaTt antoMMHUEBbIE TBASbI, OXNaXkaaemble Nérkon Bogon. bnarogaps 6onb-
LLOW pasHuLe B AnvHe cBoboaHoro npobera HelTpoHa B H,O 1 B Al, B Takux 30Hax BO3HUKAET 3ameT-
HbI T.H. «["eTeporeHHbIn adhdpekT» (I'3). No onpegenenuto, 'S eCTb pasHuLa MeXay PeakTUBHOCTLIO,
BbIYNCNEHHOM ONA 30HbI C peasibHbIMU «reTeporeHHbIMU» TBaaMu, U PeakTUBHOCTbLIO, BbIYUCIIEHHOM
ANs YNPOLEHHOW «FOMOreHM3MpPOBaHHOM» 30HbI, B KOTOPOW BCE XMMMUYECKME dfIeMEHTbl FOMOreHHO
nepemeluaHsl: Ap, =p" - p"". Bnepsble otpuuartensHbin 'S 6bin obHapyxeH ana Teanos MK, [ns
antoMUHUEBLIX TBASOB OTpuuaTesibHbIn "D BbIn HaraeH Ans 30HbI peakTopa BBP-M.

B atom npenpuHTe 'S BbluMcneH anga peaktopa FRM-II. [eTeporeHHble pac4éTbl BbINOSHEHbI C NO-
MOLbIO ABYX pa3nnyHbix nporpamm MonTe-Kapno: MCU RFFI 1 MCNP-4B ¢ 6ubnuoTtekon saepHbIX
koHcTaHT ENDF/BVI. TonnueHas cbopka peaktopa FRM-Il 6bina Bocnpon3BegeHa BoO BCex AeTansx:
113 TONAMBHBLIX NSIACTUH, U30THYTbIX MO 3BOSIbBEHTE, MX 000MOYKM, OXNaX4aloWmMin NerkoBOAHbIN
3a3op u 1.n. KomnboTepHas Moaenb TOMAMBHOM NAACTUHbI TONWKWHoM 1.36 MM Bocnpomnssoaunia gop-
MY 9BOJIbBEHTbI CO CpeAHEKBaApaTUYHbIM OTKNOHEHNeM 1.36 MM. BaxkHbiM BbIno agekBaTHOE BOCMPO-
N3BOACTBO SHEPreTUYEeCKOm CTPYKTYpbl cedeHns Al. BeluncneHus ¢ nomolubto nporpammsl MCNP ganu
Ans [0 sHaveHne Ap,. =-0.5(1)% +0.7(1)% B 3aBUCMMOCTM OT MOMNOXEHNSA LIEHTParbHOro perynsatopa.
Takon 'O cokpawaeTt Bpems xum3Hm TBC npumepHO Ha 3 CyTOK.

Abstract

The cores of modern Research Reactors (RR) are characterized by a relatively small volume and
a high neutron leakage in order to yield an efficient production of thermal neutrons in the outside
moderator. Many RR have fuel elements with aluminum-clad fuel plates cooled by light water. Due to
a large difference of the mean free paths of the neutrons in H,O and Al a relatively large so called
«Heterogeneous Effect» (HE) arises in such cores. By definition the HE is the difference between
the results for the reactivity obtained from a detailed calculation considering the realistic «heterogeneous»
geometry of the core and from a simplified calculation using a «homogeneous» core model in which
the fuel plate lattice is homogenized: Ap, _=p"™' - p"™. For the first time this negative HE has been found
for the PIK FE. For an aluminum core the negative HE was established in the course of calculations
performed for the research reactor WWR-M at Gatchina.

In the work as described in this preprint the HE was calculated for the FRM-II. The «heterogeneous»
calculation has been performed using two different Monte Carlo codes: MCU-RFFI and MCNP-4B with
the ENDF/B-VI library. The fuel element of the FRM-1l was modeled in detail: the involute shape of all
113 fuel plates, the cladding, the coolant channels etc. were exactly reproduced. The involute shape
of each 1.36 mm thick fuel plate was modeled with an accuracy better than 3 um. Very important is
the adequate reproduction of the energy dependence of the Al cross section. The «homogeneous»
calculations used for reference were older Monte Carlo code calculations in which the core structure
was homogenized from the beginning (i.e. without a special cell calculation). In the calculations performed
with the code MCNP the HE is equal to Ap, . = -0.5(1)% +0.7(1)% depending on the position
of the central control rod. Such HE leads to a loss about 3 days of the total core life time.
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MU3mepeHune coaepaHMs NpoTUs B BbICOKOKOHUEHTPUPOBaAHHOMU
TsXKenou soae metroaom UK-cnektpodotometTpumn

U. A. Anekcees, T. B. BopoHuHa, A. U. I pywko,
0. A. ®edopuyeHko, J1. I'. XapumoHoea, A. C. Yuxoe

AHHOTaUus

OnuncaH HOBbI NOAXOA, K M30TONHOMY aHanmay Tsxenon sodbl. CoaepxaHue NpoTus a,, B TAXENon
BOAE onpeaenseTcsa He Npu NOMOLLM CTaHAAPTHbLIX 06pas3L 0B TSKENowm BoAbl (3TanoHOB), KOHLEHTpa-
LM KOTOPbIX onpeaeneHa Apyrmm MeTo4oM, a No MeToauke n3aMepeHnss abCcontoTHOro coaepkaHns
npotusa B Tsxenon Boge. Ha 6ase mHdpakpacHoro cnektpodotomeTpa Specord M80 paspaboTtaHa
MeToauKa abConTHOrO N3MEepPEHNS CoaePXKaHUSA NPOTUS B BbICOKOKOHLEHTPUPOBAHHOW TSXXErNon Boae
(a,, <0,6) ¢ TouHocTbiO £0,001%.

Abstract

The new method of heavy water isotopic analysis by infrared spectrophotometer is proposed. Accuracy
of the method can rich + 0.001% for high concentration heavy water (protium concentration a,, <0,6).
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Nuclear Matter Distributions of Neutron-Rich Li-Isotopes
from Proton Elastic Scattering in Inverse Kinematics

A. V. Dobrovolsky, G. D. Alkhazov, M. N. Andronenko, A. Bauchet, P. Egelhof,
S. Fritz, H. Geissel, C. Gross, A. V. Khanzadeev, G. A. Korolev, G. Kraus,
A. A. Lobodenko, G. Miinzenberg, M. Mutterer, S. R. Neumaier, T. Schéfer,
C. Scheidenberger, D. M. Seliverstov, T. Suzuki, N. A. Timofeev,
A. A. Vorobyov, V. I. Yatsoura

AHHOTauun

MeTopq ynpyroro paccesHus npoTOHOB Ha A4pax B UHBEPCHOW KMHEMATUKE MPU NPOMEXYTOYHbIX
9HEeprusax, paHee ycrnewHo NpUMEHSBLUNNCS NS UCCneaoBaHUs HEMTPOHHO-U30bITOYHBIX M30TOMOB
renus, 6b11 MCNOMb30BaH AN UCCreaoBaHNA M30TOMOB NNTUSA HA BTOPUYHbLIX Ny4dkax LleHTpa uccnego-
BaHUA TshkenbiX MoHoB (GSI, JapmwTtaaT) npy aHeprn 700 MaB/HyknoH. JuddepeHumnanbHble ceve-
HUSA M3MeEpPEHbI AN pagnoakTUMBHbIX n3otonos & % 1L, a Takke ona ctabunbHoro aapa °Li ¢ uenbto
CpaBHUTbL pacnpeaeneHne matepun ons agep SLi n ®He. OkcnepumeHTanbHas yctaHoBKa COCTOUT
13 noHu3aymoHHom kamepbl KAP, cnyxmnsLuen ogHOBpPEMEHHO BOOOPOAHON MULLEHBLIO N AETEKTOPOM
NPOTOHOB OTAAYM, U CUCTEMbI CUMHTUMNISALUMOHHBLIX CHETYNKOB M MPOMNOPLMOHanbHbIX KaMep Afs UAEH-
TUMKaUMN N U3MEPEHNS yria paccedaHnsa Hanetarowen yactuuybl. na nonyyeHmss pacnpeneneHuns
SAEPHON MaTepun namepeHHbole guddepeHumnanbHbie CeYEeHUs1 CPaBHMUBANUCh C CEYEHNAMMN, pacCyn-
TaHHbIMM B paMKax TeOpUM MHOrOKpaTHOro pacceaHus [naybepa ¢ MCnonb3oBaHMEM pPasfNYHbIX
napameTpusayuin S4epHon NIOTHOCTU C BapbUpyembiMy napameTpamu. MNpencraBneHsl pesynbTtathl,
noslydyeHHble AN pacnpegeneHi agepHon NoTHOCTU N cpeaHeKkBagpaTuYHbIX paguycos. Pacnpege-
neHve sigepHor matepumn B aape 1Li umeeT Apko Bbipa)KeHHOE NPOTSKEHHOE HEMTPOHHOE rano. Mame-
peHHble anddepeHymnanbHble cedeHns MoryT Takke ObiTb MCNOMb30BaHbl A4S MPOBEPKM Pa3fINYHbIX
TeopeTMYeCcKnx mogenen pacnpeneneHns matepumn B sgpax. [llpmBegeHo HECKONbKO NPMMEPOB.

Abstract

The method of proton elastic scattering at intermediate energies, which was already proven
for neutron-rich helium isotopes to be well suited for obtaining accurate and detailed information
on nuclear matter distributions of halo nuclei, was recently applied for investigation of neutron-rich
Li-isotopes using secondary beams from the Fragment Separator at GSI at an energy near 700 MeV/u.
Along with the radioactive & ° 1Li isotopes, the stable éLi nucleus was investigated to allow for a comparison
of the matter distributions between the A=6 nuclei °Li and ®He. The experimental setup consisted
of the ionization chamber IKAR which served simultaneously as a high-pressure hydrogen target and
as recoil proton detector, and a forward spectrometer for tracking and identifying the projectile nuclei.

For determining the nuclear matter distributions the measured differential cross-sections have been
compared to those calculated in the frame of the Glauber multiple scattering theory using various
parametrizations for the nucleon density distributions as input. The results on the nuclear matter radii
and the matter distributions are presented. The nuclear matter distribution deduced for the *Li nucleus
exhibits a very pronounced halo structure. The present data allow also for a sensitive test of theoretical
model calculations on the structure of the neutron-rich nuclei. A few examples are given.

MpenpuHT Ne2457, 21.12.2001 r., aHrmn. TEKCT.
E-mail: dobrov@rec03.pnpi.spb.ru

npenpuHaThl 12.2001 1. 4



Equilibrium, Isoscaling and Nuclear Isotope Thermometry Related
to 1 GeV Proton Induced Reactions

M. N. Andronenko, L. N. Andronenko, W. Neubert, D. M. Seliverstov
AHHOTaUus

B paboTte kpaTko npefcTaBneHbl pesyrnbTaTbl aHanmsa U30TOMHbIX BbIXOO4OB MPOAYKTOB peakuui
doparmeHTauum un rnyboko Heynpyrmx paclienneHunii, BblaBaHHbIX NpOTOHaMu ¢ aHeprmnen 1 MaB. Mpu-
BeJeHbl CBMAETENbCTBA PAaBHOBECHOIO Xapakrepa paccmaTpuBaeMblix npoueccos. [na obomnx Tmnos
peakunn HabngaeTcsa U30CKEUIMHN, T.e. dakTopM3aunsa OTHOLUEHU U30TOMHbIX BbIXOAOB U3 ABYX
peakunn. YctaHoBneHa 3aBMCUMOCTb U30CKENTMHIOBLIX MapamMeTpoB OT HYKITOHHOro cocTtaBa pacna-
aarwmxcsa cucteM. [leMoHcTpupyeTcs 0606LWEHHbIN N3OCKEWNNHT A9 OTHOLLIEHUIA N30TOMHbIX BbIXO-
A0B U3 NPOM3BOSbHbLIX KOMOMHaUMN ucnyckarwmx cucteMm. Ona peakuyumn cdoparmeHTaymMm nonyyvyeHa
cpeaHsada nsotonHaa Temneparypa nopsaka 4 MaB.

Abstract

Yields of isotopically separated light fragments and residual nuclei produced in p(1GeV)+A collisions
have been analyzed. An evidence for equilibrium nature of processes under consideration was presented.
For both fragmentation and spallation reactions isotopic scaling, i.e. factorization of the isotope ratios,
was observed. The scaling parameters were found to be dependent on the nucleonic composition
of the emitting sources. A generalized isoscaling for arbitrary combinations of two systems has been
demonstrated. The average isotopic temperature about 4 MeV for fragmentation process was found.
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Empirical Hierarchy of the Higgs Vacuum Expectation Values
V. L. Alexeev
AHHOTaUus

lMokasaHo, YTO ycpeOHEeHHble MacCbl BEPXHUX U HUMXKHUX KBAPKOB TPeX n0|<om1a/Hv||7|, M. = (uiﬂi)w,
B norapmcpmmyeckoMm maclutabe 3KBUANCTAHTHbI U, CrieAoBaTENbHO, M,= (M1ZN43) . B npeanonoxe-
HUK, 4yto M, = (fq[ﬁi) (fqz 1 — Ha 3TO yKasblBaeT mMacca t-kBapka), nosfly4yeHbl BennymMHbl BakyyMHOro
koHOeHcaTa nons Xvrrca ). YCTaHOBMEHO, YTO 3MMNMpUYEcKast nepapxus BakyyMHbIX CPeOHUX MOKO-
NEeHW 3aneMeHTapHbIX YacTUL, UMEET PerynsapHy CTPYKTypy

n,=n %5 =27.0'2) 9B,
n,=n e =0.35% 3B,
n,=nle3s*=45'12MaB,

roen = 246 3B — cTtaHgapTHasa BenvyuHa BakyyMHOro koHgeHcata, A = 4.35 + 0.15 — napameTp
9KBMAMCTAHTHOCTY BenuynH M.. Habntonaemas perynapHas CTpykTypa He npeckasbiBaeTcs B TEOpUn.

Abstract

It is shown that the averaged masses of up and 1c/jzown quarks of three generations, M. = (uiﬂi)m, are
equidistant in logarithmic scale, hence M,= (M,M,) . Assuming M, = (fq[ﬁi) (the mass of t-quark implies
that coupling constant to the Higgs field fqz 1), the empirical Higgs vacuum expectation values (VEV)
n, are obtained:

n,=nles*=27.0%] 3B,
n,=nle%*=0.35%% B,
n, =nle%" =452 MaB,

where =246 GeV is the standart VEV; A = 4.35 + 0.15 is the distance between the neighbouring M,
in logarithmic scale. The observed regular VEV structure is not predicted by theory.
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