
Ê âîïðîñó îá ýíåðãèè 3,5 ýÂ èçîìåðíîãî óðîâíÿ 229Th

Ñ. Ë. Ñàõàðîâ

Àííîòàöèÿ
Ðàñ÷¸ò ýíåðãèé óðîâíåé 229Th ñ èñïîëüçîâàíèåì èçâåñòíûõ ýêñïåðèìåíòàëüíûõ äàííûõ äà¸ò

áîëüøîå çíà÷åíèå χ2, ÷òî ìîæåò óêàçûâàòü íà íàëè÷èå ñèñòåìàòè÷åñêîé îøèáêè â âåëè÷èíå ýíåð-
ãèè îäíîãî èëè íåñêîëüêèõ ïåðåõîäîâ, ïðè÷¸ì ïîïûòêà ó÷åñòü ýòó îøèáêó ïðèâîäèò ëèáî ê áîëü-
øîìó çíà÷åíèþ ýíåðãèè èçîìåðíîãî ñîñòîÿíèÿ, ëèáî ê íóëþ, òàê ÷òî äàæå ñàì ôàêò ñóùåñòâîâà-
íèÿ òàêîãî ñîñòîÿíèÿ (íå ãîâîðÿ óæå î åãî ýíåðãèè) íå ìîæåò áûòü îäíîçíà÷íî ðåø¸í íà îñíîâå
òàêîãî àíàëèçà.

Abstract
Calculation of energies of low-lying 229Th excited states using known experimental data gives a large

χ2-value for whole scheme which can be interpreted as arising due to systematic error in energies
of one or some transitions. An attempt to take such an error into account results in either a large energy
of 3,5 eV isomeric state or even zero, so that the question about the energy value of this state let alone
its existence itself cannot be decided definitely by analyzing available data.
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Search for Two-Particle Muon Decay to Positron and Goldstone Massless
Boson - Familon. Project of Experiment (Continuation)

V. A. Andreev, D. V. Balin, V. N. Duginov, E. G. Drukarev, Yu. V. Elkin, S. A. Gets,
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A. P. Kashshuk, M. Yu. Khlopov, E. N. Komarov, A. G. Krivshich, M. P. Levchenko,
T. N. Mamedov, A. V. Pojarkov, Yu. A. Scheglov, G. V. Scherbakov, A. V. Stoykov,

V. A. Zhukov, F.Sauli

Àííîòàöèÿ
Îñíîâíàÿ öåëü ïðåäëàãàåìîãî ýêñïåðèìåíòà � îáíàðóæèòü ðàñïàä µ+ → e+α íà óðîâíå

R ~ 3 . 10-8, ÷òî â 100 ðàç ëó÷øå ðåçóëüòàòà ýêñïåðèìåíòà ãðóïïû TRIUMF. ×òîáû ñäåëàòü ýòî,
ñîçäàåòñÿ ýêñïåðèìåíòàëüíàÿ óñòàíîâêà, ïðåäñòàâëÿþùàÿ ñîáîé ìàãíèòíûé ñïåêòðîìåòð ñ ýíåð-
ãåòè÷åñêèì ðàçðåøåíèåì ∆ε  ~ 10-4 è âðåìåííûì ðàçðåøåíèåì 0.25 íñ. Ïðåäëàãàåòñÿ èñïîëüçî-
âàòü âðåìÿïðîåêöèîííóþ êàìåðó äëÿ èçìåðåíèÿ êðèâèçíû òðåêà ïîçèòðîíà è ïëîñêîïàðàëëåëü-
íûå êàìåðû äëÿ ïîëó÷åíèÿ µSR-ñïåêòðà. Òàêàÿ ìåòîäèêà ïîçâîëÿåò äîñòè÷ü òðåáóåìîãî óðîâíÿ
òî÷íîñòè çà 900 ÷àñîâ óñêîðèòåëüíîãî âðåìåíè ïðè ñòåïåíè ïîëÿðèçàöèè ïó÷êà «ïîâåðõíîñò-
íûõ» ìþîíîâ 99% è ñêîðîñòè îñòàíîâîê ìþîíîâ 106 1/ñ.

Abstract
The experimental test of possible expansion for the Higgs sector is proposed. The lepton family

violation will be studied. To reach this goal we are going to carry out the search for the scalar Goldstone
boson in the neutrinoless muion decay µ+ → e+α. The asymmetry of the muon decay near the high
energy edge of Michel spectrum is to be measured. To improve the result, of the TRIUMF experiment
R = (Ã(µ → eα))/(Ã(µ → all)) < 3 x 10-6 and to get R ≤ 3 x 10-8, it is necessary to have the energy
resolution ∆ε/ε  ~ 10-4, the time measurement accuracy 250 pc, the solid angle Ω ~ 1.2 sr, and the rate
of muon stops is 106 s-1. It makes 900 hours of beam time on the 99% polarized «surface» muon beam.
To realize it we propose to create the magnetic and µSR-spectrometers, using the Time Projection
Chamber to measure momentum of positron and the set of the Plane Parallel Chambers as an active
target to obtain µSR-spectrum.
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Anode Wire Swelling – a Possible Phenomenon in Anode Wire Aging
under High-Accumulated Dose

Ò. Ferguson, G. Gavrilov, A. Egorov, A. Krivchitch,
E. Kuznetsova, V. Lebedev, L. Schipunov

Àííîòàöèÿ

Ïðåäñòàâëåíû ðåçóëüòàòû èçó÷åíèÿ ñòàðåíèÿ äðåéôîâûõ òðóáîê ïðè ïîñòîÿííîì îáëó÷åíèè
áåòà-èñòî÷íèêîì ñòðîíöèé-90 (2 Êþðè). Î÷åíü òùàòåëüíî áûëî èçó÷åíî ñòàðåíèå àíîäíûõ ïðî-
âîëî÷åê, èçãîòîâëåííûõ èç ïîçîëî÷åííîãî âîëüôðàìà. Ïðè ýòîì àêêóìóëèðîâàííûé çàðÿä äîñ-
òèãàë î÷åíü áîëüøîé âåëè÷èíû � 9 Êóëîí/ñì äëèíû ïðîâîëî÷êè. Ñòàðåíèå èçó÷àëîñü â ãàçîâîé
ñìåñè, ñîäåðæàùåé Õå, CO

2
 è CF

4
. Â ðåçóëüòàòå ïðîöåññîâ, ïðîòåêàþùèõ ïðè ñòàðåíèè, çîëîòîå

ïîêðûòèå íà ïðîâîëî÷êå áûëî ñèëüíî ðàçðóøåíî, à äèàìåòð ïðîâîëî÷êè óâåëè÷èëñÿ ñ 35
äî 42 ìèêðîí. Òàêîå ÿâëåíèå ðàñïóõàíèÿ àíîäíîé ïðîâîëî÷êè ñèëàìè, ïðèëîæåííûìè èçíóòðè,
ÿâëÿåòñÿ, ïî-âèäèìîìó, íîâûì âîçìîæíûì ìåõàíèçìîì ñòàðåíèÿ àíîäíûõ ïðîâîëî÷åê. Ìû ïðåä-
ïîëàãàåì, ÷òî ýôôåêò ðàñïóõàíèÿ ïðîâîëî÷êè ìîæåò áûòü îáúÿñíåí îêèñëåíèåì âîëüôðàìà
ïðîâîëî÷êè. Èñïîëüçóÿ ìåòîä ÿäåðíûõ ðåàêöèé (NRA) â êîìáèíàöèè ñ ìåòîäîì SEM/XEM, áûëî
ïîêàçàíî, ÷òî îñàäêè, ñîäåðæàùèå âîëüôðàì è êèñëîðîä ðàñïðåäåëåíû âäîëü ïðîâîëî÷êè
ïî íàïðàâëåíèþ äâèæåíèÿ ïîòîêà ãàçà. Èçìåðåíî ðàñïðåäåëåíèå êîíöåíòðàöèè êèñëîðîäà êàê
â ãëóáü, òàê è âäîëü ïðîâîëî÷êè.

Abstract

We present results from an aging investigation of straw drift tubes placed under sustained irradiation
from a 90Sr (2 Ci) β-source. A thorough study of the aging phenomenon of the gold-plated tungsten
wires with an accumulated charge of 9 C/cm has been made. Aging tests were performed with a gas
mixture containing Xe, CO

2
 and CF

4
. As a result of the aging process, the gold coating on the wires was

damaged, and the wire diameter increased from 35 µm to 42 µm. This phenomenon of anode wire
swelling by forces applied from within the anode wire is a possible new aging mechanism. We assume
that this anode swelling effect can be explained by production of tungsten oxidation in the wire. Using
Nuclear Reaction Analysis (NRA), in combination with a SEM/XEM analysis, it is determined that deposits
containing tungsten and oxygen are distributed along the wire corresponding to the gas flow direction.
The concentration of oxygen as a function of depth within the wire has also been investigated
using NRA.
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Aging Properties of the Straw Drift-Tubes Operating with Gas Mixture
Containing C 2H2F4

G. Gavrilov, A. Krivchitch, E. Kuznetsova,
V. Lebedev, L. Schipunov, E. Lobachev

Àííîòàöèÿ

Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ñòàðåíèÿ äðåéôîâûõ òðóáîê, ðàáîòàþùèõ
â ãàçîâîé ñìåñè 40%Ar+40%CO

2
+20%C

2
H

2
F

4
. Ýòè òðóáêè îáëó÷àëèñü èíòåíñèâíûì áåòà-èñòî÷íè-

êîì 90Sr (2 Êþðè). Áûëè âûïîëíåíû äåòàëüíûå èññëåäîâàíèÿ ïðîöåññîâ ñòàðåíèÿ ïîçîëî÷åííûõ
âîëüôðàìîâûõ ïðîâîëî÷åê, âåëè÷èíà íàêîïëåííîãî çàðÿäà íà êîòîðûõ ñîñòàâèëà 1.6 Êë/ñì äëèíû
ïðîâîëî÷êè. Îêàçàëîñü, ÷òî â ðåçóëüòàòå ïðîöåññîâ ñòàðåíèÿ çîëîòîå ïîêðûòèå ïðîâîëî÷åê áûëî
ðàçðóøåíî, è íà èõ ïîâåðõíîñòè áûëî îáíàðóæåíî áîëüøîå êîëè÷åñòâî îñàäêîâ. Èñïîëüçóÿ
ìåòîä ÿäåðíûõ ðåàêöèé (NRA) â êîìáèíàöèè ñ SÅM/XEM àíàëèçîì, áûëî ïîêàçàíî, ÷òî âñå îñàä-
êè ñîäåðæàò âîëüôðàì è êèñëîðîä è ðàñïðåäåëåíû êàê â öåíòðå çîíû îáëó÷åíèÿ, òàê è âäîëü
ïðîâîëî÷êè ïî íàïðàâëåíèþ äâèæåíèÿ ãàçà. Áîëåå òîãî, áûëî ïîêàçàíî, ÷òî ðàñïðåäåëåíèå êîíöåí-
òðàöèè êèñëîðîäà âäîëü ïðîâîëî÷êè èìååò äâóõïèêîâóþ ñòðóêòóðó. Ïåðâûé ïèê ðàçìåùàåòñÿ
â öåíòðå çîíû îáëó÷åíèÿ, à âòîðîé èìååò â äâà ðàçà áîëüøóþ àìïëèòóäó è ðàçìåùàåòñÿ
çà ïðåäåëàìè çîíû îáëó÷åíèÿ ïî íàïðàâëåíèþ äâèæåíèÿ ãàçà. SÅM/XÅM ìåòîä ïîäòâåðäèë ýòîò
ðåçóëüòàò. Èñïîëüçóÿ NRA ìåòîä, áûëî èçìåðåíî ðàñïðåäåëåíèå êîíöåíòðàöèè êèñëîðîäà
â ãëóáèíó ïðîâîëî÷êè. Ìû ïîëàãàåì, ÷òî âûøåóïîìÿíóòûå ýôôåêòû îáðàçîâàíèÿ îñàäêîâ è, êàê
ìû íàçâàëè ðàíåå [1], ýôôåêò ðàñïóõàíèÿ àíîäíîé ïðîâîëî÷êè èìåþò îäèíàêîâóþ ïðèðîäó.

Abstract

The results of aging investigation of the straw drift-tubes operating with the gas mixture
40%Ar+40%CO

2
+20%C

2
H

2
F

4
 are presented. These tubes have been placed under sustained irradiation

from a 90Sr (2 Ci) β-source. A thorough study of the aging phenomenon of the gold-plated tungsten
wires with an accumulated charge of 1.6 C/cm has been made. As a result of the aging process,
the gold coating on the wires was damaged, and on the wire surface a large amount of deposits have
been observed. Using Nuclear Reaction Analysis (NRA) in combination with a SEM/XEM analysis,
it was determined that deposits contain tungsten and oxygen and are distributed both in the center
of irradiation area and along the wire corresponding to the gas flow direction. Moreover, using
NRA data, it was found that the distribution of oxygen concentration along the wire has a double peak
structure: the first, is placed in the center of irradiation area and second one, which is twice larger,
is situated downstream into the gas flow direction. SEM/XEM analysis confirmed this result.
The concentration of oxygen as a function of depth within the wire has also been investigated using NRA.
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Îáðàçîâàíèå πππππ0πππππ0-ïàð íà ÿäðàõ ïðè èìïóëüñå
íàëåòàþùèõ πππππ–-ìåçîíîâ 0.408 ÃýÂ/c
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À. Ìàðóñèê, Ñ. ÌàêÄîíàëä, Á. Ì. Ê. Íåôêåíñ, Ä. Îëìñòåä, Ì. Ïàëâåð,
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(Êîëëàáîðàöèÿ Crystal Ball)

Àííîòàöèÿ

Èçó÷åíà ðåàêöèÿ (π-, π0π0) ïîñðåäñòâîì èçìåðåíèÿ ðàñïðåäåëåíèé ïî èíâàðèàíòíûì ìàññàì
π0π0-ïàð, ðîæäàþùèõñÿ ïðè âçàèìîäåéñòâèè π�-ìåçîíîâ ñ ÿäðàìè Í, D, Ñ, Àl è Ñu ïðè
ρ π

 
= 0.408 ÃýÂ/ñ. Óçêèé èíòåíñèâíûé ïèê, ïîëó÷åííûé êîëëàáîðàöèåé CHAOS âáëèçè 2òπ

â ðàñïðåäåëåíèÿõ ïî èíâàðèàíòíûì ìàññàì π+π--nap, íå íàáëþäàåòñÿ â íàøèõ π0π0-äàííûõ. Íàìè,
îäíàêî, îáíàðóæåíû èçìåíåíèÿ â ôîðìå ñïåêòðîâ èíâàðèàíòíûõ ìàññ π0π0-ïàð, èçìåðåííûõ äëÿ
ðàçëè÷íûõ ìèøåíåé, ÷òî óêàçûâàåò íà îñëàáëåíèå π0π0-âçàèìîäåéñòâèÿ â ÿäðàõ D, Ñ, Àl è Ñu
ïî ñðàâíåíèþ ñ âçàèìîäåéñòâèåì íà âîäîðîäå.

Abstract

We report on an investigation of the (π-, π0π0) reaction by means of measurements of the π0π0 invariant
mass distributions from π- interactions on H, D, Ñ, Àl and Cu targets at ρ π = 0.408 GeV/c. The sharp,
strong peak in the π+π- invariant mass near 2òπ reported by the CHAOS collaboration is not seen in our
π0π0 data. However, we do observe a change in the shape of the π0π0 invariant mass spectrum
for the different targets, indicating that the π0π0 interaction diminishes in nuclear medium as represented
by nuclei D, C, Al and Cu, compared to hydrogen.
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Ñòàòèñòèêà íåðàçëè÷èìûõ ñîáûòèé
(àëüòåðíàòèâíàÿ èíòåðïðåòàöèÿ êâàíòîâîé ìåõàíèêè)

Ã. Ì. Àìàëüñêèé

Àííîòàöèÿ

Ðàññìàòðèâàåòñÿ òåîðèÿ ñêðûòûõ ïåðåìåííûõ, â êîòîðîé ïðåäïîëàãàåòñÿ ñóùåñòâîâàíèå òî÷-
íûõ êëàññè÷åñêèõ ñîñòîÿíèé ÷àñòèöû, îãðàíè÷åííàÿ òî÷íîñòü ïðèáîðîâ, íå ïîçâîëÿþùàÿ âûäå-
ëèòü îòäåëüíîå òî÷íîå ñîñòîÿíèå, è ñêðûòàÿ ïðè÷èííîñòü. Äîêàçûâàåòñÿ îøèáî÷íîñòü óòâåðæ-
äåíèé î çàïðåòå ýòîé òåîðèè. Àïïàðàò êëàññè÷åñêîé ñòàòèñòè÷åñêîé òåîðèè íå ìîæåò èñïîëüçî-
âàòüñÿ â íåé, òàê êàê äëÿ íåðàçëè÷èìîãî ñîáûòèÿ íåëüçÿ îïðåäåëèòü ñàìî ïîíÿòèå âåðîÿòíîñòè
åãî ðåàëèçàöèè. Íî ïðè âûâîäå íåðàâåíñòâ Áåëëà âñå àâòîðû äîêàçàòåëüñòâ áåç âñÿêèõ îïðàâ-
äàíèé ñóùåñòâåííî èñïîëüçóþò àïïàðàò êëàññè÷åñêîé ñòàòèñòè÷åñêîé òåîðèè, ïîýòîìó ïîëó÷åí-
íûå èìè íåðàâåíñòâà ñïðàâåäëèâû òîëüêî â íåé, íî íå â îáñóæäàåìîé òåîðèè. Äîêàçûâàåòñÿ,
÷òî àïïàðàò êâàíòîâîé ìåõàíèêè ÿâëÿåòñÿ àïïàðàòîì ïðåäëàãàåìîé òåîðèè ñêðûòûõ ïåðåìåí-
íûõ ñ íåðàçëè÷èìûìè òî÷íûìè ñîáûòèÿìè. Ïðèâîäèòñÿ èíòåðïðåòàöèÿ àïïàðàòà óãëîâûõ
ìîìåíòîâ, îïûòîâ ïî íàáëþäåíèþ èíòåðôåðåíöèè è èçìåðåíèþ ïðîåêöèè ìîìåíòà ÷àñòèöû.
Îáñóæäàåòñÿ êîððåëÿöèîííûé îïûò ÝÏÐ. Ïðåäëàãàåòñÿ âîçìîæíîå îáúÿñíåíèå «ÓÕÍ-àíîìà-
ëèè» – áîëüøîãî ðàñõîæäåíèÿ íàáëþäàåìîé âåðîÿòíîñòè íåóïðóãîãî îòðàæåíèÿ óëüòðàõîëîä-
íûõ íåéòðîíîâ ñ òåîðåòè÷åñêèìè îöåíêàìè.

Abstract

The theory with hidden variables is discussed, where existence of exact particles states, restricted
accuracy of classical instruments, which makes it impossible to separate a one exact state, and hidden
causality are assumed. The statements that such theory is prohibited are disproved. Mathematical
apparatus of classical statistic physics can not be used in this theory becouse of the notion of probability
of realization can not be determined for indistinguishable event. However, all authors of known proofs
of the Bell's theorem essetially use classical statphysics apparatus without any arguments, therefore
these Bell's inequalities are correct only in classical statphysics but are incorrect in considered theory.
It is prooved, that quantum mechanical apparatus can be used in considered hidden variables theory
with indistinguishable exact events. Interpretation of angle momentum apparatus and of experiments
for angle momentum measurements is given. Interference experiments and experiment EPR
are discussed. Possible explanation of the «UCN-anomaly» – of the great discrepancy between observed
in experimens probability of inelastic reflection of ultracould neutrons and theoretical predictions –
is proposed.
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