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Àííîòàöèÿ

Èñïîëüçóÿ ñïåöèàëüíóþ êàìåðó ìîíèòîðèíãà äðåéôîâîé ñêîðîñòè ýëåêòðîíîâ â ãàçàõ, èçìå-
ðèëè çàâèñèìîñòè äðåéôîâîé ñêîðîñòè ýëåêòðîíîâ îò íàïðÿæåííîñòè ýëåêòðè÷åñêîãî ïîëÿ V

d
(Å)

â ãàçîâîé ñìåñè Ar/C
2
H

6
 (50%-50%), ïðîïóùåííîé ÷åðåç òðåõñåêòîðíûé ïîëíîìàñøòàáíûé ïðî-

òîòèï äðåéôîâîé êàìåðû (ÄÊ) ÔÅÍÈÊÑ [1] ïðè ðàçëè÷íûõ ñêîðîñòÿõ ïðîêà÷êè ãàçà. Àíàëèç ïîëó-
÷åííûõ ðàñïðåäåëåíèé V

d
(Å) íà îñíîâå îðèãèíàëüíîé ìåòîäèêè ïîçâîëèë ñäåëàòü êîñâåííóþ

îöåíêó àáñîëþòíîãî çíà÷åíèÿ ïîòîêà çàãðÿçíÿþùèõ ãàçîâûõ ïðèìåñåé âíóòðè ïðîòîòèïà ÄÊ. Òàêæå
áûëè ïðîâåäåíû äîïîëíèòåëüíûå èçìåðåíèÿ äðåéôîâîé ñêîðîñòè â ãàçå, ïðîïóùåííîì ÷åðåç
ñïåöèàëüíûé àëþìèíèåâûé ÿùèê ñ ìàéëàðîâûì îêíîì, ÿâëÿþùèéñÿ àíàëîãîì ïðîòîòèïà
ÄÊ ÔÅÍÈÊÑ ïî ñîîòíîøåíèþ ïëîùàäè ìàéëàðà ê ãàçîâîìó îáúåìó. Ñîâìåñòíûé àíàëèç çàâè-
ñèìîñòåé V

d
(Å) äëÿ ïðîòîòèïà ÄÊ è àëþìèíèåâîãî ÿùèêà ïîçâîëèë ðàçäåëèòü ðàçëè÷íûå èñòî÷íèêè

çàãðÿçíåíèÿ ïî èõ ñòåïåíè è õàðàêòåðó âëèÿíèÿ íà äðåéôîâóþ ñêîðîñòü â ãàçîâîé ñìåñè Ar/C
2
H

6

(50%-50%).

Abstract

The special electron drift velocity monitoring chamber was used to measure the drift velocity depen-
dencies on electric field strength V

d
(Å) in Ar/C

2
H

6
 (50%-50%) gas mixture on the output from three-

sector full-scale prototype of PHENIX Drift Chamber (DC) [1 ] at different flow rates of operation gas.
Original methodic was developed to indirectly estimate the absolute value of admixtures flow rate in DC
prototype from analysis of measured V

d
(Å) distributions. Additional measurements of the drift velocity

were carried out in the gas on the output from special aluminum box containing mylar window. The ratio
of mylar surface area to the gas volume in this box was close to that of the DC prototype. Comparison
of measured V

d
(Å) dependencies for aluminum box and DC prototype allowed distinguishing the different

sources of gas contamination according to their influence on drift velocity in Ar/C
2
H

6
 (50%-50%) gas mixture.
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Àííîòàöèÿ
Â ðàìêàõ ñîâìåñòíîãî ÏÈßÔ-ÁÍË ïðîåêòà ïî ñîçäàíèþ äðåéôîâîé êàìåðû (ÄÊ) äëÿ ýêñïåðè-

ìåíòàëüíîé óñòàíîâêè ÔÅÍÈÊÑ (ÁÍË, ÑØÀ) [1] áûëà ñîçäàíà ñïåöèàëüíàÿ êàìåðà äëÿ èçìåðå-
íèÿ äðåéôîâîé ñêîðîñòè ýëåêòðîíîâ â ãàçîâûõ ñìåñÿõ. Ïðèâîäèòñÿ îïèñàíèå êîíñòðóêöèè
è ïðèíöèïà ðàáîòû äàííîé êàìåðû, à òàêæå àíàëèç òî÷íîñòè èçìåðåíèÿ äðåéôîâîé ñêîðîñòè
ñ åå ïîìîùüþ. Ðàññìàòðèâàåòñÿ ïðîáëåìà îáåñïå÷åíèÿ ÷èñòîòû ãàçîâîé ñìåñè âíóòðè êàìåðû.
Àíàëèçèðóåòñÿ äîñòîâåðíîñòü ïîëó÷åííûõ ñ êàìåðû äàííûõ ïóòåì èõ ñðàâíåíèÿ ñ ðåçóëüòàòàìè
äðóãèõ àâòîðîâ [2-9] íà ïðèìåðå ãàçîâîé ñìåñè Ar/C

2
H

6 
(50%-50%).

Abstract
The description of construction and operation principles of the electron drift velocity monitoring chamber

for PHENIX [1] experiment are given. The analysis of accuracy of electron drift velocity measurements
with this chamber is presented. The problem of preserving the gas mixture purity inside the chamber
is considered. The reliability of results obtained with the chamber is verified by comparison with drift
velocity measurements performed by other authors [2-9] in Ar/C

2
H

6 
(50%-50%) gas mixture.
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Ageing  Investigation  of  ATLAS  TRT  Straws
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Àííîòàöèÿ
Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ïðîöåññîâ ñòàðåíèÿ òðóáîê äåòåêòîðà ïåðåõîäíîãî èç-

ëó÷åíèÿ óñòàíîâêè ATLAS. Òåñòû íà ñòàðåíèå èçîãíóòûõ òðóáîê (ìàêñèìàëüíîå ñìåùåíèå àíîäíûõ
ïðîâîëî÷åê îò îñè â çîíå îáëó÷åíèÿ S = 300 ìêì) ïðîâîäèëèñü ñ ïîìîùüþ β-èñòî÷íèêà 90Sr (2 Ci).
Äëÿ ïðîäóâà òðóáîê èñïîëüçîâàëàñü ðàáî÷àÿ ãàçîâàÿ ñìåñü Xe(70%)+C0

2
(10%)+CF

4
(20%). Â íåî-

áëó÷åííîé ÷àñòè òðóáîê êîýôôèöèåíò ãàçîâîãî óñèëåíèÿ (ÊÃÓ) îñòàâàëñÿ áåç èçìåíåíèÿ âïëîòü
äî íàêîïëåíèÿ çàðÿäà Q ≈ 8 Ê/ñì. Â çîíå îáëó÷åíèÿ çàìåòíîå ïàäåíèå ÊÃÓ (~ 10% íà 1 Ê/ñì)
íàáëþäàëîñü óæå ïðè Q = 4 Ê/ñì, îäíàêî ïåðâûå ïðèçíàêè ñòàðåíèÿ áûëè îáíàðóæåíû íà êðàÿõ
çîíû îáëó÷åíèÿ óæå ïðè çàðÿäå Q ≈ 1.5 Ê/ñì.

Abstract
The ageing investigation results of the TRT straws are presented. Ageing tests of the bent straws

(anode wire offset in the irradiated zone S = 300 µm) under sustained irradiation by the 90Sr (2 Ci) were
performed with working gas mixture Xe(70%)+C0

2
(10%)+CF

4
(20%). Gain reduction was not observed

in the nonirradiated part of the straw up to the accumulated charge Q ≈ 8 C/cm. In the irradiation zone
a noticeable gas gain reduction rate (~ 10% per 1 C/cm) starts from Q = 4C/cm. Although the signs of ageing
are observable at the edges of irradiation zone starting from the accumulated charge Q ≈ 1.5 C/cm.
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First  Results  of  Neutron  Diffraction  Studies  of  Holmium
and  Ytterbium Diphthalocyanines
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Àííîòàöèÿ

Ïåðâûå íåéòðîíîãðàôè÷åñêèå èññëåäîâàíèÿ äèôòàëîöèàíèíîâ ãîëüìèÿ (ÐñÍîÐñ) è èòòåðáèÿ
(PcYbPc) ïîêàçàëè, ÷òî ýòè ìîëåêóëÿðíûå ñîåäèíåíèÿ êðèñòàëëèçóþòñÿ â ãðóïïå P2

1
2

1
2

1
 è èìåþò

áîëüøîå êîëè÷åñòâî âíóòðåííèõ äåôåêòîâ. Â ðåçóëüòàòå àíàëèçà îêàçàëîñü, ÷òî îáðàçöû î÷åíü
÷óâñòâèòåëüíû ê âíåøíèì ìåõàíè÷åñêèì âîçäåéñòâèÿì, â ÷àñòíîñòè, ê ïåðåòèðàíèþ. Ïðè ýòîì
â PcYbPc ïîÿâëÿþòñÿ äîïîëíèòåëüíûå âíóòðåííèå íàïðÿæåíèÿ, à â ÐñÍîÐñ ïåðåòèðàíèå ïðèâî-
äèò ê ñèëüíîìó èçìåíåíèþ ïàðàìåòðîâ ÿ÷åéêè. Â îáîèõ ñëó÷àÿõ ñèììåòðèÿ è ñïîñîá óïàêîâêè
ìîëåêóë íå ìåíÿþòñÿ.

Abstract

It was shown that Ho and Yb diphthalocyanines crystallize in the space group P2
1
2

1
2

1
 and have large

quantity of defects. First results of neutron diffraction studies showed high sensitivity of these molecular
compounds to weak mechanical action as the regrinding. It turned out that in PcYbPc the regrinding
leads to the appearing of additional stresses. While in PcHoPc the regrinding leads to the strong expanding
of the unit cell without any visible changes in macrostructure. No changing in the packing of molecules
after regrinding was detected.
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Èçó÷åíèå  ñòðóêòóðû  ñîáûòèé  ÿäðî-ÿäåðíûõ  âçàèìîäåéñòâèé
â  ïðîñòðàíñòâå  4-ñêîðîñòåé

Ê. Í. Åðìàêîâ, Î. Â. Ðîãà÷åâñêèé

Àííîòàöèÿ

Ñòðóêòóðà ñîáûòèé pC, dC, αC, ÑÑ-âçàèìîäåéñòâèé ïðè èìïóëüñå íàëåòàþùåãî ÿäðà 4.2 ÃýÂ/ñ
èçó÷åíà ñ èñïîëüçîâàíèåì àëãîðèòìà ïîèñêà êëàñòåðîâ ÷àñòèö ïî èõ îòíîñèòåëüíîé 4-ñêîðîñòè b

ik 
.

Ðàññìîòðåíî èçìåíåíèå õàðàêòåðèñòèê âûäåëÿåìûõ êëàñòåðîâ â îáëàñòè èçìåíåíèÿ ýòîé ïåðå-
ìåííîé äëÿ äàííûõ âçàèìîäåéñòâèé.

Abstract

Event structure for pC, dC, αC, CC interactions at incident momentum 4.2 GeV/c have been studied
by used of cluster finding algorithm on particle relative 4-velocity b

ik 
. Change of cluster characteristics

in interaction 4-velocity space is considered.
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Possible  New  Mechanism  for  Anode  Wire  Aging
in  Gas-Filled  Detectors

T. Ferguson, G. Gavrilov, A. Krivchitch, E. Kuznetsova, L. Schipunov

Àííîòàöèÿ
Ïðåäñòàâëåíû ðåçóëüòàòû ñòàðåíèÿ äðåéôîâûõ òðóáîê ïîä âîçäåéñòâèåì èçëó÷åíèÿ β-èñòî÷-

íèêà 90Sr (2 Êþðè). Òùàòåëüíî èçó÷åíû ïðîÿâëåíèÿ ïðîöåññà ñòàðåíèÿ íà àíîäíûõ ïðîâîëî÷êàõ
èç çîëî÷åíîãî âîëüôðàìà, íàáðàâøèõ çàðÿä 9 Êë/ñì. Èññëåäîâàíèå ñòàðåíèÿ ïðîâîäèëîñü
â ãàçîâîé ñìåñè, ñîñòîÿùåé èç Õå, CO

2
 è CF

4
. Â ðåçóëüòàòå ïðîöåññîâ ñòàðåíèÿ çîëîòîå ïîêðû-

òèå àíîäíîé ïðîâîëî÷êè ðàçðóøèëîñü, ïðè ýòîì äèàìåòð ïðîâîëî÷êè óâåëè÷èëñÿ ñ 35 µm äî 42 µm.
Ïîêàçàíî, ÷òî òàêîå «ðàñïóõàíèå» àíîäíîé ïðîâîëî÷êè ìîæåò áûòü îáúÿñíåíî îêèñëåíèåì âîëü-
ôðàìà. Âîçìîæíî, ÷òî ýòî ÿâëÿåòñÿ íîâûì ìåõàíèçìîì ñòàðåíèÿ àíîäíûõ ïðîâîëî÷åê.

Abstract
Results from an aging investigation of straw-tube set under sustained irradiation by a 90Sr (2 Ci, β-source)

are presented. A thorough study of the aging phenomenon for gold-plated tungsten wires with an accumu-
lated charge of 9 C/cm was made. Aging tests were performed with gas mixture containing Xe, Co

2
 and

Cf
4
. As a result of aging, the gold coating on the wires was destroyed, and the wire diameter increased

from 35 µm to 42 µm. It is shown that this anode swelling effect can be explained by tungsten oxidation.
This is a possible new aging mechanism for anode wires.
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Interplay  of  Quantum  Electrodynamics  and  Pauli�s  Exclusion  Principle
in NEET  and  TEEN  Processes

F. F. Karpeshin, M. B. Trzhaskovskaya, M. R. Harston, J. F. Chemin

Àííîòàöèÿ
Ðàññìîòðåíû ñëåäñòâèÿ íåñîõðàíåíèÿ ïðèíöèïà Ïàóëè äëÿ ýëåêòðîíà â ïðîìåæóòî÷íîì ñî-

ñòîÿíèè. Ïîêàçàíî, ÷òî â ñëó÷àå 77.351 êýÂ M1-ïåðåõîäà â 197Au îñíîâíûì êàíàëîì ðàçðÿäêè
äîëæåí áûòü ïðîöåññ äèñêðåòíîé êîíâåðñèè íà 1s-îáîëî÷êå, ïðè êîòîðîì ýëåêòðîí ðåçîíàíñíî
âîçáóæäàåòñÿ â 3s-ñîñòîÿíèå è âîçâðàùàåòñÿ íàçàä ïî öåïî÷êå Çs → 2ð → 1s ñ èñïóñêàíèåì äâóõ
ýëåêòðè÷åñêèõ äèïîëüíûõ êâàíòîâ. Ïîëó÷åíî, ÷òî ñêîðîñòü ýòîãî ðàñïàäà ðàäèêàëüíî ìåíÿåòñÿ
ïî ìåðå èîíèçàöèè ýëåêòðîííîé îáîëî÷êè. Ýòîò ýôôåêò ìîæåò áûòü ïðîâåðåí â ýêñïåðèìåíòå.
Äàí òàêæå îáçîð äðóãèõ ïðîöåññîâ, â êîòîðûõ ìîæåò íàáëþäàòüñÿ «íàðóøåíèå» ïðèíöèïà Ïàóëè
â ïðîìåæóòî÷íîì ñîñòîÿíèè.

Abstract
Consequences of nonconservation of Pauli�s exclusion principle for an electron in an intermediate

state are considered. In case of the 77.351 keV M1 transition in 197Au the main channel of an deexcitation
is demonstrated to be discrete conversion on the 1s shell. The 1s electron is excited resonantly to the
3s shell and reverts to the original state via the transition chain Çs → 2ð → 1s, two electric dipole quanta
being emitted. The rate of this decay has been obtained to change greatly as the atom of 197Au
is successively ionized. This effect can be verified in an experiment. A review of alternative processes
where the «violation» of Pauli�s principle in an intermediate state may manifest itself is also presented.
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