HNenonspusaums, ManoaHepreTU4eCKUn Harpes
M aHoMmanbHble notepu YXH npu xpaHeHUn B noByLUKaXx

A. Il. Cepebpos, []. Bymepeopd, B. E. Bapnamoes,
A. B. Bacunsbes, 1. lenbmeH6opm, U. A. KpacHowekoea, M. C. Jlacakoes,
B. lMecaseHmo, KO. 1. PydHes, A. K. ®omuH, A. P. SslHe

AHHOTaUuA

WccnepoBaHbl npouecchl genonspusaymm n ManoaHepretTndeckoro Harpesa YXH npu xpaHeHuu
B fnoByLlKax. BepoaTHOCTb nepeBopoTa CNuHa HENTPOHAa N9 U3MEPEHHbIX MaTepuarnoB cocTaBnsaeT
({1 +2)10° Ha oauH yaap, BEPOSATHOCTb Mario3HepreTMyeckoro Harpeea Anga TBepAblX Tesl MeHbLUe,
yem (2 +3)-10°8.

Hanbonee BepoATHON NPUYMHOM aHOManbHbIX NOTepb Y XH npu XxpaHeHnn aBnsieTca NpoLecc CnuH-
HEeKOrepeHTHOro B3auMogencTBms C NOBEPXHOCTLIO BELLLECTBA.

Abstract

Depolarization and low-energy heating of UCN at their storage in traps have been studied.
The neutron spin-flip probability for materials measured amounts to [{1 +2)-10° per collision, the probability
of low-energy heating for solid materials is less than (2 +3)-10°%.

Anomalous losses of UCN are most likely to occur due to their spin-incoherent interaction with
the surface of substance.
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Aging Investigation of the Straw Drift-Tubes Using Nuclear Reaction Analysis
G. Gavrilov, A. Krivchitch, E. Kuznetsova, V. Lebedev, E. Lobachev, L. Schipunov
AHHOTaUuA

Mpn nccnegoBaHun ctapeHus apendosbix TPyOOK, paboTarowmx ¢ pasnnyHbIMU ra3oBbIMU CMe-
caAMU, ObINo OBHapyXeHO OKUCNeHue Bosibdypama nog 30510TbIM MOKPbITUEM aHOAHOW MPOBOJSIOKM.
B paboTe geMoHcTpupyeTcs adhbdekTMBHOCTL NpuMeHeHna Metoaa ApepHobix Peakuyuii (MAP) B cove-
TaHnum ¢ SEM/XEM aHanu3om npu m3yvyeHun Takoro tuna crapeHud. YyscteutensHocTb MAP npu
onpeaeneHun yrnepoaa, kucnopoga u asorta cocrasnseT 5102 %. TOYHOCTb onpegeneHus cogepxa-
HUSA 3TUX anemeHToB cocTasnseT [b%. NMpoBeaeHbl nccnegoBaHna ctapeHus apendoBbix Tpybok
¢ 40%Ar+40%C0O,+20%C_H_F, rasoBoii cmecblo npu ob6ny4eHnn B-UCTOUHMKOM *Sr akTUBHOCTbLIO
2 Kiopu. BennumHa HakonneHHoro 3apsiga coctaBuna 1,6 Kn/cm gnuHbl aHOAHOW MPOBOMIOYKN.
SEM/XEM aHanusa noBepxHOCTW aHOAa nokasari, YTO 30510TOE NOKPbITUE MPOBOSIOYKM, HAYNHASA C 30HbI
o0nyyeHus N ganee B HanpaBfieHWM ra3oBOro BbiXxo4a, pa3pyLLeHo, a AnaMeTp NPOBOSIOYKM BO3POC.
Ha noBepxHOCTU 0BHapyXeHbl 0cafku, cogepxalme Bosnibdpam u kncrnopogq. PacnpegeneHuve cogep-
XaHna Kncnopoga v yrnepoga BAosib NPOBOMOYKK, NOy4eHHoe ¢ nomolbo MAP, cooTBeTCTBYET AaH-
HbIM, nony4vyeHHbiM npu SEM/XEM aHanuse. lNpumeHeHne MAP Takke no3sBonuno onpenenntb
pacnpegeneHne KoHUeHTpauun kucnopoga v yrnepoga no rnybuHe aHoaa.

Abstract

Recent results of aging investigation of the straw drift-tubes with different gas mixtures show
the presence of the oxidation process running underneath of the anode wire gold coating. We demonstrate
the efficiency of the Nuclear Reaction Analysis (NRA) usage in combination with SEM/XEM analysis
for such kind of processes in aging investigation of the straw drift-tubes flashed with
40%Ar+40%C0,+20%C H_F, gas mixture. The sensitivity of the NRA to carbon, oxygen and nitrogen
is better than 5x102 %. The precision of the quantitative evaluation of the element content depends
on the accuracy of the known differential cross section for the following nuclear reactions *O(d, p)*’O,
12C(d, p)=C, “N(d, p)**N, “*N(d, a)'2C, ¥F(p, ay)!*O nuclear reaction that is about 5 %. A thorough study
of the aging degradation of the gold cladded tungsten wire has been done. The aging test under sustained
irradiation from intense °Sr [3-source was stopped at total accumulated charge 1.6 C/cm. Following
the SEM/XEM analysis demonstrated the destruction of the gold surface and a lot of species containing
oxygen and tungsten along the wire both in the irradiated zone and downstream the gas flow direction.
The wire diameter was found to increase at this area. The application of NRA gave us a distribution
of oxygen and carbon along the wire that confirmed SEM/XEM data and matched with observed wire
diameter increasing. The concentration of oxygen and carbon as a function of depth within the wire has
also been investigated using NRA.
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Anode Wire Heating due to Avalanche Discharge
G. Gavrilov, E. Kuznetsova, S. Manayenkov
AHHOTaUuA

B paboTe npeacrtaBneHa oueHKa BenMYMHbI pas3orpeBa MNOBEPXHOCTU MPOBOSIOYKM B NPONOPLMO-
HaNbHOM CYEeTYMKe NPU PasBUTUM B HEM NTABUHHOMO ra3oBOro paspsiga v NpOXoXAeHUn Yyepes NpoBo-
NIOYKY TOKa, BbI3BAHHOIO pagnauMoHHbIM 0bnyyeHneM. PaccmaTpuBaeTcsl Haxoadawmines nog Henpe-
PbIBHbIM 00My4YeHMEM [B-UCTOYHMKOM St UMNNMHOPUYECKMIA NPONOPLMOHANbHbBIA CHETYMK AMaMETPOM
4 MM C aHOOOM M3 NO30SI04EHHOW BONb(PamMoBOi NPOBOMOYKM AnameTpom 35 MKM. Takoin Tun npo-
NOPLUOHANbHbIX CHETYMKOB LLUMPOKO MUCMOSb3yeTCs Npu NpoBeAeHUN PEeCYPCHbIX UCCrenoBaHuin
CTapeHuns razopaspsigHbiX AeTEeKTOpPOoB Ha UcnbiTaTenbHOM cteHge ATS B [eTepbyprckom MHCTUTYTE
a0epHON PU3NKHN.

MpOTAKEHHOCTb 30HbI OBSTy4YeHUs cyeTymnka bbina NnpuHATa paBHOM 2,5 CM, YTO COOTBETCTBYET
peanbHbIM pasmepam B ycrnoBusix cteHga ATS. ViccnegoBaHve nmeno Lesnbio YCTaHOBUTbL BEPXHUM
npegen Bo3pacTaHus TemnepaTypsbl, Kak No rinyoduHe NPOBOMOYKK, Tak U BOOSb BCEW 30HbI 06y4eHUS.
Kak nokasanu pacyeTbl, HN MITHOBEHHOIO, HU NPOAOIMKNTESNTbHOrO BO3pacTaHUs TemnepaTypbl NPOBO-
FNIOYKM HE MPOUCXOOUT.

Abstract

The evaluation of the wire surface heating caused by an electron avalanche discharge and irradiation
current in a proportional counter has been done. The calculation was performed in the frame of cylindrical
counter model. It was considered the counter based on the 4 mm diameter tube and 35 pum goldplated
tungsten anode wire under °Sr -source sustained irradiation. This kind of proportional counter
is widely used for the aging investigations at the Ageing Test Station (ATS) at PNPI.

The length of the irradiated zone was taken equal to 2.5 cm that corresponds to the real conditions at
the ATS. The study was intended to establish upper limit of the temperature increase in the depth
of the wire and over the whole irradiated zone. As shown by the calculations neither inatant nor continuos
noticeable temperature increase of the wire have been obtained.
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Aging Studies of CMS Muon Chamber Prototypes

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

AHHOTaUuA

MpenctaBneHbl pe3ynbTaTbl N3YYEHUA CTapeHUs NPOTOTUMNOB MPOMNOPLMOHASbHBLIX KaMep Afis
akcnepmumeHTa CMS. iccnegoBaHusa npoBOANNUCH 451 TPEX NPOTOTUMNOB C PasHbIMU BapuaHTaMum rep-
MeTu3aLum ra3oBoro oobema n Tpems razosbiMm cmecamm: 30%Ar+50%CO,+20%CF,, 30%Ar+70%CO,
n 40%Ar+50%CO0O,+10%CF,. na CF,-cogepxalynx cMeceii cTapeHne nNpoTOTUMNOB MPaKTUYEeCKn He
NPoOSIBNANOCH Aaxe npu Aosax, npesbiwatrowmx 13 Kn/cm anuHbl aHogHou npoBosioykn. OTcyTcTBme
CF, B Ar-CO, rasoBou cmecu npvBeno kK 6bICTpOMY CTapeHuio npotoTtuna. B aTom crnyyae nageHve
KoadhdmumeHTa razoBoro ycuneHms coctasuno 50 % Ha kaxable 0.25 Kn/cm.

Abstract

Aging of CMS muon cathode strip chamber prototypes under sustained irradiation was studied.
The tests were performed with three prototypes of different gas seal designs and with three gas mixtures
Ar(30%)+C0O(50%)+CF,(20%), Ar(30%)+CO,(70%) and Ar(40%)+CO,(50%)+CF,(10%). The CF,-
containing mixtures showed no or little aging for an overall accumulated charge per unit of wire length
in excess of 13 C/cm. In comparison, the performance deterioration in the Ar-CO, mixture proved
to be very dramatic: the gas gain falls by a factor of 2 for each 0.25 C/cm of accumulated charge.
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The Effect of Oxygen on Anode Wire Swelling under the High-Accumulated Dose
T. Ferguson, G. Gavrilov, A. Krivchitch, E. Kuznetsova, V. Lebedev, L. Schipunov
AHHOTaUuA

MpeacTaBneHbl pe3ynbTaThl M3yYeHUs cTapeHnsa apendoBbixX TPyOOK Npyv NOCTOAHHOM 06y4YeHUK
B-nctouyHnkom °Sr akTnBHoCTblO 2 Kiopu. MccnegoBaHus Gbinn npoBeaeHbl C ABYMS ra3oBbIMU CMe-
camu: 70%Xe+10%CO,+20%CF, n 40%Ar+40%C0O,+20%C,H,F,. bbino nposeaeHo TujatenbHoe
nccnegoBaHne CTapeHnst aHOAHbIX NPOBOSIOYEK, M3rOTOBMNEHHbIX M3 MO305104EHHOMO BoSibppama ¢ an-
ameTpoM 35 MKM. HakonneHHbIn 3apsg cocTtaBum, COOTBETCTBEHHO, 3,6 Kn/cm u 1,6 Kn/cm. B peaynb-
Tate o6nyyYeHus 3010TOoe MOKPbITUE aHOAOB OblNO NOBPEXAEHO, a AnamMeTp NPOBOSIOYEK BO3POC
Ha 5-6 %. lNpumeHeHne MeTtoga ApepHbix Peakymin (MAP) B covyetaHmm ¢ SEM/XEM aHanu3om nosso-
NUNO BbISABUTb NPAMOE COOTBETCTBME MEXAY KONMMYEeCTBOM KMCNOpoAa, NPOHUKLLEro B 30510Toe
NMOKPbITUE NPOBOSIOYKK, N YBENMYEHNEM €€ AnameTpa. Taknm o6pasom, npoLecc «pacnyxaHus» aHoq-
HOW NPOBOSOYKN MOXET OblTb OOBACHEH OKUCIEHMEM Bosibppama nog 30M0TbiIM NOKpbITUEM. Bos-
MOXHO, «pacnyxaHve» aHoga, UHULUMMPOBAHHOE NpoLeccamm, MPOMCXOaALLMMMN No4 30510TbIM MOKPbI-
TMEM, SIBMSAETCS HOBbIM MEXaHU3MOM aHOOHOMO CTapeHus.

Abstract

We present result from an aging investigation of straw drift tubes placed under sustained irradiation
from a °°Sr (2 Si) p-source. Aging tests were performed with two different gas mixtures
70%Xe+10%CO,+20%CF, and 40%Ar+40%C0O,+20%C_H_F,. A thorough study of the aging
phenomenon of gold-coated tungsten wires with a diameter of 35 mm has been done with accumulated
charges of 3.6 C/cm and 1.6 C/cm. As a result of the aging process, the gold coating on the wires was
damaged , and the wire diameter has increased on about 5-6 %. Using Nuclear Reaction Analysis
(NRA), in combination with a SEM/XEM analysis we determined that a direct correlation between the
amount of oxygen inside the gold coating and the anode wire diameter exists. This anode swelling
effect can be explained as a result of tungsten oxidation underneath the wire coating. This phenomenon
of anode wire swelling by forces applied from within the anode wire is a possible new phenomenon
in anode aging.
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