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CTepunbHble HEUTPUHO

-OCUNNNALUNN HEUTPUHO — MACCUBHOCTb

- NpaBblé MACcCUBHbIe (CTepubHbIE)
HEUTPUHO

-BbIX0/, 3@ pamKn CM — HeT yKa3aHUM Ha
YMCNEHHbIE 3HAYEHUA MacChbl

-LSND, MiniBooNE — nerkue (~ 1 3B)

-Anana3oH 1-10 K3B — TemHaA maTepuA
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VICKaKEHWNE CTNEKTPA 9IN1EeKTPOHOB
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M, = 3k3B, U?=0.1
LiBeTa:
JInNoBbIN — YNCTbIN CEKTP 6e3 NpnumecH; CUHUIK — YUCTbIM CNekTp 6e3 npumecu
(x0.9); KpacHbI —ymncTaa npumech (x0.1); YepHbI — CMeLIaHHbIN CNEeKTP
B cooTHoweHuun 0.9+0.1
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AMNANTYyAa CUrHana

NHTepBan putnposBaHums 4-10 k3B
NHTepBan oueHKM CUrHana 10-18 k2B
[10/1A NONIHOrO CNeKkTpa Ha UHTepBasie OLEHKN ~60%

M., k3B 1 2 4 6 8

CurHan | B gonax 2.7 11 44 100 170

OT MOJIHOIO CreKTpa
egunHULbl 1073*U?

Mpumep pacyeta curHana ana M, =1 kaB, U2=103u N =10%
|,=2.7*10-3%103*%1012=2.7*106 otcuetos
HeonpeaeneHHocTb 3-curma: 3*sqrt(0.3*1012)=1.8*10° oTcueToB

CUrHaN MeHblle HeonpeaeneHHOCTU --- NPUHMMaEM 3a npeaen
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The proportional counter technique previously described [1,2] has been used to 5 200 \§
. .. . - :
study the P spectrum of 34, an investigation of which has recently been reported by a Mo K \r\!
=1 Calibration line I\:_!
Curran et al. [3]. 2 of | ! ) A
The two counters I and II described in Ref.2 were used. The fillings are given in “ 16 17 18 19 20 21
Energy, keV
Table 1.
Table 1. Counter fillings used Fig.1. The spectrum of *H in the region of
- the end point
Gases Counter I Counter II
Xenon 50 cm Hg 26 cm Hg
Argon — 14 cm Hg
Methane 10 cm Hg 10 cm Hg
Hydrogen ~ 1 cm Hg ~ 0.2 cm Hg B
360 Ganssl
3H ~ 7,000 counts/min ~ 30,000 counts/min raussian
320} distribution
3ar — ~ 6,000 counts/min 250 ¥ Ar main peak
» 280k
£ 240!
Both counters were operated at gas multiplication factors of several thousand. g7
The absolute energy scale was obtained by firing into the counter a beam of MoK —X- g 200
rays (17.4 keV) from a crystal spectrometer. In counter I this beam was parallel to the 2 160
counter wire, in Il perpendicular to it. The assumption that these energy calibrations S 120k
were representative of the properties of the counter as a whole was checked directly
for counter II by measuring the Mo Ka/37Ar pulse size ratio**, and is inferred for e )
counter I from the agreement between the end point energy determinations in the two 40

counters. 4 4 L . . .
2.2 24 26 28 3.0 3.2 34

Energy, keV

Fig.6. Gaussian distribution of the YAr K
capture peak

Mpenen Ha maccy HEMTPUHO ~1 KaB
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Experimental limits on heavy neutrinos in tritium beta decay

George R. Kalbfleisch and Moustafa Y. Bahran
Department of Physics and Astronomy, University of Oklahoma, Norman, OK 73019, USA

Received 8 January 1993

A search for a 17 keV neutrino kink in tritium beta decay has been made on a new sample of 430 million decays per keV at
electron kinetic energies near 1.5 keV. The new sample contains 40% less wall background than our carlier one. This significantly
reduces the wall background systematics. No 17 keV neutrino signal was observed. The 99% confidence level upper limit obtained
for the mixing probability is 0.28%. The combined upper limit from both samples is 0.24% (99% CL). In addition, limits less
than 0.5% (99% CL) are obtained for other heavy neutrino mass values between 13.5 and 17.5 keV.

M.Y. Bahran, G.R. Kalbfleisch / Physics Letters B 354 (1995) 481485 483
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ig. 3. a) The residual spectrum D(E)— F(E) (solid points with errors) for the data of Fig. 2. Also shown is the expected shape of a 0.84%
eavy neutrino smeared signal before (dashed histogram) and after (shaded histogram) it undergoes the same functional smooth fit as the
ata. b) The residual spectrum D(E)— F(E) (open points with errors) for our data shifted by one half bin (0.14 keV). For both (a) and (b),
1 arrare hare are far disnlav nurnoses onlv and are uncorrelated-diagonal errors “‘equivalent’” to the 68% C.L. “‘correlated” one standard

CyeTymK:
Hep»K.CTasib 1m x gnam. 20 cm

Cmecb: Ar+ 10% CH,, 0.4 atm
CKopocTtb cyeTta: 2000 Iy,

~1 mecAau, U3SMepeHn, Bce
cTtabunbHo, ctatnuctmka 10° cob

[Npenen Ha cmewnBaHue
Ana maccbl 17 KaB:

~0.3%



Hosbin noaxon, (Abaypawumtos, 2013)

IIPUBOPBHI U TEXHHUKA 3KCIIEPUMEHTA, 2006, Ne 2, c. 1-6

JJEKTPOHUKA
N PAINOTEXHUKA

METOJ UBMEPEHUSA BOJBIINX CKOPOCTEN CUETA JETEKTOPOB
VOHU3HUPYIOHMETO U3JIYYEHUA C BLICOKOV TOYHOCTBIO

© 2006 r. [.H. Agaypamntos, B. H. I'appun, B. B. F'opoaues, T. B. Uoparumoga,
A. B. Kanuxor, A. A, llluxun, B. 3. fAnig
Hrcmumym aoeprbix uccaedosanuii PAH
Poccus, 117312, Mockea, npocn. 60-aemun Okmabps, 7a
[Tocrynuna B pepakuuto 18.03.2004 r.

Ha npumcpc U3MCPCHHMII CKOPOCTH CYCTA PACTAOoB >/ AT B IPONOPLUUOHATBHBIX CUCTUMKAX ONUCAH MCTOA
H3MEpEeHHs CKOpOcTell cueTa etTekTopos o 10° ¢! ¢ TounocThio nyumte 1% ¢ ucnomb3opanneM mudpo-
BOro ocuuaaorpada.

BBEJEHHE IMPUMEHEHUWE LTUP®POBOTI'O

IIpu perierun MHOTHX 3a71ad TIEpeN UCCTIENOBATES- OCLUIOTPA®A
MH BCTaeT MpodrieMa TOUHOTO U3MEPEHHS BLICOKUX CKO- Hamum pazpaGoTran MeTo m3MepEeHHUS CKOpPOCTEN
pocTeil cyeTa JETEKTOPOB. DTO KacaeTcsl 9KCIEPUMEH-  cyeTa AeTeKTopoB Jo 10° ¢! (1 BbIle) ¢ HCHONb30Ba-
TOB B 00/1acT! (PU3UKY KOCMUYECKUX JIyUeld, a TAKXKE psi-  HUeM 1 poBoro ocupmiorpadga. Ociunorpad Ha-

KBapueBblit LenbHONaAHbIN CYETYUK
+

umndposon ocunnnorpad

CKopocTb cyeTa: go 10° Iy, cratnctmnka 1012 cob. 3a 1 mec nsmepeHui



2/Ar B c4eTUYMKe, cKopocTb 10° Iy,
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Puc. 1. a — mpuMep mOCNEA0BATEILHOCTH HMITYJIBCOB, PETHCTPUPYEMBIX IIM(POBBIM OCHHIIIOrpadoM; & — COOTBETCTBYIOIIAST
MOCIICAOBATEIbHOCTL AU (PEePEHIUPOBAHHBIX UMIYALCOB. [1JI HATVISIAHOCTH Kafip orpaHuyeH 2048 BpeMeHHBIMH KaHATaMH;
ONIMH KaHAN COOTBETCTBYET BPEMEHHOMY HMHTepBaiy 10 He.

akTHBHOCTHIO 0.4 MKM [4-6]. Pa3paGoTKa npeficTaB-  JUHAPUYECKUE TMPOMOPIUOHANBHbIE CUETUNKUA 00 he-

JICHHOTO B IaHHO# paGoTe MeTofa Obuta 06ycnoBiie-  MoM 10 cm3, CueTYHKE TaKOTO THIA OMHUCAHBI B pa-
Ha TpeOOBaHMEM OIIpelesIeHns aKTUBHOCTH HcTOod-  OoTe [9]. KaTogoM B HUX CIYKUT TOHKAs! YIIIepORHas

HenpepbiBHAA 3anmncCb CUTHA/I0B AAEeT CKOPOCTb CYeTa



2/Ar B c4eTUYMKe, cKopocTb 10° Iy,

METO[O U3MEPEHMS BOJIBIINX CKOPOCTEN CUETA JETEKTOPOB 3
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Puc. 2. CrexTp HMIyNIBCOB OT pacnaga YTAr s TIPONOPIMOHANBEHOM cueTurKe. 1IKaTa aMITHTY OTpaHUICHA pa3pelIcHHEM
ocunorpada 256 kananos. [1pu Tom uTo K-TIK HAXONUTCA MOTHOCTHIO B IpefieaxX Auana3oHa H3MepeHnH, YacTh AMITYJIb-
COB L-TIMKa HE PETHCTPUPYETCS M3-32 BBEICHUA MOPOra, NOJABIAIOIIETO INYMEI. B mpaBoii 4acTh pucyHKa (Ha KParo IMIKAJIbI)
BHIHBLI HMITYJILChI C aMIUTHTY/ION BBIIIE BEPXHEN IPaHUIbl UANa30Ha H3MEPEHHIT, COOTBETCTBYIOIIME HAIOKEHUAM COOBITUI
tina K + K.

AMAUTYAHbIN CNEKTP:
NMoanorxka B cnektpe ~1%



Pacnipenenenue ammaurya dn/dE, 0.1 kaB-i

Moaenb NoAN0XKU U HANOXKEHUN

CTeHOYHbIN 1 KpaeBoM 3ddeKTbl B NponcyeTYMKe GOPMUPYIOT NOAJIOKKY B CNEKTPE

OTKIMK CYETUMKA HA JACKTPOHBI S U 15 k3B
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2 IUHUN B CMEeKTpe:
5n 15 Kk3B

Pa3peweHune Ha 5.9 K3B:
R=16%

KoadpdnumeHT noanoKKu:
D=0.01

[lona HepasnnYnMbIX
C/Iy4aMHbIX COBNAAEHUM:
C=0.001



Yucao orcueror Ha 0.1 k3B

, MOI[CHBHBIﬁ OTKJIMK CUCTHHUKA Ha paCliaabl TPUTHUA
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DHEprust JIeKTPOHOB, KB

Pa3speweHune 16%, nognoxka B cnektpe 1%, HanoxeHna 0.1%



Residuals per 0.5 keV

Residuals per 0.5 keV

Moaenb pa3HOCTHOro cneKkTpa

o _ a4 3 3 Residuals: M =1.0 keV, R0=0.13, U>=10"", D=107, Cc=10""
Residuals: M =0.5 keV, R0=0.13, U’=10", D=10", C=10 s
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Pa3HOCTHBIN cHEKTp, X1V~ oTcuyeTos/U.5 KoB

CurHan ana cnydas U2=10* n N=101°

M.=4 k3B, R=16%, 3HaueHus D=1072, C=103
Bapuauuun +-1%
HeonpeaeneHHoCTU — 3-curma

Bapunaumna noanoXxKu Bapunauuna HanoxeHunm

H3meHenre pa3HOCTHOrO CMEKTPa TP BAPUALIMH MOAT0KKH H3meHeHHe pa3sHOCTHOrO CIICKTPA IIPU BapHaLMU HAIOKEHUI
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CuctemaTuKa npu Hynesom curHane, N=1012

YyTeHHble GpaKTopbl BO3AENCTBUA — NPAMOYIO/ibHasA NOA/I0XKA U CNyYalHble HaNoXKeHUA

Cucremarudeckue paxropel: D=1%, C=0.1%, 6 =+1%
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HeonpeaeneHHOCTb NOANONKKN +-0.2% AocTUraetca npu KannbposKe Ha ctatucTuke 108



Benuuuna cMenimBanus U2
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HyBCTBUTENBHOCTb K N,

HeonpeneneHHOCTb Ha YpOBHe 3-CcUrma
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BbiBOAbI

-HoBble BO3MOXKHOCTU NO3BOAAIOT HabpaTb 3@ pa3ymHoOe Bpemsa CrekTp
TpUTMA co cTaTnuctnkomn 10%2%; 3To AaeT crTaT. YUyBCTBUTENbHOCTb K
cmewwmaHuio 103-10 Ha ypoBHe 3-cnurma a8 macc B gmManasoHe 1-8 k3B,
4yTo Ha 1-2 nopAaKa nyylle COBPEMEHHbIX OFPaHNYEHUN MO NPAMbIM
N3MEPEHNAM

-npe,ﬂ,ﬂOH(EHHbIVI METO aHa/1In3a — npegBapumteneH, paCcCMaTpmBaroTCA
Apyrme BO3MOXHOCTU (BEVIB/’IETbI, KBa3nNoNnTnmasibHble BeCa U I'Ip.)

-4yBCTBUTENBHOCTb METOAA aHA/IN3a K CUCTEMATUYECKMM PaKTopam
BbICOKaA, 04HAKO U3MEPUTb NOAJIOXKKY C TOYHOCTbIO +-0.2% npobnem He
npeacrasnsaeT



3aKnw4eHmne

ABTOp BblparkaeT rnpusHaTtenbHocTb W.TKauesy, H.Tutosy, A.bepnesy,
H.luxosnay, B.AHUy, B.MaHTyeBy, A.HO3UKY 3a n10A0TBOPHOE 0bCcyKaeHue
N KOHCTPYKTUBHY KPUTUKY

CMNACMBEO 3A BHUMAHWE!



