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T~IIKHH A.A. 
3KcnepHMeHTaJibHble yKa3aH~ 0 cymecTBOBaHHH TaXHOHOB, 
IIOJIY'-IeHHbJe npH HCCJieAOBaHHH '-IepeHKOBCKOro H3JI)"-leH~ 

)].1-99-292 

Coo6maeTc~ 0 nepBOM 3KCIIepHMeHTaJibHOM o6Hap)')KeHHH '-IepeHKOBCKoro 
H3Jl)"-leH~, Bbl3BaHHOro CBepXCBeTOBbIMH '-laCTHL(aMH - TaK HaJhIBaeMblMH TaXHO
HaMH. 3TOT BbIBOA 6bIJI C,!leJiaH Ha OCHOBe npoBe,!leHHOro B 01151H TlUaTeJihHOro 
aHaJIH3a Tpex cpornrpaqmii '-IepeHKOBCKOfO H3JI)"-leH~, B03HHKIIIero B fa30BOM pa
AHaTOpe npH npoxo)KL(eHHH )'HHKaJibHOro ny-qKa pen~THBHCTCKHX HOHOB CBHHL(a 
ycKopwTen~ SPS B l.J,EPH. AttaJIH3HpyeMhIH MaTepHa.rI 6un nony-qeH aBTOpaMH pa-
6oTbI [1] npw noMep)l(Ke KOJIJieKrnBa ycrnHOBKH NA-49 IJ,EPH. 

Pa6orn BhIIIOJIHeHa B Jla6oparnpww cpH3HKH 1.Jacrnu 01151H. 

OpenpHHT 061,e111111eHHOro IIHCTHTyra lUlepHbIX 11ccne11osa1111ii. Jly611a, 1999 

Tyapkin A.A. 
Experimental Indication on the Existence of Tachyons 
Obtained While Studying Cherenkov Radiation 

D1-99-292 

The first experimental observation of Cherenkov radiation caused by ultra
light particles - tachyons - is informed about. This conclusion has been made 
on the basis of thorough analysis carried out at JINR. Three film shots of 
Cherenkov radiation were obtained when the unique beam of relativistic lead ions 
of SPS at CERN was going through a gas radiator. The analyzed data were ob
tained by the authors of the work [l] with the support of the NA-49 group at 
CERN. 

The investigation has been performed at the Laboratory of Particle Physics, 
JINR. 
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,lvIH HCCJieAOBaHlll qepeHKOBCKoro H3JiyqeHilll peMTHBHCTCKHX HOHOBCBHHQa 

B pa6oTe [I] npnMeHHJICH ra3oHanonHeHHhltt AeTeKTop, 061.QaH cxeMa KOToporo noKa-

3aHa Ha pnc. l. Ilo ocn MernnnnqecKoii TPY6h1 AeTeKTopa npoxOAHJI nyqoK peMTH

BHCTCKHX HOHOB CBHHI~a (mornna C aTOMHhIM qncJIOM 208 C 3Heprneii 157,7 r3B Ha 

HYKnOH). BxoAHOe OKHO B amOMHHHeBOM qinaHQe HMeJIO AHaMeTP 20 MM n TOJIIUHHY 

CTeHKH 0,4 MM. A nyqoK HOHOB B MeCTe pacnOJIO:lKeHilll qepeHKOBCKOro AeTeKTOpa 

HMeJI AHaMt:TP He 6onee 3 MM. qepeHKOBCKHM CBeT, H3nyqeHHhIH B ra30BOM paAHaTO

pe (MHHa KOTOporo BAOJlh onTnqeCKOM OCH paBHa 405 MM), nocne OTPa:lKeHilll B Ha

KnOHHOM 3epKaJie honaAaJI B o6beKTHB <pOTOannapaTa. B OllhITe HCll0Jlh30BaJICH o6b

eKTHB «rennoc-40» ( CBeTOCHJia I :0,85, <pOKYCHOe paccTOHHHe f = 85 MM), HaCTPOeH

HhlM Ha 6ecKoHeqHoCTh, qTo o6ecneqnBano nonyqeHne KOJihQeBoro H3o6pa)KeHilll ~ 

C0OTBeTcTBy10mero KOHyca qepeHKOBCKOro H3JiyqeHlll. B OllhITe HCllOJlh30BaJICH <pO

TOannapaT «3eHHT-E» n qepHo-6eJiaH HeraTHBHaH <pOTOUJieHKa «HKIII-2» qyBCTBH

TeJihHOCThlO OKOJIO 20 eA. rOCT. 

Ilpn aTMOC<pepHOM AaBJieHHH B03Ayxa B qepeHKOBCKOM AeTeKTope npn npoxo

)I(AeHHH IO 7 
HO HOB CBHHQa 6bIJIO CACJiaHO TPH <pOTOCHHMKa. IlepBhIH H3 HHX npeACTa

BJieH Ha pnc.2. Ha ~.Tnx CHHMKax qeTKO BHAHO HpKoe y3Koe KOJihQO OT qepeHKOBCKOro 

H3JiyqeHHH peJIHTHBHCTCKHX HOHOB CBHHQa, KOTopoe pacnoJIO)KeHO B cepeAHHe wnpo

K0ro KOJlhQa, HMeromero KBaHTOBYIO npnpOAY ABYX<pOTOHHOro ll3Jiyqenlll. IlOMHMO 

BnepBhie Ha6JIIOAaeMoro ABYX<pOTOHHOro npoQecca qepeHKOBCKOro H3JiyqennH [I], 
Ha 3THX )Ke CHHMKax 6hIJIH o6Hapy)KeHhI eABa 3aMeTHhle Kpyrn OT qaCTHQ, BhIJieTaIO

mnx UOA MaJihlMH yrnaMH K HanpaBJICHHIO nyqKa HAep CBHHQa. Ho caMhIM HeO)KHAaH

HhlM B 3THX Kpyrax OT qepeHKOBCKoro CBeTa 6blJIO TO, qTo Bee OHH COOTBeTCTBOBaJIH 

qacTHQaM, ABH:lKYIUHMCH 6hlCTPee CKOpOCTH CBeTa B BaKyyMe. ,[(pyrnM He Menee YAH

BHTCJihHhIM CBOHCTBOM 3TOro H3JiyqeHHH HBMeTCH HenoMepuo 60JihWaH ero mrreH

CHBHOCTh. ~eiiCTBHTeJihHO, HeCMOTPH Ha TO, qTo o6uapY:lKCHHhie KOJlhQa H3JiyqeHHH 

eABa 3aMeTHhl Ha CHHMKaX, cocpeAOToqeHHaH B HHX 3Heprilll H3JiyqeHlll COCTaBMeT 

nopHAKa 0,0 I OT 3Heprnn B KOJihQe qepeHKOBCKOro H3JiyqeHHH, Bhl3BaHHOro IO 7 
HApa

MH CBHHQa. CBepxcBeTOBOH qacTnQe Ha pnc.2 COOTBeTCTBYeT CKOpOCTh f3-l = 8· 10-4. 

Bcero Ha TPCX CHHMKax o6Hapy)KCHO CeMh CBepxcBeTOBhIX qaCTHQ. 

IlOCKOJihKY peqh HAeT O CTOJih ueo6blqHOM H3Jiyqeunn, TO QCJiecoo6pa3HO o6cy

AHTh Apyrne B03MO)KHble npnqnHhl B03HHKHOBeHilll Ha6JIIOAaeMhlX 3<p<peKTOB. TaK, 

npe)I(Ae Bcero CJieAyeT paCCMOTPeTh B03MO)KHOCTh OUTHqecKoro npeo6pa30BaHilll HH-
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Pnc. l. CxeMa ra:mHaIIOJIHeHHOro qepeHKOBCKoro J].eTeKTopa: 1 - KOJIJHIMHpOBaHHhlH II)"IOK 

ll,ll.ep CBllHUa; 2 -Tpy6a raJOBOro pa,ll.HaTOpa J].HaMeTpOM 60 MM; 3 - 3epKaJJO (HaIIhIJJeHHbJH 

Ha CTeKJJO aJIIOMllHHH); 4 - BhIIIYCKHOe OKHO; 5 - MeCTO Wlll J].H<jJpaKUHOHHOH pellieTKH; 6 -
o6'beKTHB «rerrnoc-40» n cpoToarrrrapaT «3eHHT-E»; 7-rraTpy6oK JJ.JJll coe,ll.HHeHttll c BaKyyM

HOH CllCTeMott; 8 - rraTpy6oK Wlll HaIIOJJHeHllll B03AYXOM llJJll renneM; 9- JJaMrra BaKyyMMe

Tpa; JO - MaHOMeTp; 11 - XOJ]. JJY'IeH 'IepeHKOBCKOro ll3JJY'IeHHJI 

TeHCHBHOro KOJJhQa tJepeHKOBCKoro H3JJY'IeHHll OT HOHOB CBHHQa B OTPa)KeHHOe KOJJh

QO yaeJJHtJeHHOro .l(HaMeTPa. TaKoe npeo6pa30BaHHe HCXO.l(HOro KOHyca l13JJY'IeHHH 

6bIJJO 6hl BO3MO)KHO npH OTPa)KeHHH OT BhIIlYKJJOH noaepXHOCTH, HO COBeprneHHO He

o6MICHHMO nonytJeHHe Ha Ka)K,l(OM CHHMKe HeCKOJlhKHX Y3KHX KOJJeQ, KOTOphIM COOT

BeTCTBYIOT pa3JJH'!Hhle no HanpaBJJeHHHM KOHYChl H3JJY'IeHHH. 

~yrott aapnaHT npe,nnonaraeMoro 06M1cHeHHJ1 Ha6n10,naeMhIX 34Jq>eKTOB Mo

)KeT HCXO,l(HTh He H3 HMe10merocH KOJJhQa qepeHKOBCKoro H3JJytJeHIUI, a H3 CBetJeHHH 

B036y)K.l(eHHhIX H,npaMH CBHHQa aTOMOB H MOJJeKyJJ BO3,nyxa. TaKoe CBe'Iem1e aTOMOB 

B,l(OJJh nytJKa, KOHetJHO, cymeCTBYeT, HO OHO H3OTPOnHO, H HeMhICJJHMO ero npeo6pa-

3OBaHne B HeCKOJJhKO Y3KHX KOJJeQ, KOTOphIM COOTBeTCTBYIOT KOHYChl H3JJy'IeHIIH no,n 

pa3HhIMH yrnaMH. 

Ilo,no6Hhle KOHYChl qepeHKOBCKOrO CBeTa MOryT CO3,l(aBaThCJI, KaK 6hIJJO noKa3a

HO E.M.EOJJOTOBCKHM H B.JI.rttH36yproM [2], caepxcBeTOBhIM HCTO'IHHKOM, CO3.l(aH-
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Pnc. 2 

HhIM C nOMOIQhlO CBeToaoro nHTHa OT ny'Ia Bpama10merocJ1 HCTO'IHHKa CBeTa. Ho B 

HarneM 3KCnepHMeHTe HeT KaKHX-JJH6o BpamaJOIQHXCJI nytJett CBeTa H, CJJeJ].OBaTeJJh

HO, OTCYTCTByeT OCHOBa .l(JJJI no,no6Hott HMHTaQHH TaXHOHa no Ha6n10,naeM0My qepeH

KOBCKOMY H3JJy'IeHHJO. 

TaKHM o6pa30M, .6e3 ,nonoJJHHTeJJhHhlX 3KcnepHMeHTaJJhHhIX HCCJJe,noBaHHH He 

npe,nCTaBJJlleTCJI BO3MO)KHhIM HaiiTH KOHKpeTHYJO npH'IHHy HMHTaQHH 06Hapy)KeH-
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HhIX 3q>q>eKTOB cBepxcBeTOBOro ,[{BIDKeHIHI. Ho ,[{OilOJIHIITeJihHhJe 3KCnep1IMeHTaJJh
Hhle IICCJie,[{OBaHml TaK:)Ke KpattHe He06XO,[{IIMhI II ,[{JIR yrnep)l(,[teHHR B HayKe npe.ncrn
BJieHIIH O cy1uecTBOBaH1III rlinOTeTHtieCKOH CBepXCBeTOBOH tJaCTIIU,hI, Ha:maHHOH 
<l>ei-iH6eproM [3] TaXIIOHOM (oT rpeqecKoro crroaa ,ax1cr-6hICTphIH), a TeM caMhIM II 
,[{JIR peanH3aU,IIII q>yH.naMeHTaJihHhIX TeOpeTIIlJeCKIIX II,[{eH MeTaperrRTHBII3Ma [ 4]. 

ll03TOMy KaK IIHIIU,IIaTOp II PYKOBO,[{IITeJih nepBhIX IICCJie,[{OBaHIIH CBOHCTB qe
peHKOBCKOro II3JIY'IeHHR Ha YHIIKaJJhHOM nytJKe peJIHTIIBIICTCKIIX IIOHOB CBIIHU,a C'III
Ta!O HY)l(HhIM B3RTh Ha ce6R OTBeTCTBeHHOCTh 3a crre.ny101u,ee coo6meH1Ie. 

IloJiy11ennLie B pa6oTe (1) JKcnepnMenTam.nhte ,l(aum,te u pe1yJILTaTM ux 

auaJiuJa xopomo cor JiacyioTCH . c runoTeJoii o cymecTnona111m cnepxcneTOBLIX 

11aCTUU,. CJie,l(yeT, 0,l(HaKO, no.n11epKHYTh, 'ITO JTHX .l(aHHhlX BOBCe ne .l(OCTaTO'IHO 

.l(JIH OKOH'laTeJibHOro pemeHUH BOnpoca O cyI.QeCTBOBaHlm CTOJib JKlOTU'ICCKUX 

11aCTHQ B npupo.l(e. 

HacTORllJ,eH ny6mIKaU,IICH aBTOp Ha,[{eeTCR B036y,nlITh IIHTepec K npo,nOJI)l(eHIIIO 
IlOIICKa r1IDOTeT1IlJeCKIIX TaXIIOHOB no IIX qepeHKOBCKOMY IIJJiy'IeHIIIO B raJax. 

B JaKJIJO'IeHIIe ClJIITalO CBOIIM npHRTHhIM .norrroM Bhlpa31ITh 6rraro.napuoCTh 
B.ll.3perroBy, Bh!IlOJIHIIBUieMy TllJ,aTeJibHhIH aHaJIII3 q>OTOCHIIMKOB, II OCTaJihHhIM aB
rnpaM pa60Thl [l] KaK uenocpe,ncTBeHHhIM yqaCTHIIKaM 3Kcnep1IMeHTa. 

j{ TaK)l(e 6rraro.napeH pyKoBO,[{CTBY 3Kcnep1IMeHTa NA-49 QEPH Ja npe.nocrn
arreuuyJO B03MO)l(H0CTh npoae.neHIIR IICCJie,[{oBaHIIH II 60JihllIYIO TeXHII'IeCKYIO no
MOllJ,h. 
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