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BBe.neHHe --:"' 

.Hc~Jie.no:salm:e .o6})8so:sal001 ollapoBaHHHX liacTHti B ·npoToH-a,nepHHX· 
' . . . -· . 

roaHMo~e:A:cTBH.RX .Ha· ycKOPHTeJie Hiro ··(ce}myxc>B) npe,ncT_aBJIHeT ·oco6mt 

. :mrrepey; nocKOJibKY nosBOJIHeT H3Yll:8Tb omJionoporOBYD' o6JiaCTb a Hap-. 

rKA: · ( vs-11,45l'BB)-poZ,neHHH Oli8Jl0Ba~ li8CTHU, · .r,ne T90P8TWI8CKH9 

OIJ;9HKH C9li9HHH.. HeHAAeXm.l. , O,IlHHM ·. H3 IIIHJlOKO ·. HCnOJib3Y_9MHX 

HHKJII03HBHHX M8TO.l{OB . HCCJI9,1{0BaHHH Jl0li,Il8HHH OllapoBaHHHX li8CTHU 

HBJIH8TCH ·perHCTpaiJ;HH . "IIPHMHX" H9:A:TPHHo*), ; T~9~ ~H9:A:TPHHO, · 

. '06PI:i30BaHHHX (:>T pacna,na Oli8JlOBaHHHX li8CTHU. BrrepBH9 BToT'· M8TO.l{ 

· noHc~ KOJJOTKOlKHBYmmr lla~Tim ·6HJI mJe,nJIOZeH E. M. rroffi.aKOpoo [ 1 1. . . -. . . . " ·. . . .,, . 

P83YJibT8TH BKCnepHM8HTa no noHCKY, "IIJlHMHX" BJI9KTJlOHHHX He:A:T-
. . 

pillio :B He:A:TIJHHHOM· ,neTeKTope·x~:Bs-mum 6s.JIH ·orry6JIHKOBaHH· paHee• [21 •. 

ParKe~~ ·co6HTmt ~. "IIPHMHMH~ v 9 .·· HMeeT To rrpeHMYJI{ecToo. · liTo. tP<:>H 

o.T o6Hll:HHX HCTO~~ He:A:TPHHO (B OC~OBHOM, ~T . p8cna.i:ta x-·H 'K:-. 

MesoH~B),nJIH,v9.·Ha,:noJ}H,noK·~; :B To_ ~~Mi -~ J'IOTc,)Kli v9 H ~J oT 

-' pacna,noB· Oli8JlOBaHHHX .~ li8CTHU, • • BCJI9.l{CTBH8 ·. }l.:_8 . YIDfB9pca~'IbHOCTH, 
.~ . ' ' '·. / . . . . ;.. ·~ ". ' . .-.-·· .'. . • • , ' I 

.l{OJDKHI:l' 6HTb. Q,nHH8KOBH. ·' O,nHaKO BH,n9JI9HH9' B ·M8CCHBHOM :.l{9T9KTOP8 
'' ·. . . . . . . . ' . ···/-~ 

v9-roaHMo,ne:A:~T_BKA:· . Ha .. Ylx>:i:me. · .·· tPoHa oT · ro8HMo.ne:ac'T:8KA: · v Jl no • 
. I ,-

KaH8JiaM H9:A:TPaJibHOro TOKa rrpe,ncTaBJIHeT HenpoCTYIO sa,nally. 
. ~? .• . 

~ 

. B3~o'_ne:A:CTBHSI -~~ no .KaH?JiaM. ~apa~~oro T<?Ka .(,CC), H9CMOTPH 

.. H:a .xy.nuiee ·oTHomeHHe cHrHan/tPc>H, ·· HMem "cooH · .nocToHHcT:sa· .nJIH 

no.Jiy-qeHHH HesaBHcHMo:A: 6ueHKH ·calle'Hwl poQeHHH 1 OllalX:>:saHHHX. llaCTHU: · 

- ~HCO~H Ha,n9EHOC.Tb . B~9JI9HHH ~}l·-COOHTKA:' no. Ha~. JI9rKO . 

H.nSHTH~yeMOro ~Ha; '· · 

- _B03MOliHOCTb pa3.l{~JI9HHH •. V}l• H V~- B3aHM~.l{S:A:CT~ .· _no .SHaKY . 

. · 3apa,na MIOOHa •. CJie.nye~TM~THTbl ·liTO ,nJIH V}l tPoH,. OT 06Hll:Hmc ' 

HC~O'll:HHKOB B H9CKOJibKO pa3 HHlle,·lleM ,nJIH v}l; 

·.:.:. B03NOliHOCTb ·. perHCTpaiJ;HH MIX>HOB, . pQ-,Jl9HHHX EO B3aHMO,ne:A:cTBH-: 

*) 3,necb H .zia.Jiee Te}:lt!HH "He:A:TPHHo:" OTHOCHTCH KBK K He:A:TPHHo, TaK H 
.K aHTHH9:A:TPHHO, KpoM5,T9X CJiy-qaeB, KOr~ THIT He:A:Tpmio YKa3aH HBHO. 

~;~;,;:~!~~;gl· 
. · r,..,~, ...... 1_1,lt ; ,. "-•4 ,<f. ~-. ...... • .-...-Ji ~ ~ ~· .... ~t _., 
.---- ' A- ~-



' . . . . . . 
. gx_ VJ!:_.. KaK• B A9T9KTOpe,: T8K H B O~OJX),I(HOM CT8JlbHOM MIOOHHOM 

@-!Jr:bTpe .( TaK H83lma9MHS J)a.BHOB9CHH9: MIOOHH) ~ • TaK KaK Macca 
' - -__ :""---... . - . .· 

MIOOHHOro ll!HJihT'P8 sHatiHTeJihHO_ rrpeBmnaeT· Macey ASTSKTopa, _To 

rrocJieJ(Hee' o6cTOHTeJibcTBO rrosBOJIHeT YB9JIH'!JHTh ·cTaTHCTiNSCKYIO . \ -- ' 

o6eCJI9tl9HHOCTb J)e3YJibT8TOB H orpa~bCH·.; Jl8CCMOTP9HH9M' . 

BHCOKOSHSpreTiN9CKO:A:- tiaCTH · CJISKTpa MIOOHOB ( pJ! > :3, rBB) , . · B 

KOTOpO:A: yJIYqW89TCfl OTHOW9HH8-CHrH8Jif~H. · 
~ . 

B.HacToHme:A: pa6oTa JipeACTaBJieHH pesy.JlbTaTH aHaJIHsa paBHoBec~ 

HHx JIOT~KOB .. J,L+-~HO~~ '?.6pa3.0BaHHHX B MIOOHHOM ~JJbTpe. B pa6oTe· 

. [3) ·HSMH 6HJia · JIOJIYtiSiia, B TaKo:A: xte JIOCT8HOBK9. SKCJI8PHM9HTa, . 
·- •·. ! 1 ·~ ' ·' 

BSPXHHH rpaHHil8 · C9'I9HHH o6pasoBaHHH O'IBJX)BaHHHX .. tiaCTHU B 

. pN-~aHMOAeAcTBIDIX IIPH ~ sirepnm: :- 70 I'9Bi ~ o~c~ N) . ~ 3, 5 !'ffi6/~oH ~. 
' ~ ' ' --· : " "-· . j. ' 

(90% C.L~) •. 0,I(H8KO BBH,lzy BalKHOCTH BOJIJX)C8 ·o B03MOJKHOM :8HOM8JrbHO. 
' . / ,' .. ' . . . . --

6oJI:hmoM ceqemru a,m)oHoJX>lrc.n:eHHH qapMa · B6JIHsH rroJX)ra.r YKasaHHe Ha, 

KoToJX>e 6H.riono~q~Jio coTPYmrnti_ecT:sc;M EMC;2 [4-6J ,-.B Jlalfuo:A:_ pa6oT; 

MH BHOBb . JIJX)8H8JIH3HwBaJIH CJI9KTPH paBHOB9CHHX MIOOHOB c • MOAHtf!Hl.UfPO-:-. 
, ., - ,_. r ~· ·• ' " ~ ' L -~ 

MHHHMH KPHTSPHHMH ·· oT6oPEi :11 6 HcrroJibsoBaHHeM .. JipY!'o:A:.:· JIJX)rpaMMH 
. . ...... ; :' . . -~- ... ' _:.. . .... · . . . . . ' \ '-

o6pa60TKH A8HHHX [7h KJX)M9 Taro, _AJIH JIPHMOro· CP8BH8HHH C ,naHHHMH 

COTpy.zuimecTBa nEHC-2, .. H8MH 6HJIH HCJIOJib30BaHH. · HX · P93YJibT8TH 
- ·. , - . . ""--. - \ .-~ ~ . 

H3M9J)eHHH · C9'I8HHH JIO K8H8JIY- -'n+C 1 ~_ D+*- [4,5] ,·.a .He rio KaH8JIY 

n+C 1 "- A+ +X [ 6] , . KOTOpii:A: .. 

1

H9 . COASPJKHT. HH~PM8Il,ID1' 0. rrapHOM . JX)JK,Il8HHH c . - . . .. ; . . . 

DD-Me30HOB, KaK ST()-6HJIO c,neJiaHOB pa60T9 [3]; ' 
. ~·. 

ITOCT8HOBKa SKCJI9pKM9HT8' 

CxeMa. aKcrrepHMeHTa. rroKasaHa Ha PHC. 1. BHBeAemill:A:, H3 'y~~opHTe.:_ · ·. 

JlH ~OK rrPoTOHC>B_ ·c .. SHeprHe:A: 70 rsB TJ)aH<mOPTHPo:s8JICH CHCTSMO:A: 

Ma;HHTOOJITH'ISdKHX a~eMSHTOB H tf!OKYCHPoBaJICH 'Ha MHW9Hb-JIOrJIOT~T9Jih, . 
-, - " ' - . -"'" ' . 

'P8CITOJIOJK8HHyyo. H9JIOCJl9ACTB9HHO · rrepeA , CTa.ribHHM · MIOOHHI:lM @-IJibTJX)M. 

. Crrel.U!aJihHo 6H.nH JIPHHHTH ~~PH, o6ecrre4m3~e Ma.mie noTe PH ITJXlT~HH;ro 
. . . . . . . . . . -. .·- ... > . . ... J ·:._ ' "'::'~. . ' ~. ~ - - ..• ( 

IlY'lKa JipH . TpaHCJIOPTHIJOBKe: · _corJiaCHO. SKCJI9PHM8HT8JII.HHM. AaHHHM _[8) 

YJXlBeHb JIOT9Ph ·He ITpeBHIIIaJI ·0,01% ~- OT. JIOJIHO:A: :Hli'feHC~HOCTH :rryqKa,. 
--.., __ 
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qTO no OUeHK8M ,D;8B8JIO 4JOH Hel BHille 3% OT Yi:JoBIDI 4JOH8 OT 06WIHHX ..-< 

HCTOqHKKOB H9ATPKHO H3 MHm9HH. 

B sKcne'PmteHTe ifcnoJib3oBaJIHcl. .n;Be cTaJibHHe .MHIDeHH, KOHCTPYK­

THBHO BWIOJIH9HHHS TaK; ! qTo KX-·-n.JiOTHOCTH OTJIHq8JIHCb ·· B .n;Ba pasa 
. ~. 1 . .. ' .. ·' .... ; '' . . ' ,:.:_ ' ,·. :. . 

( p
1 

= Ppe H P2 = ·2. Ppe>. 06~ .. ·MHIDafiH · · HMeJIH . nonepeqHHe. pasMep!:l 

. 70X70 ·C,;z H ROJrnYJl TOJllllHHY.llt8Jie3a B H8nPaBJI.efoo£ JIYllKa 200 CM~_ll~p-
B8fl MHineHb 6HJia BimOJrneHa B BH.n;e ~nJiounmro 6noKa craJIH. HaqaJibHaa 

-· qaCTb BTOpoA MHIDeHH_ COCTOf!JI8 H3 100 CT8JibHHX n.J18CTHH TOJIII(KHOA 1 CM 

C B03.n;yiiiHHMK npoMezyTKaMH .• .· 1 CM Mez.ny .. HHMH . H . 38KamHBaJI8Cb 
. '. .._ . 

cnJiomimM CT8JibHHM 6JIOKOM. . TipH PagcTOf!HHH. OT. MH!neilli-norJJOTHTeJifl .n;o . 

,n;eTeKTOpa, paBHOM ·.65;5 .. M, T8Kafl . KOHCTPYKUHfl 'o6ecnetni:Ba.JJa 

JIPBKTH'!eCKH H,n;eHTJNHHA TeJJeCHID!: . yroJJ perHCT~ HeATPHHO ,D;Jlfl 

o6eKX MHID9HeA ( -40 Mpa,D;). B , Xo.n;e SKCR9PHMeHTa Ha MHID9Hb C 

RJJOTHOCTblO p
1 

6llJIO C6PoWSHO 1,11~1018 , . aHa MHID9Hb C .RJJOTHOCTblD. 

p
2

- 0,6·1018 npoTOHOB~: .. 
:Hear-Pmnrna .n;eTeKTOP coipy~ecTBa"H~B:l-OIDm~ pacnoJiaraJicfl Ha 

' . . ' ·.· ·... . ' 

paccTofl!iliH 3 M 38 • MJOOHHHM .·. <I!HJJbTlx:>M.o · CTP~Typa : . H · ~OHCTpyKTHBime. :. 
·oco6eHHOCTH .n;eTeKTOpa nom6HO .. OnHC8HH B pa6oTe. [2J. 

06pa6oTKa im4JOPM8UHH npooo.n;imacb· c ~oMOlllblD :nporpaMl.w, onHcaH-· 

HoA'B pa6oTe:~7J·, .n;onoJIHe~A Mo.n;yJI~M· :OOccTa~oBJieHHR HMIIY:nica'~ . - - . - . . . . . . -
c>Ha. Onpe.n;eJJeHHe oo.nWoom HMJIYJibca MIOOHa Irix>oo.n;HJJoc:b Ha ocHOBe. o6-

o6m~HH~ro -.Me~o.na HaHMeHbmmc KBa.n;paTOB, aJirOPHTM KOToporo JIPHB9,n;eH 

B · pa6oTe [9]. ToqHocTb BOCCTaHOBJieH1HI · HMJIY.libCa MJOOHa · 

8H8JIH3HpoB8-!J8Cb .. Ha · OCHOB9·· o6pa60TKK'· C06HTHA, · CMO,D;9JIHPQB8HH!lX'· 

nporpaMMoA CAT AS. ( 10J: TipH ~e TpeKa B HaMarHHlleHHOM zeJJese 

6oJJee 25 . ·eM · omH6:Ka onpe.n;eJJf!HHH · ~JIHlrinm . HMnYJJbca . MIOOHa He 

RpeBHIII8eT 25%, 8 1 OmH6Ka B onpe,n;eJieHJiH 3H8!<8 MlOOH8 ~HJI8 MeHee '1%. 

BHJieJieHHe -CHrHaJJa OT riwMHX HeaTpHHO. 

C06HTHfl· C paBHOB9CHHMH MIDoH8MH, . KOTOPHS o6pa3YJOTCfl · B. 
--'- . . " 

P98KUHf!X CC-B38HMO,n;e~CTBHA HeATPHHO B KOHeqHoA qacTH O.n;HOpo.n;HOro 
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CT8JibHOro MIOOHHoro Q)HJ!bTpa, OT6HpaJIHCb no CJie~ :KpHTePHfiM: 
•' . ---- - .... .. . - ·- . ' ,-

1 ,-Ha.nwrn:e MJOOHa r (T. e. tl8CTHUH, npoXO.n;fiii{9A He MSHee 2, 5 H.n;ep-

HHX, .n;JIHH), BXO~II{e]:'O B . .n;eTeKTOp qepe3 ero !lepe,IJ;HHA TOpeU, 

or~emoot OKHOM 3x3 tl:; 
~ - - -~ . ' . .. 

- 2) _.ItJIHHa. TpeKa MJOOHa B H8MarHJl:qeHHoM zeJiese 6oJiee 25 eM; 

. ~)' HMTIYJibC MlOOH8 PJL ~ 3 I'a!3fc. 
. . .../ + 

'!fliCJIO · aapemCTpHpOBaHHbiX B . ,n;eTel£TOpe paBHOB9CHHX JL ' . H JL , 

y,n;oBJieTBOPfl~ 9THM :KpHTepruiM~ npHBe~eHO B T86JJ.1 1 8 KX HMnYJJb-

CHHe P8cnpe,n;eJJeHHH noKasaHH Ha PKc:2. 
. . . 

. QueHKa . tllicJJa B38HM6,n;eAcTBHA "RPf!MHX" · H8ATPHHO npoBO.n;HJI8Cb 

.n;BYMfl pa3JIHqHHMH MeTO,D;aMH. 

a) MeTo.n; sKcTpanOJif!UHH K 6ecKOHeliHoA nJIOTHOCTH MHIDeHH, 

-~-:::--

,llaHHH:a MeTo.n; BH,n;eJJeHHR CHrH8JI8 OT"' "RPf!MHX" 'H~ATPHHO'OCHOBaH 
,, Ha TOM, . qTo ·~ yooJIHqeHHeM nJIO:rHOCTH MmneHH p H8ATPHHliHA ROTOK. OT 

. o6~· HCTOtiH!iKOB na,n;aeT. Kait. 1 I p, B TO BpeMfl :KBK HeAT~ 

.ROTOK OT · pacna.n;oB · oqapoBaHHHX . qaCTHU OCTaeT.Cfl ROCTOf!HHHM. TaKHM ~ 
,.. ,· .·- -

, o6pasoM, • HCKoMHA' miTHaJJ Mo:iicHo HaATH JIHHeAHoA SKCTpanOJISII,nieA. K 
..- ' .' ·. , "· '- . ' I ·. -:-- - ·- . , .-.·· . .- ·. 

·. · 6eCKOHeqHoA , RJIOTHOC~H j,rnmeHH~- Ec.JJH N1H N2- ROJIHqe.CTBO H~ATpHHHl:li. 

. ··B38HMO,n;eACTBHA~ HOPMHioBaHH08 ,Ha. O.n;HHaKOBHA ROTOK JIPOTOHOB .n;Jifl . - - .. ~-' . - - . . ' . . ' .. -- . . 

· Il.!:OTHocTeA _ p1 :H - p2 cooTBBT(}:"BeHHo. TO _KC>J!H'!ecTBO B3aHMo.n;eAcTBHA . 
I .. ' ~ . . ,· . , .- .• - . . •. , 

. c yqaCTHeM "RPf!MHX" HeATpmio orrpe,neJifleTCfl tPoJlMYJIOA. 
. . . ,· . - . •, / .' .·, ~ . ·. 

N0 .= 2 • N1 - N2 - e · ( N2 -. N1 )! 
(1) 

:: 

r.n;e e -~KTop; yqHT~ .Heno.iiHoe · pasooHe a.n;po~oro KacKa,n;a B 

MHID~HH C .:I!JIOTHOCTblO p
2

• Be.mJ:tiHHa e, _onpe,n;eJie,HHaf! nyTeM MO,D;eJIHpoBa-­

HHfl c ~oMoll{b!O nporpaMMH GEANT J 11J,. · cocTaBJifleT · o, 05 . .n;Jlfl sHeprHA 

• H8ATPHHO 5 ~. Ev ~ 20 I'aB. 

. ·.· Pacc..nnamme YK838HHM cnoco6oM qJ1CJJO-MroHOB OT. B3aHMO,D;eAcTBHA 

"RPfl~"- HSATPHHOi .. HOPMHpoBaHHoe· fia 10-1~ . npor~~oB, JIPHB9ieHo B. 

Ta6JI.'f. ,Urul pac~eTHHX 3HB~~ qJ1CeJJ MJOOHOB, KpoMe. c~aTHCTW!eCKHx 
OmH6oK,YK838HH CHCTeMBTWleCKHe.omH6KH~ ·yqHTHB8DII{He_ ~orpemHOCTb B · 

5 -



/· 
'" 

'.· 

J ~-
' . - . '~ _,, 

HSMepe~ HHT~HCHBHOCTH rrpoToHHoro nytiKa ( 1%) H Heorrpe~e~eHHOCTb.B 

OTHOCWr8.JII,HO:tf IplOTHOCTH MHllSHen ( 2%) •. 
~· 

6) M~To~.B~TaHHH-¢oHa 

' / . - . 
B oT~e oT·rrpe~ero, aToT MeTo~ Tpe6yeT 3H8IDifl JIOTOKOB 

¢QHOBHX VJ.L; o6pa3~Cff .B pacrr~~ax X-H K·Me~OHOB. 'IJHC~O ,B3aHMO-
. . .. . . . . ' . . ./ . . 

. ~e:A:CTBID!: OT "IIIlffMHX" HenTpHHO JIO.nyq~eTCff 1 B~TaHHeM . tffic~a CMO~e~- · 

poE8HHHX B3aHMO~encT~ ¢QHOBHX HenTpHHo H3 8KCJiepHM8HT8~bHO Ha6-
. . \ . 

~~aeMor6 rro~oro .~c~a co6HTH:A:. 
. \ . . . - . . ., ' 

CrreKTPH_¢Q~OBHX JIOTOKOB VJ.L B~c.~~Cb• ~YMH· CJIOC06aMH:_·.· 

-: JIO 8KCJiepHMeHT~-:nbHO, HSMe~mffiM BHX~~aM . Xi- H K±-~e3ClHOB H8, 
_/" . .. ,. . .. . ,' '· ·. ' 

a~epHHX: MHIIIelffix rrpH imepr:HH rrpoToHoB 67 raB [ 12J c rroc~e,mriO- , 
' " . . ; . - . l ' - -

me:A: KOPPeK!Uien, . ~THBaiOinen . H3MepeHHa pacrrpe~e~eHH:A: MIOOHHHX 

IIOTOKOB ~·pS3pe~~X CT8JihHoro' rr6r~OTHT~~i -[ 13]; : . 

c · rroMOIIU>IO rrpo'rpal.oo! ·. · GEANT : [ 11 J • IIpH .. M0~8~JlOB8HHH 

~THBB.iiocb He TO.Jll,KO po:ac,n;emm MeSO HOB 
"/~· 

OT -rrepBOro 

B3aHMO~encTBHa B MHIIIeHH, HO H OT ,rroc~e.nyiOIIIHX KaCKa~OB~ . \"- . ' . . . . --

CoBrra~eHHe 1 pesy~J::TaToB pactJ:eToB c · TOqHocTbio S% . c'.wmT xopoiiiHM 

JIOK838Te~eM HS~elltHOCTH JIO.nyqeffimx. CJieKTJlOB ¢QHOBHX HenTpHHO~.' 
• ' • ' j ~ : " -, - - ' • ' • • • I ' . I " ! . ' • 

Ilo.nyqeHHHe rrepBHM CJIOC060M CJieKTJlH MIOOHHHX HenTpHHO HCITO~b30-
J . . ... ,.. ·. . .. ·.: ·_, . .. .. ·. :. ·, 

' Ba~Cb . ~~ .. Mo~e~BaHHH v)i- roaHMo~encTBH:A: 'B noc~e~· 16 :M; 

saumTu*> c 'rroMOII\b~ rrl:orP8MMH: CATAS. C10].. IIpH Mo.zie~B8HHH-r~60KO\. 
. . ' .. ·. . . .. • . . .I . 

HeyrrpyrHX B38HMO~encTBH:A: HCJIO~b30B8~8Cb JI8paMeTJ)H38~ CTJlYKTYPHHX - .. - ' -. -. . 

IPYHKUID!: ~e_:llliMaHa-lmMa [14J ·~ .HHBBPH_BHTHon~ Macqu· a~HHo:A:cHcTe-

MH·. W · ~ 2 raB. .. ,UJm o6~aC~l'H .. W <. 2, ThB MO~Ei.JIHpOB8~Cb . KB83HYJipyrHe .·· 

B38HMO~encTBM H B3~o~eAcormrn co6pasoBaHHeM pesoHaHCHHX COCTOH­

HH:A: rro Mo~e~ PenHa-CeraJia [ 15J. 

CpaBHeHHe CMO~S~BaHHHX HMJIY~bCHHx pacrrpe~e~eHHn paBHOBeC~ 

HHX Ji HJ.L- .c<.8KCJiep~e~8.JII,HO IIOJIYlJSiiHH:MH-: CJieKTJ?8MH 'MIOO~~B ~~. 
*) KaK·rroKasaJio MO.ite~BaHHe, :tmc~o MIOOH~B. ~xo;iui~ 6o~ee 16 'M 
ze~esa MIOOHHon ·samHTH_. rrpeHe6pe:JKHMo ··Maio. c 
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· MHmeHHc IIJIOTHOCTbiO Pl noK~3aHC? ~a pHc. 3. 

B3aHMO~encTBHn "rrpaMHx" H8~TPHHO~ 
- . B Ta6JI. 1 npHBe~eHbl tJ:HCJia 

paCCtJ:HTaHHbi~_ MSTO~OM BWIHT8HHR. 

Hcrro.iin36Ba~cb ~aHHHe_ JIHIIIb-~ p
1

, ·r~e-HeT Heorrpe~~~eHHocTH, c13H­

sammn C Y'!eTOM YT~tJKH KaCKa~OB HBHtJ:HC~SHHeM atWJeKTHBHOn JI~OTHOC­

.TH MHIIIeHH. ~_CHcTeM;TmecKa{i, OIIIH6Ka 10%, rrpHBS~~HHaa B Ta6~~ 1 .ltllff. 
. . ~ . . . . / 

~aHHoro-MeTo.n:a.·o6ycJio~eHa rrorpemHocTaMH B orrpe~e~eHHH 'HenTJl}lliHHX 

CJieKTJlOB H,B OJIHC8HHH. B3aHMO~enCTBHa He~TJ)HHO 'C Bell{eCTBOM.' 

Hs -~aHHHX Ta6~.1 B~o. t~To c'iaTHcTmecKH sHa~ c:HrHa~ oT 

roa:HMo~e:A:cT_BHH "IIIlffMHX". MIOOIDmx He~TPHHO B aRcrrepHMeHTe_ He o6Ha-
- - • > • .. 

PYJKElH. 0~8KO rro.nyqeHHHi _ pesy~bT8T MOlKeT - 6HTb- HCJIO~b30B8H · ~~ 

oue~ BepxHen rpaHHJlH · cetJ~HHa · o6pas~~HHH o-qapo~HHHX .qacTHU~ 
- < • .. ' - ~ - • 

.--.: 
.. Ta6JIHUa 1 . · · 

8KCJiepHMeHT 8KCTJ)8JIO~~ ,. . B!ltJHT8HHe 

. I p1 'I 'p2 - p = ro p1· 

thtc~o JIIlOTOHoBI 0;6·1,0~ 8 ,1,11·1018 1018 1018 

J.l.- 1748±42-1 1631±40 -47±105±61 
I I . ;,.+ . I ·. IL I 72•36•140 I 

314±18. I · 308±18 II- '.19±45±11 , 28±16±25 

Tiap§MeTpHsaunfi·~peffUHa~bHoro:ceqeH:Hff 
. . '"-~ 

' . -· . 
.. anwHHQro WJB:neHHa · oqapoBaHHHX qacTHU .. 

' ' ... \ . - . __ / . 

B .1IacToamee BpeMa pasHHMH aBT~paMH rrpHMeHRIOTca pasJIHqHHe CJIO-

· co6H omcaHHH ~tWJepeHJU1a~bHoro ce~e~H · PoJK,IJ;eHHH ·oqapoBamimc tJac-

THU .• 

Hffi1:6o~ee . qacTo HCIIO~bsyeTca • IIQ~SMJIHPmecK8a ann~oKcHMallHSI 
~tWJepeHUHa~bHOro CetJeHHR_~JK,IJ;eHHR OtJapoB8HHHX qaCTHU B~a: · 

ct3o ·· · . n · · m · 
E dp3 a:_i1-lxpl) • exp(.:.b·p.L), 

( 2) • 
. ·'' .. · * *_.·.. o.;. 

Xp = Pll I Pmax• 
. J 

' 

r~e. . ~ ·H p.L - aHeprna_ H .norrepeqHH:A: HMIIY~bc oqapoBaHHon qacTHI.Ul;_ a 

.. )_ 
7 
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~·r·. 

'-\_.' 

a t 240 If·······-'·····-· .. ··-···-··- .. ···-· ·--·· 
·.....-::, 

"o 
] '(' 
e :f 200 1-1- ... , ·······- ... 

.•' 

. 160 

120 ... 
80 

i.-~-. ~l 

~ 
\' ~ 

~-,_ 

). ~! o-, ' ' •-rew o 
. . - 10 20 . -- . .- 10 20 

. . . '. P•(GeV) . : • . . _P.(GeV) _I 

pHc.3. HMnyJI~>cHHe ~ciipe,nene~a a)JL...: H 6>'JL\)ro~eHHHe Mo.ne.nlipo-

BaHHeM (rHCTporpaMMa) · B cpaBHemm: c. · sKcrreJ)HMeHTaJil>HHMH •· 
. • ' ', ' ' .. I ,"- ' • 

pesyJil>TaTaMH (Tpeyro.!!l>HHKH) .n.JIH MHUielm: c p 1 ~ • ~o~oKH · MIOOHOB 

HOPMHpoBSHH Ha '10 1 ~ clspomeHifinc Ha MHIII8Hb lrpoTmic>B. 

\.....,.' .... 

/. 'g ~- ,._, 

.. ·--~----_ . I ~ 

' 

.1. 

10-

10-0 10 20. 30. 10 0 10 - 20 30 -~ 
0) E_,(GeV) " b) . _ · E_,(GeV) . . 

pHC. 4. . CireKTPH_- a) HSRTPHHO H 6) 8HTHH8RTpm-io OT pacrra.na X H K Meso- \ . . . 

HOB B · CpaBHemm: C CJISKTilaMH ' "IIPHMHX" 

.no Mo,neJIH KXU [21J "'· 

., 8 

/ 

HSRTpHHO ·. pactmTaHHX 

--:. 

,· 

··"'::.:-.:-
\ . _/ "' 

* -· Pu :- ee rrpo,noJI~>HHR IOOIYJibc B CUM. Be~a ~ rroJiaraeTca paBHOR 1 
. . . ~- ·. - ~- - ' j. - _:_ / 

,HJIH 2; _TIPH m = 1 JIO,IU'OHO~ rrapaMSTP b Jla13,8H 2..c3': a ~H m= 2 

3H8ti8HH8 . b R: 1. .. IlapaMSTP -· II 38BHCHT OT -THIIa KaK !llparMSHTHPYJlllHX, 

· - · TaK H polK.n8IOOimcca qacTHu. rr-pH MaJIHX sHatieHHHx rrorrepeqHoro HMJIYJI:bca 
r • < , ~ • , f 

· .. pollt,IJ;!;mmX qacT:m.( ( I x:F I -~ 1)' ~lTOT, rrapaMeTp 'MOEHO; ?UeHHTl> c · IIOMOIJll>IO .. 

rrpaBH.Ji io3ap:Koooro cqeTa [ 16, 17~. · B CJIYt{ae o6pasoBaHHH oqawBaHHiix · · 

> qacTHU IB NN-B3aHMO.U8RCTBHHX n ,; 1 -.Jl.!UI Ac, n = . 5,· ,IJ;JIH- ri+ ~ D0 ~ n = 3 
·. -o. . - - · .. 

,IJ;JIHD HD=4,nJIHD.·. I- ./ 

:?PH OJIHCamm: ,IJ;HqxflepeHUHaJil>HOro eeqeHHH J)Ollt,D;SJUm /Oti8J)OB8HHHX 

qacTHU m)H sHeprHH "'70 i:'aB B Pa60Tax [12,20,21] HCIIOJI:bsoBSJiacb 
- - . 

· napaMeTpHSaUHH ·BH,na: 

-· 
•3 ll" 

E d-0
3- o: [ (1~x+)(1:-x_) J 

dp . . . exp(:...2,5·P.i), , _(3) 

. * . * .. 
--~±·.= (E ± Pn>f.t's• ·. · '/ -. ·'"' 

--~ ·~ ~/~-. . * . . 
r,ne E -'- SHeprHa :ti8CTHUH B CUM, a S - KBa,IJ;paT SH8prHH.CTOJIKHOB8HHH 

B CUM. BHpa:aceHHa. (2) H (3) SKBHB8JI8HTHH B TOM CMHCJI8, tiTO JipH 
. . : ' ' . . ' ... :· . • . ' . . ·: <I • 

'lxFI ~ 1 BSJIHtmHa-(1-X+)(1-x_) ~(1-IXFI) •. 3Ha'!I_8HHH II()Ka38T8JIH n 

H OTHOCHTSJil>HHe B~~,IJ;H--pa3JIJ{qHHX oqapoBSHHHX qacTHU, · Hcn~Jil>SYSMHe 
~ STOR-,MO,IJ;SJIH,' JtpHBe,IJ;8HH B T86Jt.2:(C~."paoOTy[12]),; ,,~. 

' • • > ~· ••• • ~· ' • ' 

Ta6JIHU8_Z 

·n+ , Do i)o 
/ 

'l!acT:mia. 1· A+ 
c -

. ' 
BHxo.n I · , 43% 28%, I 72% 

-
n, ' •· 1 ,·5 ; 6,5 ' 6,5' ' 3,5. I 3,5 ' 

-

PesyJil>TaTH H o6c~eHHe 

'B 'HsyqaeMOR HaMH o6JiacTH aHeprHR ( Ys - 11 I'aB) · rrpe,nrroqTH-

Te.ni:.Ho HCIIOJib30B8HH8 "i!epeMeHHHX X+ H X_ [ 17]; JIOSTOMY JipH MO,IJ;SJIH-
.. , • I 

J)OBSHHH _J)Ollr,l{8HHH oqapoBSHHHX '!18CTHU HaMH HCTIOJib30B8JiaCb. JtapaM8TpH-

9 

/~ 



. I 

38IlJffi (3) •. .uSJiee M0,!(6JIHpOBa.JIHC:b HX IIOJIYJI6IITOHHH6 pacrra,nu C 06J)a30-
. ', - •' t ' --, 

BaHH6M MIOOHHOrO H6:tlTPY!HO C, IIOMOIIlbiO rrporpaMMH JET SET _ 7. 2 . [ 18] , yqn:.. . 

THB8DII6f.!:Mo,nu·pacrra)(a Iia3,4 ....... H 5 qacTHU~ IIo~eHHlie-sHepre;~ecKH~. 
. ~ . . ~..... . .. - .· . . . . . . . 

CJI6KTPH "ITpawX" V}.L · B CJ)a.BH9Hmr CO. CJI8KTJ)a.MH !fxlHOBmC. V}.L . JIOK838HH 

Ha JJHC.4. Bee crreK~PH IIJJHB8)(6HH )(JI.fl YrJioooro HHTep:sa.Jia o:..4o MP8i. 
orrpe)(eJI.fleMo:ro ~Kc~IITa~coM )(eTeKTOPa; Mo)(eJIHpO:sa.HHe.roaHMo)(ef.!:cTB~ 

. . . . . . . ~- . -" . --·. - ~ .... ·· ' · .. 

. "rrpaMHX" H8f.!:TpHHO ·. OCYIIl8CTBJI.flJIOCh.. c TeM xe npe,lJ;ITOJIOXeHHeM, l!TO.· · H 

)(M lfxl~BHX Hef.!:~~~o. · Paccll~annoe · · Ta~- o6pa3oM :omaeMoe · tillc:no 
OTJ)HU8T6JibHHX :: MIOOHOB OT B38HMO,l(6f.!:CTBHa .• "rrpaMHX~ H8f.!:TpHHO, . 

HOPMHIX>Ba.HHOe ~a 1018 c6wme~. Ha r:rnmeH:&/ IiJx)TOHOB,~COCT~B~JIO 
15.6: -~ ~cJio JIOJIOD:reJib~; ·MIO()HOB. OT B38HM0)(6f.!:CTBID! "riJJRMHX" 

'. •. if' • . • • • ~ ' • 

aHTHiief.!:TpHHo. cocTcTaBHJio 11.7. • corrocTaBJI~ID!:e · sTmc. ~ce.Ji c )(aHHHMH, · 

JIPHB8,!(8~ · B T86~.1~ JI03BOJI.fl9T , BW!HCJIHT:b -B9JIHlilfifY C9l18~~ 
jo6pa30Ba.HH.fl o:qaJX>:sa.HHHX l!~~~HU (c~ •• Ta6Jij3). . 

. KaK BH)(HO H3 )iaHHHX T86JI. 3 ,· OO.IDrnrn!i ceqe!-IIDi, . JIOJiyqerrirn:e MS­

. T0,!(8MH BW!HT~HH.fl H SKCT~JIOJI.fl~. xopomo corJI8CYIOT~HMem co6oa~ 
' •. . . . . \ 

• _Ta6JIHUa 3 

MIOOH 

. -3,0±6/7±3,9 J.L­
'j.L+ 1,3±3,1±0. 7 I · ,--,.·, ·- ·• · . 1 I I· . , . . . / . .·. 

HaH6oJiee .licecTKHf.!: rrpe)(eJI Ha. BSJIHliHHY ceqeHH.H · polK)(eHH.H__g_qapo:sa.HHHX 

ll8CTHU IIPH SHeprHH 70 TsB IIOJiyq88TC.fl, .ec.JIH HCIIOJI:bSOBa.T:b .P93YJibT8TH 

MeTo.n~ B~;aHHH~ (:Jiyqae perHcTpa~ J.L+: . .. . . 
. · . •: I . . .. 

·. · crci< N) ~ 4, 7 MK6/HYKJIO~ ·~ (90% C~L.). 
\ ' .. 

B .. Ta6JI. 4 rrp~)(emi · oop~HHe· · rJlE\HHIU>I rroJIHHX _ ceqef!H1t ·. o6pa30Ba.HH.fl 

oqapo:sa.HHHX. tiaCTHU B pN..:.roaHMo.neac'!BH.flX _IIPH sHeprm! ?O_l'sB. (Ys - · 

11,46 I'sB). rro~einme B rrpoTOHHOM beam-d~p- ·sKcrreJ)HMel:fT_e ·1989r •. 
. -· ~-- -:-:- . " - ... - ,• 

Ha YCKOPHT6JI6 · :W~ID. . -....____. / . _ ·- :.. 

10 
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. 20' "; 30. 40 .. 50 ~60 
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10 
··fS T3B .· . ' 

· .pHc. 5.. 8Kcrrapi1MeHTaJii.HHe_ )(aHHHe :If rrpe.ncK83aHHe< Mo.ne~ KX.n [2~ J 

J 

· .. 

,. . .' ~' ,./ 

.l\JI.fl . rroJIHoro ce_tieHH.H .. o6pa3o:sa"HH.H oqapo:sa.HHHX qacTHU · B 

NN-B38HMO,l(ef.!:cTBH.flX~ 

· <J> -: .pe3yJibT8TH, rro.JiyqeHHJ:le .Ha - cheKTpoMeTpe E11:C. B rryqKe 

Hef.!:TPoHOB co cpe.zUiea. s~eprHef.!: 58' rsB [4]. . 
• j <'' I 

. ,.. \ . . ·: ~. . / .. . 

BepXHH6 rpaHHUH _IIOJIHHX _ceqeHHf.!: Ha 90% C.L., IIOJIYll8HHH9 B 

. JipoTOHHOM · te8m-dump , . SKCII9PHM6HT6 JIPH SHeprHH JipoTOHOB 70 . . . I . . . . . . . 

rsB JIOK838HH. TOliKaMH: 
-~ 

o [ 19]; e t20J ;. D '- HaCTO.flllla.fl pa6oTa; ~~~ [3]; • [2]. 

3Hatie~ --~p~oo rpaHHU .ce~eHH.H rrp~)(eHH .TaKZe .·,sTa6JIHne4. 
' .. 

/ 
\ ~ .. 

II 

_,. ... 



~~ { -· ..;.. 

Ta6.JIIma -4 * j 
' Bepxmm rpamma · 

N ABTOPH_ "IIpgt.iHe" ,ll8T8KTOP ceqeHHH MKO/HYKnoH .. JISITTOHH 90% C.L. 

Moimsaui1oHHHe 
.. 

o,zim.roqHHe 
-

1 .c. Be.JJHKOB H JUl. . KaMSPH B . • 5,1 . . .. 
- [19] ].r'.- MIOOHHOA 3811J,HT8 

-~,_ ... Ily3HP:t.KOBaR 2 B. AMMocoB H .np. v + v:-. -

KaMepa .-
.· 4,8 e e - .. 

[20] -. 
.J"CKAT" 

.. 
--

A •. BJmMJIBAH H .np': 
.... ·· HeATplriniHR 3 v +-:v 2 4_o 

12]' ,. e e - , - ' 

- ., . ,ll8T8KTOP .. - . 

-' . .. 
.4. H. Bomro H .np. . - ... _HeATJ)HHHllA 

vJl_ - '3 5 . -

[3]. ,ll~TSKTOP 
-- ~- -~1-
·. 

: HeATJ)HliHIDl -
,. 

5 ·HaCTORIIl8R -·· ... 
pa6oTa ·-

,VJl .. - . 
4,7 

~ - -- ' c . ,ll8T8KTOP · r - : 

~ . / - - ' .. 
IIo.JIYqeHHMHaMH oueHKa corJiacyeTcR c.pesyJI:t.TaTaMHnpe,llH.lJ;YllUfX-

:Pa6oT [2,3, 19,20]. O,llH8KO BCS 8TH P83YJI:bT8TH -He y,na~TCR corJiac~-/ 
' - , . . , . ' -- , - . ~ , . I 

BaT:b c MHHHMH . BMC-2. [ 4:._:6] ; 3KcnepHMeHTa.ii:t.HHe .naHHHe .llJISI ceqeHJfA . 

- o6pasomffim oqapomlfl!HX, qacTHU B · NN:-~~o.neac'l'~x _ B ~~Hemm c -__ 

pacqeTaMH . no Mo,ne.i!H A. K. JIIDco.ne.na H •- c~ P. CJia6ociTHUKOr6 (21J, Be . . ~ . - ; . 

KOTopoa Hapg.ny _c ripoueccaMH ~-qiparMelfi;aUHH ·c:::-~PKOB~~THBa'ei·c~L-
, ~~.nr~pouecc - J)emM6HHaUHH '·o6;30B~lB:JIJIX~R- >c..;KBaP~OB e Ba~SHT~ . 

:... • • "' •• • ' h • • ' • - ~.-' ~ ~ • • • / 

KBapKaMH H3 HaqaJibHOrO aiwoHa~ nplm8,ll8HH H8 . pHC. 5. 'KaK BH,llHO H3 . ' - _. - - . . ..... :· . 

PHCYHKa, · ~no~eHHHA B .nrumo~ .. pa6oTI3-- _:OOPJHHA- npe,neJI ceqeHHH 

o6pasomHHH c oqapoBaHHHX qacTHU Jiel!lliT HaMlioro mme . pesyJibTaTOB: 
. . ~ ' . ' - . 

8KCIT6PHM6HT8 BMC_:.2 H He ITpoTJfBOpeqHT llpe,llCKa38IDrnM KX,Il. . · 
. . .. . . ··~-- . ··..:.:. ~ . . - . __ .. . . . . ' . . - -t· \ -· .. ·._;. ___ ._ ~.- --' : 

' .llJm 60JI68 ,ll8T8JI:bHOro· CpaBHSHHH HS TOJI:bKO HOJIHHX ceqeHJfA, HO J{ 

cneKTpoB ~BHOB~~~ MIOOHOB ~ · • wsyJI:t.'raTatd:H · KOJIJia6opaUHH. BMC-2 

*) B . pa6oTax 1, 2, 5 HCITOJibSOBaJiac:t.· napaM8TPH3SUHR ,llHqi(pepeJnmaJI:t.HOrO-
. ·. ~ . ' -- . ; ~ -. ' .. "'- ... . . ·. 

ceqeHHH (3) C napaMeTpaM:H YKa38HHHMH B ~T86JI~2, a B. pa60T8X 3,4. 
' ' . ,· ' ·--

napaMeTpHsaumt BH,lla: ct3a/dxFdp
1
-(1-lxpl>n·exp(-pi), r.ne n=(,l{JIR-D 

H" D- MesoHOBH n=2,5 .n.ml poJK,IJ;emm :/\
0 
-6a:pHoHa. 

~- - . . 12 

i 
I 
I 

.· 

:~100 
5 -
~ 
'0 
l -e so 
" z 

'60 

·l- -­
-f-

./ 

• S 1.S 10 12.5 15 

· p~c.G~ OJKH,naeMHa 'cnei<TP PaBHOBOOHHX .u+. TOJI:t.Ko ·· oT "npsn.uix" aHT:H-

. i-Ie~~-imo~ · 8c.nH · Hcno~hsoBBT:t. .. ~aHHHe npHBO.llHMHe KOJIJia6o1ia-:: 
... \ . - . . . . 

-:----

UHeA -BifC_;2 (CITJIOillH8fl mkHfl). 'rpeyroJI:t.H:HKBMH 3,llecb ITOK838H 

3KCnepHM8~8JThHHA ;CITSKTP , ~X , Jl'.j.. , 8 · KllY~MH cne~p .~ U + OT 

"nPRMHX". aHTHHe:RTpH~o; _noJiyqeHHHA B HaC~RII{eA ·.pS6oTe. . 
' - 7 • 

~ 

' .. 13 
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6HJIO npo:se,neHO ' MO,IJ;8JIHpoBaHH8 npouecca .. POlK,IJ;8HHfl .. D B YCJIOBHflX. Hamero --. . . •. ·, '·.,..,..· . .. . •.. , ·. --

9KCnepHM8HTa, HO C napaMeTpaMH, ·· OnHCHBaiOmHMH · npouecc ; 06paSOBaHHfl 
' _...._.. _, '\;. • "'• '; • '-- I . . ' . • . •' • 

oqapoBaHHHX. qacTHU, npHB8,IJ;~HHHMH ·· B · .. · .pa60TaX ; . [5,6] · KOJIJia6opaUHH 

BHC-2: -, 

. - ',IJ;HijxpepeHU}fa.iJhHOO C~'l8HH8 • B ~JiaCTH XF · ,>, .. 0,5 .. O~HCHB88TCfl BH­

palK8HH8M (~Xp)n ·exp(-b ·p~) . C q}fCJI8HHHMH SHaqeHHflMH b,. n 

H ril Hs pa6o'rH [4J: ~;iJISI D-; · n'=o 8±0 6' t=1 8+1•3 ; · H TTJifl D0 
" ' ' ..J '; , , , ' , -1,0 ·"' 

' . +1 1 
n=1,1±0,6, b=1,2_0;9• 

- ceqeHHfl o6pasoBaHHfl ·D- >i, D0 :8 KHHeMaTHqecKo~ (){)JiacTH XF>0,5 

B~flTH HS pa6oT [5,S] · COOTB8TCTBSHH~. ,> H .rrepecqH'I'aHH, ';Jifl Fe B 

. npe,nrroJioJKeHHH, · qTo · saBHCHMoCTh · ce.•HmHfl oT . EiTOMHoro · Beca : ·Riep. 

MHill8HH (A) --!!apaMeTpHsyeTCHtB· BH,ne 9cc(A)~~~ Oc(:(N) ·A <X, . ;,ne <X . 

~ 0,75 [6i. . . . . . 
,,,~""" 

TaK KaK . B 1 · pa60TaX [4,5] . npHB8,IJ;8HH . ceqeHHfl .. TOJlhKO < ~Jifl' o6JiacTH :. 
. ' ~ . . .• -~~ / ,.· . . . \' . . . ' . 

XF > 0,5 , ·TO . ,IJ;Jifl no~y_qeHHfl nOJIHOrO ceqeHHfl B HHTepBaJie. ~1<XF<+1· 

• HeOOXOJJ;HMO 6HJIO 9~CTpanOJIHpoilaTh C8~8HH8 B. OO~~CTh, ;,Xp<0,5: B Ham.Hx·' . 

. pacqeTax npe,nnoJiaraJIOCh, ~TO B 06JiaCTH Xt~0,5 . acc~o. ·. 3To / rpy6oe ~ 

npe,nnoJiblK8HH8 ... 38B8,IJ;OMO · ,n~eT HHlKHIOIO·· rpaHHUY . nOJIHOPO : ceqeHHfl; ~' . . ./·· .. . . \ 

COOTB8TCTB8HHO, .. npHBO.ziHT_· , K. . CHJihHO . 38HHlK8HHO~ < .' OU8HK8 BHXOJJ;a 

p8BHOB9CHHX. MIOOHOB. OT_ "npflMHX" ~HTHHeil:TpHHO.~ •' 

B pesyJihT8T8 6HJI noJI~qeH olKH,IJ;a8MH~ CII8KTP BHXOJJ;flmHX. HS samHTH . . - . .. . . . 
+ .. . ·... . ', . . . . .. ' ;• . ; . . . 

ll (nOKaSaH PHCTOrpaMMO~ Ha PHC.6), HCTOqHHKOM . KOTOPHX MH. · ,IJ;OJilKHH 
• ~ •• ' -< • • • \ ' ~ •• ' •• " • "';:. > ' 

6HJIH 6H C'lHTaTh "npflMH8" '. aHTHH8~TPHHO~ o6pasyiOmHecH B pacna,nax 

O~f:lpoBaHH~X . • qacTHU~ Ha ·· • ~~ ·. lKS. ~HCYHK~ YKi~a~ s,K9Ae;HM8~TaJihHO 
HsMepeHHH~ noJI~H~ no~K · paBHClBScHHX t; a· TaKJKe qneKTP .u+.~ OT · 

"npSIMHx" aHTHHe~TPHHo, .· noJiy<ieHHH~ ·. :B Harne~ ·· pa6o;e MeTo,noM BHqHTaHHH. 

Bee· cneKTPH HOPMHpoBaHH Ha .. ~10t8 c6~~8HHHX. Ha. t.'IHln8Hh : ~poTOHOB. 
KaK BH,IJ;HO HS Cp8BH8HHfl; OlKH,IJ;a8M08 qlfc~o · )l+ OT . . "npflMII'X" . . ~ .- . ' 

aHTHH8~TPHIIO npH < HCnOJih30BaHHH . ,naHHHX . BH~2, ,naJKe npH I'J)Y6HX 
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rrpe,nnOJIOlK8HHflX~ SaBeJJ;OMO.. saHHJKaiOmHX . HX . BHXO,IJ;, cymecTBSHHO 

TipeBHmaeT noJiyqeHHHe·. HaMH OU8HKH qHCJia TaKHX MIOOHOB H IlpaKTHqecKH 

COOTJ?8TCTBY8T ·· IIOJIHOMy. noTOKY ')l+ • , KOTOPH~
0 

MH SKCnep~M8HTaJihHO .. 

·perHCTPHPY8M . H · KOTOpH.a:. o6pasy8TCfi OT /B38HMO,IJ;S~CTB~~ B MIOOHHO~. 

samHTe · aHTHH8~TPHHO OT pacna,IJ;OB :JC.:_; H K -MesoimB. 

:. ABTOPH. 6.riaro,napHH A.K.JI~xo,ne,ny. H C.P.CJiaOOcnHUKOMY sa 

o6cylK,IJ;8HHll Mo,rieJie~ a,npoHOPOlK,IJ;8HHfl 'oqapoBaHHHX qacTHI.( H COTPY.ll:HHKaM 

CepnyXOBCK()PO · · HayqH0-:-9KCII8PHM8HTaJihHOro OT,IJ;eJia A.H.rpHropWBY, 

A.M.HBaHeHKO;' E,A,Jia~HrHHY, B.ll.06y,noBCKOMY sa TeXHHqecKyiO . HOMomh· 

. n;;-:J1P~Be.U:eHHH ceaHcoB: Ha YCKOPHT8JI8 • 
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Bapa6arir JI.C. nAP· 
IlOHCK MIOOHHhiX aHTHHeiiTpHHO OT pacnaAa oqapoBaHHhiX 
'lacrnu; Ha HeiiTpHHHOM AeTeKTope M<l>B3- OUSIM 
B sKcnepnMeHTe no nOJIHOMY nornom;eHHIO B xene3e 
npoTOHHOro rty'IKa C 3HepmeH: 70 rsB . 

Pl-93-327. 

3KcnepHMeHTaJihHhle AaHHhle no noJIHOMY nornom;eHHIO npoTOHHOro ny'I­
Ka XeJie30M npoaHaJJH3HpoBaHhl C D;eJihiO BbiAeJieHHSI CHrHaJia OT «np51MbiX>> 
MIOOHHhiX aHTHHeH:TpHHO. B HeH:TpHHHOM AeTeKTope M<l>B3- OUSIM pemcr-
pnpoBaJIHCh paBHOBeCHhleJl+- Hp.--MIOOHhi, poXAeHHbleBOB3aHMOAeHCT~H.SI~ 
aHTJIHeHTpHHO H HeHTpHHO B CTaJihHOM MIOOHHOM !l>HJihTpe, ycraHOBJieHHOM 
nepeAAeTeKTOpoM. lloJiy'leHBepXHHH npeAeJI Ce'leHHSI o6pa30BaHHSI O'lapoBaH­
HhiX 'laCTHIJ; B pfe-B3aHMOAei_iCrBH51X npn 3Hepm!f 70. rsB:. acc(N) S 

s 4,7 MK6/HyKJIOHHa 90% C.L. Pe3yJI~>TaThiCpaBHHBaiOTCSICAaHHhiMH, nony­
'leHHhiMJI B APymx sKcnepnMeHTax. B oKononoporoBoH: o6nacrn He o6Hapy%e­
HO aHOMaJihHO 6oJihmOro ce'leHHSI o6pa3oBaHII51 qapMa. BepXH5151 rpaHIIIJ;a ceqe­
HHSI POXAeHIISI 'lapMa He npOTHBOpe'IHT TeOpeTH'IeCKIIM pac'leTaM, OCHOBaH-
HhiM Ha KX,D:. · 

Pa6oTa BhlnonHeHa B Jla6oparopnn SIAepHhiX npo6neM OM.SIM •. 
Tipenp11nT Ofh.eAHHennoro 11HCTI1TYTa SIJiepnhlx 11CCJie):losaH11H. -UY6na, 1993 

IlepeBOA aBTOpOB 

Barabash L.S. et al. P 1-93-327 
Search for the Prompt Muon Antineutrino from Charm Particle 
Decays at the IHEP- JINR Neutrino Detector 
in 70 GeVProton Beam-Dump Experiment 

Data from the 70 Ge V protonbeam-dump experiment have been analysed 
with the aim of the detection of signal from the prompt muon antineutrino. The 
«equilibrium>> p.+ and ,r muon's, produced in the interactions of neutrinos and· 
antineutrinos in mucin iron filter, placed in front of the detector have been 
registered by the IHEP -JINR Neutrino detector. The upper limit for total 
cross section of charm particle production at 70 GeV pN-interactions has been 
obtained: ace< 4.7 p.b/nucl. (90% C.L.). Results are compared with the data; 
received in other experiments. The anomaly high charm production cross 
·section has not been observed near a threshold. The upper limit of the charm 
production cross section doesn't contradict to the theoretical calculations based 
onQCD. 

·The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 
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