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BBE.llEHI1E 

Uenb npeAnaraeMoro 3KcnepHMeHTa 3aKn~4aeTCR B HccneAOBaHHH 
B3aHMoAeHcTBHH He~TpHHO H aHTHHeHTpHHO C pa3nH4H~MH RApaMH /A 
-12 - 207/ npH nOMOIqH AByxMeTpoBoH nponaH-¢lpeoHoBoH nY3blpbKOBOH 
KaMep~ TnK-2H flB3 OI1~I1, pa3Me~eHHoH Ha He~TpHHHOM KaHane YCKO
pJ;JTenR I1<1>B3 /CepnYXOB/. I1cnonb30BaHHe nY3~PbKOBO~ KaMepbI C pac
nonomeHHblMH BHYTPH pa604ero 06beMa nnaCTHHKaMH H3 pa3nH4H~X Ma
TepHanoB (AI, eu. Ta, W) n03BonHT BnepB~e B ycnoBHflx 4 Tl -reoMeTpHH 
HccneAOBaTb A -3aBHCHMOCTw pa3nH4H~x xapaKTepHcTHK FA _ H ;; A 
B3aHMoAe.:1cTBHH B HHTepBane 3HeprH~ E'l = /2-30/ r3B. ' 

Cne~H¢lHKa npeAnaraeMoro 3KcnepHMeHTa 3aKn~4aeTCR B TOM, 4TO 
C nOMO~b~ eAHHOH MeTOAHKH CTaHeT B03MO~HO H3Y4aTb CBOHcTBa /MHO
meCTBeHHOCTH, HHKn~3HBH~e cneKTpbl, KoppenR~HH H T.A./ 4aCTH~ 
pa3Horo copTa /M~OHOB, npOTOHOB, 3apR~eHHblX H HeHTpanbH~X nHOHOB, 
HeHTpanbHblX CTpaHHblX 4aCTH~ H ,pe30HaHCOB/, 06pa30BaHHbiX B COYAa
peHHRX HeHTpHHO H aHTHHeHTpHHO C RApaMH. 3KcnepHMeHTanbHan YCTa
HOBKa, BKn~4a~~aR, nOMHMO nY3~PbKOBOr, KaMepbl, BHe~HHH HAeHTH¢lHKa
TOP M~OHOB, n03BOllHT OAHOBpeMeHHO HccneAOBaTb KaK B3aHMoAeJli
CTBHR, Bbl3BaHHble 3ap~)KeHHblMH TOKaMH {Ill (~L 1 A • Ii' Xl. TaK H He~T
paIlbHblMH TOKaMH (Iii ("ltlA • "/1°/1) X), H npOBeCTH cpaBH~TenbHblH aH2
nH3 xapaKTepHCTHK BTOPH4HblX aAPOHOB B ABYX THnax HeHTpHHHblX co
YHapeHH~l. OTMeTHM TaK!Ke ,4TO no cpaBHeHH~ C 3neKTpOHHblMH MeTOAaMH 
B HaCTOfl~eM 3KcnepHMeHTe eCTb B03MO~HOCTb OAHOBpel~eHHoro HccneAO
BaHHR CBOHCTB KaK nenTOHOB, TdK H aAPOHOB AaHHoro copTa. 

npeAnaraeM~H 3KcnepHMeHT HanpaBlleH Ha H3Y4eHHe ABYX OCHOBHblX 
np0611eM. nepBaR CBOAHTCR KHccneAOBaHH~ 3Bon~~HH aAPOHHblX H KBap
KOBblX CHCTeM npH HX npOXO~AeHHH 4epe3 RAepHY~ cpeAY - AaHHaR 
3aAa4a npRMO CBR3blBaeTCR C nOllY4eHHeM 3KcnepHMeHTanbHOH HH$OP
Ma~HH 0 AHHaMHKe ¢lopMHpoBaHHR aAPOHOB H3 KBapKOB. BTopaR npo6ne
Ma 3aKn~4aeTCR B HccneAOBaHHH CTpYKTYPbl aTOMHblX RAep Ha Man~x 
paCCTORHHRX H, B 4aCTHOCTH, KBapKOB~X CTeneHeH CB060Abi flAepHol1 
MaTepHH. npeABapHTellbHblH BapHaHT npeAno~eHHR AaHHoro 3KcnepHMeH
Ta 6blfl ony6m-IKOBaH B 1932 rOAY '1' TeKCT AaHHoro npeAnomeHHfI 
nOArOTOBlleH rpynnoJli .lly6HbI, TGHnHcH H TaWKeHTa no nopY4eHH~ COT
pYAHH4a~~Hx lla60paTopHH, cnHCOK KOTOPblX AaeTCR HHme. 

1. <l>H3114ECKAH npOrPAHt1A 3KCnEPHMEHTA 

npeAllaraeMblH 3KcnepHMeHT, KaK yme CKa3aHO Bblwe, npecIleAyeT 
ABe OCHOBHble ~envl, Kot~ble ,-oAf-IClKQ, "AeJlb3f1 pacCMaTpHBaTb pa3Aellb
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HO, TaK KaK npoueccu 38011lOl~III!11 élAPOHHblX IVlIHI1 :<sapl<OBbl?<1 CIIICTeM 

e'AOCTaT04~p CIIII1bHQ~ CTeneH\II 3aB\IICRT OT CTpYKTYPW ftAepHq~ cpe

Abl. Hecxorpa Ha 3TO, cymec r eyer pFiA 3aAa4, I<OTopbleMO}l{HO crpyn

nlllpOBaTb ~1t4eHHO 8 ABe YKa3alj.t-ible TeMaTIIIKV1. 
I 

1.1. nepeaR npo6neMa - \IIccneAQsaHllle 3BOIlIO~\II1II aARoHHWX 11I111I11\11 

KBapKOBWX ClllCTeM B RAepHo~ MaTepV1111 - CBA3BHa HenocpeACTBeHHO 

c ~3Y4eHllleM npo~eCCOB MHomeCTBeHHO~ reHepa4H\II agpoHoB B v(~)A 
B3a/.1MOAe~CTlllflxõ 

Ha ceroA~R~H\II~ AeHb YCTaHOBIleH Ba~H~~ 3KcnepIIIMeHTaJ1bHW~ ~aKT 
•	 I Il<naCClII4ecKV1el I npeACT8BneHV1f1 'o coynape-urnx llaCTV1l\ c RApaMI/1, 

caonautuecn K oaccsor peu-no aAPOH-AAepHbIX B3a\llMOAe'~cTBIIl~ rons xo 

K8K cynepnoslII4111111 nocneAOBaTe11bHWX cOYAapeHH~ nepBH4Ho~ 11I BTOPHY

HO~ 4aCT\II~ c BHYTp\llflgepHwMIII HYI<J10HaMIII IMogenb BHYTplllflgepHoro Kac

t<aga, B KOTOPOP1 aropa-raue agpoHbl epàPMHPYIOTCA IIMrHoBeHHoi 11, He 

COOTBeTcTsyeT Ae~cTBIIITenbH9cTII1. AHan1l13 3KcneplllMeHTanbHWX gaH-

HblX /1-3/ nOSBOI1fleT CAenaT9 auson O TOM, 4TO gnfl npaeans ooro 

onlllcaHHA np04eccos MHomeCTBeHHO~ reHepa411l111 aAPOHOB Ha RApax 

He06xOAIIIMO~ 'y4111Tb1BaTb BHYTpeHHIOIO !t<Bapl<"nap-rqHHYIOI CTPY,KTYPY 

KaK BSa\llMoge~CTSYIO~IIIX, TaK 11I BHOBb 06pa3bBaHH~X 4aCTH4 InpIII 3TO~ 
~lp\llHu,lIImljanbHO 8a»<Hb1M CTaHOBIIITCH sonpoc O AVlHaMIIII,e epopMHpoeaHHFl 

aAPOHOB ~13 KBap~(OB/. Am'l onlllcaHVifl 3THX npoueccoa óblnlll npenno

}l{eHbl pa3m'14Hble M0AeJ1111 / CM. oõsopu / 4 • 5/ I, ÇlCHOBHblM napexerpox 

KOTOp~X flBnHeTCR AnlllHa H11III BpeMR $OpMHposaHHFl aApOH0R H3 

KB~P"{OB T _ p/m;. aHanOr'1II4l-iaH TO~, «oropaa BBOAY1TCfI B 3neKTJo

MarHIIITH~X npou,eccax. 

CornaCHO MOAenbH~M 04eHKaM, nonYlleHHWM VIS aHa11Hsa AaHH~X no 

agpoH-RgepHwM 8saHMoAe~CTBIII~M B WHpOKOM HHTep8aJ1e'nepSIII4H~X 

3f-1eprlll~ /3 -~ 7/ 11I ~13 axcnepuweu'rcs no coy,qapeHlllflM Hei1TpVlHo c 

Ilenü1MIII HApat-1111 /8.~/. eem141'1r-la napaaerpe m~ COCTaBImeT , 

Im<~ S, 0,2 .;- 0',3 f3B . Cnenyer , onuaxo, 3aJ'.1en1Tb, l.ITO SHa\let-lllle m ~ 
b4e~b CIII11bHO 3aBlllçlllT OT Hcnonb3yeMwx npeAnonomeHH~. n03TOMY 

Bnon~e OfiOCHOBBHHO C4I11TaeTCfl, 4TO T011bl<O HSY4eHllle nen

TOH-F1'Aept'lblX 83aHMoÀe~cT8H~. nosaonur onpenernrr s c Ha\'lMeHbtll,H/oi, 

4~~noM npeAnonomeHH~ aenH4111HY m~.TaK Kal< IlenTOH~ He Y4acTsYlOi 

B. CHIlbHblX B3aw.-\oAe~CTB!IIflX, TO 06pa30SBHHble IIIMIIl tia OAHOM !li3 

8HYTP!'lFlAepHbIX HYKnOHOB aAPOHbl ARI1F1IOTC? IISHOBb pO}!{AeHHblrH11 4BC:" 

T~4aMH, apeMfl ~OpMHPOBaH~A KOTOpWX MomHo.nnpeAenHTb, IIIccneAYA 

A -3aBIIICJ.1MOCTIII aAPOHOB B rny6ot<oHeynpyroM JlenTOW-F1AepHOM pac··
 

CeHHv,III.' npIII 3TOM ocoõeuuo sa>t{Hblttl CTaHOBwrCR fí0J1Y4eHlIle AaHHblx
 

B pâ3I11114HblX oõnacrnx nepenauaoro l}-v,t-1nYJ1bCa Q2, Ilpenc r aanae-rca
 

vtHTepecHblM TaK}I(e 1113Yt..tV!Tb 3aBYlClllt-\OCTM epeMeHl-1 epOpMVlpoBaHHR õA

pOHOB OT HX 1(8àpKOBO~ c r pyx'rypu , B HaCTofili\eE:! BpeMl1 I-1MeloTCR yxa


3aHIIIR 'Ha TO, ilTO napaxerp m~ pa3m-1'1'BH A,nH nlllOHOB M npOTOHOO,
 

oõpaaoaaauux B C0j;Âap€H\.1RX He~TpIo1HO c nerKIIIMv, .AAPSMH /8/.
 

nepBble .QaHHbte 10-.19/, nonyvexuue no MHo>~eCTBeHHOMY PO)lCAOHHIO 

4aCTH~ BO B3a~MOAeHCTBHRX nenToHOB c neíMHMIII RApaMH, YKOQ~OaIOT 

2 

Ha TO, 4TO B 0611aCTH 3Ha4eH~~ nonHOH IIIHBapllla~THOH MaCCbl pO~AeH
\,	 HO~ aAPOHHO~ CHCTeMW W= 12-151 r3B,'xapaKTéplllcTHKIII BTOPlll4HMX
 

aAPoHoB BO MHorOM aHanonl4Hbl nllloH-AAepHblM cOYAapeHIIIRM nplll 3KBIII

8a11eHTHo~ 3HeprHH.· OAHaKó~ cnenyer O}l(lIIAaTb /4. 20/, 4TO B 06naCTH
 

pa3H~X 3Ha4eHH~ Q 2 1"'11H fibepKeHOBc.KO~ nepeMeHHO~ K = Q,2/ 2'mv/

B J 

H 6011bWIIIX 3~a4eHH~ A,3Ta aHanorlllA AonmHa HapywaTbcR ",V!3-3a 3$

$eKTOB, CBR3aHHblX c Heynpyro~ 3KpaHlllpOBKm1 B nenTOH-AA-eP'HOM 

pacteFlHHH. 3TOT Bonpoc AO CHX nop npaKTIII4ecKH He 1113Y4eH.~ 

B nnaHHpyeMoM 3Kcnep~MeHT~ npeA11araeTcR HccneAoBaTb cneAy~w.llle 
sonpocu MHomeCTBeHHo~ reaepauaa 4acTIII~ B v A- H liA ~B3aHMoAe~cT-
BHflX * : . 

I~' 1.1.1. HccneAoBaHHe MHO}l(~CTBeHHocTe~, IIIHKn~3I11BH~X cneKTpOB
 

11I ABYX4aCTH4H~X KoppenR~H~ BTO~1II4H~X nllloHOB 13apR}I(eHHWX ~.He~T


pànbHblx/, CTpaHH~IX 4aCTH~ I Ko H A I, a r arose npOTOHOB c IIIM

.I'" nynbcaMIII AO 1,0 r3B/c. O}l(HgaeMaR CTaTIIICTv,Ka nOSBonlllT c T04HOCTb~, 

InY4we~, 4eM 13-4/%, v.CC11eAOBaTb A-3aBIIlCIIIMOCTIII YKa3aHHWX xap~K


I 
TepHCTHK. CpaBHeHllle c HMe~w.HMlllCA AaHHWM\II AnR aApOH-F1AepH~X
 , 
BsaHMoAe~cTBH~ nOMO}l(eT B~F1BHTb, HaCKonbKO BenHKIII npo~eCCbl BHyT


pIIIAAepHoro nepepacceRHHR BHOBb pO}l(AeHH~X 4aCTH4.
 

1.1.2., HccneAosaHllle MHomecTBeHHocTe~ 11I HHKn~3HBHWX cneKTpoe
.;: 
BTOPIll4~~X aAPOHOB B C06~THRX c pa311H4HWMH nepeAaHHWMIII 4-HMnynb"' 
caMIII Q IMFlrKHe H }l(eCTKHe.COYAapeHHA He~TpHHO c F1APaMIII/. no 

o~eH~aMJ OCHOBaHH~M Ha AaHHWX, nonY4eHH~X B nyiwpbKOBOH KaMepe 

CKAT f 17, O}l(HAaeTCA oxono 50% J/ A-coYAapeHH~ /2: 50000 B3aHMO

"	 Ae~CTB~1~ OT o6u.le~ /CT3THCTHKIIl B nnaHHpyeMoM 3KCnepv.MeH1'e! B TaK 

Ha3~BaeMO~ CKe~nWirOBOH 06naCHt IQ2> 1 r3B 2/c 2, W > 2 f3B/. B 
3KcnepHMeHTe npeAnonaraeTCR B~RB~Tb ~HHaMIII4eCKHe qc06eHHOCTH 

rny60KoHeynpyrHx nenTÓH-R~epH~X B3aHMOAe~CTBH~ B ofinaCTH pas

HblX 3Ha4eHHH Q2 H 'XBJ ' «o ropae , KaK O}l(HAaeTCR 14.20/, A011}l(H'bl cy

~eCTBeHHO pâ311H4aTbCR. 3KcnepHMeHTa11bH~e AaHHble, nonY4eHH~e 

B vil (V'"fl) Ne -B3aHMOAeHCTBHRX /12/, nOKa3WBaIOT, 4TO 8 06naCTH OT-· 

HOCHTe11bHO He60nbWHX 3Ha4eHH~ W/AOMHHHpY~W.HX G nnaHV!pyeMoM 
I1I 3KcnepIIIMeHTel HMeeTCA yse11H4eHHe AO 30% BO ~Ho~eCTBeHHOCTRX H 

tr1HK11103I11BHblX cneKTpax BropH4t4~K nHOHOB 'o C06b1THRX ,c fionbOJHMIII x 

/ x > 0,51 no cpaBH~HHIO c Man~MH x.i3; Ix <O,51. fipH4eM Ha6fllOAae

MW~ 3~eKT npRMb-npoTHBonono~eH TeopeT~4eCKH npeACKa3b1BaeMO

MY ! 4,20/: ~C11III peayne r ar nOATBePAHTCR B nnaHHpyeMoM 3KCnepH~-1eHTe, 
TO 3TO MomeT cy~ecTBeHHO ~3MeHHTb TeopeTA4eCKH~ npeACTaBneHIIIA 

O	 B3aHMdAeHCTB~AX nenTOHOB c RApaMV! B 06naCTH paSHblX X • B npe~
B J

naraeMOM 3KcnepHMeHTe omH~aeTCR OKono 20% vA-03aHMoAe~cTBH~ 

~~ 20000 c06~THHI c x BJ > 0,5. 3TO n03éo11~T ~ T04HOCTblO, nY4we 

10%, ~ccneAoBaTb<3aBHcHMoCTH MHomeCTBeHHOCTe~ H IIIHKnI03I11BH~X 

cneK~pOB aAPOHOB, 06pa30BaHH~x B VA-COYAapeHHAX npH pa3H~X X ** •BJ 

*~anee Be~e npHBOAHTCH o~eHKH AnR vA-B3aHMOAeHCTBHH; AnH' 

(i/A)-B3alfMOAe~CTBHff CTaTHCTHKa 'C06bITHH COCTaBnHeT ~ 1/6 OT 

v A covnapeuaã , 

"** C y'!eTOM CHCTeMaTH'!eCKHX OlIlH6oK 

3 
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1 • 1 • 3. HccIleAoBaHHe npOL"eCCOB 06pa:aoBaHH~ Me30HHblX pe30HaH
COB .(P. co , f.) H AP. Cor.nacuo cOBpeMeHHblM MOAeIlRM ICM., HanpH

/20 21/ I . :, m'
Mep,! ~ QCHOBH~MH HCT04HHKaMH aApOHOB npH ~parMeHTa~HH 

KBapKOB RBIlR~TC~ pe30HaH~~~ B CBR3H C 3THM B nIlaHHPyeMoM 3K~ne
pHMeHTe Ha OCHOBe H3MepeHH~ B~XOAOB pe30HaHCOB MO~HO 6YAeT 

OLleHHTb, HanpHMep, BepORl'HOCTH nepeXOAOB q ~ MR( P, co , f)~lT B 'ffA
pax. Y4HTbIBaR, 4TO BpeMR >IH13HH pe30HaHC!rlb1X COCTORHHH - nopanxa 

y 10-22 -10-24 C , B HacToR~~M 3Kc~epHMeHTe MO~HO 6YAeT nOIlY4HTb 

HH<t>opMa~H~ O AIlHHe <t>OpMHpoBaHHR aA~OHOB Ha paccToRHHRX AO 1 <t>M. 
Corrracao 3KcnepHMeHTaIlbHblM AaHHblM 13/, cpenune MHomeCTBeHHÓCTH 

p (co ) Me30HOB B Hei1TpHHHbIX cOYAapeHHRX paCTYT OT "" 0,04 I"" 0,081 
p,o 0,.3 I"" 0,31 B HHTepBaIle 1 ::;W ::;,10 r3B. TaKHM 06pa30M, eCIlH 
npeHe6pe4b npo~eccaMH norIlo~eHHR pe30HaHCOB B RApa~, TO B npeA

IlaraeMOM 3KcnepHMeHTe o~HAaeTc~ AO "" 8000 p-Me30HoB H "" 9000 
ú.l -Me30HOB. 

1 • 1 .4. HccIleAoBaHHe KoppeJÍR~H~ TO~AeCTBeHHbIX 4aCTH~ (7777, P p) 
H ortpeneneuae npOCTpaHCTBeHHO-BpeMeHHbIX paanepoa 06IlaCTH reHe

p.a~HH nHOHOB H nporouoa (r, t ), H3 AaHHblX no MHo~eCTBeHHOCT~M 

nHOHOB B v A -coynapeuaax c IlerKHMH ~ApaMH 18. 10_13, 17/ B 06cY~Aa

,eMOM HHTepBaIle 3HeprHi1 O~HAaeTC~, 4TO c suure 30% v (v) A-B3aHMO
W W 6 ~ 2AeHCTBHIt1 YAYT, HMeTb MHo~e'CTBeHHOCTb orpauarens aux nHOHOB IÍ >' 

,H casuue 12% - c np~' 2, 4TO COOTBeTcTByeT CTan1CTHKe 30.000 
H 10.000 C06~TH~ cooTBeTcTBeHHq. AaHH~e no r. t H oc06eHHO pe

ayne r aru HX cpaaueuaa c aAPOH-HYKIlOHHbIMH cOYAapeHH~MH 6YAYT 
HMeTb aaxuoe 3Ha4eliHe, nOCKO~bKY pasaepu 06IlaCTH r euepauaa 4ac
TH~ CBR3aHbl c AIlHHO~ <t>OpMHpOBaHH~ aAPOHOB. 

1.2. nepe4HcIleHH~e B~we 3aAa4H CB~3aH~ HenocpeACTBeHHO co 

BTOPO~ OCHOBHO~ np06IleMq~, KOTOpy~ opeAIlaraeTcR HccneAo~aTb B 
HacTo~~eM 3KcnepHMeHTe. 3TO - H3Y4eHHe CTpYKTyp~'aToMH~x ~Aep 

Ha MaIl~X paCCTORHHRX H, B ~aCTHOCTH, KBapKOBWX CTeneHe~ CB060AW 

B ~Apax. • 
YKa3aHH~ Ha HeTpHBHapbHOCTb CTPYK!YP~ aTOMHWX ~Aep 6~IlH nOIlY

4eHbl B 3KcnepHMeHTax no H3Y4eHH~ npO~~CCOB 06pa30BaHHR KYMYIl~

THBHWX 4aCTH~ B cOYAapeHH~X aAPGHOB.H ~Aep c ~APaMH/28-~9/. npH 
HHTepnpeTa~HH 3THX AaHHblX HeoAHOKpaTHO YKa3blBaIlOCb ./29,301 Ha He06

XOAHMOCTb Y4eTa KBap~-napTOHH~X KOH<t>Hrypa~H~ B ~Apax. 

HeAaBHHe axcnepaaeuru, aunonaeaaue EBpone~CKO~ MIOOHHOi1 KOIl
naõopauueã 1231 H Ha yckopa'rene B SLAC,-/24/, TaK~e 06Ha'pY~HIlH 
3a.MeTHoe pa3IlH4He B HMnYIlbCHblX pacnpeneneuaax KBapKOB pa3IlH4HblX 

RAep. 

'AIl~ 06b~CHeHHR 3THX AaHHblX 6blIlH npennoxeuu pa3IlH4Hble MOAeIlH 
-ICM. 0630Pbl 126,27 I I, paCCMaTpHBa~~He, HanpHMep, BQ3MO~HOc'''H oa
aoaor-o nepexona 'B CBep'XnIlOTHOM ~AepHOM e eurecrae , npH,CYTCTBHe 

4 B ~Apa)4 MHorOKBapKOBblX Me-wKOB HIlH 'H3q6ap, a TaK~e npennona r ao

~He YBeIlH4e~He pa~Hyca KOH<t>a~HMeHTa B ~AepHoi1 MaTepHH. 
B 3KcnepHMeHTe npeAIlaraeTC~ HCCIleAOBaTb CIleAYIO~He a8Aa4H: 
1.2.1. OnpeAeIleHHe A-3aBHcHMoCTH ce4eHH~ B3aHMoAe~cTBHR 

Hei1TPHHo H aHTHHe~TpHHO c RApaMH ICOYAapeHHR, B~aBaHHwe K8K
 

4'
 

3ap~~e~H~MH, TaK H He~TpaIlbH~MH TOKaMH/. npH 3TOM 6YAYT nOIlY4eH~ 

r axxe 3KcneplllMeHTaIlbHwe AaHHble no A-3aB~CHMOCTH a (v A) H a (vA) 
B pa3IlH4HblX ofinacr ax Q2 H JXBj 

An~ peweHHA 3TO~ 3aAa4H e nY3~~bKOBO~ KaMepe AonOIlHHTeIlbHO 
6YAYT pa3'Me,~eHbl õonee TOIlCTble MHweHH IAo 5-'7 cM/, -rro npuaener 

K cy~ecTB~HHOMY YBeIlH4eHHIO CTaTHCTHKH 3aperHCTpHpOBaHH~X c06w
T1IIi1. B npennaraeaoa axcnepaaeure 3aB1IIC1IIMOCT1II u( v A) 111 o'(v A) OT A 
6YAYT 1IICCIleAOBaTbCR no OTHOC~TeIlbHOMY 4111CIlY B3a1llMOAe~CTB1II~, 

3aper1llCTp1llpOBaHHwx Ha pa3Il1ll4H~X M1II~eH~X, T.e. np1ll TaKOM pewe~ 

H111 111 3aAa4H He 6YAeT He06xOAHMOCTH B paC4eTax a6COIllOTHoro nOTOKa 

nepBH4H~~ He~TpHHO 11IIIlH aHTHHei1TpHHoI, 4TO CBR3aHo c H3BeCTH~MH 

TPYAHOCTRMH. 
O~HAaeMa~ CTaTHCTHKa B3aHMOAe~CTBH~, BW3BaHH~X 3ap~~eHH~M1II 

TOKaMH npa paauux Q2 H XBJ' npHBOAHTC~' B Ta6IlH~e. 

TaÕJIHIJ;a 

Q2 ír3B2íc2í O)ImAaeMOe OJKHAaeMOeX
l..IHCJIO CO- B J l..IHCJIO C06bI

6hITHH: TH:fI
'~' 

., , O-I 30000 O -0,2 .J 25000
 

1-3 25000 0,2-0,6 39000
 

o" >3 15000 0,6-1,0 6000
 

C1IICTeMaTH4~KHe norpeWHOCTH B onpeneneuaa HM.nYIlbcoB MIOOHOB OT 
l~", B3aH~oAe~cTBH~ c ~apR~eHHwMH TOKaMH, no o~eHKaM, He n~eB~c~T 

6-7%, 4TO n03BOIlHT c YAosneTBopHTeIlbHoi1 T04HOCTblO H3MepHTb ce
-' 2 .

4eHHR v (v) ~ -B3aHMOAe~CTBHIIl B pa3IlH4HblX 06IlaCT~X Q H xiÚ' 
1.2.2. HccIleAoBaHHe npo~ecco~ o6pa30BaHHR KYMynRTHBH~X 4aCTH~ 

InpoToHoB, 77-Me30HOB, A H l{ü I B V(v)A-B3aJ,1MOAe~1CTBH~X, B,bt3
BaHHbt.x KaK 3ap~}l(eHHbIMH, TaK H Hel1TpaIlbHblMH TOKaMH. 

CorIlaCHO TeopeTH4eCKHM npeACKa3aHH~M127,30/, 341epeKTbl IlOKaIlH

3a~HH napTOHOB Ha MaJiblX paCCTO~HH.AX AOIl}/{Hbl HaH60Ilee 4eTKo, npoa
BHTbC~ B rIly60KoHeynpyrHx IlenTOH-~AepH~X B3a~MoAei1cTB~~X c o6pa~ 

30aaHHeM KYMYIl.ATHBHbIX 4aCTH~. 50JlbU10~ HHTepec npencraanaer cpaaj,.., 
HeHHe HMnYIlbCHblX cnexrpoa paarnr-u-oro runa 4aCTI1~ B Q6naçTH opar> 
MeHTa~HH .AApa-MHweHH Ip~ > 0,3 r3B/cI B 3aB1IIC1IIMOCTioT aTOMHoro 
HOMepa. AIlR '3Ha4eHH~ KYM~~~THBHbIX 4HceIl n = (E - P ) I m >-',271 ,'3

k " p
AIl~ 6apHOHOB H I1k > 0,3 AflR 77 -Me30HOB q}l(vIAalOl:.cFl xapaxrepuue 3a
BHCHMOCTH oTHoweHHIIl ce4eHHi1 3THX npo~e~coB, o6HapY}I{eHH~e B aA:: 

~~\ pOH-RAepH~X ~3aHMOAe~CTBHRX 130/. 06~a~ CTaTHCTHka C06~THA TaRoro 
>, 8HAa 'c pa3Il1lll;lHblMH THnaMH 4aCTH~ 6YAeT 10000 p, 400077 600l{ü H 400 A, 

4TO n03BOIl~T npOBeCTH cpaBHeHHe HX B~XOAa .AIlB Iler~Hx, cpeAHHX 
H TR~eIlbIX RAep. 

I.~· 
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Oc06e~HO ~HTepeCH~M npeACT~Bn~eTC~ nO~CK C06~T~~ B K~He~aT~
4eCK~ 3anpe~eHHO~ An~ B3a~MOAe~CTB~~ vN 06nacT~ ~BJ> 1. CornacHo

/30/' . ,
04eHKaM , B rny60KoHeynpyr~x B3a~MOAe~CTB~~X nenTOHOB C ~A
paM~ pm~AaeTC~ OKono 0,5% 'TJK~X C06bIT~~, 4TO np~ nonHO~ cTaT~CT~
Ke B HaCTo~~eM 3Konep~MeHTe COCTaB~T np~6n~3~TenbHo 500 B3a~MO~ 

~ u u 

Ae~CTB~~. 

2. 3KCnEP~MEMTAnbHAH YCTAHOBKA 

OCHOBO~' npeAnaraeMoro ~Kcnep~MeHTa ~Bn~eTC~ npbnaH-~peQHoBa~ 

nY3~pbK08a~ KaMepa - TnK-2M /T~meno~~AKocTHa~ nY3~pbKoBa~ ~aMe

pa - 2-MeTpoBa~ MOAepH~3~poBaHHa~/. OHa 6YAeT ~MeTb cneAy~~~e 

pa3Mepbl: An~HY - 2,2 M, W~P~HY - 0,7 M, rny6~HY - 0,7 M. np~ 

noiiHo~ 06beMe oxono 1 M3 ~OTOrpa~~PyeMbl~ pa604~~ 06beM - 0,8 "1 3. 
Pa604~~ 06beM TnK-2M ~OTOrpa~~pyeTc~ 4epe3 OAHO CTeKno-~n


n~M~HaTOp Ha Henep$Op~pOBaHHY~ $OTOnneHKY W~p~HO~ 35 MM. Kam

Abl~ 06beKT~B cororpacapyer aec s pa6E>4~~ 06beM B MacwTa6e 1: 18
 
Bepx ~ 1:27 - H~3. KaMepa paa~e~aeTc~ ~ MarH~Te c ~~AYK4~e~
 

1,5 r». 
An~ ~AeHT~<t>~~a4~~ BTOP~4H~X M~OHOB, T.e. An~ pa3AeneH~~
 

B3a~MoAe~cTB~~ c 3ap~meHH~M~ ~ He~TpanbH~M~ TOKaM~, 6YAeT np~


MeHRTbC~ ~-~AeHT~<t>~KaTop, Y KOToporo 
MemAY per~CTp~PY~~~~~ MOAyn~M~ 6YAeT 
APyro~ MaTep~an, Ton~~Ho~ B 3-5 An~H 

aAPOHOB. 

2. 1~ Pa604~e m~AKOCT~ 

An~ ~orno~eH~~ aAPOHOB 
pacnonaraTbC~ 6eTOH ~n~ 

~AepHpro B3aHMoAe~cTB~~ 

B~pa6d4~x ycnoB~AX nponaH ~MeeT nnOTHOCTb 0,43 r/cMs, Ero
 
'MoneKyna COCTO~T ~5 ~Aep BOAopOAa ~ yrnepoAa - CSH8. nnoTHo~Tb
 

~A~P BOAopOAa B pa604~x ycnoB~~X Ha'30% 60nbwe nhoTHocT~ ~Aep
 

,'BOAopOAa B m~1AKoBOAOPOA!'i~X KaMepax, T. e. no BOAOPOAY KaMepa 
An~Ho~ 2,2 M COOTBeTcTByeT BOAOPOAHO~ KaMepe An~Ho~ 2,8 M. 
Han~4~e yrnepoAa B MoneKyne nponaHa n03Bon~eT TaK me 3~$eKT~BHo 

per~CTp~pOBaT~ 3neKTpoMarH~THoe ~3nY4éH~e no KOM~epc~~ yJ 
KBaHTOB' B 3neKTpOH ~ n03~TpOH. PaA~a~~oHHa~ An~Ha 4~CToro npo
naHa B pa604~x YChOB~~X - ~08 c~~ 

'TaK~M 06pa30M, M~ ~MeeM B03MomHOCTb per~CTp~pOBaTb 3ap~meH

tH~e npOAYKT~ B3a~MoAe~çTB~~ c ~ApaM~ BOAoboAa ~ yrnepoAa, np~ 
xopoureü 3l1><t>eKT~BHoCT~ peracrpauaa y -KBaHTOB', 06pa3Y~~~xC~ KaK 
é aKTax B3a~MoAe~cTB~~, Ta~'~ B aKTax pacnaAa 4acT~4 Ha <t>O~OHbl 

~ 3neKTpOH~. 3~$eKT~BHoCTb' per~éTpa4~~ 3neKTpoMarH~THo~ KOM
noHeHT~ MomeT 6~Tb nOB~weHa nYTeM HanonHeH~~ KaMep~ 4~tT~M <t>peo~ 

HOM \C F Br'. C sF8) ~n~ ny re» A06aBK~ K nponauy 6pOM~c;roro ~peÔHa,s 
(C FsBr). KOTOP~~ xopouio nepeaeuraaaer ca c nponauosu nnoTHOCTb. s ' 
<t>peOHOB np~ pa604~k ycnoauax 1,2 -:- 1,5 r t ci« , 4To cyuiec r seuaó An~
 

3Kcnep~MeHTOB c He~Tp~Ho"
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2.2. C~cTeMa' <t>oTorpa<t>~poBaH~A 

Onur paõoru c nyaups KOBbIM~ KaMepaM!I1 noicaaan , 4TO Hal.1nY4UJeH 
~I.1CTeMO~ <t>oTorpa<t>~poBaH~~ RBnReTCR TaKaR, KOTopaR n03~onReT 

<t>oTorpa<t>l.1pOBaTb BeCb pa604~~ 06beM KamAWM 06beKT~BoM. KOnI.14eCT
BO 06beKT~BoB /no ycnoB~RM paCXQAa nneHKI.1 ~ ee 06pa60TKI.1/ Aon~
HO 6~Tb M~HI.1ManbHWM, HO AOCTaT04HWM AnR 06eCne4eHI.1R HaAemHoro 
1.13MepeHI.1R cneAOB, I.1AY~I.1X B n~60M HanpaBneHI.1I.1. 

'AnR TnK-2M <t>oTorpaet>~4eCK\I1X 06beKTI.1BOB AOnli<HO 6blTb He õonee 4" 
npOCMOTP MomeT npOBOAI.1TbCR no 2 CTepeOKaApaM. neHTonpoTRmH~e 

MeXaHI.13M~ OCTaHYTCR npemHI.1MI.1, OT TnK-500, OHI.1 XopOWO oTpa60TaHw 
~ HaAemHbl B 3KcnnyaTa4~1.1. ~3MeHI.1TCR <t>opMaT <t>oTonneHKI.1 B CBn31.1 
c HOB~MI.1 ycnoBI.1RMI.1 <t>oT6rpa<t>~poBaH~R. 

np~ C03AaHI.1~ HOB~X onT~4eCKI.1X ronOBOK Y41.1TWBaeTCR on~T 06
pa60TKI.1 <t>l.1nbMOBO~ I.1H<t>opMa4~1.1 1.1 nnaH~pyeTcR 1.13rOTOB~Tb COOTBeT
cTêY~~I.1k1 "Ae~Ta 60KC" - YCTPO~CTBO AnR Bne4,aTb1BaHk1R cnY}f(e6HO~ 

~H<t>opMa41.11.1, 4TO n03BOnl.1T BeCTI.1 06pa60TKY nheHoK TaKli<e Ha cnl.1
panbH~X 1.13Mepl.1TenRX 1.1~~ APyr~x non~aBTOMaTI.14eCKI.1X YCTpo~cTBax . 

y TnK-2M B~COTa <t>oTorpa<t>l.1pOBaH\I1R /paccTOAHl.1e OT nepeAHe~ 

rnaauoã nnOCKOCTI.1 06beKTI.1Ba AO pa60qe~ }i(I1AKOCTVI/ oc r aer'cn He113
MeHHo~, a rny61.1Ha pa604ero 06beMa YBen1.14~BaeTcA BABoe n9 cpaB
HeHI.1~ c TnK-500, n03ToMY <t>oTorpa$~poBaHl1e B npemHeM MacwTa6e 
He 06eCne41.1BaeT HymHo~ T04HOCT~ no rny6l.1HHo~ KoopA~HaTe Z.YBe
n~4eH!I1e BblCOTbl <t>oTorpc3<t>~poBaHI.1A HeBoaMomHO no ABYM npl.14l.1HaM: 
nepBaR - no TeXHI.14eCKI1M, T.K. ~cnonb3yeTcR rOToB~~ MarHI1T,/pG3
Mepbl kononua no aucore B nonlOCHOM õnoxe MarHI.1Ta 113MeHI.1Tb HeJlb3A/ 
11 BTopaA - ecnl.1 6 M~ Aame yBenl.141.1nl.1 B~COTY <t>OTorpa~l.1pOBaHI.1A, TO 
3TO npl.1BenO 6w K YMeHbweHI.1~ CTepeOCKon~4eCKoro yrna, ;.e. OT
HOWeHI.1A 6a3W K BWCOTe, cneAOBaTenbHO, K YMeHbweHI.1~ T04HOCT~ B on
peAeneHl.11.1 rny6l.1HHo~ KOOPAI.1HaTbl Z. 

B 3TI.1X ycnoBI1AX He06xOAI.1MO 6~no I.1CnOnb30BaTb 06beKTI.1B~ c MeHb
WI.1~ <t>OKYCH~M paCCTOAHl.1eM 1.1 60nbW~M yrnoM <t>OTorpa<t>l.1pOBaH~A. Mw 
Bbl6panl.1 06beKTI.1B "Pyccap 26" c f == 55 MM 1.1 yrnoa 2 {3 == 133 o. OH no 
nacnopry npu OTHOCI.1TenbHOM OTBepCTI.1~ 1: 16 1.1 yrne {3 == 45 o I.1MeeT 
pa3peWeHI.1e 26 n/MM no KpaRM 1.1 35 n/MM - B 4eHTpe nonA, cBo60AeH 
OT AI.1CTOpCl.11.1 B I.1HTepBane pa6041.1X yrnoa <t>oTorpa<t>l.1pOBaHI.1A /2 {3 == 90 0/. 
OnTI.1ManbHOe paC4eTHoe OTHOC~TenbHoe OTBepCTl.1e B HaweM cnY4ae 
AODmHo 6blTb D; f = 1: 1-13. 

TaK~M 06pa30M, 06beKTI.1B "Pyccap - 26" 06eCne41.1BaeT <t>oTorpa<t>l1
, li! 

poaauue pafiouero 06beMa KaMepbl ua nneuxy o pa3MepOM xanpa 
33x 11O MM~ Cnenoa'areru.uo , MomeT 6blTb I.1CnOnb30BaHa nneuxa W~1PI.1HO~ 
35 MM 6e3 nep<t>opa41.11.1, a AnA ee 06pa60TKI.1 ~·y~e.I.1Me~~l.1ecA npl.1
õopu , 

2.3. Pa3Me~eHl.1e nnaCTI.1H B KaMepe 

y TnK-2M paCWl.1pl.1TenbH~e YCTpo~cTBa B~HeceH~ B 06e CTOPOHW 
no 60KaM xopnyc a KaMepbl, 4TO n03Bon~.T np0I.13BOAI.1Tb" paauoaepuoe 
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paCWMpeHHe mHAKOCTH npH pacnOnOmeHHH nnaCT~H Ha pa3nH4H~X Me
TannOB B n~6o~ 4aCTH pa6Ó4erO 06beMq, T~K. nOTOK paCWHPR~~e~CR 

~HAKOCTH 6YAeT nepeMe~aTbCR napannenbHOwnnaCTHHaM. 
B 3KCnepHMeHraX c He~TPHHO B pa604eM 06beMe KaMepbl 6YAYT paa

MeillaTbCR nÍlacTHHli1 Ha 4HCTblX MeTannOB paaHO~ TOn~HH-bl. Ilnouran» 
nnaCTHH A,[IRo nY4Ka v AOmt<Ha 6blTb õonsuroà , Hbl nnaHHPyeM paaxe 
~aTb nnacr auu nnoutans» 40x40 CM 2". 

Paaaeuieuae nnaCTHH B pa604eM 06beMe Tme-2M BblABHHyno r aroxe 
Cne~H~H4eCKHe Tpe60BaHHfl K CHCTeMaM OCBe~eHHR H $OTOrpa$HpOBa
HHR. OCBe~eHHe AOn*HO'6~Tb paBHOMepHWM H AOCTaT04HWM AnR '$OTO
rpa$HpOBaHHR CneAOB aapRmeHHWX 4aCTH~ ~ pa604e~ mHAKOCTH B npo
CTpaHCTBe MemAY nnaCTHHaM~, KOTOpOe AOnmHO XOpOWO OCB~~aTbCR 
H npOCMaTpHBaTbCR,nO Kpa~He~ Mepe, ABYMR 06beKTHBaM~. n03TOMY 
OCBeTHTenbHWe YCTpO~CTBa AOn~HW pacnonaraTbCR no o6e C10POHW 
6nOKOB BHYTPH xopnyca KaMepbl. CBeTOBO~ noTOK OT acnuunca HMnynbc
HblX nann s 3TOM cnyuae 6YAeT OCBe~a-r:b.. npOCTpaHCTBO MemAY nnac
T1VíHaMH, HeaaBHcHMq OT HX MeCTa H HaKnOHa B pa604eM 06beMe. Ha
KnOH nnaCTHH Heo6xOAHM AnR $OTOrpa$HpOBaHHR Bcero npOCTpaHCTBa 
MemAY HHMH c Y4eTOM xona CBeTOBblX nY4e~ B $OTOrpa~H4eCK~1~\ 06bei<:
THB. Ha pHc.1 npHBeAeHa npHMepHaR sxeMà pa3Me~eHHR nnaCTHH BHYT
PH pa604erp o6beMa. TnK-2M~ a TaK~e CHCTeMbl oCBe~eHHR, $OTOrpa
$HpOBaHHR H paCWHpeHHR. OnWT paaMe~eHHR paanH4H~X~MH~eHe~ B pa
604eM 06"'beMe nyaup sxoaoã KaMepbl yme HMeeTCR. Haxonneu r arose 

3kf'aH o/"
npllf'10u 
~u 

-, 

ai 61 

PHC. 1. CxeMa YCTPOHCTB cPo.Torpaqm:poBaHHH:, oCBe~eHHH:, p acnnr
peHHH: TTIK-2,M H pa3Me~eHH.R MeTaJIJlHl.IeCKHX IIJIaCTHH B paõouex "

06'beMe xasrepsi: ai rrponorrsrrsrã paapes ; 61 rrOrrepel.lHb~ paspes • 

~- - 

onWT o6pa6oTKH $oTorpa$H~ c BaaHMoAe~cTBHRMH aAPOHOB H RAep 
B MHwe~R~ KaMepw TnK-500. 

YCTaHoB~Ka TnK-2M C03AaeTCR BaaMer,t. Tm(-500. Ilepcouan , axcnnya
THPY~~H~ TnK-500, Y4acTByeT B coaAaHHH TnK-2t1, H nocne ee aanyc

~'C~ Ka nonHOCTblO nepeKnlO4aeTCR""Ha 3l:<cnnyaTa~HIO TnK-2M. 
l 

2.4. PaaMe~eHHe Tnl(-2M B 3KcnepHt-1eHTe c HeHTpHHo 

'\ 
npeAnaraeTCR paaMeCTHTb KaMepy Ha KaHane v~) YCKopHTenR 

~	 H$B3 ICepnyxoBI B KOH~e ranepeH, nocne HeHTpHHHoro KanopHMeTpa 
H$B3-0H~H. MeCTO AnR ee paaMeu~eHHR nOArOTOBneHO B nepHOA CTPOH
TenbHWX pa6oT, BwnonHRBWHXCR AnR HeHTpHHHoro\KanopHMeTpa B 1983
1984 rr. PaáMe~eHHe KaMepw B KOOPAHHaTax raJlepeH nOKa3aHO Ha 

'cxeMaTH4ecKoM 4epTeme, pHc.2.,.. 
'1':1' Bonpbcw 6eaonaCHO~ pa6oT~ TnK-2M, nOABOAa cmaToro B03Ayxa, 

3neKTponHTaHHR, BeHTHnR~HH, BOAocHa6meHHR TpeGY~T pa3pa6oTKH 
H cornaCOBaHHR co cnym6aMH H$B3 H cnym6aMH cne~HaA30pa. OHH 
6YAYT pelllaTbCR B pa6Ó4eM n9PRAKe nocne npHHRTHR 3Toro· npéAnome
HHR KOOPAHHa~HOHHWM COBeTOM npH H$B3~ 

2.5. ~AeHTH$HKaTOp M~OHOB 

~AeHTH$HKaTOp MIOOHOB. np~AHa3Ha4aeTCR KaK AnR 3anYCKa CH-
CTeMW $OTO~pa$HpOBaHHR, TaK ~ AnR HAeHTH$HKa~HH aapRmeHHWX 

MIOOHOB VI OTAeneHHR·... HX OT npyrnx 3apR>KeHHb1X 4aCl""t.1~ H3 v ({;)A 
~~ BaaHMOAe~CTBHR; ~-HAeHTH$HKaTOp OAHOBpeMeHHO MomeT 6WTb Tp~r
i:",'" 

" repOM AnR'OT6opa C06WTH~.C 3aPR~eHHWMH TOKaMH. ~-HAeHTH$HKijTOP 
BwnonHReTCR HaMH Ha OCHOBe Ape~$QBWX Tpy6oK.

ri. 
Ha pHC. 3 npenc r aaneua 'KOHCTPYK4HR, MOAynR 1OOx 100 CM 2. COCTOR

~ero H3 ABYX nepneHAHKynRpHo cKpe~eHHwx 6noKoB. 6noK HMeeT 
R4e~KH WHPHHO~ no 2,5 CM. B õnOKe !tO R4eeK, T.e. 40 KaHanOB 
3neKTpOHHKH. B MOAyne - 80 KaHanOB. 4Hcno MOAyne~ onpeAeJlReTCR 
ycnoBHRMH 3KcnepHMeHTã. finOK-cxeMa 3neKTpOHHKH ~ -HAeHTH$~KaTOpa 

Ha 560 KaHanOB npeACTaBneHa Ha pHc.4. AaHHwe o npoxomAeH~H 

MIOOHa, T.e.'ero KOOPAHHaTW, aanHcw~a~TCR Ha MafHHTHY~ neHTY c 
HOMepOM KaApa, Ha KOTOpOM npOH30wno B3aHMOAe~CTBHe, H B AanbHe~
weM HcnonbaY~TCR Am~ o6pa6oTKH C06bITHR. Cxesra paaMe~eHHR ane-. 
MeHTOB ~-HgeHTH$HKaTOpa B 3KcnepHMe~Te nOKa3aHa Ha pHc.2. 

{" 

3.	 06PA60TKA' 31{çnEPHt1EHTAnbHOrO, t1ATEPHAnA 
H mKHAAEMbl~ PE3ynbTAT 1'1 

3.1. O~eHKa omHAaeMoro 4Hcna B3aHMoAe~cTBH~ 

O~eHKa 4Hcna oH<HAaeMbix B3aHMoAe~1cTBHH 'v (;::;) c RApaMH "B YCTa-, 
HOBK~TnK-2M npoBOAHnaCb nYTeM nepeC4eTa 4Hcna V(~)A-B3aHMo
Ae~cTBHH B KaMepe CKAT, nonY4eHHWX npH HHTeHCHBHOCT~ hepBH4Horo 

9'" 

8 



.ir 
~~ 

i. i.. 

}I" 
'lI 

Cvemvu« 
aHm uco~naaeH.uü. 

Memp Nt:PS3-0l-1$1U 

MoagAu d' 

jU -u?JeHmU(puKamopa 

• _.' .'. i •.. -.• :. «»
• . . . • c:".: e.!. 

• • o •• • • •••. . . . . . ~~~2-'~J-:.---

,. 

\~ .3daNu~ kal'1eE,úI CKIITPHC. 2. P a3Me~eHH~ TIIK- 2M c fl -HAeHTlilpHKaTOpON na HeHT 61 
PHH~OM KaH;aJIe YCKopHTeJIH H<I>B3: ai ropH30HTaJIhliplH p aap e s ; l" 

I161 BepTHKaJIpHWH pa3pe3. ~ .......
 ~ 
~ !-Ieú.mp.UltJ.ibrtú «anopu- '.
,l 

';~ 
24000 

~ 
r·
} 
f( 

~, 

I
1& 

I f8000 

~ o • ••• I r. - ...• - • •• v •• o. ~ • ....I ••••~: ."...." 
~1/ 

~l 
lj 

'~ 
li.I, 
I1 
if 
~ 
.~ 

{I'
/;,
!. 

i' 
~l 
,', 

!i
'1 

,~, 

,,~ 
j'" 

I 
\ ."II, 

,I',~ 

1? 
( 

J ! 
/" 

" I"t,t.1 \ L
 
f
 

PHC. 3. Horiyrn. fl-HAeHTH~HKaTopa •{-, 
)1, 
1 
I10 l~t 11 )
fi 
\1 

<, 

.5.9000 

lIeümpuHHólÜ 
~an~Hemp-Hf/J81-0Jl!(H 

fina'" pCl3!"'1e'4eHuJ/ 
ycmaNo6ICu ms-eH 
I B 

1 
H 'P83 

361000 
I I 111 -----=J IIL-__ 

ai 

Ká""epa
CKAT 



. 12'
nY4Ka npOTOHOB 2· 10 4acT./II1Mn. cepnyxoBcKoro YCKOpll1TenR c Y4e
TOM pa3Mep6B KaMep 111 nnOTHOCTe~ pa3H~X pa604111X *II1AKOCTe~~ a TaK
>Ke... COOTBeTCTBYI011.\l-1X xapaKTepll1CTII1K /4I11cna, paa-repoe 111 nnOTHOCTII1/ 
MeTannll14eCKII1X nnaCTII1H, paaxeuteuuux B TnK-2M. Aanee npennonara
nOCb, 4TO npll1 pa60Te y-70 c 6YCTepOM II1HTeHCII1BHOCTb nepBII14HOrO 
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nY4Ka npOTOHOB B03p~cTaeT AO 4. 10 4acT~/~II1Kn. 

6~nll1 CAenaH~ ABe o~eH~1I1 O~II1AaeMoro 4111cna C06~T~~. nepBaR 
II1CXOAR 1113 pBC4eTHoro cneKTpa He~TpIl1HO, BTopaR - 1113 pean~HO 

uaõruonaexor-o 4111cna C06LITII1~ B pa604eM 06beMe KaMepbl CKAT. 3TII1 
,ABe OueHKII1 AalOT npll1MepHO OAII1HaKOB~~ pe3ynbTaT. Ton~II1Ha Ka>KAO~ 

nnaCTII1H~ B~6paHa TaK, 4T06~ II1MeTb AOCTaT04Hoe 4111cno C06WTII1~, 

6e3 cy~ecTBeHH~X II1CKa~eHII1~ II1MnynbcoB 4aCTII1~. 3AeCb npll1BOARTCR 
~lI1epPbl AJiR HanOnHeHII1f1 KaMepbl nponauox p = 0,43 r/cM 3/C 3H8 / 

c pacnOnO>KeHlI1eM B KaMepe 9 nnaCTII1H 1113 AI , Cu 111 Wc Ton~II1Ho~ 15; 
6 111 3 MM COOTBeTCTBeHHO 111 paCCTORHII1RMII1 Me>KAY HII1MII1 20 CM. 
nonepe4H~e pa3Mep~ nnaCTHH - 40x40 CM2.3$epeKTII1BH~~ 06beM npo
naHa 6epeM KaK ~lI1nIl1HAP paAlI1ycoM 25 CM, AnIl1HO~ 180 ÇM. B 3TOM 
cnyuae Ha 106 epOTorpa$lI1~ o~II1AaeTCR nony-rej-rue 48000 C06b1TII1~ c 3a
pR>KeHHWMII1 TOKaMII1 npll1 HenTpll1HHOM 06nY4eHII1111 Ha nponaHe, 6000 
Ha anIOMII1HII1I11,.8000 - Ha MeAII1 111 9000 - Ha BonbQ:lpaMe. Bcero 6YAeT 
aeparucrpapoaaao B YKa3aHHOM 06beMe oxono 70 TbIC. B3aIl1MOAe~CTBII1~. 

1-4 

13-16 

. : ... '". 
29-32 

38M 
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,PHc.4. BnOK-cxeMa c60pa HH~opMa~HH OT ~-HAeHTH~HKaTopa 

H rrepeAa~H. ee gnH 3arrHCH·Ha 3BM. ~ 
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.npIl1BeAeHH~e O~eHKII1 CTaTII1CTII1KII1 C06~TII1~ cooTBeTcTBYIOT C06WTII1RM, 
Bbl3BaHHblM 3apR>K~HHbIMII1 TOKaMII1 (v A -t ~-X~~ KaK 1I13BecTHo, Ce4eHII1e 
npoueccoa , Bbl3BaHHblX He~TpanbHblMII1 TOKaMII1 (v A -+ V Xí.cocr aanaer 
",=,' 1/3 a(vA-+;.t-X). n03.TOMY e~e oxono 24 TbIC. C06b1TII1~ 6YAeT nony
4e'HQ 3a C4eT npoueccoa c He~Tpanb HblMII1 rOKaMII1, (v A -t V X) npa TOM 

;>Ke.	 06nY4eHII1111 KaMepbl. , 
Ecnll1 COOTHOWeHlI1e v 111; B nepéll14HOM nY4Ke cocTáBnReT 2:1,_ TO.+. ' 

'I'	 t-t'à TaKOM >Ke 4111cne KaAPO'B O>KII1AaeTCR oxono 15 TbIC. v A -B3aIliMoAe~
CTBII1~ (a = 3a- ).

vN vN~i' , 
TaKII1M 06pa30M, npll1 II1cnonb30BaHII1111 TnK-2H B C04eTaHII1111 C MeTan

~,	 nll1l,!.eCKII1MII1 nnaCTII1HaMII1 cnenyer O>KII1AaTb _ 1, 15. 10 5 He~TpIl1HHbIX
 
~ aHTII1He~TpIl1HH~X B3aIl1MOAe~CTBII1~, KaK nOA AenCTBlI1eM 3apR*eHH~X,
 

TaK 111 Hel:hpanbHblX tOKOB ua 10 6 epoTorpaQ:lIl1~.
 
I 

,	 3.'2. 06pa60TKa ·3Kcnepll1MeHTanbHoro MaTepll1ana 

B AaHHOM axcnepaae-rre 3all1f.iTepec·oBaHbl 111 Bblpa3111nll1 xenauae ,Y4aci' 
BOsaTb 60nee 20 na60paTOp~~ 1113 II1HCTII1TYTOB CTpaH-Y4aCTHII1~ OH~H, 
B~n104aR CCCP, T.e. BCe 'Y4aCTHII1KII1 COTpYAH~4eCTBa Ha OCHOBe 06
pa60TKII1 epoTorpaepll1~ C 2-MeTpoBo~ nponaHoBOn KaMep~ tnK-5PO, 
06JlY4aBwe~cR OTpll1~aTenbHblt-1111 nll10HaMII1 Ha ycxoparene 1~<t>B3 /C,epny
.xos/ C II1MnynbcoM rr--Me30HOB 40 r3B/c 111 penflTII1BII1CTCKII1MII1 RApaMII1 
:E "v!Mr'lynbCOM /2 + 10/ r30/C Ha 'HYKnOH Ha CII1tfxpoepa30TpoHe nB3 ' 
O'~1.SIH. llpu paõor e C pemnll1BII1CTCKII1MII1 RApaMl-1 Y>Ke IIIcnonb30Banll1Cb 

'fÓ,HKlI1e MII1WeHII1 1113 Ta 111 W·. 
060pYAoaaHII1e ~R npOCMOTpa 50-MM II1nll1 35-MM 'nneHKII1 II1MelOT 15 

. naÕOpaTOpll1~, }1 MorYT AenaTb 1I13MepeHII1R 111 06C4eT no r~OMeTpIl14eC

KO~ '111 KII1HeMaTII14eCKO~ nporpaMMaM~ 

Onur paõoru B Te4eHII1e ôonee 10 ner noxaaan , 4TO Y4ac~TBYIO~lI1e 

B" cOTpy.qHII14ecTBe- naôoparopaa II1MelOT S03MO>KH,OCTb 'npOBOAII1Tb npoc
rJ!ÓTp 111 oT60p caMblX CnO>KHbIX C06bITII1~. nOCKonbKY MHo>t<eCTBeHHOCTII1 
~ He~TpIl1HH~X B3aIl1MOAe~CTBII1RX 6YAYT CpaBHII1TenbHO He60nbWII1e 
1-<::> 3 + 5/, a KaAPbl He 6YAYT nepe r pyxeuu cneAaMII1 3ap~l>!(eHHbIX /nY4"" 
tS6Bb1X/ 4aCTII1~, KaK npa B3aIl1MOAe~CTBII1I11 3apmKeHHblX aAPOHOB 111 pe
nRTII1!3l11cTCK'II1X RAep C f1ApaMII1,' TO ABO~H'o~ npOCMOTp e cero <!>lI1nbMO
Boro MaTepll1ana 6YÃeT npOXOAII1Tb 6bICTpO. 3<!><!>eKTII1BHOCTb ABO~H'orO 

n~ÓCMOTpa 6nll13Ka K 100%. Y4I11T~BaR on~T pa60T~ 'cOTpYAHII14eCTBa, 
MO>KHO O>KII1AaTb, 4TO a j on 6YAeT npOCMOTp'eH'o ABa>KAbl OKQno 2.10 5 

KaÂPOB, 1113 HII1X TOIlbKO "" 1/3 - B OH~H. 

H3MepeHIÍIR 6YAYT np0ll13BOAII1TbCR Ha nyOC, CAMET, '6nC-75, 
CBHnHHK, a 'TaK~e, B03MO>KHO, Ha Cnll1panbHOM 1I13Mepll1Téne ~nll1 HPD. 
Bce ORII1 pa6oTalOT Ha rlll1HlI1111 c 3S~: ~3CM-4, M-220, H30T-2~0,IBM, 
11 AP. B paauax .naõoparopaax - paauue nOAKnI04eHII1R. T04HOCTb 1113
r e pe HII1 R KOOPAII1HaT Ha nneHKe - B ~peAenax ~O ~KM. T04HOÇTb on
'peAeneHII1R KOOPAII1HaT 'no X 111 ~ ~ npOCTpaHCTBe KaMep~ - OKon~ 
~,1 MM, a no z~ 0,5 MM. KapTa MarHHTHoro nonR 111 Benll14111Ha -Mar

~ 

";. 

.."1

" ., 

/. 

,, 
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HHTHO~ HHAYK~HH n03BOnR~T H3MepRTb HMnynbc~ 3àpRmeHH~X 4aCTH~ 

c T04HOCTb~ He xyme /5 +10/% H yrn~ C T04HOCTb~ 5-6 MpaA. 
B HaCTOR~ee BpeMR BO Bcex na60paTopHRx Ha4anbHaR 06pa60TKQ 

nocne ~3MepeHH~ npOBOAHTCR C nOMO~b~ nporpaMMbl reOMerpH4eCKOW 
H KHHeMaTH4eCK,o~ peKOHCTpYK~HH "rEO<t>~1T" /31/, ocyurecr enmoureã 
npOCTpaHCTBeHHOe BOCCTaHOBneHHe C06W~HR H onpeAenR~~e~ He06
XOAHMWe napSMeTpW BTOpH4HWX 4aCTH~. npOrpaMMa TaKme n03BOnReT 
npOH3BOAHTb KHHeMaT~4eCKY~ HAeHTH$HKa~H~ y-KBaHTOB H VO-4aCTH~ 

"''I' H MOmeT ~enaTb KHHeMaTH4eCKY~ HAeHTH<t>HKa~H~ aKCKn~3HBH~X KaHa l~ 
nOB B3aHMOAeHCTBHR. 

OTAenbHwe BapHaHTW aAanTHpOBaHHWX AnR pa3HWX 3BM nporpaMM 
I 
1 

/cno -6500, G3CH-6, EC} ruiareru.uo orrtaxeua H Aa~T XOPOWYIO nOB
TopReMOCTb paC4eTOB H3MepeHH~ TeCTOB~X C06WTH~. 

feOMeTpH4eCKaR peKOHCTPYK~HR TpaeKTopHH 4aCTH~ ocy~ecTBnReT

CR no pe3ynbTaTaM ~3MepeHH~ KOOPAHHaT T04eK no ABYM npoeK~HRM. 

OnTHMallbHble 3Ha4eHHR napaaer poa 4aCTH~ IHMnynbCoB, yr.noa auner a 
B CHCTeMe KOOPAHHaT/ HaxOARTcrr nYTeM MHHHMH3a~HH <t>YHK~HOHana 

X ~ Y4I1TblBa~~ero OWH6KH H3MepeHHR, MHorOKpatHoe «ynouoacxoe 
pacceRHHe, HOHH3a~HOHHwe nOTepH, ~nYKTyaij~H TOpM03Horo H3nY4e
HHR, HeOAHopOAHOCTb MarHHTHoro nonR. KpHTepHeM xopowero H3Me
peHHR r pexa euõpauo 3Ha4eHHe X 2 < 3,5. Cpenuee 3Ha4eH~e 
X 2 6nH3KO K TeopeTH4eCKOMY, r:>aBHOM-Y eÀHHH~e /32/. 

nporp~MMa TaKme MOAepHH3HpOBaHa AnR 60nee T04Horo qnpeAeneHHR 
T04eK B3aHMOAe~CTBH~, npOHcxOAR~HX BHYTPH nnaCTHH, YCTaHOBne~
HblX B pa604eM 06beMe l:<aMepbl. Ilepaue T04KH Ha rpexax BTOpH4HblX 
4aCTH~ H3MepRIOTCfl BHe. nnac ruusi , KooPAHHaTbl T04KH B3aHMOAe~CTB~R 

YT04HR~TCR c nOMo~b~ cne~HanbHOH nOAnporpaMMbl, OCHOBaHHo~ Ha 
HaxomAeH~H' T04eK nepe ce-re aua npOAonmeHHii TpeKOB BTOpH4HblX 4ac
ruu /33,34/. 

TaK~M 06pa30M, 3Ta 4aCTb nporpaMMHoro 06ecne4eHHR 3KcnepHMeH
Ta n04TH rOTOBa AnR 06pa60TKH MaTepHana HOBoro 06nyyeHHR KaMepw 
He~TpHHaMH /aHTHHe~TpHHaMH/. He06xOAHMwe H3M~HeHHR, CBR3aHHwe 
co cne~H<t>HKO~ HOBO~ KaMepbl /4 06beKTHB'a, HOBble onTH4eCKHe KOH
CTaHTW, ~OBaR KapTa MarHHTHoro nonR, nnaCTHHW H3' pa3nH4HWX 
MeT,annOB BHYTPH KaMepbl, HH<t>opMa~HR OT 11 -HAeHTHq,HKaTOp<;l OTHOCH
T~nbHO M~OHOB H AP./, B np~H~~ne, nerKO MorYT 6WTb peweH~. 

Pe3ynbTaT~ 06C4eTa 3anHcwBa~TCR Ha MarHHTHWX neHTa~, H nocne 
BWAeneHHR AononHHTenbHOH HH<t>opMa~HH OT MeTOAH~eCKQrO npOCMOTpa 
/YT04HeHHe THna BTQPH4HblX 4aCTH~, COOTBeTCTBHe MemAY H3MepeHHR

, M~ H C06WTHRMH Ha nneHKe, npOBepKa Ka4eCTBa H3MepeHHR H T.A./ 
B OKOH4aTenbHOM BHAe, B eAHHOM '<t>opMaTe, 06pa3Y~T MarHHTHylO neH
Ty CYMMapH~X pe3ynbTaToB - DST, 

AanbHe~WH~ auanua AaHHblX npoucxonnr npH 4TeHHH MnrHHTHblX n~HT 

OST, C nOMO~b~ nporpaMM CTaTHCTH4eCKO~ 06pa60TKH. 
npH 05pa60TKe <t>OTorpa<t>H~ C 1nK-500 3Ha4~HHR cpeAHHX KBaApaTHY

HWX OW~60K B onpeAeneHHH npOCTpaHCTBeHHWX KoopAHHaT T04eK' B3aHMO
Ae~CTBHR AnR C06WTH~ B nponaHe H B T~*eno~ ,/3 MM ~a/ MHweHH cb

14 

'CTaB~nH B pa3nH4HblX 06.i1Y4eHHRx /0, O14 -;- 0,033/ CM B r"opH30H
'TanbHO~ nnOCKOCTH H /0,056 -;- O, d90/ CM B BepTHKanbHo~ .1:3'1/, 

Cpe~HRR T04HOCTb ~p/p H3MepeHHR HMnynbcoB 3apRmeHHWX 4aCTH~ 

çoc r aansna ." 10%. B TnK-2H, KpOMe. YBenH4eH~R paaaepe , 06beKTH
~aM~ 6YAeT npocMa~p~BaTbcR OAHoapeMeHHO BeCb 06beM KaMepw H noa
TOMY: a/ Tpe~H 6YAYT H3~epRTbCR Ha 60nbwe~ AnHHe, 4TO YMeHbWHT 
OWH6KY H3MepeHHR, 6/ yéenH4HTcR KonH4eCTBO OCTaHaBnHBalO~HxçB 
'TpeKoB C HMnynbcaMH, H3MepReMwMH no np06ery. 

AaH,Hble axcnepaxe-rra ua Kat-1epe CKAT no,:<a3bIBaIOT, 4Tb 90% nono
mHTenbHblX 4aCTH~ HMelOT HMnynbc MeHb1lJe 2,4 faB/c, H 87% o rpuua
TenbHWX aApOHOB HMe~T HMnynbc MeHbwe 2,1 faB. CpeAHH~ yron BW
nera aAPOHOB - "" 40 o. llPH paCCTORHHRX MemAY nnaCTHHaMH 20 CM, 
'cpeAHRR AnHHa TpeKOB 6YAeT paaaa "" 26 CM. Aame AnHHbl 20 CM 6YAeT 
AocTaT04Ho, 4T06bl OTHocHTenbHaR owHGKa HMnynbca aAPOHOB H~ npe
Bwwana 10%: Ton~HHa KamAo~ ~nacTHH~ He npeBwwaeT 6% OT cpeA~e~ 
AnHHW AnR RAepH~X cTonKHoBeHH~, noaTOMY OCHOBHwe HCK~meHHR 

TP.aeKTopH~ 4aC"'H~ 6YAYT Bbl3BaHbl MHorOKpaTHblM KynoHoBcKHM paccen
HHeM, KOTopoe TaKme He 6YAeT 60nbWHM. B npHH~Hne: B03MomHa MO
~H<t>HKa~HR anropHTMa onpeAeneHHR HMnynbca, Y4HTbIBa~~aR MHoro
KpaTHoe pacceRHHe H HOHH3a~HoHHble nOTepH B nnaCTHHax, 4TO' MOmeT, 

/ ynY4wHTb TO~HOCTb H3MepeH~R HMnynbca AO 5-6%. 
" -,

AnR H3Y4eHHR aAPOHHo~ KOMnoHeHTw, B V(v)A-B3aHMoAe~cTBMRX 

~fe06xoAHMO HaAemHo HAeHTH<t>H~HpoBaTb KaK aapaxeuaue , r'a« H He~T
panbHwe 4aCTH~W. B pa604~X ycnoBHRx npH 3anonHe~HH KaMe~~ npo
na80M nporoau C HMnynb~OM p < /0, 13 -O, 18/ faB/ c He MorYT 6blTb 
HAeHTH<t>H~HpoBaHbl, OHH. HMelOT Manw~ np06er. 

YBepeH~aR HAeHTH<t>HKa~HR npoTOHOB no nnOTHOCTH nY3wpbKOB H 
_AnHHe npofiera Ha4HHaeTCR C 0,18 faB/c AO /0,7-0,8/ 'faB/c. ,B 4111C
~OM nponaHe BepXHRR rpaHH~a HAeHTH<t>~Ka~HH npOTOHOB MomeT 6WTb 
bTOABHHYTa AO 1 f3B/c. 

no nnOTHOCTH nyaupvxoa npat<TH4eCKH Henb3R paanenur s aapaxeu-
Hbie 11, 17 H K -Me30HW npH p "" 0,5 [aB/c. Ho nOCKonbKY M~OHbl 
6YAYT cB060AHO YXOAHTb H3 KaMepbl H3-3a Manoro HX ce4eHHR 
B3aHMOAe~CTBHR, TO OHH 6YArT A~TeKTHpOBaTbCR Il-HAeHTH<t>HKaTopOM, 
oKpymalO~HM TnK-2t1, 17± H K--Me30Hbl~ BblweAWHe H3 KaM~pbl, npo
B3a~MOAe~CTBY~T B nornOTHTene Il-HAeHTH<t>~Ka1Dpa, nH60 Aame B 
CTe~Ke ,:<aMepw. no~awHM o~eHKaM, M~OHW C HMnynbcoM 60nbw~ I 

1- faB/c 6YAYT perHCTpHpOBaTbCR MIOOHHWM HAeHTH<t>HKaTopOM. AnR 
HMnynbcoB MeHbwe 1 r.3B/c MIOOHbl MorYT ornenar s ca OT 17 -Me30HOB " 
~o OTCYTCTB~~ BTOp~4HWX B3aHMoAe~cTBH~, T.K. 17-Me30H~1 B aTo~ 

ó6nac1H HMnynb~oB HMelOT 60nbwHe ce4eHHR~ q TaKme no MaKCHManbHO
MY nonepe4HOMY HMnynbcy. HeTQAw BWAeneHHR ~~OHOB no HX nonepe4
HOMY HMnynbCY AalOT B03MomHocTb' HAeHTH~H~HpoBaTb AO 90% MIOOHOB/35 / 

AnR MOAenHpOBaHHR B03MomHoc~e~ perHCTpa~HH 4aCTH~ B Hawe~ 

KaMepe C03AaHa nporpaMMa, HMHTHpYIO~aR B3aHMOAe~CTBHR H npoxom
AeHHe Bcex 4aCTH~ 4epe3 KaMepy c nnaCTHHKaMH C Y4eTOM MHoro
«paruoro pacceauan , HOHH3a~HOHHbIX noreps .H MarHHTHoro nona , 
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K~HeMaT~4eCK~e napaMeTpbl 4aCT~4 nOnY4a~TCR MeTOAoM, nOBTOpR~~~M 

B 06l4~x -repr ax MeTOA r pynnu KaMepbl CKAT, ~ XopOWO BocnpO~3BOAn'

l4~M ~X 3Ktnep~~eHTanbHwe AaHHwe. KOOPA~HaTW pacnonome~~R nnac
THH ~ ~X Ton~~HW, a raKme napaM~Tpw M~oHHoro ~AeHT~~~KaTopa 6y
AYT onT~M~s~pOBaHW c nOMO~b~ 3TO~ nporpaMMW. 3~~eKT~BHOCTb pe
r~CTpa4~~ A ~ K~- 4aCT~4 6YAeT ~ 95%. np~ 3Hepr~~ He~Tp~Ho OT 
YCKop~TeJ'lR I-14>B3. A ~ K ~ 6YAYT HMeTb TaKYI:O K~HeMaTI-1KY, 4"-0 CTa
HeT B03MomHO ~X HaAemHoe paSAeneH~e no npOAYKTaM pacnaAa B 
/90".+ 95/% CllY4aRX. 

AllR perHCTpa4~~ y-~BaHToB no ~x ~oHBepcMM H~ e+e--napw 
3Kcnep~~eHTanbHo nonY4eHHaR 3~~eKT~BHOCTb B TnK-50o <f > = 0,21+ 
+0',23. B TnK-2M 6YAYT nnaCTHHW ~s TRmellWX MeTannOB, a ~aKme 
BOSMomHO <f>peoHoBoe 3anOllHeH~e. n03TOMY 3~~eKT~BHOCTb per~CTpa4~~' 

y	 -KBaHTOB om~AaeTCH cyuiecr aeaao asuue{ <f Y > ~ 0,7. 
04eHHBaR ace nonO*~TenbHwe CTOpOHW TnK-2M, M~ HaAeeMCR AnR 

4aCT~ C06WT~~ npOBOAHTb ~~T~pOBaHHe 3KCKlll:03HBHWX KaHanOB peaK
L\~~. 

CneAyeT OTMeTHTb~ 4TO B paMKax cy~eCTBYI:O~erO COTpYAHH4eCTBa 
xopowo HallameHa 06pa60TKa pa3Horo T~na B3a~MoAe~cTBH~, ~Mel:Ol4~X 

õonsunre MHo}t{eCTBeHHOCT~ v. cnoxaue KOH$~rypa4~~, a paõora no 
.aAanT~pOBaHHbIM nporpaMMuM nOSBOllReT 06beA~H~Tb peayns r aru paa
HWX lla60paT0p~~ Ha MarH~THWX neHTax 08T. 

Cnenoaarensuo , npu ~SY4eH~~ v(ii) A :B_3a~MoAel:1cTB~1:1 ,MomHo 
HaAeRTbCR Ha ~wcTpoe nOllY4eH~e 3Kcnep~MeHTallbHwx AaHHWX AnR <i>~

S~4eCKoro auarraaa ~ OTBeTa Ha sonpocu , ccopaynapoaaauue B HaY4'
HO~ npor paaae aroro npennoxeuaa , 

4.' COTPYAHk14AlOmI-1E OprAHI-13AlÁI-1~1 

.	 . 
Buure yme õuno CKasaHO, 4TO 06pa60TKa c r epeorpo'rorperpaã He~TpHH-

Horo 3Kcnep~MeHTa 6YAeT npOBOA~TbCR KaK B OI-1~I-1, TaK ~ B lla60pa
TOp~RX CTpaH-Y4aCTH~4. nllR 3THX 4ene~ B 60llbW~HCTBe lla60paTop~~ 

~MeeTCR COOTBeTCTBYI:O~ee 060PYAoBaH~e. ~~S~K~ rpynn, BXOAR~~X 
B COTPYAH~4ecTBo lla60paTop~~ Ha oCHOBe 06pa60TK~ ~oTorpa~~H 

c 2-MeTpoBo~ nponaHoBo~ KaMepw TnK-500, ~MeI:OT 60llbWO~ onWT 
~ 60llbwoe menaHl-1e pa60TaTb c He~TpHHo Ha HOBO~ YCTaHOBKe rnK- ' 
2M. 

,	 u , .	 B aApec A~peK~~~ o~nl-1 ~ nB3 nocTynHn~ n~CbMa OT nOllHOM04HWX 
npeAcTaB~Telle~ cTpaH-Y4acTH~4 OI-1~I-1, a r axxe OT A~pe~<TopOB HH
CT~TYTOB c npocb60~ Y4eCTb ~x sa~HTepeCOBaHHOCTb B AaHHOM 3Kcne
p~MeHTe ~ sanllaH~pOBaTb Y4aCT~e B ero peall~sa4H~ B 1986-1990 rr. 
H~me~e~e4~cneHw 3a~HTepeC08aHHwe B 3Kcnep~MeHTe ~HCT~TYTW 

~ na60paTop~~.
 

HPE: 1-1~l-1n3 6AH H BM31-1 /CO~~R/, BH3H /BapHa/;
 
BHP: 111-1<!>11 BAH /f)YAaneWT/;
 
rAP: YH~BepCv.TeT ~M. K.MapKca /ne~n4~r/;
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,MHP: I-1<1>T /YnaH-6aTOP/;
 
Hnp: l-1~n /CBepK/, H<1)I3TY /BapwaBa/;
 
CRP: 11l-1<1> /6yxapeçT/; /
 

4ÇCP: KapnOB YH~BepCHTeT /npara/ H <l>MCAH /6paT~CllaBa/;
 
CCCP: H~I-1~<I> Mry /MOCKBa/, I-1<1>B3 TrY\/T6~llHCH/, <l>TI-1 /TawKeHT/;
 

I-1~B3 /AllMa-ATa/, Ep<l>l-1 /EpeBaH/, <1>1-1 AH AsCCP /6aKY/,
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, nl-1~<I> /neH~HrpaA/, na3, naTA, CH30 O~~1-1 /Ay6H~/ ~ AP. 
1-13 aroro nepe4HR RCHO, 4TO B nOCTaHOBKe AtiHHOr9 onura sa.~HTe

peCOBaH 60nbwOH KOlllleKT~B Y4eHWX. KaK HaM ~~BeC1HO, TaKO~ 3Kcne
p~MeHT He nnaH~pyeTcR H~ B OAHO~ APyro~ lla60paTOp~~ M~pa.

\ B SaKnl:04eH~e aBTOpw AaHHoro npeA~omeH~R ~ 4lleHW COTpYAH~4eCTBa '1 
no 06paÔOTKe ~OTorpa~~~ c 2-MeTpOBOH np0naHOBO~\KaMep~ BblP?mal:OT
 
~~KP~HHI:OI:O 6llaroAapHoCTb A~peK4~~ I-1~B3 /Cepnyxo~/ ~ KOlllleKT~BY,
 

pa60tal:Ol4eMY Ha KaMepe CKAT, sa npoRBlleHHoe BH~MaH~e, COBeT~
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J1I-1TEPATYPA 
./ 

t. A3~~OB C.A. ~ AP. OI-1~I-1, 1-82-399, Ay6Ha, 1982.
 
2'. KaH4~ll~' O.~. n~CbMa B >K3T<I>, 1973, 18, c. 469 .
 
3"'~, Wà6ellbcK~~ 10.t1. MaTep~allbl XIII 3~MHe~ WKOllbl m1n<t>, Jl , , 1978 t c. ~O.
 
4.	 ~~KollaeB H.H. Y<I>H~ 1981, \37, c. 370. 
5.	 rYA~Ma K.·r. H AP. 34A~, 1978, T. 9', c. 557. 
6.	 Oll~MOB K~ ~ AP. n~tbMa B m3T$, 1980, 32, c. 619. 
7..	 A6pat'0B'·B.B. ~ AP. ~<I>, 1982, 35, c. 1199. 

Wa6~nbcK~~ ~.M., IOnAaweB 6.C. ~~, 1980, 31, c. 1646. " 
h8. Erl~cee~ C.M., 

(~<b', 1984, 40, 
~~ 5apaHOB A.C. 

.10'. Burnett T.H. 
p. 132. 

11. Burnett T.H. 

IOllAaweB 'E.C. OI-1~I-1, P2-82-323, Ay6Ha, 1982; 
c.	 944. . 
~ AP. ~~~ 1984, 4D, c. 1454 .
 
et alo "Neut r l no-Zj"", t.2, M., "Nauka", 1977, _\
 

et	 alo Phys.Lett., 1978, 77B, p , 443; CM. TaK
>I(~ "New R~sults in High Energy Physics", 1978/Eds.
 

'R.S.Panvini', S.E.Csorna, AIP, New York, 1978, p , 363".
 
12.	 Wolin E., Yuldashev B •. Sl. Univ. of \~ashington Preprinf., 

Phy-78, Seattle, 1981. 
1\ 

13.	 IÓllAaweB B, C. B KH.: IIBsa~MoAe~cTB~R 4ãcT~4 c RAP.aM~ np~ 
. 'i!bICOK~X 3Hepr~Rxll, TawKeHT, <l>AH, 1981, c. 74. 

1'4. Hand L. et a l • Acta Phys.Pol., 1978, B9, p , 1078; Z.Ph'Ís.C, 
1979,1, p . 139. . 

15.. Osborne L.S. e1; al. PhvsRev.Let t , ; 1978,40, p ,' 1621L 
16./Efremenko V.1. çt al. P~ys.Rev., 1980,22, p. 2581. 
17. I-1BaH~lloB A.A. ~ AP. n~CbMa B m3T<I> , 1980, 3U, c. 390. 
18.Baranov 0.5. et al. Z.Phys.-c, 1984,. 21, p . 189; ibid. p . 197. 
19. Morrison D.R.O. Proc. of the EPS Jnt. Europh~sics Conf~ on 
. .,H,iSh Energy Phys. Brighto~ (Uk}, 20-27 July. 1983. 
20.	 Nikolaev N.N. Zeit.Phys.C, 1980, p. 291. 

I 

17 



--

--------
--

I ~u 

I" 
'\ 
'1\ 
;. 

2l.	 Feynman R.P., Field R.D. Nucl.Phys.B, 1978, 136, p. 1. 
22.	 Andersson B'. e t' a l . Z.Phys.C, 1978, 1, p . 105; ibid. 1geO~ 

3, p . 223. 1 i:S: 
:J;S:

'~~3.	 Aubert J.J. et aI. Phys.Lett.B, 1983, 123, p. 275. npHHIolMl!leTCFI nonn...CKa Ha npenplolHTbI ... C006meHIo1H Ofib.eW'IHeHHOro HHcnnYTi3 
~ 

, 

24.	 Bodek A. et aI., Phys.Rev.Lett., 1983, 50, p. 1431; i b i d ,
 
19Q3, 51, p, 531••
 

25.	 Cooper A.M. et al. Phys.Lett.B, 4984, 141, p. 133. 
26.	 Rith K. Proc. of the Int. Europhyiics Conf. on High Energy 

Phys. Brighton (UK), 20-27 July 1983, p. 80. 
27.	 CTp~KMaH M.~., $paHK$YPT n.n.meC~K~e ~AepHwe peaK4~~
 

c nenYoHaMH, MH<1>H, M., 1934.
 
28.	 oanA~H A.M ..~ AP. H<1> , 1973, 18, c. 79; 1974, 20, c. 120L 
29.	 Baldin A.M. Progress in Particle and Nu~le~r Physics, 1980, 

1, p. 95; Prbc. of th~ XX Int.Conf. on High Energy Phys., 
Madison, 1980. 

30.	 O,aJlAl-1H A.M. mUni, El-80-545, Ay6Ha, 1980; mUlH, E2-83-1"5, 

,Qy6Ha, 1933. 
31.	 A6AypaX~MOB A.Y. ~ AP. OHHH, 1~5140, Ay6Ha, 1910~
 

HryeH A~H Tw ~ AP. OHRH, 13-5942, Ay6Ha, 1971.
 
32.	 AHrenOB H.C. 1-1 AP. R:et>, 1977, T. 25, c. 591. 
33.	 AHreJlOB H.C. 1-1 AP. OHHH, 1-12424, Ay6Ha, 1979. 
34.	 Howil J.M. CERN-OD/DP/6677, October, t966. 
35.	 B~ranov D.~. et at. Zeitschrift fur Physic C, 1984, vol .21, 

No 3, p. 184, 197. 

,	 / 

PYKon~cb	 nocTynl-1na B 1-13AaTeJlbCK~~ oTAen 
7 $espanH 1985 rOAa. 

=r.::	 nAopH~X HccnaAOOCHH~.1Cl) == es YCT8HOaJleHll CneA)'iOm8fl C'rÓ~Io\OCTb nOj:lnv.CKI1 Ha 12 'Mecfl~eB H3 1.13,QaHlo1f1'.01015111,} .	 ::r t:Q OKn~4aR nepeC~JlKy, no oT,QenbR~M TeMaTH~eCKHM KaT~rop~RM: 
~	 o 

t:[ 
Io1HJlEKC	 T~HATI1I{A l..leHa 1l0A0l1CKHQ,) 

__~a roJJ,I·'
"	 

ê 
L	 ~ 

r:=: 
C,,) 1. 3KcnepHMeHTanbHaR .~3~Ka a~COKHX 3Hep~Io1A 10 p , 80 xon • 

" o -~ 
2. Teop~TH4ecKaR $H3HKa B~COKHX 3HeprHH 1,] p , 80 Kon.,s:">(	 - --_.l:a x 3. ::l!<cnepIo1MeHTaJ1bHaR lieHTpOHHaR l!>113HK3 11 o . 80 «on ~ 
---..- 

:1.S'""::r;:= 4. Teoperauecxaa $H3HK3 IH13KI'IX 3HepíH~í 8 p. 80 1':on.::t::ro 
~ 5. f>'aTeM3THKa	 4 p. 80 xon . ro CD	 _.._---·:0	 

e 

t::( 6. Hp.ep'l;1aR cnex'rpocxonaa H P3J:\110XI'IM\1fl ~I p • 80 xon , \ C,) 
'o)	 tr:: 

7. QH3H1<a T1'lx:eJ1blX HOHOB	 2 p. 85 ICon.
~	 .·ct,	 cs ----...........---

,
E--J 8. KrmoreHHKB	 Z p. 85 Kon.~I 

=	 ~ 
~ 9. YCKopwrenlo1 7 o. 80 xon , 

~, ~
 
,~'O E-I 10. A6ToMan13al\Hr~ o5pa6oTt(1of 3KcnepHMeH,TanhHi:olX
 

~ o A3HHblX 7 p. '80 Kon.
 

"... tt= 
11. Bbl4101CJlI'ITenbH'aFl M<lTeM3TlH(3 ~ TeXHIolKa 6 p. 80 Kon.::.f~ 

s: 
'0 12. Xlo'IMI1f1	 , , 1 p. 70 xon .,~ 

\ 
f,. f-t 

13. TeXHHKa $H3H4eCKoro 3Kcnep"'MeHTa 8 o, 80' «on .~	 o .:,( ::J:: 
14. ~ccneAo8aHHR TBepA~X Ten H ~HAKOCTeH= flj.lepHblMl1 MeTOj:l3IO\J,1 p , ''10 «on ,o~	 1 

I ~	 Q.) ,
::r::t: 15. 3Kcnepv-/<\eHTi'lJ1bH<3R $HS>1Ka ;;AepHbI~ péal(L.\v.~
tt'3 :s= npH H~3KV.X 3HeprHRX 1 D.• 50 lcan,
(fjj	 t:t .
.~	 (l) 16. A03101MeTpHij 101 ~H3~Ka 3a~HT~	 1 D. 90 «on , 
~~ 
(\j\O 17. TeopMR KOHAeHcHpoB3HHoro COCTO~HHR '6 p. 80 Kon. 

'. 
---~,aO	 

\


18. I1cno.l1b30I3aHM~ peayns re roe 1.1 l'reTO,QOB 

o~~	 ~YHp.aMeHTanbHt:.lX 41H3H4ec.<~x HccneAOeaHl'!i1 2 <p. 35 xon , .~ !J CMelilHblX oõnac r ax HaytU1 lo1 TeX.HHI<I-1

oS-	 -------------_._-_._
19. DMO$l<I3HKa	 1 p. 20 Kon. 

~ '~ 
nOj:\n ....cl<a HÓll<eT 6b1Tb OC1JopM11eHél c noõoro MeCRlIa Te~Ylijero roaa • 

.~	 ~ 
no BceM Bonpoca~ O$OPM11e~HR no~nHcKw CJleAyeT o6pamélTbCR B H3,QaTeJ1bcK.... H=,.\0 OTAeJl mlfl~ no anpecy: 101,009 MocK~a, fJlaBn04TaMnT, n/R 79.':=	 ~ 

1:Qt:: 

18
 



.· · HET JIH fiPOBEJIOB B BAIIIEH BHBJIHOTEKE? 

Bti MOllteTe OOJIY'IHTb DO OO'ITe nepe'IHCJieHHtie HHllte KHHrH, 

eC..i!H OHII He 6ti.DH 33K333Hti paHee. 

llll-80-13. 

42-81~543 

410,11-81-622 

l117-81-758-

?18-82-117 

l12-82-S68 

l19-82-661t 

ilJ.It-82-704 

411-83-5.11 

47-83-644 

42, 13-83-689 

l113-81t-63 

42-84- 366 

41,2-84- 599 

417-:84-850 

TPYAY YW Bceco~3Horo ·coae~aHMft no YCKOPMTenRN 
3apR*CHHWX ~aCTM4. npoTBMHO, 1982 /2 TONa/ 

TPYAW pa~ero . coae~HMft no CMCTeMaM M MCTOAaN 
aHanMT~eC~X B~McnCHMH Ha 38H M MX npMNCHCHMO 
8 Teope~~eCKOH ~3MKC 0 l!y6Ha, 1979 1 

TPYAW VI Me.AYHaPOAHOro coa~aHMft no npo6neMaM KaaH
Toaow TCOPMY nonA. AnywTa, 1981 

TPYAW KCIAYHaPOAHOro coae~aHMft no npo6neMaM MaTeMBTH
~cKoro MOAenMpoaaHMft • AAepHO-~M3M4eCKMx MCcneAoaa
HMftx. l!y6Ha, 1980 

TPYAW 11 -HCIAYHapoAHOro CHMn03HyMa no M36paHHWM 
npo6neMaM CTaTMCTH~CCKOH MCXBHHKM. Ay6Ha, 1981. 

TPYAW IV coae~HMA no Hcnonb30BaHMO HOawx RAepH0-
~~3H~ecKMX MCTOAOB AnA peweHMft Hay~HO-TCXHH~CCKHX 
H HapOAHOX03AHCT8CHHWX 3aAa4. lly6Ha, 1981. 

TPYAW coa~aHHA no MccneAOBaHMAM a o6nacTM 
penATHBHCTCKOH AACPHOH ~H3MKM. lly6Ha, 1982. 

TPYAW coa~aHMA no KonneKTHBHWM MeToAaM 
yCKOPCHMft, Ay6Ha, 1982, 

TPYAW IV He*AyHaPOAHOH WKOnw no HeHTPOHHOH 
~M3HKe. Ay6Ha, 1982. 

TPYAW COB~aHMR no CMCTeMaM M MCTOAaM 
aHanHTM~eCKHX 8W~McneHMH Ha 38M H HX nPMMeHeHMD 

B TCOpeTM4CCKOH <!IM3MKe. Ay6Ha, 1982. 

TPYAW He*AYH3POAHOH wKonw-ceMMHapa no <IIM3MKe 
Tft•enwx MOHOB. AnywTa, 1983. 

TPYAW pa6o4ero coa~aHMB no npo6neMaM M3ny4eHMft 
M ACTCKTHPQBBHMA rpaBMTa~MOHHWX BOnH, l!y6Ha, 1983. 

TPYAW XI He.AyHaPOAHOro CMMn03MyMa no 
AACPHOH 3neKTPOHMKe. 6paTHcnaaa , 
4exocnoaaKMA , 1983. 

TPYAw 7 He*AyHaPOAHOro coae~aHMA no npo6neMaM 
KBaHTOBOM TCOPMM nonA , AnywTa, 1984. 

TPYAW VII Me•AYHaPOAHor o ceMMHapa no npo6neMaM 
<!IM3MKM BWCOKMX 3HeprMii . Ay6Ha 0 1984 . 

TPYAW W HC*AyHaPQAHOro CMM003MYMB no Ma6paHHWM 
npo6neMBM CTaTMCTH4CCKoH MeXaHHKM. Ay6Ha , 1981t. 
/2 TOMa/ 

11 p. 40 K. 

3 p. 50 Ko 

2 p, SQ K. 

2 p. SO K. 

5 P· Ito K. 

3 p, 80 K. 

· p . 75 K, 

3 p. 30 K. 

5 p. DO K. 

2 P. 50 K. 

6 p. 55 K. 

2 p. DO K. 

4 p. 50 K. 

4p. 30K , 

5 p , 50 K. 

7 p, 75 K, 

3aK&3ti Ha ynoMKHyTtie KHHrH MOrYT Ot>~Tb HanpaaneHw no anpecy: 
101000 MOCKBa, fnaBnO'ITaMT, n/R 79 

H3aaTenbCKHH OTnen 00beaHHeHHOrO HHCTHTYTa RaepHtiX HccnenoaaHH~ 

A3HMOB C.A. MAP· Pl-85-89 
HccneAOBaHHe MHO*eCTBeHHOro PO*AeHHR aAPOHOB BO B3aHMOAeHCTBHRX HeHTPHHO 
H aHTHHeHTpHHO C RAPaMH /A • 127 207/ npH noMO~M 2-MeTpOBOH nponaH
~peOHOBOH nyawpbKOBOH KaMepw /TnK-2M/ /npeAno•eHHe 3KCnepHMeHTa/ 

C noM~bo 2-MeTpoaoH nponaH-~peoHoBOH nyawpbKOBOH KaMepw flB3 OH~H, 

YCTaHoaneHHOH B HeHTpHHHOM KaHane H~B3, npeAnaraeTCR HCCneAOBaTb B3aHMOAeH
CTBHR HeHTPHHO H aHTHHeHTPHHO c RAPaMH H HyKnoHaMH. PaaMe~eHHe a KaMepe 
TOHKHX nnaCTHH H3 paanH4HYX MaTepHanoa (Al, Cu, Ta, W , ... ) n03BOnHT nony4HTb 
HH~pMa~HO 0 xapaKTepHCTHKaX vA-COYAapeHHH B WHPOKOM HHTepaane H3Me-
HeHMR A. 6yAeT HCnOnb30BaH BHeWHHH HAeHTH~HKaTOP MOOHOB AnA BWAeneHHR npo
~eCCOB, awaaaHHwx aapn•eHHYMH H HeHTpanbHWMH ToKaMH. B 3KcnepHMeHTe npeA
nonaraeTCR HccneAOBaTb oco6eHHOCTH npo~eccoa MHo•ecTBeHHOH reHepa~HH aA
poHoa B vA-B3aHMOAeHCTBHRX /HHKno3HBHwe Ce4eHHR 0 KOppenn~MM BTOPH4HYX 
4aCTH~, o6pa30BaHHe pe30HaHCOB/, a TaK•e CTPYKTYPY aTOMHWX RAep Ha Manwx 
paCCTORHHRX /npORBneHHe KBapKOBWX CTeneHeH CBo60AY B RAPaX, A-aaBH
CHMOCTH Ce4eHHH/. 

Pa6qTa BwnonHeHa B fla6opaTOPHH BWCOKHX 3HeprHH OH~H. 

Coo6~eHHe 06beaHHCHHOro HHCTHTYTa nnepHtiX HCcnenoaaHHA. nyOHa 1985 

Azimov S.A. et al. Pl-85-89 
The Study of Multiple Production of Hadrons in Neutrino and Antineutrino 
Interactions with Nuclei (A=12-207) by Means of Two-Meter Propane-Freon 
Bubble Chamber (Experiment Proposal) 

It is proposed to study neutrino and antineutrino interactions with 
nuclei and nucleons by means of two-meter propane-freon bubble chamber 
of the Laboratory of High Energies, JINR, exposed in the neutrino beam of 
the IHEP. Thin plates of various materials (Al, Cu, Ta, W, ... )pos;tioned in 
the chamber will permit to derive information as to the characteristics 
of vA-collisions in a wide range of A-variations. To discriminate pro-
cesses due to charges and neutral currents an external muon detector will 
be used. The following problems are planned to be investigated: features 
of multihadron production processes in vA-il')teractions (inclusive cross 
sections, correlation of secondaries, resonance production); nuclear matter 
structure at short distances (quark states in nuclei, A-dependences of 
cross sections). 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1985 


