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B nocnenaee apeMl! a CBli3H c ycnexaMn Teopnn yanaepcanbHOCTH cnnb

HbiX B38lfMOlleliCTBHii ( rnnoTe3a ·aeKTOpHOii llOMHH8HTHOCTH) 3H8'IHTenbHO 

B03pOC HHTepec K H3y'IeHHIO BeKTOpHbiX Me30HOB p 0 W H </> Ho B 'I8CT-

HOCTHo K H3y'IeHHIO aneKTpOMarHHTI!biX MOll HX pacnana. 
\ 

B l!acTol!meii pa6oTe o6cymnaeTcll B03Momi!OCTb aKcnepnMei!Tanbl!oro 

onpenenei!Hll KOI!CTai!Tbi ~ prry (nnn mnpHI!bl f' prry ). 

BenH'IH1!8 9TOii KOHCT8l!Tbl BXOllHT a onnca11ne 31!8'IHTenbi!Oro:qncna 

aneKTpoMari!HTI!biX npoueccoa, l!anpnMep: qJOTopomnel!nll nnol!oB 11 aeKTOpl!bi~ 

Me30I!OB 0 paccelii!Hll Me30I!OB C o6pa30B81!HeM tPOTOHOB II T.ll. 

TeopeTn'IeCKHe npellCK838l!Hll 0 wnpn!!e rprry 

CBeCTH K TpeM nyi!KTaM: 

MOMI!0 0 B OCI!OBI!OM 0 

1) B nomocaoii Monenn pacnallbi aeKTOpHbiX Me3ol!oB no cxeMe 

v ... 17 +Y npencTaBnli!OTCll KaK v ... TT + v~y • TaKHM o6pa3oM, 113Mepe!!lle 

wnpHHbi r prry nacT· nononi!IITenbHbie caenei!Hll o KOI!CTaHTax CBli3.H ~ vy 

KOTOpbie nrpaiOT B8MHYIO ponb B MOJlenH BeKTOpHOii llOMIIHBHTHOCTII. 

2) npencKa3aHHll CIIMMeTpnii SU3 H SU6 llBIOT COOTI!OWeHIIll aepOS!T-' 

HOCTeii Memny pall.HBUHOHHbiMII MOll8MH pacnana pa3Hb!X 6030HOB0 npHHall-

nemawnx K onHoMy MynbTnnneTy. 

3) KaapKoBall Monenb npencKa3biBaeT a6conroTaoe 31!a'Iel!lle wnp.HHbi 

HCXOllll H3 MB~HIITHOrO MOMeHT~ KBBpKOB. Bee TeopeTH'IeCKl!e npell-

CK838Hllll llBIOT 3Ha'IeHne WllpHHbl r = 0,1 Maa. prry,. 

OnpeneneHIIIO Wllplll!bl rprry nocBl!WeHbl !-fHOrne liccnenoaaHl!ll ( cM.f1/). 

Bee aKcnepnMeaTanbHbie pa6oTbi, BbmonneHHbie c uenbiO onpenenel!llll wnpn-
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Hbl r ptry , MO>KHO p83AenHTb na TpH rpynnbl B 38BHCHMOCTH OT Hcnonbaye-

MOI'O MexaHH3M8 o6pa30B8HHSI p - Meaona. 
± ± 

I. npSIMOe na6moAenne pacnaAa p ... 11 + y H3 peaKUHH 

± ± 
11 + N -.p _ + N .• 

TaKne nonbJTKH 6bmn CAenaHbJ B pa6oTe/2/, ncnonbayromeii MeTOAHKy BOAopoA

noii: JJY3blpbKOBOH K8Mepbl C flOMemeHHOH B nee OBHHUOBOH nnacTHHKoii. B pa-

6oTe/l/ AnSI perncTpaunn nanpsneHHSI 11 - - Meaona n Y -KBBHTa ncnonbao

Banncb HCKpOBbie KaMepbl C >Kene3Hb1Mll KOHBepTOp8Mll y -~B8HTOB .. 11M-

nynbc npoTona oTAB'IH onpenenRnCSI no ero npo6ery B ncKpOBbJX KaMe~ax 

c ToncThiMH nnacTHHB!vlll. PeaKUilSI c o6paaoBanneM p -Meaona BhiAenSinacb 

no HeAO_CTaJOmeii Macce. K CO>KaneHHJ01 B TBKOii nOCTBHOBKe SKcnepnMeHTa 
0 • 

<fJoH OT OCHOBHOii MOAb! pacnaAa · p -+11 +11 non~OCTbJO nOAaBnSieT S«jJqleKT. 

BCneACTBHe ·ManOCTH OTHOCHTenbHOH BepOSITHOCTH pacnaAa p->tr+y (,. JQ-3) • B/1/ . . 
nonyqeuo anaqenne r P"Y ~ 0,6 MsB. 

/3/ 
2 •. B pa6oTax 6bmn cnenaHhJ nonbiTKH nony'IHTb anaqenne rP"Y na 

OflHCBHHR npoUeCCOB <fJoTOpO>KAeHHSI BeKTOpHbiX Me30HOB p H W • Llei!cTBil

TenbH01 B cnyqae onHC:imionnoro o6Mena ce'Ienne peaKunn onpenenneTCSI sToii 
• OPE 

2 0 

KOHCTBHTOii Hero MO>KHO 38flHC8Tb: {do/dq) ""(~N1111 /4tr){~Ptrr /4tr). 

0AHaKo B sTnx pa6oTax noKaaano, 'ITO peaKUHSI <f!oTopo>KAennn p -Meaona 
Dirt. 

HAeT B OCHOBHOM 'Iepea AH<fJpaKUilOHHblii llpOUeCC H B STOM cnyqae {do/ dq) "" 

,. (.,. 2 f 4tr)( g _2,, /4tr). TaKn M o6paaoM1 nonyqenne naHHhiX o BennqHHe · 
"wtrp . ""p' try 

r P"Y na ncciienoBannSI peaKunn <f!oTopo>KAennSI p -Meaona B cunbnoii 

cTenenu aaBHCHT oT npeAnonaraeMoro MexannaMa po>KAeHHSI P -Meaona. 

p 

3. KoncTaHTY ~~ MO>KHO nony'IHTb na ceqennR peaKunn po>KAeHHSI 

-Me30H8 11 -MeaonoM B KynoHoBcKOM none SIApa/4,5,6, 7/ (eM. puc; I) 

~ 

----)/ ] .9 
-

zr 

z 
Pnc. I. 

4 

I 

I 
\ 
I 

:j 
.! 

i 
\ 

I 
I 

i 

I 
l 

B cnyqae co6moAenmi ycnomm Kor.epenTnocTH 

SIApa) n oTcyTCTBHSI Boa6y>KAemm ·SIApa, T.e. 

•nepeAaBaeMaSI nyKnony SIApa1 11 E ~< E;./ A }I~ 
A .:.. qncno nyKnonoB B RApe, Anljl<f!epenuuanb 

2 do _ 2trZ --;rq-;; 
~ 2 . 

a- { ____f!!!L ) l 
411 ) -;;T 

F 

p 

rAe Z - aapnA SIApa, a - nocTOSIHHasi Toll 

poMarHHTHbiii (j!opM<f!aKTop nApa, q ={m
2 

-rn 
min p 

nepeAaHHhiii nnpy HMnyn&c,. , PIn - nMnynbC r 

J13 <flopMynhl ( I) BHAHOi 'ITO nonnoe ce~ 

Te ~ptry , CHnbHO 38BHCHT OT 38pSIA8 SIApa H 

nepBH'IHOI'O 11 -Meaona. B TO >Ke BpeMn c ' 

mwna An<fJ<f!epenunanbHoe ce'Ienne sToii p· 

30M1 'ITO cpeAHHii nepenaHHhiii -SIAPY HMnylJbC 

TaTe yMeHbi''EIJOTCSI <f!o'noBhJe npouecchi c paaE 

( HeKOI'epeHTHbJe B38HMOAeiiCTBHS1) • 3TO 1103BI 

OT peaKUHH pO>KAeHHSI p Meaona na nyKnc 

AeiiCTBHSIXo 

nouCKH STOii peaKUIIH 6bJnli npeAnpHHRTI 

HOBOH ny3blpbKOBOii K8Meph!1 C noMemeHHOii 

npn sneprnn nepBH'IHhiX nnonoB 16 fsB. Ehm 

anSI sToii peaKunn n cAenana ouenKa r 
P11Y 

Hn>Ke nanaraeTCII noCT8HOBKa SKCnepnM 

"-+·z ... p- + z = "-

Ha nnpe CBHHUB npH IIMnynbCe nepBII'IHbiX 
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HB Tpll rpynnbl B 38BHCllMOCTH OT lfCnOnbaye

p - Meaoaa. 
± ± 

pacnana P -> 11 + Y H3 peaKUHH 
±. - ± 

11 + N ->p + N .• 

pa6oTe/2/, HCnOnh3YJOIIIeil MeTOAHKY BOAOPOA

B Hee OBHHUOBOH nnaCTHHKOHo B pa-

IT - Me30HB H Y -KBBHTB HCnanh30-

, . ··"' KOJ!BepTOp8MH y -KBBHTOBo 11M-

no era npo6ery B ncKpaBbiX KaMepax 

o6pa30BBHIIeM p -Meaoaa BbiAenSinacb 

B TBKOH noCTBHOBKe aKcrrepnMeHTB 

+tr
0 non~ocThJO nonaanSieT a«f>4>eKT 

aepoHTHOCTH pacnana p->IT+Y (~ J0-3). Bl 1/ 

nony'IHTb 3H8'1eHne rpiTy H3 

BeKTOpHbiX Me30HOB p H W • LleHCTBH-

o6MeHa ce'leHne peaKunn onpenenSieTCSI aToil 
OPE 2 · o 

Th: (da/dq) ""(~NITIT/41T){~~ /4tr). 

peaKUHSI «f>aTOpOlKileHHSI p -,Me30HB 
Dltf. 

npouecc n B aToM cny'lae (da/ dq) "' 

o6paaoM, nonyqeane llBHHbiX o aenH'IHHe . 

p -Meaoaa B cnnbnoil 

MeXBHH3MB pOJKileHHSI P -MeaoHa. 

nony'IHTb H3 Ce'leHHSI peaKUHH pOJKileHHSI 

KynoaoacKoM none Hllpa/4,5,6,7/ (eM, puc; 1) 

z 
. Pnc. 1. 

'/ 4 

'I 

I 

~ 
! 
I 

') 

B cnyqae co6moAeHHSI ycnoBHSI Kor:epeHTHOCTH (I q 1.::; 1 / R , rAe R -paAHYG 

S!llpa) H OTCYTCTBHSI B036y)KJleHHSI S!Apa, T,e, B cny'lae, KOI'AB SHepi'IISI·, 

nepeAaBaeMaH HyKnoay Hllpa1 t\ E « E;.-1 A 1
/

3 rAe E F - aaeprnH <f>epMn, . , 
A .:.. 'IHCno HyKnOHOB B SlApe, An«f>cflepeaunanhHOe ceqeane nMeeT BnA: 

da 
~;:;21TZ

2 
2 

'( ~ P"Y 1 a ---)-
4tr m2 

p 

2 2 • 

F ~(q2-<ln), 
q3 

( 1) 

r_ne Z - aapmt HApa, a - nocTOHHHaH TOHKoil cTpyKTyphi, F (q 2 ) - aneKT-

poMarHHTHbiH 'cpopM«f>aKTOp S1Apa 0 q I ~(m 2 -m 2 
)/ 2p

1 
- MHHJIMBnhHbiH 

m n p 11· n 

rrepeAaHHbiH HAPY HMnynhc,_ ,· pIn - nMnynhc nepBH'IHoro nnoaa. 

l1a «f>opMynbi ( 1) BllAH0 0 'ITO rronaoe ceqeane nponopunoaanhHo KOHCTaH

Te ~ptry , CllnbHO 38BHCIIT OT 38pSIAB Slllpa H paCTeT C pOCTOM HMnynbCB 

nepBH'IHoro tr -Meaoua. B To JKe apeMSI c pocToM HMnynbca nepaH'IHoro 

mwaa nn«f>«f>epeaunanbHoe Ce'leHHe 3TOH peaKUHH H3MeHSieTCSI'TBKHM o6pa-· 

30M0 'ITO CpellHJIH 'rrepellBHHbiH SlllPY HMnyTibC 6b!CTpo yMeHbiii8eTCSI 0 B peaynh

TBTe yMeHhi''BJOTCH «f>o.HOBbie npoueccbi c paaaanoM n aoa6yJKneaneM Hllpa 

( HeKore peHTHbie B38HMOileHCTBHS1) o 3TO II03BOnSieT HBileJKHee OTAenHTbCSI 

OT peaKUUII pOJKileHHSI p Me30HB HB HyKnOHBX Slllp8 B CHnhHbiX B381iMO-

AeilCTBllSIXo 

nonCKii 3TOH peaKUHJI 6binli npenrrpHHSITbl B pa6oTe/7 I MeTOilHKOil rrporra

HOBOil nyab!pbKOBOH KBMepbi 0 C IIOMemeHHOH B Hee CBJIHUOBOil nnaCTiiHKOil 

rrpn aaeprnn rrepBH'IHbiX nnoaos 16 faa. Ehm nonyqea sepxanil npenen ce'le-

HHH ~nail peaKunn n cnenaaa oueHKa rPITY5: 0,7Mas. 

HnJKe nanaraeTCSI rrocTBHOBKa aKcnepnMeHTa no nay'leHHJO peaKunu 

IT-+ z ->p- + Z ~IT-+TTO + Z 
( 2) 

HB SlApe CBHHUB npH HMnynhCe nepBH'IHbiX 1T -Me30HOB (50-t60) rsa·c-1. 

5 



n-

II 

. OnHCbiBaeMall HHlKG cxeMa 3KCllepiiMGHTa npeACTaBneua. Ha pile. 2. nep

BH'IHb!U rry'IOK OTpiiUaTenbHbiX liHOHOB BbiAGnHGTCll CU.IIHTIInnllUIIOHHbiMH C'I~T

'I.I!KaM.II S 1 S 2 S 3 H naAaeT ua CBHHUOBYJO M.uweub Ph • C_'I~T'IHKH A 1 , 

BKniO'IGHHbte ua auTncoanaAeHHH, cnyJKaT Anll noAaBneHHH ueynpyr11x· npouec-

COB1 HllYWHX C pa3Ban()M llllpa. ne.pBH'IHbiU liHOH II BTOpH'IHbiG llpOAyKTbl 

..< 

3anycl< S, Sz S3 S~ Ss R, Rz 

Puc. 2. CxeMa sKcnepiiMeHTa. S 
1 

, S 2 , S 3 - ClliiHTIInnRUIIOHHble 
c'leT'IIIKII MonnTopa; S 4 - nnaueBbtil: C'I~T'IIIK nonnoro nornome-
HIISI AU5l perHCTpallllll nuauefi OT ABYX Y - KBai!TOBj 5 ~- CUHHTIIn
flSIUIIOHI!biU c'leT'IHK nnsr- per11cTpauim BTopii'IHoro -17- -Meaoua; A 1 

~ .. 

11 A2 - cqeT'IIIK.II auTncoamineunfi; Pb - Mnweub; Pb 1 _- Kouaep
Top /lnSI KOHBepCIIII 2-X y'" -KBaHTOBj Pb2 - KOHBepTOp nmi AIICKpii
MII!!aUIIH C06btTIIfi c' pOlK/lGHIIGM 6onee -OAHoro 11° -MG30Haj Cn-40-
auanuanpyiOIIIHfi MarunT; HK1-tHK14 - IICKpOBble KaMepblo 

peaKUIIII. ( 2), perncTpiipyJOTCH 6ec¢nnbMOBbiMII ncKpOBbiMII KaMepaMH HK1-t 

f- HK14. C'leT'IIIK auTIIcoarranenllfi A 
2

, CTOSIIIIIIfi rrepen cBIIHUOBbtM Kouaep

TopoM, n c'leT'IHK nonuoro rrornoweu1111 S 4 · cnyJKaT nmt perllcTpaunn uefiT-

panbuoro liiiOHa If orrpeneneumt ero auepriiii. C'le~'IHK s ~ cnylKIIT AnSI 

perHCTp8UIIll BTOpii'IHOrO 77- -Meaoua. KouaepTop, pacrronoJKeHHblfi nepen 

IICKpoaofi KaMepofi HK 10, cnyJKnT nnsr nncKpiiMIIHaUIIH co6btTIIfi c poJKneuneM 

6onee qeM OAHoro 
0 

17 -Meaoua. B ycTanoaKe naMepll!OTC.SI yrnbt nepBII'IHoro 

II BTOpii'IHOrO 77 - Meaoua, yrnbt Bbtne'fa Y -KBaHTOB1 3HeprHl1 77° -Me-

aoua II nMrrynbc BTOpH'IHoro 77- -Meaoua no yrny ero OTKnonenull B auann-

3llpyJOIIIeM MarHJITe C n-40. 3arryCK IICKpOBbiX KaMep OC_yllleCTBnSieTCll C06bt-

6 

I 
l' 

! 

! 
I 

i 
I 

~ i 
l 

THeM S 1 S 2 S 3 S 4 S ~A 1 A 2 • , HuljlopMauu 

KaMepaMn, nepenaeTCll a naMHTb 38M. 

'III 

llnll OUGHKH 3KCliGpiiMGHTaflbHbiX BO:: 

neno Monenupoaauue perncTpaUIIH npouec· 

MGHTanbllblX OWII60K llpH IIMllynbCe i!GpBH 

ljlepeuuuanbuoe ceqeuue peaKUIIII (2) paaJ 

no aaKOHY ( 1). 3aTeM paabirpbtBancu pac 

Y'I~TOM 6pail:T-BIIrHepOBCKOil: wnpiiHbl H e: 

B xapaKTepiiCTIIKII reuepnpoaaHHbiX. TaKII~ 

Cbl nepBII'IHOU. II BTOpii'IHbiX 'laCTIIU) BBO~ 

'IIICen OWII6K!i1 COOTBeTCTBYJOIIIIIe 3KCnepl 

llnll o6pa60TKII OT6IIpaniiCb TOflbKO T~ CC 

IiaHbl sKcnepiiMeuTanbHOil: ycTaHOBKOil: 1 AT. 

reoMeTpiiSI ycTaHOBKII II y'IIITbiBailcll ?PO• 

nepBII'IHOro ny'IKa. '3aperncTpnpoaaHHbie 

TbiBaniiCb no KpiiTepiiSIM0 li03BOnSIIOIIIIIM I 

HOBIITb nepenaHHbiU IIMliYflbCo 

npoueAypa o6pa60TKII 'aaperiiCTpiiJ 

1. HaxoAnnacb sljlljleKTIIBHasr Macca 

paann'IHbiX npennonoJKeunsrx._ Ha puc. 3 J 

no sljlljleKTIIBHOil: Macce B cnyqae, KOrAa 

cyMMapHOfi suepriiii ABYX y -~BaHTOE 

'IIIKa nonuoro nornomeunsr. npu aToM all 

no yrny paaneTa y -KBaHT~B, a yron 

no yrnaM BbtneTa y -KBaHTOB (6IICCE 

31jlljleKTIIBHY,IO Macey CHCTeMbl 1T 

coxpaueunsr sueprn11 nnll onpeneneunll a. 

raeM aueprnefi oTna'lll srnpa, KOTopaH P· 

IIMnynbc),a uaqpaaneu11e 77 °. -Meaoua c 

TOBo nony'leHHOG TaKIIM o6pa30M pticnpc 

aeneuo na puc. 4. 
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3 

II 

cxeMa aKcnepnMeaTa npencTaaneaa. aa pac, 2. nep

nnoaoa BbillenSieTCSI CUHHTHnnHUHOHHhiMH C'leT

ll nanaeT. aa canauoayJO Mnweab Pb • C.'!eT'IHKH A 
1 

, 

aaTncoananeanH, cny~aT nnH nonaaneHHH aeynpyrnx npouec

Hllpa, nepBH'IHb!il: flHOH H BTOpli'IHbie ITpOllyKTbl 

~\ 

3anycl< St Sz S3 S4 S5 Rt Rz 

nepHMeHTa, S I , S 2 , S 3 - CIIHHTHnnHUIIOHHbie 
MoHnTopa; S 4 - nnaneBbtil: c'!eT'IHK nonnoro nornowe-

perncTpaunn nHBHeil: OT llBYX Y - KB8HTOBj S 5 - CUHHTHn
C'IeT'IHK nnSI- perncTpauim· BTopn'IHoro -IT- -MeaoHa; A 

1 
c'!eT'IHKH aaTncoananennit; Ph - Mnweab; Ph 1 - Koaaep
KOHBepcnn 2_:x y -KBaHTOBj Pb 2 - KOHBepTOp llmi llHCKpH
C06biTHil: c · po~eaneM 6onee . onaoro ITo -Meaciaa; Cn-40-
"~""""' MarnnT; MK1ofl1K14- ncKpOBbte KaMepbt,. 

ITO 

6ec<jlnnbMOBbiMH ncKpOBbiMH KaMepaMu MKl-t 

CTOSIWI!it nepell CBHHUOBb!M KOHBep

S 4 · cny~aT nnH perncTpaunn aeii:T-

C'!e'l:'IHK s 5 cny~nT nnSI 

IT- -Me3oaa. KonaepTop, pacnono~eHHbtil: nepen 

cny~uT. nnH nucKpHMl!Haunn co6btTnit c po~neHneM 

-Me30Ha, 8 YCTaHOBKe 113MepSIJOTCSI yrnbl nepBII'IHOI'O 

- Meaoaa, yrnbt BbineTa Y -KBaHTOB1 3Heprl!SI ITO -Me-
IT-

-Meaoaa no yrny ero OTKnoaennH a aaann-

3anycK liCKpOBbiX KaMep OCyll!eCTBnSieTCSI C06bt-

6 

! 

.) 
I 

1 

I 

I 
·j 

THeM S 1 S 2 S 3 S 4 S 6 A 1 A 2 • MwflopMaunSI, aaperncTpnpoaaaaag ncKpOBbiMII 

KaMepaMn, nepenaeTCSI B naMSITb 38M, 

m 

llnH OUeHKH SKCnepHMeHTanbHblX B03MO~HOCTeil: YCT8HOBKH 6btn0 npoae

lleHO Monennpoaanne perncTpaunn npouecca (2) c y'leToM peanbHbiX aKcnepn-

MenTanbHbiX own6oK npn HMnynbce nepBH'IHoro p -Me3oHa 60 faa/c, llnifl-

iflepenunanbnoe ce'!enne peaKunn ( 2) pa3bii'pbmanocb MeTOliOM MoaTe-Kapno 

no aaKoHy ( 1), 3aTeM paabti'pbtBancH pacnan o6paaoaaawerocH p -Meaona c 

y'leTOM 6paii:T-BHI'HepOBCKOil: WHpHHbl H ero flOnSipH38UIIH B aTOM npouecce, 

8 xapaKTepHCTHKH I'ElHepapoBaHHbiX. TaKHM o6pa30M C06biTHil: (yrnbi H HMnynb

Cbi nepBH'IHOil: .H BTOpll'IHbiX '!aCTHU) BBOliHnHCb TaK~e MeTOllOM cny'lail:Hb!X 

'IHCen OIIJH6KH1 COOTBeTCTBYJOWHe SKCnepHMeHTanbHOil: TO'IHOCTH H3Mepennit, 
' ' ' 

llnH o6pa6oTKH oT6npanncb TonhKO Te. co6biTHSI, KOTOpbte 6ynyT aaperncTpapo·-

BaHbi aKcnepnMeHTanbHOit ycTaHOBKoit, llnH.'Iero ncnonbaoaa~acb peanbHaSI 

reoMeTpHSI YCT8HOBKH H Y'IIITbiBaiiCSI npOCTpaHCTBeHHbiil: H yrnoaoil: pa36poc 
. ' 

nepBH'!Horo ny'!Ka, '3aperncTpnpoBaHHbte" TaKHM · o6pa3oM co6btTHSI o6pa6a-

TbiBanacb no KpHTepHSIM 1 no3BOi:tSIJOWHM BbiAennTb peaKUHJO ( 2) H BOCCTa

HOBHTb ttepenaHHblit IIMnynbC, 

npouenypa o6pa6oTKH .. aaperacTpapoaaHHbtX' co6btTHit 6btna cnenyJOweil:, 

1. Haxonnnacb aiflifleKTIIBHaH Macca BTOpii'IHbiX 'lacTnu 
- 0 

IT IT npn 

paann'IHbiX npennono~eanSix,_ Ha pnc. 3 noKaaaao pacnpeneneane co6btTHil: 

no aifJ<jleKTHBHoit Macce a cny'!ae, Korna He ncnonbaoaanacb na<jlopMaiiHH o 

cyMMapnoil: aneprnn nayx y -KBaHTOB1 nonyqaeMaSI OT niiBH.eBOI'O C'leT-

'IHKa nonnoro nornomeanH. npn aToM aneprnH IT
0 -Meaoaa oueanaanacb 

no yrny paaneTa y · -KBaHT'?a,· a yron BbtneTa . IT 
0 -Meaona ouennaancH 

no yrnaM BbtneTa y -KBaHTOB { 6ncceKTpnca). 

3iflifleKTHBHY.JO Macey Cl!CTeMbl IT- ITO MO~HO OUeHI!Tb1 l!Cnonb3YSI 3 aKOH 
0 . . ' 

coxpaHeHUSI aaeprnn nnH onpenenennH aneprnn IT -Meaoaa { Mbi npene6pe-

raeM aneprneil: OTlla'!n Hllpa, KoTopaH pasaa q2 /2M , r.ne q ·- nepenaHHbiil: 

nMnynhc), a aanpasneane IT 
0. -Me3oHa oueHnsaeTcH no yrnaM BbtneTa y -KBaH-

TOB, nony'leHnoe TaKnM o6pa3oM pacnpeneneune no a<jl<jleKTnanoil: Macce npn

aeneno Ha pnc. 4. 
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Pacnpeaeneane co6hiTnl! no alj>tjJeKTHBHol! Macce 77 77 , rrony'leHJIOe 
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II aarrpasneHHH 77 ° -Meaoaa. 
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Pnc. 4. Pacnpeaeneane co6biTHH no alj>tjJeKTHBHol! Mac 
npn ncnonbaoBaHHH yrnoB y -KBaHTOB anH 

77 ° :...Meaoaa. 8aeprnH 77 ° -Meaoaa Bbl'lHCnf. 
aaeprnel!, rrepeaaaaol!_Hnpy. 
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co5biTHii no aljJ!jJeKTHBHoii Macce 11 11 , nony"!eHfiOe 
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11 °-Meaoaa. 

8 

( 
( 
I 

i 

' 

l; 

N 

400 

300 

200 

100 

550 600 650 700 750 800 850 900 950 !000 m31fl [Mev] 

Pnc. 4. Pacnpeneneane co5biTnfi no aljlljJeKTHBHofi Macce 11- ir 0 , rrony"!eaaoe 
npn ncrronbaosaann yrnoa y -KBaHTOB nnH onpeneneHnH yrna 

11 ° -Meaoaa. 3aeprnH 11° -MeaoHa Bbl"'IICnHeTcH B npeHEi5peJKeHIIn 
aaeprneii, nepenaHHoii Hnpy. 
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B npeanonoJKeHuu, 'ITO p -MeaoH llBIDKeT_C.II no nanpaBnemno nepBU'I

Horo tr- -MeaoHa ( B .9TOM cny'Iae Mhl npeHe6perae·M rrepeaaHHhiM uMnynh-

COM) 9!jl<!JeKTHBHYIO Macey CHCTeMhl tr- tr 
0 

MOlKHO Bhi'IHCnUTb1 ucnonb-

3Y.II HHriJopMaUHIO TOnbKO 06 yrne BhineTa H 9HeprHH BTOpU'IHOrO tr - Me30Ha. 

YKaaaHHoe npeHe6pelKe.Hue aoliaeT B own6Ky a~eKTHBHoli MaCChi "-" o. ITony

.qeHHoe pacnpeaeneHHe noKaaaHo Ha puc. 5. 

Bhi'IUcneHne a¢¢eKTUBHOH MaCChi cncTeMhl tr "o yKaaaHHhiMH BhiWe 

TpeM.II cnoco6aMH BMeC~~ C HCIIOnb30BaHHeM HH~OpM8UHH OT nHBHeBorO 

c'IeT'IHKa nonHoro nornowel!H.II noaaonnT, KaK Mhl HaaeeMcll, Bhlaenu'fb peaK

UHID C polKJ:leHUeM p -Me3oHa. 

2. lln.11 Toro 'IT06hl paanenuTb aneKTpoMarHUTHhiH n cnnbHhlfl Mexa-

HH3Mhl poJKheHH.II p -MeaoHa, HylKHO rrocTpouTb pacnpeneneHne no nepe-

naHHOMY 4-uMnynbcy anll co6hiTHli, BhlneneHHhiX no a#eKTUBHofl Macce. 

KaK cneayeT ·Ha uanoJKeHHoro Ilhlllle, HaM naaecTHhl HanpaaneHHll 

y - KBaHTOB H HX cyMMapHall 9HeprHll 1 n09TOMY Mhl He MOlKeM OllH03Ha'IHO 

onpenenHTb . HanpaaneHue tr
0 

-MeaoHa. B npenrronoJKeHun, 'ITO Y .-KBaHThl 

B03HHKnH OT pacnana tr O -Me3oHa1 Mhl MOlKeM HaRTH HX 9HeprHU, HO He 

aHaeM, KaKoe aHa'IeHue 9Heprnu npunncaTb aaHHOMY y -KBaHTyxl. TaKUM 

o6paaoM, Mhl nony'IaeM naa aHa'IeHUll nepenaimoro 4-uMnynbca, KOTophle 

coanaaa10T B npenenax 9KcnepnMeHTanbHhiX o111n6oK nm1 cnMMeTpHqHoro 

'(nnn c Manoll: acuMMeTpneli) pacrrana tr 
0 

-MeaoHa. C noMoll!biD Moaenupo

BaHHll 6hmo npoaepeHo, 'ITO B cny'Iae acHMMeTpll'IHoro pacnana MeHbll!ee 

no a6con10THOll aenu'InHe aHa'leHue nepeaaHHoro uMnynbca l!Bnl!eTcll nc-

TUHHhiMo 

Ha pnc. 6 npuaeneHo au~I!JepeHUllanbHoe ceqeaue, paccquTaHHoe no 

~opMyne ( 1) anii nepan-.iHoro nuo~~ c E = 60 faa n anll ll!Upl!Hhl r priy c 1 Maa. 

3neKTpOMarHUTHhiH ~OpMI!JaKTOp llllpa CBiiHua npHHUManCll paBHhiM: 

F(q2 )cexp(-q 2 R!ms/ 6, ), (3) 

rne R rms = 5,42 f • 

~~ . . oTY HeOllH03H8'IHOCTb MOlKHO ycTpaHUTb paaaeneHl!eM qepeHKOBCKoro 
c'IeT'IHKa nonHoro .nornoweHllll Ha ceKuuu. Ma KUHeMaTl!Kll pacnaaa "

0 
-!.teao-

Ha. U reoMeTpHU Halllelf ycTaHOBKU cnenyeT1 'ITO,·. no-BUJ:lUMOMYt He cne-
ayeT nenaTb 6onbll!e qeThlpex ceKuull:. 
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p -MeaoH !IBlt)KeTCR no HanpaeneHHIO nepBH'I

cny'lae Mhi npeHe6peraeM rrepenaHHhiM HMnynh

o 
1T MO)KHO Bhi'IHCIIHTb1 HCnOIIb-

9HeprHH BTOpll'IHOr'O 1T - Me30Ha. 

aljlqJeKTHBHOH MaCChi tr- tr 0. nony-

MaCChi CllCTeMhi tr TTO yKaaaHHhiMil BhiWe 

HCnOnb30BaHHeM HHcjlOpMaUHH OT IIIIBHeBOr'O ' 
, . .< 

II03BOIIHT1 KaK Mhi HaneeMCH1 Bbi!IerrHTb peaK-

CHIIbHhiH Mexa-

aoHa, Hy)KHO nocTpoHTb pacnpeneneHHe no nepe

co6hiTHli, BhineneHHhiX no a#eKTHBHoli Macce. 

HHOr'O BhiWe1 HaM H3BeCTHhi HanpaBneHHll 

9Hepr'HH 1 II09TOMY Mhi He MO)KeM O!IH03Ha'IHO 

B rrpennono)KeHHH, 'ITO Y --KBaHThi 

-Me3oHa 1 Mhi MO)KeM HaliTH HX 9HeprHH 1 HO He 

_ aHeprHH npHnHcaTb naHHOMY y -KBaHTyxl. TaKHM 

rrepenaiiHoro 4-HMnynbca, KOTOphie 

OWH60K !IIIll CHMMeTpH'IHOr'O 

-MeaoHa. C rroMowbiO MonenHpo-

B cnyqae acHMMeTpH'IHGro pacnana MeHbwee_ 

aHa'leHne nepenaHHoro HMhynbca nenneTcll Hc-

nn¢¢epeaunanbHOe ceqeaHe, pacc'IHTaHaoe no 

E = 60 rae H !IIIll umpHHhi r p'fiy 

CBi!HUa npHHHMaiiCSI paBHhiM! 

6,)' 

1 Mae. 

(3) 

MOlKHO ycTpaHHTb paaneneaneM qepeHKOBCKOr'O 

Ha ceKunn. Ha KHHeMaTHKH pacnana tr
0 

-Meao-

BKH CnenyeT1 'ITO,- no-BH!IHMOMy1 He cne-
CeKUIIA. ' 

10 

t 
f 

r 
1 
1 

l, 
I. 
I 
!f 
i) 
r ! 
{ 
: 
l 
l. 

N 

!tOO 

200 

_ SSQ- 600 650 ioo 150 800 850 900 

marp[Metr} 

Pnc. 5. PacnpeneneHne co6hiTHii no acjlcjleKTHBHOH Macce 

6ea HCIIOIIb30BaHHSI HHc!JOpMaUHH 0 Y -KBaHTaX. 

- 0 1T 1T 

11 

, rrony'leHHoe 



·'· I 

. Pnc. 6~ llntjltjlepenunanbnoe ceqenne peaKunn ( 2), ncnonbaoBannoe npn rene

paunn co6hiTnit. 

12 

3To ceqenne ncnonb3oBanocb npn renepaunn c 

TaTe o6pa6oTKH .co6biTHli: nntjltjlepenunanbnoe ce 

Ha pncynKa Bnnno, 'ITO necMoTpH H~ aa~ 

anbHOrO ce'leHHSI ll3-3a KOHe'lHOli .TO'lHOCTH II< 

ca (aTa TO'lHOCTb COCTaBnHeT.· 15-:20 MaB/c) 

yaocTb nntjltjlepenuilanbHoro pacnpenenennH B p 
) 

ee oT peaKunn po)l{!tennn p -Meaona B cnnbl 

Ha pnc. 8 npnBeneno pacnpenenenne no 

11~ 11° ·llnH co6biTnii, BbiileneHHhiX no nepeuaHE 

llinpnna nnKa B aToM pacnpenenennn onpenenH 

nmpnnoli P -Meaona n aKcnepnMeHTanbnoli: T 

noli: MaCChi. 

IV 

3KcnepnMenTanbnoe Bh!llenenne npouecca 

B03M0)K!I0 1 ecnn BKnan CllnbllblX B38llMOileiiCTE 

nepenaq nnH aToro npouecca Man no cpaBneni 

ITocKonbKY nac IIHTepecyiOT Manbie ·nepenaBaeJ 

CilnbHbiX B3aHMOileHCTBllll MO)KeT 6biTb npoBell 

aonnoro o6Mena. 

I. 06MeH 11 -MeaonoM c HupoM~ ·. 

ITocKOnbKY Hupo c naoTonnqecKnM cnnno 

11 -Meaon 6ea naMenennH naoTonn~ecKoro c 

TO MaTpll'lHblll aneMeHT C TaKHM 06MeHOM 6yl 

H36biTO'lHbiX neli:TpOHOB Iii Hupe, T.e. _Benn'ln~e 

06MeHOM 1T -Me30HOM MO)KHO npene6pe'lb IH 

a.onoM,. MaTpH'lHbiH .. aneMeHT KOToporo nponop 

2 •. 06MeH 1T -Me~OHOM C HyKnOHaMn Hll 

ITonnoe ce11enne .o6paaoBannH P- -Meao~ 

oT nMnynbca nana10mero 11 -Meaona MO)KliO 

0 tot "' 3,6 • p -1,5 
In 
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Err-.= 60 GeV 
q,.,ln = 4,7f Me\Yc 
'mg= 765MeV 

nrst = i MeV 
Gt = · f3, H mtrz. 

100 

,,,...; 

nne peaKunn (2), ncnonb30aannoe npn rene-

3To ceqenne ncnonh30Banocb npn renepaunn co6LITull. Donyqeanoe a pe3ynb

TaTe o6pa6oTKI! co6hiTllll nncJ?tPepenunanbnoe ceqenue 'noKa3aHo na pnc. 7. 

H3 pucynKa aunno, 'ITO necMoTpH Hl:l 3aMeTnoe ywnpenue nucJ?tPepenuu

anhnoro ce'leHI!H 113-sa KOHe'lnoll TO'IHOCTI! H3MepeHHH nepenannoro nMnynb

ca ( 3Ta TO'lHOCTb COCTaBnHeT. 15-.: 20 Maa/c) B03M0)KH0 I!Cnonb30B8Tb 

y3oCTb nnljlljlepenuiianbnoro pacnpenenennH B peaKunn ( 2) J:lnH oTnenennn 

ee OT peaKUI!H pO)!(AeHHSI p -Me30H8 B CHnbHhiX B38HMOD.ellcTBI!SIX. 

Ha pnc. 8 npnaeneno pacnpenenenue no aljlljleKTI!BHoll Macce cucTeMw 

11~ 11° ·D.nH C06b!Tlllf1 BbJAeneHHhiX IIO nepenaHHOMy I!Mnynbcy (eM. puc. 7). 

lllnpnna nnKa B aToM pacnpenenennn onpenenneTcn 6paiiT-aurnepoBcKoll 

llii!pHHOll p -Me30Ha II 3KCnepi!MeHTanbHOlf TO'lHOCTbiO H3MepeHI!SI acpcpeKTI!B-

noll MaCChi. 

IV 

3KcnepuMeHTanbnoe BhiD.enenue npouecca ( 2), KaK oTMe'lanocb BhiWe, 

B03MQ)KHQ 0 ecnl! BKnan CllnbHLIX B38liMOD.elfCTBI!lf B o6naCTll X8p8KTepHbiX 

nepenaq nnH aToro npouecca Man no cpaanenn10 c ·onnoljloTOHHhiM o6MenoM. 

DocKonhKY nac HHTepecyiOT ManLie ·nepenaaaeMhie nMnynhchi, ouenKa BKnaila 

cimbHhiX B3anMonellcTanll MO)KeT 6LITb npoaenena .a paMKax Monenn onno6o-

30Hnoro o6Mena. 

1. 06MeH 11 -Me30HOM C HD.pOM~ 

DocKonbKY nnpo c 1130TonuqecKHM cnnnoM T =. 0 He MO)KeT ncnycTHTb 

11 -Me3oH 6e3 H3MeneHIISI H30TOIIH_'IeCKoro emma (neKorepenTiiLill npouecc), 

To MaTpH'lHLill aneMeHT c TaKHM o6MeHoM 6yneT nponopunonanen 'lllcny 

II36biTO'lHblX nellTpOHOB I} no.pe. T.e. _Benii'liiHe ( A-2Z ) • no 3TOli npn'lHHe 

o6MeHOM 11 -Me30HOM MO)KHO npeHe6pe'lb IIO CpaBHeHIIIO C 06MeHOM W-Me-

3.oHoM,. MaTpH'lHhill .. :;meMeHT KOToporo nponopunoaanen 

2 •. 06MeH 11 -Me?OIIOM C HyKnOHaMII SID.pa. 

A. 

DonHoe ceqeHIIe .o6pa30BaHIISI p- -Me30H8 Ha npOTOHSX B 3aBUCIIMOCTH 

oT HMnynbca nao.aiOmer~ 11- -Me3oHa MO)Kl!O 3anncaTb ljlopMynon/8/: 

-1,5 

a tot .. 3•6 • Pin 
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Pnc. 7. Pacnpenenenne no nepenaHHDMY nMnynbcy, nonyqennoe B pe3ynbTaTe 
o6pa6oTKH co6biTnll. 
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160 
IJ:[Mevfc] 

peLtaHHoMy. HMnynbcy, nony'teHHoe B peayni:.TaTe 
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Pnc. 8. PacnpeLteneane cny'taes no '9qxpeKTHBiroif Macce "-" 0• BhiLteneHHbiX 
no nepeLtaHHOMy nMnynocy (eM. pnc. 7). 
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. llm1 HMrrynbca rrepBH'IHoro IT- -MeaoHa, paBHoro 50 rs~·c-1, nony-

qaeM: a tot = 1,0 J0-2 M6H. 
2/3 

npH y'leTe: a) 'IIICna HyKnOHOB B S!llpe (W1;;;A: =35); 6) IIOm!pii38-

UIIII B pacrrane p -Me30Ha ( ( W2 ~ 0, 25 ltnSI yrnoB BTOpii'IHOl'O IT- -MB30-

Ha B CIICTeMe rroKOSI p - MeaoHa B rrpenenax IT I 4.:S 0 _ :S: 2 IT I 3 ) ; a) cy-. IT 

mecTBeHHoro nnSI Hac IIHTep;ana rrepenaaaeMbiX HMrrynbcoB ( W 3 = 0,1 ·nnSI 

q ::; 150 Msa·c-1) rronyqaeM: 

a( IT- N ... p-N) =a 
tot 

-3 w w w = 10.10 
t 2 3 ~ 

( 5) 

'ITO rrpeue6pe~Mo Mano no cpaaHeHIIIO c ceqea11eM KynoHoBCKoro MexaullaMa 

po~eHIISI p -Meacua, KoTopoe B auanorii:<IHbiX ycnoBIISIX 11 nnR WllpiiHbi 

r PITY = 0,1 Msa, paBHO 1,2 M6H. 

3. 06MeH W -Me30HOMo 

nocKOnbKY W -MB30H HMBBT TOT ~e CIIIIH1 p II C - 'leTHOCTII1 'ITO 

II ifloTOH1 COOTBeTCTByiOmee SlltBpHOB Ce'leHIIB nerKO rrony'IIITb 113 KynOHOBCKOl'O 

( 1) 3BMeHOH B HBM rrporraraTOp~ II BepWIIHHbiX iflyHKUIIH/9,10,11/: 

2 daN - 21T A 
d(q2 >"' 

2 2 . 

( gWNN)(~)~ 
41T 4 IT mp 

OTuoweu11e ceqea11ii (1) 11 (6) paauo: 

dac z 2 

-=<-> 
daN"' .A 

a 
2 

gWNN / 41T 

F2(q2) 

(q2+m2 )2 
w 

2 
_gpiTy 
--2-

g wiTp 

(~ -q2 ) • 
min 

{q 2 + m~) 2 

q 

llnR oueJJim oTHoweHIISI ceqeu11ii no !flopMyne ( 7) B o6nacTu xapaKTepHb!X 

( 6) 

(7) 

nnst KynouoacKoro MexaunaMa rrepenaq (.. q e2q Msa/c) B rrpenrrono~e-
11::1 min , 

Hllll 1 'ITO 

~"' 41T U-m2/m2)3 
IT p 

24re1Ty 1 -2 -3 
., 3,45 .1o r .. 3,5 -10 

PITY . 
mp 

g ~NN g
2 

4 "' 2 +3 ; ...:::.I!!!!.J! "' 0,38 ' 
IT 41T 

rronyqaeM d a c I daN ";. 1,5 • 10 
2 

• 
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4. · OGMeHoM -¢ - ·MeaoHoM, no-BHlU!MOMy, 

6onbWOii MSCCbl H Manoii KOHCTSHTb! CBSJ!:lH/10/. 

npHBBltBHHbiB Bb!We OUBHKH BKnana CHnbHbDI 

paccMaTpHBaTb KaK crrpaaennHBbie nHWb no rropsu 

CTaHTbl CBSI311 B HSCTOS!Wee BpBMSI 113BeCTHbl -H' 

B pa6oTe/11/ rronpo6Ho o6cy~nancSI rrpoue 

Ha 6biCTpbiM IIIIOHOM B KynOHOBCKOM none S!ltpa E 

IT +Z->IT-+IT 0 +Z 

c uenbiO rrony'leHIISI oueHKII ce'leHIISI ifloTonpouecc. 

uapy~eHIISI npouecca (2) BKnan rrpouecca (8) Mo 

niiTb no 'lllcny co6biTIIii B n11anaaoue. S<jlif!eKTIIBHbi 

v 

llnR oueHKII .speMeHII, ueo6xon11Moro nnR ua 

aoaanllcb cnenyiOmlle naHHbie: 

1. McKpOBbie KaMepbi paaMepoM 48x48 cM2, 

CTOSIHIIII 1 M npyr OT llpyr.a ( B 6noKe) • KoopltiiHI 

KaMep COCTSBnSieT 0,4 MM. 

2. Auanll311pyiOWIIH MarHIIT cn-40 IIMeeT Hal 

B pa6o'leM o6'heMe paBHYIO 11 Kraycc. 

3 •. nnomanl. 'ce'leHIISI rry'IKa IT-: -MeaoHoB pa 

no ~MnynbcaM :!:,.0,5%, yrnoaoii paa6poc :!:,.1 ·Mpan. 

4. 3~eKTIIBHOCTb periiCTpSUIIII 38pSI~BHHOH 

peX KaMep COCTaBnSIBT 0,9. 

5. Tonm11ua KOHBepTopa paaua onuoii pan11a1 

6. TonWIIHa MIIWBHII COCT8BnSIBT• 1,97 1Q22 < 

7. llillp11H8 r PITY =. 0,1 Msa. B STOM ·cnyqa 

IT- -Me30HOB 50 rsa/c CB'IBHHB IIpouecca { 2) l 

1,2 M6H. 
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nepBII'IHOI"'O 

1Q-2 M6H.-

TT -Meaoaa, paBaoro 50 faB·c-1, nony-

'JIICna HyKnoHOB B HApe (W =A
2

/
3 

= 35). ts::s . ' 6) nonHpiiaa-

( (W2 ,;: 0,25 AnH yrnoB BTOpii'IHOI"'O TT -Meao

p _ Meaoaa. B npeAenax "/4.:::; Orr_ $ 2 "I 3 ) ; B.) cy

IIItTepBana nepe_AaBaeMhiX IIMnynbcoB ( W 3 = 0,1 Ami 

nony~meM: 

,, 
-3 

(5) 
=a W W W = 10 • 10 

tot 1 23=s 

cpaBHeHIIID C Ce'JeHJieM KynOHOBCKOI"'O MeXaHII3Ma 

KOTOpOe B aHanOI"'II~HblX ycnOBHSIX II AnSI WHpiiHbl 

M6H, 

TOT JKe cniia, P II C - 1JeTHOCTH1 'ITO 

Hnepaoe ce'Jeane nerKo nony'IHTb na K~noaoBcKoro 

BepWI!HHhJX ljlyHKUlllf/9, 10, 11/: 

2 F2 (q 2) 
}(~)-1_._ (q2 -q2 ) . 

4rr mp (q2+m2 )2 min 

w 

( 6) 

(1) II (6) paBHO: 

2 
(q 2 + m~) 2 a .gP"Y 

2 /4rr-
. . ---

g2 q 
gWNN W1Tp 

(7) 

ceqeanli no ljlopMyne ( 7) B o6nacTn xapaKTepHhiX 

rrepena'l ( . q ;:;;2 q min Maa/c) B rrpenrronoJKe-

1 -2 -3 = 3,45 .1o r .. 3,5 •. 10 
P17Y U-m2/m 2) 3 

TT p 
2 

~ .. 0,38 
411 ' 

~ 1,5. 10 2 
• 
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4. 06MeHOM -rp- ·M030l!OM1 nO-BHAIIMOMy1 MOJKJIO .npeae6pe1Jb ll3-3a 

6onbWOH MaCChi II Manofi KOHCTaHTbl CBSIG.ll/10/• 

npnBeAeHHbJe BbJWe OUeHKH BKnana CHnbHb!X. B38HMOAOHCTBIIH uano 

paCCMaTpHB8Tb KaK cnpaBeAnHBbJe nHWb no nopHJlKY BennlJHHbJ1 TaK KaK KOH-

CTBHTbl CBSI3ll B HaCTOSIWee BpeMSI H3BeCTHbl . He}lOCTBTO'JHO XOpOWOo 

B pa6oTe/ 11/ noApo6ao o6cyJKAancH npouecc o6paaoBaHnSI rr 0 -Meao

aa 6bJCTpb!M niiOHOM B KynoHOBCKOM none HApa B peaKUIIII 

TT +Z ... TT-+TT 0 +Z (8) 

c uenbro nony'leHIIH oueuKn ceqeanSI ljloTonpouecca a(.y 11 ... "" ). B cny!lae o6-

aapyJKeHHH npouecca ( 2) BKnan npouecca ( 8) MOlKHo, no-BaAnMoMy, onpene

nnTb no qacny co6biTHli B Ananaaoae 91jlljleKTHBHhiX Mace ( 280-: 550) MaB. 

v 

nnH oueaKn BpeMeau, neo6xoAnMoro AnSI Ha6opa cTaTnCTHKll, ucrronb-

aoaaniiCb cneAyrowne naHHhie: 

1. l1cKpoBbie KaMepbi paaMepoM 48x48 cM2, . pacnonoJKeHbi · aa pac

CTOS!Hllll 1 M Jlpyr OT Apyr.a ( B 6noKe) • KoopAHH8TH8H• . TO'IHOCTb HCKpOBbiX 

KaMep COCTaBnSieT 0,4 MM, 

2. Aaanii31Ipyrowulf MarHHT cn-40 HMeeT HanpSIJKeaaocTb M8I"'HIITHOI"'O nonS! 

B pa6o1JeM o61>eMe paanyro 11 Kraycc. 

3 •. nnowaAb ·ceqennH rrylJKa "-: -MeaonoB paana 5x5 eM 
2

, era paa6poc 

no IIMnynbcaM :!:_0,5%, yrnoaoli: paa6poc :!:,.1 MpaA. 

4, 81jl!jleKTIIBHOCTb perncTpaUIIII aapHlKeHHOli: '18CTIIUbl 6noKOM 113 qeTbl-

pex K8Mep COCTaBnHeT 0,9. 

5. Tonwnaa KOHBepTopa paaua OAHoli: paAnaunoaaoli: eAnHnue. 

6. Tonwl!Ha MIIWeHII COCTBMSieT~ 1,97 1Q22 a TO MOB Pb ,CM._2 (0,6 c~) • 

7. lll1Ip11Ha r P"Y = 0,1 Maa. B 3TOM ·cny'Jae npn IIMnynbce nepBII'!HhiX 

rr -MeaoaoB 50 raa/c ce'Jeane npouecca (2) aa SlApe canuua cocTaBnHeT 

1,2 M6H, 
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8, HHTeHCHBHOCTb nepBH'IHoro ny'IKa - 5 104 rr- -Me3oaosh:tHKll, 

9, 'tfaCTOTa UHKllOB yCKOpHTenH.- 0,1 ceK-1, 

10, feoMeTpHqecKaSI ~~eKTHBHOCTb ycTaHOBKH K.npoueccy paSHa 0,2, 

11. Heo6xoLtHMaH cTaTHCTHKa - 1000 co6bJTHA, 

8 9TOM Clly'lae BpeMSJ pa60Tbl Ha YCKOpHTelle COCTaBnSJeT 150 'JaCOB, 

ABTOpbl npH3HaTenbHbl Y,KyHTYo P,iinlicTe H K,Pbi6HUKOMY .3a none3Hble 

llHcKyccHH, a TaKlKe 6naronapHbl npo~eccopy M.MeHcoBH'Iy 3a HHTepec K sToA 

npo6neMe, 
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