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SUMMARY 

Depolarization in 612 MeV elastic pn-scattering has 

been measured to fill in the lack of experimental data in the pn

system necessary for the unambiguous det~rmination of the 600-650 MeV 

nucleon-nucleon scattering amplitude. 

The experimental set up (see Figs. 4 and 5) permitted measure

ments at two angles. The proben beam extracted from the accelerator 

was scattered on carbon at 6.3° (Fig. 2). The obtained pola~ized beam 

with the 0.332±0.011 polarization underwent second scattering on 

deut~ron neutrons (the difference effect of CD2 and hydrogen was 

measured). The events of quasi-elastic pn-interactions were determined 

by the c1 + C2 + CJ - AC and C1' + C2' + 03' - AC' for two scatter

ing angles, respectively, by means of fast coincid~nce-anti-coincidence 

circuits. The third analyzing scattering on carbon occurred in spark 

chambers. The pn-event selection was regulated by means of small spark 

chambers. The measurements were performed with four combinations of 

the first and second scattering (Fig. 6) to reject systematic errors. 

The pictures obtained from spark chambers were measured with semi

automatic scanners and then the unknov/Il Dpn parameters were determined 

by the maximum likelihood method. The analysis of possible systematic 

errors was made. The results of experiments are shown in Table 2. 

Fig. 8 shows the comparison of the obtained values of Dpn with the 

angular dependence D . (9) calculated by the most probable phase shift pn 
set of rer.121. As is seen from Fig. 8, rather a good fit is obtained. 

The same Fig. 8 shows the results of Dpn measurement at an angle of 

112.3° obtained in /5/. 
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I13MepeHHe Jl91IOm!pH38UHH B yrrpyroM pn -paCC9HHHH II pH aHeprHH 612M aB 

6bin0 llp6JlllpHHHTO C uenbiO IIOIIOnHHTb H6JlOCT8TOK CBeJ]eHHft 0 B38HMOJleft

CTBHH HyKnOHOB B H30CHHrneTe, He06XOJlHMbiX JlnH OJ]H03Haqaoro orrpeJ]ene

HHH 8MilnHTYJlbl ynpyroro pacceHHHH HyKnOHOB HyKnOHBMH npH SHeprHHX 

600 - 650 Mas. Ha pnc. 1 noKasaHbi JJBe KpHBbie saBHCHMOCTH J]erronHpnsa

UHH D pn oT yrna pacceHHHH B c.u.n., pacqnTaHHbie no JlBYM Ha6opaM !J>a-

30BbiX CJ]BHI'OB1 KOTOpbie CyUieCTBOBBnH npH aHeprHH 635 Mas K MOM6HTY 

aaqana aaaaoft pa60Tb/ 11. KaK BHJJHO H3 pHcyaKa, KpHBbie 2 H 3 saMeTHo 
0 

OTnnqaiOTCH1 H H3MepeHHeM aenom!pH38UHH Ha yrnax 52 H 125 MO>KHO 6binO 

6bi OT6pOCHTb OJ]HH H3 CyUieCTBOBaBIIlHX Ha60pOB !J>a30Bbl,X CJ]BHI'OB. 113¥epe-
O 

HHH HS yrne 94 1 I'J]e o6a Ha6opa !J>a30Bb!X CJlBHI'OB npeJJCK83biB810T npHMepHO 

OJlHO H TO >K9 3HaqeHHe J]enonHpH38UHH1 MO>KHO paCCMaTpHBSTb KSK KOHTponb

Hbi60 flosaaee, npaaaa, no pesynbTaTaM nsMepeHHH napaMeTpa A pn OJJHH H3 

cymecTBOBaBIIlliX aa6opoa 6bm oT6pollleH/ 2/. OaaaKo nonyqeaaoe npH aToM 

oaaosaaqaoe onpeaeneaHe aMnnHTYilbi pacceHHHH 1 cTporo roaopH, cymecTay

eT TOnbKO npll H6KOTOpb!X npeanonO>K6HJIHX OTHOCHTenbHO xapaKTepa npouec

COB M630H006p830B8HHH1 KOTOpb!e 6binH CJ]enBHbl B pa6oTe/2/ o H IIOSTOMY 

Tpe6yeT J]OnOnHHTenbHhlX HCCneJ]OBBHHfto 

1. ITocTaaoaKa aKcnepHMeaTa 

11sMepeHHe aenonHpH38UHH npH pacceHHHH aeftTpOHOB npoTOHBMH Bbl

nonHHeTCH B aKcnepnMeHTe no TpoftaoMy pacceHHHIO. flepaoe pacceHHHe npn 

aTOM HCnOnbsyeTCH J]nH nonyqeHHH nonHpH30B8HHOI'O nyqKa npOTOHOBo flonH-
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pH30BBHHbiH rryqoK 38T9M paCC9HB89TCg Ha "HefiTpOHHOfi" MHllieHH (BTOpoe 

paccegHne). nerrongpnaaung D pn orrpenengeTC51 no aCHMMeTplm yrnoBoro 

pacrrpeneneHng B TpeTbeM - aHannanpyiDllieM paccegHnn. 

~opMyna Bonb~eHmTefiHa/3/ CBH3hlBaeT yrnoBoe pacrrpeneneane n nong

pnaauniD, B03HHK8IDlliYID BO BTOpOM paccegHHII rrongpll30B8HHOI'O rryqKa, C rra

paMeTpaMH TpOHHOI'O paccegHng, nng cnyqag, KOI'Il8 rrnOCKOCTH nepBOI'O 

n BToporo paccegang rrapannenbHbi, nnn, qTo TO JKe caMoe, napannenbHbl 

HOpManH K 9THM rrnoCKOCT51M D l H n-+2 • 9TB !J>opMyna HMeeT BHJl: 

-+ -+ -+ -+ 
I

2 
<a

2 
>= 1

02 
I [P

2 
+ D(P

1
·n

2 
)]n

2 
I, (1) 

rne I 2 - llH~~epeHunanbHoe ceqeane paccegang rrongpnaoBaHHbiX rrpoToHOB 

rrocne BToporo pacceganH, I 02 - To JKe caMoe nng aerrongpHaoBaaaoro rryq-
.... 

xa, P1 - aaqanbHag rrongpnaaung rrpoToHoB, P2 - rrongpnaaung, B03HnKaiD-
.... 

mag rrpn paccegHnn aerronHpnaoBaHHhiX rrpoToHoB aa aefiTpoHax, < a2 >- rronH~ 

pnaaung rrocne BToporo paccegHnH. 

C npyrofi CTOpOHbi0 II3B9CTH00 qTQ 

n, cnenoBaTenbHo, 

.... 
<a >= 

2 

.... .... 

2 
I [l+(P.P)] 

02 1 2 

[ P 2 + D CP t • ;2)] n .... 2 

l+(P .r > 
1 2 

Ling TpeTbero pacceHang, aaanornqao BhipaJKeHHID ( 2), nMeeM: 

.... .... 

I a = I oa [l + ( p a'< a2 > ) ]. 

Ha (3) n (4) rronyqaeM !J>opMyny Jln51 orrpeneneang nerrongpnaaunn: 

I a = I 03 I I + 

-+ -+ -+ -+ 

P 3 [ P2 + D(P 1 .n 2 ) 1 n2 
I , . .... 

I+ ( p t ·P2 ) 
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rae P - aHaniiSIIPYIOillaH cnoco6HOCTb TpeTbeii MIIWeHII, Y'IIIThiBaH Ranpaa-
a -+ -+ 

neHIIH aeKTOpOB p-+l' p 2 o p 8 II ; 2 o IIMeeM: 

1
8
(8,¢)=1

08
(8)[1 + 

p 8 (e) Cos¢ (P 2 ± D PI ) ] ' 

1± p p 
1 2 

( 5) 

rae (J II tP - nonHpHblH II aaiiMyTanbHblH yrnhi TpeTbero pacceSIHIIH, 3HaKII 

"+" II "-" - COOTBeTCTBYIOT HanpaBneHIIIO rrepBII'IHOH IIOnHpii3aUIIII ':aBepx"'X/• 

II "BHII3", 

Ha Bbipa~eHIIH {5) anSI yrnoaoro pacnpeaeneHIIH 'laCTIIU rrocne TpeTbero 

pacceHHIIH cneay10T aaa crroco6a II3MepeHIIH rrapaMeTpa D • 

a) HaMepeHIIe neao-rrpaaoii aciiMMeTpiiii B TpeTbeM pacceHHIIII: 

E= 
L-R 
L+R 

P
8

(8)(P 2 ±DP 1 ) 

l±P1 P2 

rae L II R - CKOpOCTII C'leTa )leT9KTopa Ha yrne e aneao II BIIpaBo OT 

pacceiiBaTenH, 

6) HaMepeRIIe npocTpaHCTB9HHoro pacrrpeaeneHIIH 'laCTIIU rrocne TpeTbero 

paCC9HHIIH B IIHT9pBane yrnoB 0 ~ tP ~2 TT II (J min <(J ~(Jmaxii onpeaeneHII9 IIapa

MeTpa D liS aToro yrnoBoro pacrrpeaeneHIIH MeToaoM MaKcnManbHoro npaBao

noao6nH. 

OepBbiH CIIOC06, KOTOpb!H OTnii'189TCH OTHOCHT9nbHOll npOCTOTOH, BhiroaHO 

IICnonbaoBaTb B Tex cny'laHx, KOrJla IIOTOK '18CTHU IIOCne Tp9Tbero pac-

ceHHIIH aocTaTO'IHO BeniiK, RanpiiMep, rrpn naMepeHIIII aerronHpnaauiin B yrrpy

roM pp -pacceHHHH, BTopoii crroco6, XOTH oH II 6onee cno~eH, rroaBomieT 

H3MepHTb rrapaMeTpbl TpOHHOrO pacceHHHH Ilpii HII3KOH HHT9HCIIBHOCTII IIOTOKa 

'laCTIIU rrocne Tp9Tbero pacCeHHIIH, EnaroJlapH 9TOMY OH II 6bin Bbi6paH B 

RaweM cnyqae anH naMepeHHH aenonHpnaauiin B pn -cTonKHOB9HIIHX, HaMepe

HIIe yrnoBOrO pacnpeaeneHHH llpOTOHOB B Tp9Tb9M pacceHHHH B 9KCll9piiMeHT9 

llpOBOilHnOCb C llOMOillbiO OllTH'IeCKIIX IICKpOBbiX KaMep. 

xl 3necb n nanee aa aarrpaBneane "BBepx" rrpnHnMaeTCH aarrpaBneane 
HOpManH K ITnOCKOCTH pacceHHHH B ITpBBOll CHCTeMe KOOpllHHBT: 

-+ k1xk 2 
n = -

lk 1 X k2 
rne k I ll 

-+ 
k 2 - BOnHOBble BeKTOpbi no n nocne pacceHHHH, 
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OapaMeTphl rrOnHp1I30BaHHOI'O nyqKa ITPOTOHOB 

1. 0onHpH3aUIIH 

BepTnKanhHO nonHpnaoaaHHhiH ny'loK 6bm nony'leH c noMoiibiO pacceHHHH 

npoTOHOB c aHepriieii 887 MaB/4 / Ha yrnepoae. CxeMa rronyqeHHH nonHpn

soaaHHoro rry'IKa noKasaHa Ha pnc. 2, OpoTOHhl, BhlB9Jl9HHhl9 ns KaMephl 

CHHXpOUHKnOTpOH8 0 OTKnOHHniiCb OT HyneBOrO HaiipaBneHIIH CIIeUIIBnbHbiMII 

"HacaaKaMH" ( ~ene3Hbl9 MaCChio pacrrono~eHHbl9 B paCC9HHHOM MarHHTHOM 

none MarHHTB yCKOpllT9nH) 0 cjloKyCHpOBaniiCb KBanpyrronbHbiMH MBrHIITHbiMll 

niiH38MII n, SaTeM IIOBOpa'IIIBaniiCb Ha yron (8,3~0,4)° K HyneBOMY HaiipaB

neHIIIO BcnoMoraTenbHbiM MarHHTOM M 1 II rraaanii Ha rronHpnaaTop na yrnepo

aa (TonmiiHa 23,4 r/cM2 ). 8ToT y'laCTOK rryTn ncrronbsoBancH nnH nony'leHIIH 

rronHpnsaunii, HarrpaBneHHOH "BBepx", llnH rrony'leHnH rronHpnsauiin, RarrpaB

neHHOii "BHH3" 0 cny~nn CIIMMeTpii'IHbdi KaHan, IIOKa38HHbiH Ha p1ICYHK9 IIyHK-

TIIpOM, 

CeqeRne rry'IKa Ha MnweHn-rronHpiisaTope nMeno cjlopMy annnnca, BhiTH

HyToro B BepTHKanbHOM HaiipaBn9HHH 0 C IIOnyOCHMII 1,8 II 0,8 CM, PaCC9HHHbii!: 

rry'loK KonniiMnpoBancg, oTKnOHHnCH Ha 28,2° MarHHTOM M2, npii aToM O'IHillan

cH OT H9i!:TpanbHbiX II HH3K08H9preTII'IHbiX 38pH~9HHblX 'laCTHU H cjloKycnpo

BanCH. 3aTeM rry'loK npoxonnn 'lepes cTanbHOii KonnnMaTop (nnnHa 4 M, o 5 eM) 

B 3alllHTHOi!: CT9H9 1 IIOBOpa'IHBanCH MarHIITOM M3 Ha 1,8° II rranan Ha BTOpOi!: 

paccenaaTenb, 

llnl'l nsMepeHIIH rronHpiiaaunii rry'IKa B Ka'leCTBe BToporo - aRaniisnpy!O

mero pacceHHRH ncrronbsoBanocb pacceHHRe rrpoToHOB rrpoToHaMR, Bbx6op· 

Bonopoaa ( paaHOCTb acjlcjleKTOB oT CH 2 II C ) B Ka'leCTBe aRannaaTopa o6ocRo

BaH T9M, 'ITO B HaCTOHill99 Bp9MH nonHpH3aUHH 1 B03HHKa!Oill8H B pp -pac

C9HHHII rrpii aRepriiHX 800-835 MaB, naMepeHa c BhiCoKoi!: TO'IHOCTbi0/5,8, 13/, 

KpoMe TOrO, IIpii aocTaTO'IHOi!: RHT9HCHBHOCTH IIOnHpR30BaHHOrO IIy'IK8 R3-

M9p9HH9 aCRMM9TpHH B aHanR3Rpy!Oill9M p8CC9l'IHHSI MO~HO IlpOBOaHTb H8 

6onbWHX yrnax, rae IIOnHpiiSaUHSI B p p -paCC9HHIIH JlOCTIIraeT M8KCHMYM8 1 

a npoiiaBeaeHIIe I (O,q,).P(O) cna6o saBnCIIT oT yrna pacceliHIIH. 8To yMeHb

waeT aepOHTHOCTb B03HHKHOB9HHH no~HOH 8CIIMMeTpHH, 

7 
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PHc. 2. CxeMa nonyqeHHR nonRpHaoaaaaoro nyqKa npoTOHOB. 

PHc. 3. CxeMa ycTaHOBKH JlnR naMepeanR nonRpnaaunn. 
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nonSipH38UHSI onpenenSieTCSI IIO H3B9CTUOMy Bblp8:1K9UHJO: 

p 
X 

£ 

( 6) 
p pp 

rne P PP - nomipU3aUUSI B pp-pacceHHUU anH U3MepHeMoro yrna, a f - neBo

npaBaH aCUMM9TpUH: 

L-R 
£ 

L+ R 

L u R - CKopocTu cqeTa pp -co6biTUli BiieBo u BnpaBo oT aanpaBneHUH nyqKa. 

CxeMa uaMepeHUH nonHpu3auuu ny'!Ka rroKa3aaa ua puc. 3. I13MepeHuH 

IlpOBOJlUnUCb OllHOBp9M9HHO llBYMH CHCTeMaMU CUUHTUnnHUHOHHbiX C'IeT'IUKOB1 

Ka*JlaSI U3 KOTOphlX BKniD'Iana TeneCKOII U3 llBYX C'IElT'IUKOB U OllUH C'IElT'IUK 

Ha COIIpH~9HHOM yrne 1 pa6oTaiDWUli Ha COBIIall9HUU C TeneCKOIIOMo 3TH CUC

T9Mbl (Ha puc. 3 C'JeT'JUKU 1 + 2 + 3 U 4 + 5 + 6) 6binU paCIIOno~eHbl CUM

MeTpU'IHO OTHOCUTenbHO OCU IIY'IKa H BbiJlenHnH yrrpyrne p p -co6biTHSI. nnSI 

U3M9p9HHSI aCUMMeTpHH CHCT9Mbl C'IElT'IHKOB M9HSinHCb M9CT8MH. 0T6op 

p p - C06biTHli IlpOU3 BOJlHnU 6biCTpb19 CX9Mbl COBIIaJl9HUli C pa3perne.IIH9M 110 

BpeMeHU "" 4 HC9Ko 

Yron BToporo paceeSIHUH cocTaBnHn 45,2° B c.u.u. unu 20° B na6opa

Topuoli CUCTeMe (n.c.) YrnoBoe pa3pemeaue CUHHTHnnHUUO.IIHbiX C'JeT'JHKOB 

:!:.,1° B c.u.u. 

Bo BpeMH rrpoBeneauH 9KcnepuMeHTa B aaqane ceaaca c noMOllibiD ~oTo

rrnacTHHOK npoBepSinacb rrpaBunbHOCTb ycTaHOBKH yrna rrepBoro pacceSIUHSI 

H orrpenenHnOCb H8IIp8Bn9HU9 OCU IIOnSipU30B8HHOro IIy'IK8 0 nnSI STOre IIpH

M9HSinCH CURUTUnnHUHOHHbiH C'I~'IHK C TOHKUM ( 0, 2 CM) CUHHTHnnHTOpOMo . 

CqeT'IUK nepenBurancH B ropu3oHTanbHoli nnocKocTu c rnaroM 0,5 eM rrepneu

nuKynHpHo OCU IIY'IKa. flpO~Unb lly'IKa BOCCTaHaBnUBancH B llBYX TO'IKaX1 yna

neHHhlX npyr oT npyra ua 150 eM. 3a och rry'!Ka rrpuHnManocb uarrpaBneuue, 

IlpOXOllHlli99 qepe3 U9HTphl TH~eCTU llOCTpoeHHbiX npo~uneli. ~UKCaUUH U9HTpa 

Murneuu Ha 9TOM uarrpaBneauu KOHTponnpoBanocb B Te'Jeaue Bcero aKcrrepn-

M9HTao 
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Pnc. 4, CxeMa ycTaHoBKII JJ.mi naMepeansr JJ.erronsrpnaaunn, 

Cxe1'1a 
co6naae

Hut1-
aHmu- fY 

co&nade
HUR 

meJTtJ 

Pnc. 5, EnoK-cxeMa aneKTpOHHOI1 '-!BCTn ycTaHOBKII, 

10 

.. 

i' 

I; 

I 

2 11aMepeanH npoaonnnncb c MHmeaHMH na CH
2 

(Tomunaa 1,22r/cM) 

n yrnepona ( Tonumaa 1, 79 r/ cM2). 0Taomeane cKopocTelt C'I~Ta oT yrnepo

na n CH 2 cocTaBnHno a cpenaeM 0,025, ¢oH cny'-!aHHbiX coananeHnfi u cKopocTb 

C'-!~Ta 6e3 MHWeHH 6binll MeHbWe lQ-2%, 

MoliHTOpllpOB8HHe TIY'IK8 ocymecTBnHnOCb TeneCKOTIOM H3 Tpex CUHHTHn

nHUHOlilibiX C'-leT'IHKOB Ml , M2 , M3 , BKmo'IelilibiX aa coananeanH, KOTOpbifi 

"CMOTpen" a a Tone Tyro Mnmeab na CH 2 • CTa6nnbliOCTb pa6oTbi MoanTopa 

KOliTponnpoaanacb noanaaunoaHofi KaMepolt, ¢oa cnyqaitHbiX coananeHnfi Tene

cKona "' 0,1%, CKOpOCTb C'IeTa 6ea MHWeHH He npeBb!Wana 2%, 

CucTeMaTH'IecKue norpemaocTn a aKcnepnMeliTe HMeiOT cnenyiOmHe aenn'IHlibi: 

1, Omn6Ka a naMepeann acnMMeTpnn, caHaaaHaH c HeTo'Iaofi ycTaaoaKofi 

yrna nepaoro pacceHans:~, He npeBbiWaeT 0,005 nnH onaoro ceaHca. 

2, no)KlJ8H 8CHMMeTpHH 0 B031IHK810lll8H H3-38 liepaBHOMepliOI'O pacnpenene

liHH npoToaoa a ny'IKe anonb Mnmean a ropnaoaTanbHOM HanpaaneHnn, He 

6onee 0,004, 

3, no)KlJ8SI 8CHMMeTpHH, Bbi3B8Hli8H lieCHMMeTpH'IHOit yCT8HOBKOH C'IeT

'-!HKOB OTHOCHTenbHO OCH TIY'IK8 H HeTO'-!HOH yCT8HOBKOH yrna BTOpOI'O pacce

HHHH, He 6onee 0,00 1, 

4, Omn6Ka a onpeneneHHH nonHpnaaunn nyqKa, CBH38HHaSI c 9HepreTn

qecKHM paa6pocoM npoToHoa a nyqKe, He 6onee 0,004, 

BenH'IHli8 8CHMMeTpHH BO BTOpOM pacceHHHH C y'IeTOM CT8THCTH'-!eCKHX 

n cncTeMaTH'-!ecKnx ornn6oK nnH ny'IKa c nonHpnaaunefi, HanpaaneHHofi 6 BBepx", 

HafineHa paBHOH 

( t = 0,168 :!:.. 0,004, 

a nnH nyqKa c nonHpnaauuett, HanpaaneaHolt "aHna", 

( + "' 0,174 :!:.. 0,007. 

nnH onpeneneans:~ nons:~pnaaunn ny'IKa na (6) aeo6xonnMo aHaTb aenu-
o 

'IHHY P PP nnH yrna 45,2 a c.u.n. 3Ta aenn'InHa 6bma nony'IeHa cnenyro-

mnM o6paaoM: aKcnepnMeHTanbHbie naHHbie no nonHpnaaunn a HHTepaane 

aHeprnn 596 - 635 Maa n yrnoa 0-90° a c~u.u. /5,6,13/ 6binH o6pa6oTaHbi 

MeTonoM a:anMeHbWHX KBanpaToa. B KaqecTae annpoKCHMnpyromefi ¢yHKUHH 

6panocb Bbipa)KeHne: 
7 

~ 
n=l 

an Cos n (} • p 
pp 

Sin (} 
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B HCIIOllb3yeMOM HHTepBane SHeprHH B 9KCIIepnMeHT8llbHbiX ,ll8HHbiX 

sHepreTn~ecKaH 3aBncnMoCTb B rrpe.nenax omn6oK He rrpocnemnBanacb,n Kpn

BaH 6blll8 OTHeceHa K cpe.nHeH SHeprHH 611 M SB. nng yrna 45,2° B c.u.n. 

ycpe.llH9HHOe TaKHM o6pa30M 3Ha~eHHe IIOliHpH38UHH OK838ll0Cb paBHbiM 

p pp 

0 
(45,2 ) = 0,511 ±, 0,006 • 

oTO .naeT B9liH~HHbl HCKOMOfi IIOliHpH38UHH: 

p: = 0,329 ± 0,012 
H 

t 
p = 0,341 ± 0,020 • 

X 

TaK K8K 9TH B9liH~HHbl CT8THCTH~9CKH COBMeCTHbi1 HX ycpe.llH9HHOe 

3H8~9HHe 6b!liO IIpHHHTO 38 IIOliHpH38UHIO IIy'IKa p 
'1 

p J = P X = 0,332 ± 0,011. 

2. OH9pl"HH H HHT9HCHBHOCTb IIy'IK8 

J13MepeHHOe 3Ha~eHne IIOliSipH38UHH 6b!ll0 OTHeCeHO K SHeprHH 612.:!:.9MsB1 

cornacHo/71. Henocpe.ncTBeHHoe H3MepeHHe cpe.nHeif sneprHH npoBo.nHnocb 

C IIOMOIUbiO T9XHHKH "HHTH C TOKOM" 1 IIpOTSIHYTOH ~epe3 OTKliOHHIOIUHii Mar

HilT M2 • 8HeprnH oKa3anacb paBHOH 614,3.:!:.5 MsB, ~To xopomo cornacyeT

CH C ,ll8HHbiMH pa60Tbl/7 / • oTa B91IH~HH8 IIO.llTBepm.naeTCSI TaKme OU9HKOfi 

rrornomeHHH sHeprHH B Tonme rrepBoro pacceHBaTenH. 

J1HT9HCHBHOCTb rryqKa IIpOTOHOB H3M9pSill8Cb IIO CKOpOCTH C~~Ta He

CKOllbKHMH H938BHCHMbiMH CHCT9M8MH CUHHTHllliSIUHOHHbiX C~eT~HKOB1 KOTOpb19 

Bb!LlenHnH p p -co6biTHH Ha MnmeHn 113 CH2 • S<jlljleKTHBHOCTb perHcTpaunH 

IIpOTOHOB rrpe,lliiOll8I"8ll8Cb 6nH3KOH K 100%. 3Ha~eHHH HHT9HCHBHOCTH1 IIOlly

qeHHbie ,llliSI pa3HbiX CHCT9M1 OK838liHCb 6nH3KHMH .npyr K ,llpyry. Cpe.llHSISI 

HHT9HCHBHOCTb rry~Ka 

- 5 -2 -1 
J ,::; 2,4.10 IIpOTOHOB • CM • CeK 
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113MepeHne nerronHpH3aUHH 

1. YcTaHoBKa 

CxeMa ycTaHoBKH .llliH H3MepeHHH .nerronHpH38UHH rroKa3aHa Ha pHc. 4. 

YcTaHOBKa II03BonHeT npoBO.llHTb H3MepeHnH Ha .llByx yrnax HnH Ha O.llHOM 

yrne C .llBOilHbiM H860pOM CT8THCTHKH ( paCC9SIHHe H8 YI"llbl 8 ( cp = 0 ) 

H 8 ( cp e: 1T ) B n.c.) • 

llonHpH30B8HHbifi IIy~OK IIpOTOHOB1 CIIOC06 IIOlly~eHHH KOTOpOI"O OIIHC8H 

Bbime, rrpoxo.nnn ~epe3 KonnnMaTop n rranan Ha "HeiiTpOHHyro" MnmeHb. B Ka

~ecTBe "'HeifTpOHHOfi" MHIU9HH HCIIOllb30B8Hbl Heil:TpOHbl ,ll9HTOH8 - H3MepSiliCSI 

pa3HOCTHbifi s¢q>eKT OT MHllleaeif CD 2 H C. ToniUHHa MHllleHH Ha CD 2 

COCT8BliSill8 4,65 r/cM2, yrnepo,lla - 9 r/cM2. Cpe,llHHe IIOTepH SHeprHH 

B CD 2 11 C rrpH yrne 125° - 22 11 36 MsB, rrpn yrne 94° - 15 n 25 MsB, 

rrpn yrne 52° - 12 n 20 MsB coo'TBeTcTBeHHo. Bo BpeMH HananKH sneKTpoa

Hofi arrrrapaTyphl H .llliSI H3MepeHHSI COOTHOIU9HHSI S~~eKTa K ~OHy B 9KCIIepH

M9HTe npHMeHHnacb TaKme MnmeHb H3 CH 2 TonmnHoll: 4,65 r/cM2. 

CHcTeMa, .neTeKTHpyromaH KBaaHynpyrHe p n -co6biTHH .llliH Ka:lK.noro 

yrna1 COCTOSill8 113 'I9Tbipex CUHHTHllliSIUHOHHbiX C'IeT~HKOBo TeneCKOII 

C 1 + C 2 Bbi.ll9liSill IIpOTOHbi1 HefiTpOHHbiH ,lleTeKTOp C 3 Ha COIIpSimeHHOM yrne 

6blll BKliiO~eH C HHM Ha COBII8.ll9HHH, a C~eT~HK 8HTHCOBII8.ll9HHH A C C 60nb

IUOit IlliOIU8.llbiO CUHHTHllliSITOpa, paCIIOIIOmeHHbifi IIepe.ll H9HTpOHHbiM ,ll9T9KTO

poM1 HCKIIIO~an p p -co6biTHSio YrliDBOe pa3pemeHHe CHCT9Mbl C~~T~HKOB IIO 

IIpOTOH8M .:!:.5° .llliSI yrnoB 52 H 125° H :t_4° .llliSI yrna 94° B c.u.n. 

J13M9H9HHe H8'I8llbHOfi IIOliSipH38UHH IIpOTOHOB BO BTOpOM pacceSIHHH 

8H8liH3HpOB8liOCb B OIITH~eCKOil TOHKOCT9HHOil HCKpOBOfi KaMepe J1.K.1 (pa3-

3 . 
M9pbl 'IyBCTBHT9llbHOI"O 06'beMa 25 X 25 X 60 CM 1 TOIIIUHH8 9ll9KTPO.llOB 

7 MK). KaMepa COCTOSill8 113 Tpex C9KUHil IIO 10 IIpOMemyTKOB1 Mem,lly KOTO

pb!MH 6bmH pacrronomeHbi .llBe yrnepo.llHbie MnmeHH - aHanH3aTopbi. AHanH3a

Top p83.ll911SiliCSI Ha .llBe ~aCTH .lliiSI YM9Hblli9HHSI s<jlljleKT8 MHOI"OKpaTHOI"O pac

C9SIHHSio ToniUHHa yrnepo.na MeHSinacb B aaBncnMOCTH oT SHeprHH aHanH3H-
o 

pyeMbiX IIpOTOHOBo nnSI YI"liOB 52 H 94 TOliiUHHa MHllleHeif 8H8liH38TOpOB -

9 r/cM2 (cpe,llHSISI IIOTepSI 9H9pl"HH B HHX 21 H 33 /V\sa, COOT-

B9TCTB9HHO) H .lliiSI yrna 125° - 4,5 H 2,7 r/cM2 (cpe.llHHSI IIOTepg SHeprHH 

34 MsB B Kam.noil). 
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Ha conpg*eHHOM ('aeATpoHHOM') yrne ycTaHOBKH nepe~ cq~TqHKOM 

aaTncoena~eana pacnonaranacb ncKpoeag KaMepa H.K. 2 ( qyBCTBnTenbHhiA 

o6~eM 10 x 10 x 15 cM3). KaMepa ncnonbaoeanacb ~ng KOHTponR ~$eK

THBHOCTH KaHana aHTHCOBfla~eHHA 1 H OTCyTCTBH9 cne~OB B HeA cny*HnO 

KpnTepneM oToopa pn - coobiTHA eo apeMR npocMoTpa. 

IOCTHpOBKa OflTHqecKOA CHCT9Mbl HCKpOBbiX KaMep npOBO~H.JJ8Cb npH no

MOIIlH Toqeqaoro HCToqHnKa CBeTa. Cne~bl B OO.JJbWOA H ManoA HCKpOBbiX Ka

Mepax $oTorpa$HpOBanHCb Ha O~HH Ka~p Ha BbiCOKOqyeCTBHTenbHYIO 35 MM 

nneaKy. 

BnoK-cxeMa sneKTpoaaoro ynpaeneang ycTaHOBKH noKaaaaa Ha pnc. 5. 

0r6op n p -COObiTHA npOH3BO~HnCR npn COBfla~eHHH HMnynbCOB B cq~TqnKaX 

C I , C2 , C3 n oTcyTcTenn aanpem81omero nMnynbca B cq~TqnKe aHTncoe

na~eanA A C. B sKcnepnMeHTe ncnonbaoaanncb ObiCTpbxe cxeMbi TpoAHbiX 

coerratteanit c KaHanoM aHTncoena~eHnii. BpeMeaaoe paapeweane cxeM == 4 aceKo 

11Mnynbc c BbiXo~a cxeMbi coena~eana nocne ycnneHnR n naMeHeHHR 

nonRpHOCTH aanycKan reaepaTOp BbiCOKOBOnbTHbiX HMnynbCOB1 KOTOpbiii no

~aBa.JJ Ha S.JJ9KTpO~bl HCKpOBbiX KaMep HMIIy.JJbCbl aMII.JJHTy~oit 8 KB. HMIIy.JJbCOM 

ToKa oT "cpaooTaeweii' KaMepbi aarrycKanacb cxeMa yrrpaaneHHR Knaoanrra

paToM H cq~TqHK COObiTHil: H8 UH$pOBbiX naMnax ~ng HyMepaUHH OTCHHTbiX 

Ka~poB. 

Mbi rrpneo~HM onncaane qacTn ycTaHoBKH no naMepeHnro ~enongpnaa

unn aa o~HoM yrne. BTopag nonoenaa ycTaHOBKH nonaocTbiO n~eHTHqHa rrep

eoil:. Ha pnc. 4 ee sneMeHThi oooaaaqeabi oyKeaMn co wTpnxaMn. 

BoaMO*HOCTb MeHRTb aanpaeneane nonRpnaaunn nepanqaoro nyqKa 

n npoeo~HTb naMepeHHR aa yrne 9 eneao n anpaao oT nyqKa noaeonnna 

naMepRTb napaMeTp D pn ~.JJH ecex qeTbipex KoMonaaunil: nepeoro n BToporo 

pacceRHHR nnn a o6oaaaqeanHX paooTh/31 ~ng neao-neeoro (nn), neeo

npaeoro ( flll) 1 npaBo-neBoro (llfl) H npaBo-npaBoro (llll) paCC9RHHH 

(eM. pnc. 6). 

2. HaMepeHHR 

Ycnoeng npoBe~eanR sKcnepnMeHTa ohmn cne~yromnMn: pacceRHHbie 

npOTOHbl perHCTpnpoBanHCb C s$$eKTHBHOCTbl01 onH3KOA K 100%. :3~eKTHB

HOCTb perncTpaunn aeATpoHoB ~10%. KaHan aaTncoana~eana no~aBnHn 
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PH Co 7 o !l>oTorpacfJHH pn -C06b!THH ( 8) II p p - C06b!TIIH ( 6) B HCKpOBOlt 
KaMepe. (Ha CHHMKax aa sepxaelt npoeKUHH sxoa B KaMepy cnesa, aa 
HH)!{Helt - cnpasa). 

16 

.. 

) 

3 
pp- co6biTlHI "' 10 pas. <Poa cnanayTbiX coarraneanit ae rrpeBbiiiian 0,5%, 

¢oa 6e3 MHUI9lill COCTaBmm to-2%. 

ITocne rrpoaepKn ycnoanit aKcrrepnMeaTa n orrpo6oaaang acex yanoB 

arrrrapaTypbr aa"'Imanocb ¢oTorpaqmpoaaane co6brTnit B HCKpOBbiX KaMepax. 

0Kono 25% rroneaaoro apeMean pa60Tbi ycKopnTenH oTBonnnocb aa ¢oTo

rpa¢npoaaane ¢oaoBbiX co6brTnit oT yrnepona. 

Becb cTaTHCTH"'eCKHit MaTepnan nng yrna 52° 6bm rrony"'ea aa o6eHx 

"'aCTHX ycTaliOBKH B paBHOM KOnH"'9CTB9 0 6onbliiaH "'aCTb ( "' 80%) nalilibiX 

rrpn, 125° aaKorrneaa aa onaoit CTOpoae ycTaHOBKH ( nn- H ITIT-pacceHHHe). 
0 

a MaTepHan rrpn 94 OTHOCHTCSI TOnbKO K nn-H ITn-pacceSIHH!Oo Bcero 6binO 

OTCliHTO 45000 M KHHOIIneHKH (OKOnO 2250000 KanpoB). 

3. 06pa6oTKa 

KaK OTMeqanocb Bbiiiie, Ha Ka)KnOM Kanpe ¢oTorpa¢npoBanHCb Hao6pa

)K9JiHSI CnenoB "18CTHU B 60nbliiOH H Manoit HCKpOBbiX KaMepaX B ABYX IlpOeK

UHHX aa B3aHMHO rreprreHnHKynHpHbl9 IInOCKOCTH1 a TaK)K9 IIOpHnKOBblll HOMep 

Kanpa. flpn 8TOM B 6onbUIOit KaMepe Ka)Knag Ilp09KUHH COCTOHna H3 Tpex 

qacTefi, COOTBeTCTByiOIUHX TpeM C9KUHHMo TniiH"'Hbl9 ¢oTorpa¢Hn TpeKOB 

noKaaaHbi Ha puc. 7 a H 6. Ha pHc. 7a npnBeneaa ¢oTorpa¢HSI cnenoB nones

aero co6brTnfi - B Manoit KaMepe aeT TpeKa ( ee MecTonono)KeaHe oqepqeao 

cBeTgJUeitcSI paMKoit), a pacceSIHHe rrpoH3DIIInO aa nepBoit MHIIIeHH. Ha pHc. 76-

pp -C06biTH9 1 KOTOpoe OT6p8CbiB89TCSI BO Bp9MSI f\POCMOTpa. 

0T6op rrone3HbiX co6brTntl npH rrpocMoTpe rrneHOK BencSI rro cnenyiOIUHM 

KpHTepHHM! 

1. I1aMepSinncb TonbKO Te Kanpbr, rne B 6onhiiiotl KaMepe aaxonnTCH 

TpeK rrpoToaa, paccegaaoro aa onaoit H3 MHIIIeaeit, a B Manoit KaMepe TpeKa 

HeT HnH aaKnoa TpeKa K ocH Manoit KaMepbi 6onb1IIe, qeM norrycKaeTcSI reo
o 

MeTpnetl onbrTa ( :!:.8 ) • 
2. 0T6pacb!BanHCb Kanpbr co cny"'aSIMH HBHo aeyrrpyroro pacceSIHHH ( aa-

nHqne "BHnoK" B 6onb1IIotl KaMepe). 

3. 0T6pacbrBanHCb TaK)Ke cnyqan co cnenaMn pacceHHHH nByx nnn 

6onee IIpOTOHOB Hnll cny"'all pacceSIHHH Ha rrnaCTHHaX HCKpOBbiX KaMep. 
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Pnc. 8. PeaynbTBThi 8KcrrepnMeHTa. KpnaaH pacc'!nTaHa no 
113 pa6oTbi/2/, 

18 

"' 

cjJa30BbiM CllBI!raM 

Bo BpeMSI npOCMOTpa OUeHimanacb JlOnSI pp -COOb!TIIil:, nonaBIIIIIX B 'IIICno 

none3HhiX no HeJloCMoTpy onepaTopoB. nnSI aToro qacTb nneHoK ohina npo

cMoTpeHa BTOpii'IHO no HOMepaM y:1Ke npOCMOTpeHHhiX COOb!TIIil:. 0Ka3anOCb1 

'ITO npiiMeCb pp -COOb!TIIil: He npeBbiiiiaeT 2,5%, 

f1pOCMOTp II 113MepeHIIe CHIIMKOB C IICKpOBbiX KaMep npOBOJlllniiCb Ha 

nonyaBToMaTII'IeCKIIX npocMoTpOBbiX np116opax TIHTI-35 I 8! 11 TIH <1>-1 /9/ c Bhi

BOJlOM IIH~opMaUIIII Ha 6yMa:1KHYID nep~oneHTy, BoccTaHoBneHIIe npocTpaHCTBeH

Horo yrnoBoro pacnpeJleneHIISI npoToHoB, pacceSIHHhiX Ha yrnepoJle, noJlp06Ho 

on11caHo B/ 10/. 0Ho npoBDJlllnocb Ha 3BM MIIHCK-22 11 E3CM-4. B aToti 

:1Ke pa6oTe npiiBOJlSITCSI Jl8HHbie no TO'IHOCTII 113MepeHHSI {} II cp 
3~~eKTIIBHOCTb npOCMOTpa OUeHIIBanaCb no ~OpMyne, peKoMeH)lyeMoti 

B pa6oTe/ 11/ , 11 B cpeJlHeM .JlnSI pa3HhiX onepaTopoB Obina paBHa 80%. Bcero 
0 

OT06paHO II npoCMOTpeHO 90000 K8JlpOB1 113 HIIX - 51000 - Ha yrne 52 1 

0 0 
21000 - Ha yrne 94 n 18000 - Ha yrne 125 • B nocneJlyJOIUeM BO BpeMSI 

o6pa6oTKII npOIICXOJllln OT6op COObiTIIil: no yrnaM BX0Jl8 B IICKpOBYID KaMepy 1 

He YJlOBneTBOpHIDIIIHM yrnoBOMy pa3pe11I9HIIID C'leT'IIIKOB 1 no (}min II (}max. 

0KOH'I8TenhHOe 'IIICnO rrone3Hb1X COObiTHil: - 620001 11;3 HIIX npHMepHO 22% 

~OHOBblX ( OT yrnepOJl8) • 

T.facTb rrneHoK obina npocMoTpeHa BTOpH'IHO, KaK py'IHhiM crroco6oM, 

TaK 11 Ha nonyaBTOMaTax. Me:1KJlY peaynhTaTaMII pa3HhiX npocMoTpoB nony

'leHo xopolliee cornac11e, 

TiapaMeTp D onpeJlenSincSI no yrnoBbiM pacnpeJleneHHSIM I ( (}, cp ) 
pn 

M9TOJlOM M8KCIIM8nbHOro npaB)lOnOJlOOIISI/12/, <l>yHKUIIH npaBJlOnOJlOOHSI IIpll 

9TOM IIMena BIIJl: 
n 

L= ll[l + 
I 

P 3(0)Cos¢(P2±Dpnp 1 ~] +f3Sin ¢. 

1 ± p 1 p2 

r)le P1 - Ha'lanbHaSI nonSipiieauiiH ny'IKa npoToHoB, P
2 

- nonSiplleauiiSI B yn

pyroM pn -pacceSIHIIII JlnSI JlBHHoro yrna ( Benii'IIIHa P 2 6panacb no KpiiBoil:, 

nony'leHHOil: o6pa6oTKoil: JlBHHhiX no nonHp1138UIIH B pn -pacceSIHIIII npii aHep

rHSIX 60 () 11 835 M aB/5, 13/ MeTOJlOM HBIIMeHbiiiiiX KBBJlpaToB), P3 ( (}) - aHa-

nllallpyroiiiaH cnoco6HOCTb yrnepoJla (JlaHHhle paooT/14-171). 

B ~yHKUHIO IIp8BJlOnOJlOOHSI0 B OTnll'llle OT Bblp8:1K9HIISI ( 5) 0 Jl008BneH 

'meH {3 Sin ¢ JlnH BhmBneHI!SI B03M0:1KHoii: no:1KHoil: aci!MMeTpiiH B yrnoBOM 

pacnpeJleneHI!II npoToHoB nocne TpeTbero pacceSIHIISI B HanpaBneHIIII 'BBepx -

"Bana". 
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UporpaMMa o5pa6oTKII 5bma npoBepeaa aa paBHDMepaoM pacnpeaeneHIIII 

no ¢ II )lana Benii'IIIHy D pn, CODTB9TCTByiOIUYIO 9TOMy pacnpeJleneHIIIO 

( D p n = P 2 /P t ). 

<l>oH, BD3HIIKaiOIUIIll OT yrnepoJla, Bbl'IIITancSI cornaCHO Bblp8)!{9HIIIO: 

D = __ 1_ ( D CD - k D ) • 
pn 1- k 2 C 

3aech Den - Benii'IIIHa aenonSipiiaauiiii, IIaMepeaaoii: aa CD 2 , D c - To 
2 • 

)1{9 )lnSI yrnepOJl8 0 a k II (I- k ) - OTHOCIITenbHbl9 B9pOSITHDCTII pn -pacceSI-

HIISI aa aeii:TpoHax aeii:Toaa II yrnepoaa. 

3KcnepiiMeHTanhHbiii: MaTepiian Kaa<:aoro ceaaca o5pa6aTbiBancSI oTaenbHD. 

3To noaBoniino oueHIIBaTb noBTDpSieMoCTb peaynhTaToB, Benii'IIIHy Dpn II ee 

onm5Ky anSI aanbHeii:wero nnaanpoBaHIISI 9KCITepnMeHTa. PeaynhTaTbi paaHbiX 

ceaHCDB B npeaenax oJ.Tru:6oK xopowo cornacyJOTCSI apyr c apyroM. 

4. Aaanna B03MOa<:HhiX cncTeMaTn'!ecKnx own6oK 

CncTeMaTH'IeCKYIO own5Ky npii onpeaeneHHII D pn B ocHDBHOM MoryT 

BHecTn cneayrorune ¢aKTopbr: 

1. Upn o5pa5oTKe yrnoBbiX pacnpeaeneHIIii: MeTOJlOM MaKCIIManhHoro 

npaBilOnOilD5HSI/ 12/ He y'IHTbiBa9TCSI ITOrpelllHDCTb B H3M9p9HHH yrnDBbiX KDOp

lliiH8T () H cp . 009TOMY Baa<:HO npOB9piiTb 0 K8K BnHSIJOT ITpiiB91l9HHbl9 B/ 10/ 

aHa'leHIISI 11 () = ±.1° II 11 ¢ = ±.3° Ha KDH9'1Hbiii: peaynhTaT. To'IHOCTb no (1 

Jl0CT8TO'IHO BbiCOKa II ITO Benii'IIIHe 5nii3K8 K yrnOBDMy paapeiiieHIIIO B T9X 

9KCnepiiM9HT8X ITO p C - pacCeSIHIIIO, Jl8HHbiMII KOTOpbiX Mbl nonh30B8niiCho 

DnSI oueHKH BniiSIHHSI norpeiiiHDCTII B IIaMepeHIIII ¢ yrnDBbre paciTpeaeneHIISI 
0 

ITDBopaqnsaniich ITO ¢ Ha :!:.5 • Dpii aToM senii'IHHa ITapaMeTpa IIaMeHSinacb 

B npeJlenax ±.4%. l1cTHHHoe paanii'IIIe Jl.6. erue MeHbiiie, T.K. norpeiiiHOCTh 

B II3M9p9HIIII rP Bbi3blB89T niiiiih H9KDTOpOe pa3MblTH9 pacrrpeJleneHIISI 0 a He 

llOBOpDT ero. 

2. ITorpeiiiHOCTII aa cqeT MHoroKpaTHoro KynoHDBCKoro pacceSIHIISI 

( HCKniO'I9Hbl Bbi60pOM MIIHIIM8nhHOrO yrna Tp9Tbero p8CC9SIHIISI () mln;::6° ) • 

3. Paanii'IIIe B senii'IIIHax Ha'lanhHDfi nonSipiiaauiiii "ssepxu II 'BHIIa'. 

l1aMepeHIIe ITDnSipiiaauiiii rry'IKa IToKaaano, 'ITO B HaiiieM sKcnepiiMeHTe 9TH 

Benii'IIIHbl B rrpeJlenax OIIIH60K paBHbl Jlpyr Jlpyry ( CMo CTpo 12) II H9 Jl8IOT 

CIICT9M8TH'I9CKOrO BKn8Jl8o 

20 

l 

4. "l1HCTpyMeHTanhHaSI"' aCllMM9TpiiSI B pacnpeneneHIIll npOTDHDB B HCKpO

BDll KaMepe, CBSI3aHHaSI C JOCTllpOBKOH OnTH'I9CKOll CllCT9Mbl !jloTorpaqlHpOBaHHSio 
0 

l1aMepeHIISI 0 rrpOB9Jl9HHbl9 Ha yrne 52 Ha JlBYX pa3HbiX '18CT.IIX ycTaHI)BKII 

rrpii lflii3II'I9CKII HJl9HTII'IHbiX KOM5IIH8UIISIX 0 aanii B rrpeaenax OIIIII50K paBHbl9 

3Ha'I9HIISI D pn ( flfl II 00, a T8Ka<:e flfl II Dfl-paCC9SIHIISI 0 COOTB9TCTB9HH0 0 

CM. piiCo 6 H Ta6nHUY 1) o 3TO yKa3biB89T Ha OTCyTCTBHe CHCT9M8TII'I9CKOH 

rrorpelllHOCTH OT H9TO'IHOll IOCTHpOBKH OllTH'19CKOll CIICT9Mblo 

PacceH ... 
Hlfe 

JIJI 

ill! 

JIII 

rrn 

0 52 Coll;olfo 

o,so.:tP,24 

I,I7,i0,22 

I,25.:1P, 24 

0,50.;t0,24 

Dpn 

0 
94 Coll;olfo 

0' 58.:1P' !6 

o, 74,iO,I5 

.. 

Ta6mu~a I 

0 125 c.~.lf 

- 0,24.:1P ,38 

I, 2.3.:1P, 3I 

5. UorpelllHOCTb B Benii'IHHe Dpn' BHDCHMaSI B03MOa<:HbiMH CHCT9M8TH

'19CKIIMH oiiiii6KaMII aaaniiaiipyroruefi cnoco5aocTII P 
3 

TaK KaK qacTb ncnonhayeMbiX aaMn naHHbiX aaannanpyroruefi cnoco6aocTn 

yrnepoaa OTHOCHTCSI K ynpyroMy pacceSIHHJO, a B HCKpOBOll KaMepe perHCTpll

pyiOTCSI TaKa<:e npoTOHbi, Heynpyro pacceSIHHbie aa SIJlpax yrnepoaa, npoToHbi 

OT KBa3H pp- H pn- CTOnKHOB9HHH H "cnnhHO Heyrrpyrne., C06biTHSI C o5pa-

3DBaHH9M MeaoaoB, TO nponaBelleHHSI I ( (), ¢) • P ((;l )( rne I ((),¢) - pacnpenene-
3 3 3 

HHe llpOTOHOB B HCKpOBOll KaMepe), KOTOp~e orrpeJlenSIJOT Cp9JlH99 3H8'19HH9 

P3 , anSI nepBoro n BToporo cnyqaes MoryT CHnhHO paanH'I8TbCSio 

Oco5eHHO anMeTJio 9TO paannqne anSI npoToHOB c aaeprneii: 460 MaB 

(52°) • UoaTOMY llpH 52° 6bin8 HCllOnh30B8H8 KpHB8SI P
3 

(()), ycpeJlH9HH8SI 

no pa6oTaM/14/ (ynpyroe pacceSIHHe) H/15/ (pacceSIHHe B ncKpoBoii: KaMepe). 
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Tipn aHeprnn npoToHos 266 Mas (94°) paann'Ine He TaK sennKo, T.K. 

cpe}lHee 3Ha'Ieane p8 (0) IIO'ITH s JlSa paaa Sblllie, 'IeM npn 460 Mas. noa

TOMY ncnonh-3osaHIIe JlaHHhiX ynpyroro pacceSIHHSI/ 16/ ue JlOmKHo cymecTseH

Ho snHSITb Ha peaynbTaT, 
0 

nnSI yrna 125 Mbl rronb30sannch P8(0) c Y'I~TOM JlOnH pacceSIHlfSI Ha 

ypOSHSIX yrnepoJla/17/, Ha aTOM yrne CTaHOSHTCSI sa*Hh!M aaepreTH'IeCKaH 

3asncnMoCTh P 8 • BnHHHIIe aTofi 3asncnMocTII Ha senH'IHHy D Pn nposepe;o 

pa3JlenbHOfi o6pa6oTKofi cny'Iaes pacceHHHH ua nepsofi n sTopofi MHllieHHX c 

COOTSeTCTSyiOIUHMH KpHSh!Mlf p 8 (e) npn 95 lf 71 Mas. Pa3nH'IHe s peaynb

TaTaX ue npeSbJmaeT 3%. 

no JlaHHhiM, npnse}leHHh!M s Ta6nnne 1, SHJlHO, 'ITO D pn ' H3MepeHHaH 

0 
Ha 94 npn JlSYX HaiipasneHHHX IIOnHpH3a[(HH1 He SKnroqaeT CHCTeMaTH'IeCKOfi 

0 rrorpemHocTn, a cooTseTcTsyromne senH'Il!Hhi Jlmr yrnos 52 n 125 pa3nH'IaroT-

CH IIpiiMepHO Ha JlSa CTaHJlapTHhiX OTKnOHeHIIH, Bo3MO*H0 1 'ITO 8TO pa3nii'IIIe 

HSnHeTCH pe3ynhTaTOM CllcTeMaTII'IeCKIIX omu6oK B orrpeJleneHIIII P 
3 

nnn P 
2 

, 

llcnonb3yeMhiX B o6pa6oTKe, Mo*HO IIoKa3aTb 1 OJlHaKo, 'ITo rrp11 ycpeJlHeHIIII 

JlaHHhiX1 IIony'IeHHhiX S aKCIIepiiMeHTe, yKa3aHHbie CIICTeMaTH'IeCKHe IIOrpem-

HOCTII B 3Ha'IIITenbHOH CTeiieHH HCKniO'IaiOTCH,· 

5, Pe3ynhTaTbi 

Pe3ynhTaTbi 113MepeHIIH D , ycpeJlHeHHhie JlnH JlBYX HarrpasneHIIfi rronH
Pn 

pn3allllll P 1 ,a JlnH yrnos 52 11 125° 11 no senii'IIIHaM, nony'IeHHhiM ua JlByx 

qacTHX ycTaHoSKII, npiiSeJleHhi s Ta6n11ue 2. TaM *e npiiSeJleHhi 11 senii'IIIHhi 

f3, xapaKTepll3yromlle acnMMeTpllro "ssepx-su11a" s pacnpeJleneHIIII npoTOHOB 

S IICKpOBOH KaMepe, 

TaCSJIH~ 2 
__,.,....,.,_ el) 

Dp,, )3 tlHCJIO 
c.~.u. coCSurSi.tf --
52.±5 0,86.,tO,II o,OOI.t0 1008 33200 

94.;t4 o,67.:tO,II o ,033.:t0 ,on !6000 

I25.:t5. 0 ,49.,t0' 24 O,OII.tO,OD !2600 

22 

KaK Mbl Y*e OTMe'IanH 1 K MOMeHTy OKOH'IaHHH JlaHHOI"O aKCIIepiiMeH1 

S pa6oTe/2/ 6bJnO noKa3aH0 1 'ITO 0/liiH 113 JlBYX Ha6opOS lf>aaOShJX CJlSIII"OI 

cyzneCTSOSBllilfX paaee (Ha6op 2 no o603HB'IeHIIHM/1/), MO*HO OT6pOCHT 

C sepOHTHOCTbiO Olliii6KII rrepSOI"O po}la MeHbiiJe 0,001%, TionyqeHHbie HBM 

senii'IHHhi D pn xopomo nDJlTBeP*IlaiOT aToT peaynhTaT, Ha p11c. 8 np11sene 

Ha KpiiSaH 3aSHCHMOCTII JleiiOnHpH38IlHH OT yrna, paCC'IIITaHHaH no lf>a30Sbll 

CJlSIII"aM/2/, aam11 JlaHHbre, a TaK*e D pn , 113MepeuuaH Ha yrne 112,3
1 

B pa6oTe/5/, KaK SIIJlHO, cornac11e aKcnepiiMeHTanhHhiX TO'IeK c KPIISOJ 

s npeJlenax OIIIII6oK xopomee. 

HaJlO 3aMeTHTb1 onaaKo, 'ITO rronyqeuHaH OJlH03Ha'IHOCTb ~a3osoro aua

nll3a He CS060JlHa OT HeKOTOpbiX IIpeJliiOno*eHIIH OTHOCHTenbHO ponll Me3o

Hoo6pa30BaHHH0H s cnny aToro rrpo6neMy OJlH03Ha'IHoro orrpeJleneHIIH aMrrnii

TYJlhi pacceHHIISI s6nll311 630 Mas aenb3H C'IHTaTb oKOH'IaTenbHO peiiieHHofi. 

B CBH3H c aTHM 6binO 6bi O'IeHb HHTepecHo H3MepnTh D pn B o6nacTn yrnoB 
0 > 140 B c.u.n. l13MepeHIIH s aTofi o6nacTII yrnos noTpe6yroT aKcnepiiMeH-

Ta no JlSOHHOMY paCC9HHIIIO Ha nonHpH30SaHHOfi npOTOHHOH MIIIII9H111 T.K. 

o6hi'IHhiH aKcnepiiMeHT qpe3Bhi'Iall:Ho 3aTpyJlHeH 113-3a Manofi aaepr11n pacce

HHHhlX IIpOTOHOB II HX Manofi nonHp113a[(HII Ha aHanH3aTopax/18/, 

B 3aKnroqeune asTophi 6naro}lapHT A.D. Bopo6besa, BMecTe c KoTophiM 

6binO BbiiiOnHeHo H3MepeHIIe nomrpH3aUHII ny'IKa, B.C. Kncenesa, r.n. CTone

Tosa, IO.A. BaTycosa 3a MHoroqncneHHhie none3Hhie JlHCKycc1111, <P. nerapa 

3a npeJlOCTasneHIIe nporpaMMhl o6pa60TKH MeTOJlOM MaKCHManbHOI"O npaBJlO

nOJl0611Ho c.<P. TiymKHHa II B.M. CaKOSCKOI"O aa noMOIUb s pa6oTe, B o6pa-

6oTKy nneuoK c ncKpOShiX KaMep sno*eH 6onhmoll: Tpyll onepaTopoB B.A. MaK

CIIMosoll:, U. MapKosoll:, T.H. CMIIpuosofi, B.P. A6a3osoll: n M.H. lllenaesoii:. 
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