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Ka38pHHOS IO.M., nerap ct>., neTep r., 
nucapes A.ct>., ct>anb6pyx K.M. 

YI3MepeHBe KoacpqJHuHeHTos cnHHosoA KoppenHUHH 
Cnn H ckp s ynpyroM PP -pacceSIHHH npH aHeprHH 

315 Mas noLl yrnoM 45° s c.u.M, 

P-1617 

MeTOLlOM HCKpOSblX K8Mep H3MepeHbl KOacpcpHUHeHTbl CllHHOSOA 
KOppenHUHHCnn H Ck S ynpyrOM pp -pacceSIHHH npH SHeprHH 
315 Mss noLl yrnoM ~5° s c.u.M. KoscpcpuuueHThi pasHbi; C 

nn 
•+0,90 !_0,51 H Ckp =-+0,74 !_0,51, C y'leTOM STHX Ll8HHbiX SbinOnHeH 
cp830ShiA aHanH3 PP -pacceSIHHSI npu SHeprHH 310 Mas. noK838HO, 

I 'ITO cywecTsosaHHe nepsoro Ha6opa cpa30ShiX CLlSHros, paHee HaALleH- · 
HhiX s pa6oTax1 1-3/, 6onee sepoHTHO, qeM sToporo Ha6opa, 

npenpHHT 06'be.llHHeHHOro HHCTHTyTa Sl.llepHblX HCCne.llOB8HHA, 

lly6Ha. 1964. 

P-1617 
Kazarinov Yu.M., Lehar F. Peter G. Pisarev A. F., Vahlbruch K.M. 

Measurement of the Spin Correlation Coefficients Cnn and C kp 
in Elastic 315 MeV Scattering at 45" ( c.m. s. ) 

The spin correlation coefficients C and ('_ in elastiC' 315 MeV pp-scattering nn -kp 

at 45° ( c,m.s.) have been meadured by the spark chamber technique. The coefficients 

have been found to be as follows : r = + 0.90 + 0. 51 and C k = + 0. 7 4 + 0.51 • 
'"'on ~ p -

The phase shih analysis has been carried out with the account of the above data. ·The 
/ l-3/. 

existence of the first phase shift set obtained earlier Is shown to be more probable 

than that of the second set. 

Preprint. Joint Institute for N.tclear Research. 
Dubna. 1964. 

Ill 
B 1957 roa.y CTarrrr H a.p. Sbii!OnHHIIH cj:laaosbill aHanHa JJ.IISI pp• pacceSIHHSI rrpH 

aHeprHH 315 Mas H HawnH IIS!Tb paanH'<HblX peweHHll . n oa>Ke YHcj:lcj:lpa H a.p/
21

, rrpHMe

HSISI MOJJ.Hcj:lHUHposaHHblll cj:la30Sblll aHal!H3, yMeHbWHIIH '<HCIIO peweHHll JJ.O JJ.Syx . 3 TH JJ.Sa 

Ha6opa cj:laaosbiX ca.sHros aaTeM rroa.TsepJJ.HIIHCb s pa6oTe K aaapHHosa H C HnHHa
1 31

, Ko-

TOpbie npoaenH COBM eCTH biA 8H8nH3 np H pp -naHHbiX H yqnH 3KCll€pHMeHT8nbHOe 3H8qe-

O /4/ 
HHe KOacPcPHUHeHTa CIIHHOSOA KOppel!SIUHH cnn (315 Mas, 90 ), H3MepeHH or o s JlHseprryne 

H .!ly6H/
5 1

• 

CTano oqesHJJ.HO, '<TO JJ.IISI OJJ.H03HB'<HOro orrpea.eneHHSI cj:laaosbiX ca.sHros Heo6xoJJ.HMO 

I!pOJJ.OI!>KHTb aKCI!epHMeHT8IIbHbie H3MepeHHSI HOSbiX napaMeTpOS pacceSIHHSI H rrposeCTH 3Ha

'<HTel!bHOe yTO'<HeHHe aKcrreP.HMeHTBI!bHbiX a.aHHbiX, sowea.wHx s cj:laaosbie BHBI!H3b/ l-3
/ 

VIa paccMoTpeHHSI KpHSbiX aasHCHMOCTH rrapaMeTpos PP -pacceSIHHSI OT yrna pacceSIHHSI 
/6/ 

JJ.IISI nepsoro H STOp OrO H860pOS cj:l830SbiX CJJ.SHrOS, Sbl'iHCI!eHHbJX S pa6oTe , cnea.yeT, 

'iTO HBH6onee '<YSCTSHTel!bHbiMH !18p8MeTpaMH pacceSIHHSI K COOTSeTC I'SyiOWeMy Ha6opy 

cj:la30SbiX CJJ.SHrOS SISIISIJOTCSI KO acj:lcj:lHUHeHTbl CIIHHOSOJI KOppel!SIUHH Cnn H Ckp IIOJJ. yrl!OM 

45° s c . u . M. TaK,JJ.IISI rrepsoro Ha6opa cj:laaOSbiX CJJ.SHros cnn (45°) ~0,81 :!:_0,01 H 

Ckp (45°) = +0, 75 :!:_0,01, a JJ.IISI STOporo Ha6opa • Cnn~+0,3J:t_0,03 H Ckp •+0,05 :!:_0,04. 3TO 

06CTOSITel!bCTSO II06yJJ.HIIO 8STOpOS H8CTOS!Jllell pa60Tbl SbinOIIHHTb H3MepeHHSI KOacj:lcj:lHUHeH-

TOS cnn H ckp H8 IIY'<Ke I!pOTOHOS c aHeprHell 315 Mas IIOJJ. yrnoM 45°. 

n ocT8H OSK8 aKCI!epHMeHT8 

YfaM epeHHe KOacj:lcj:lHUHeHTOS Cnn H Ckp SbiiiOIIHSIIIOCb Ha IIY'<Ke I!pOTOHOS OT 

CHHXpOUHKIIOTpOH8 OYI.HYI !10 cxeMe , H306pa >KeHHOll Ha pHC. I. npoTOHbl c aHeprHell 

660 Mas TOpM03HIIHCb s rronHaTHneHosoM 6noKe a.o aHeprHH 315 Mas H pacceHsanHCb Ha 

s:oa.opoa.ocoa.ep>KBillell MHWeHH ( CH 
2 

-140 KriM
2

). BTopoe pacceSJHHe rrp oTOHOS rrpoHcxoa.H

no H8 8Hal!H3HpyiOillHX MHWeHSIX, IIOMeJlleHHb!X BHyTpH HCKpOSbJX KaMep. npoTOHbl, nepBH'<

HO p acceSJHHbJe rroa. yrnoM 21° .n.c., HMenH aHeprHJO 269 Mas H aHanH3HposanHCb Ha anJO

MHHHesoA MHWeHH TOI!IllHHOl! 270 KrfM
2

• npoTOHbl OTJJ.a'<H HMenH aHeprHJO OK OliO 29 Mas 

H sTOpH'<HO pac ceHsanHCb Ha MHweHH H3 cuHHTHnnHpyiOmell rrnacTMaccbi ( CH ) TO!IIllHHoll 

5,5 Kr1M
2

• 3Ta MHWeHb oa.HospeMeHHO SISIISII!acb H aneMeHTOM cqeT'<HKB 3 (eM. pHc. I). 

K oHCTPYKUHSI H xapaKTepHCTHKH HCKpOsbiX KBMep, Hcrronb3osaHHbiX s aKcrrepHMeHTe, orry6nH

KosaHbi s pa6o Te
1 7 1

• A KTbi yrrpyroro pp -pacceSI HHSI SbiJJ.enSII!HCb cqeT'<HKaMH I, 2 H 3, 

-8 
SKIIJO'ieHHbiMH S CXeMy COSIIBJJ.eHHll C speMeHeM paapeweHHSI 2•!0 CeK, 8 pacceSIHHe Ha 

3 



8 H 8nM3 HpyiOUJJiX MHW9HSIX - C "'. e Tt.tH:K8M H 4, 5 H 6 , BKfll01.!9HHbiM H B CXeMy 8HT HCOBfi8Jl9HHA 

- 8 
c p aapeweH HeM 4 · 10 ceK. 3THM H cxeM aMH BbiLl e nSinHCb c nyqa" TpoAHoro pacceSIHRSI npo-

T OH OB H ocywecTenSincSI 3anycK B biCOKoe o nbTHoro HMnynbCHoro reHepaTopa, nHTaewero 

HCKpOB ble KaMepbl. P erHcT p BUHSI npoTOHOB B KaMepe nocne pacceSIHHSI Ha amoMRHReao A 

MHW€HH H MIIW€HH 113 CUHHTRnnRpyiOWe A nnBCTM8CC bl np0113BOLlllnBCb B IIHTepaane yrnoa 

OT 5° LlO 40° H OT 23° LlO 70° , COOTBeTCTB€HHO, 0LlHBKO B UOCneay JOweM 8H8nR3e TpeK08 

UpiiHIIMBnRCb BO 8HIIM8HIIe T OnbKO Tpe KR TeX 'IBCTIIU, KOTOpb!e B p eaynbTBTe 8 T Op Or O p ace 

c e SIHRSI nonaaanH 8 RHTepaanbi yrnoa 8°- 29° 11 30°- 60 ° , cooTa e T CTBeHHO. 3Ta M e pa noa 8 o -

nHnB H36e.>K8Tb 8CHMMeTpHIO, CBH38HHYJO C 803MO>KHO A H e:rO lfH OC TbiO IOCTHpOBKH C lfe TlJHKOB 

4 , 5 H 6. B yKaaaHHbiX npeaenax yrno 8 6binO aaperRCTpRpoaaHo 1663 c ny'!a !l K o ppenHposap-

HOr O p8CC€SIHHSI npOTOH08 . 

OnpeneneHRe yrno aol! aaaRCHM OC TH nonSi pH3BURH npoTOH08, 

p acceHHH biX H8 8H8nH3HQYIOlllHX MHW9H51X 

.[lnSI onpeaeneHH SI 8 H8UII311py!OweA CUOC06HOCTII 8 T Op11'1H blX MRWeHeA HB 3 U e KTpOHHO

C 'IeTHOA MBWIIH€ U OLl8epra nR Cb OTLlenbHOM)' 8H8UH3)' TpeKH npOTOHOB , 38perHCTp11p088HH blX 

n116 o TOUbKO 8 neao A, nH6o T OnbKO B npaaoA KBMepax. Yrno8a SI 3BBRCRMOCTb nonSipR3BUHR 

n pOTOHOB on peaen!IUBCb 113 CTBTIIC TR'!eC K OHO MBTepRBUB, U OUy'leHHOrO B 3 KCn e pHMeHTe , UO 

MeTOLl)' MBKCIIM)'MB np88LlOUOLl06RSI , .[ln!l 3TOrO B eCb Llii8U830H BTOpH'IHOrO pacce SIHIISI npo 

TOHOB B KB>KLlOJ! KBMepe p a36HB8nCSI HB H €CKOn bKO HHTe p8 8 n08 II LlUSI K B>KLlOrO 113 HIIX 

cPY.HKU RSI n p a8nonoao6HSI 3BURCbiaanacb a c n eny10weM BRae: 

N 

L(a) • ll ( 1+a
1 

Cosc/>1) , 
1•1 

( ! ) 

rae 

a
1

• P0 P1 (2) 

p •- nonHpR3BUHH npoTOHOB nocne nepaoro p acceR HRSI, 1J - aHanH3HpyiOwaSI cnoco6-

HOCTb MHw e HH no a yrnoM 8
1 

, j • 4 2 .. ,.,n , n- '!Reno HHTepaanoa pa36HeHHSI yrno8 aTo

pR'IHOro p acCeSIHHSI, N - 'IIICUO c nyqae n. pacce SIH HSI npOTOH08 B OLlHOA K BMep e , HB6UIOLlBB-

wRxC H 8 RHTepaane yrnoa 8
1
zli81 </>,- 8311M)'TBnbH b!l! yr o n pacceSIHHSI i -ro npOTOH B 

8 KBMepe . Yrnbl 81 H </>, CBSI38Hbl C yrnBMII npoeKUIIA Tpe K B HB 8epTRK8UbH)'IO 

H r o p1130HTBnbi!)'IO ({)1 ) UUOCKOCTII pacCeSIHIISI CUeA)'IOll\HMII COOTH OilleHRSIMII: 
1 

tg
2 ¢ , ~ tg28~+ tg 2 () ; 

tg{)l c tg{}z'l tg{)i • 

4 

(8') 
I 

(3) 

(4) 



MaKCHMyM cj:>yHKUiflf L ( a1 ) H8XOLllfTCSI B TO'!Ke H8HBepoS!THeliweil senH'!HHbl 
18

•
91 

TaKHM o6pa3oM onpeLteneHHe a1* 

• npaKTH'!€CKOe peweHHe 3TOii 38Ll8'!1f CBOLlHTCSI K llOHCKy KOpHS! yp8BH€HHSI 

a [In (a I) J I -% 

a a/ a* I = I 1+ a, Cos<fl, 
I /9/ 

Cos¢
1 

D.nS! Ollp€Ll€1l€HH!! OWH6Kif /j. a.* HCilOilb3Y€TCSI cj:>OpMyll8 
1 

D. a* = 
I 

1 

j (a 1- a; )2 L( a1 ) da 1 

r' L (a 1 ) da 1 
•1 

3H8'!eHHe n o nS!pH38UHH p
1 

H8XOLli!TCSI no cj:>opMyne 

----· 
P

0 
:::_ -\P

0 
l- {3 -y 

= 'l. 

rLte f1 " y - nonp8BKH H8 BKil8Ll B p8CC€SIHH€ OT yrnepOLl 8 

coana.aeHHA, 0 110/ P
0 

( 45 c.u.M.) = 0,37 ±_0,02 • 

(5) 

(6) 

(7) 

PeaynhTBTbi BHBnHaa acex cnyttaea paccestHHR npoTOHOB Ha aHanH3HpyiOWHX MHWeiHIX 

npeL!CT8BileHbl H8 pHc. 2. 3H8'!eHHSI nonHpH38UHH P, " P
2 OK838nHCb 6nH3KHMtl K eenH -

'!HH8M, .p8Hee nony'!€HHbiM B pa60T8X/ ll,l 2
/. 

KplfB bl€ pHC. 2 H8'11lY'IWifM o6 p830M annpOKCI!MHpyiOTCSI Cll€LlYIOI.lllfMH cj:>yHKUH!IMH: 

(8) 

P 1 (0 ) = Sin 0 [- 6,10 + 19,60 CosO- 21,14 Cod'O+ 7,60Cos30]10 3 

(9) 

CpeL!HHe 3H8'!€HHSI nonHpH38UIIIi P1 H P 2 , onpeLteneHHbiX H8 HHTepsanax yrnos 

8°-29° If 30°-60°, COOTB€TCTB€HHO p8BHblp (8°-29°)=0,41±_0,03 lfp2(30°-6Q
0

)--<J,24±_0, 04. 
1 

( 10) 

BenH'!I!H 8 

(II) 

I±_ ...t.(~ :-1_ I ±_0,18 

~~ 
H D. P, B OWII6Kn 6 c.. "D. ckp • 

5 

.. 



Onpe.aeneHHe K09tP<tJHUHeHTOB cnKHOBOA KOppemtUHH r H C lrp ·.....,. nn 

KaK H B cnyqae o6pa60TKH CTBTKCTH"'eCKOrO MBTepHana no nomtpH3BUHH, B HBnH3 C06bi 

THll KOppenHpOBBHHOrO p acceS!HH!I npOTOHOB BbtnOnH!InC!I TBK>Ke no MeTO.llY MBKCHMYMB 

npas.aono.ao6H!I. 

Yfcxo.aHoll ¢opMynoll .an11 cocTasneHH!I ¢YHKUHH npas.aono.ao6H!I cny>t<HT B btpa>t< e HHe 

/13 14/ 
.lln!l yrnOBOll 3BBHCHMOCTH KuppenHpOBBHHOrO pacce!IHH!I .llBYX npOTOHOB ' 

u(8
1
,¢

1
, 8

2
, ¢

2
) so( f\)o(8) [1+ P

0
(0) ~ (0

1
)Cos ¢

1 
+ 

( 12) 

+ P (0) P (8 ) Cos ¢ + C P (0 ) P (0 .l Cos ¢ Cos ¢ + 
2 .2 1 nn 1 1 2 2 I 2 

+Ckp ~(0 1 )P2 (0 2)Sin¢1 sin ¢ 2 ], 

r.ae 0 - yron nepsor o pacce!IHH!I B C.U.M., 8 I H <f.
1 

, 8 
2 

H ¢
2

- yrn bl BTOpOrO pBCCe!I 

HH!I H B nepsoll H B TOpOll B H B nH3HpyiOlllHX MHllleH!IX B n.c. COOTBeTCTBeHHO. 

Jln!l O.llH Or O BKTB KOppenHpOBBHHOrO pBCCe!IHB!I qneHbl B KBB.llpBTH Oll CK06Ke BblpB>t<e

HH!I ( 12) HMeiOT BH.£1 

.p •[1 +P P (8
1
)Cos¢1 + P P (f'I)Cos ¢ 1 +C P (8

1 
)P (8

1
) x 

I 0 1 1 1 0 2 2 2 nn I I 2 2 

( 13 ) 

Cos ¢/ Cos ¢; + ckp PI ra:) P, (8',) Sin ¢~ Sin ¢; I ' 

no aHanorHH c ( I) HMeeM 

N 

L ( C n n , C k P ) ~ n PI , ( 14 ) 
1=1 

r.ae N - qHcno KoppenRUHOHHbiX c nyqaes pacce!IHHR. M a KCHMYM ¢YHKUHH ( 14) Haxo.aHTCst 

• • / 14/ • • 
B TO"'Ke, r.ae Cnn = Cnn H Ckpc C kp • Jlnll on p e.aeneHHSI C nn H C kp y.ao6HO nonb-

30B8 T bCSJ Bbtpa>KeHHeM 

HH!I 

4 acTH bte 

c• " 

N 

~L -I ~~ ( 15) 
1•1 

npOH3B0.£1HWe OT (15) no 

c• 
kp 

N 

a (~ L J 
lc • = I 

a cnn nn I = I 

N 

~n H C .aaiOT .aea ypasHeHH!I .an11 onpe.aene
kp 

e' I I I ll ( 1 ) P 2 (82 ) Cos ¢ 1 Cos ¢ ~ = 0 ( 16) 
PI 

~.!:_L I= I 
a c c• ~-~ 

p ( fil' I • ¢ 1 . I 
1 1 )P2 (8",JSm 1 Sin ¢ 2 O . ( 17) 

p 
lt.p kp I 

6 



• t.C • 2 

p 
1 

p ( 18) 

2 

nn11 8H8nH38 H8 3neKTpOHHO-C'IeTHOA M8lllKHe 6panHCb TOfibKO Te KOppenAUHOHHble cny-
0 8 o 

'188 pacceAHHSI. y KOTOpbiX yrnhl e1 K f) 2 Y.llOBneTBOpllnK ycnoBHSIMH 8 s 1s 29 K 

30°~ 8 ~ 60° , 8 3THX HHTepeana yrnoe 6wno 38perHCTpKpOB8HO 1663 cny'I8SI pacceHHHSI: 
2 

no.llCT8BnsiH B (18)N•1663, ~ a0,41 H P
2 

•-!0,24, H8XO.llHM, 'ITO 6C*•0,49. 

nnH onpe.lleneHHSI HHCTpyMeHTanbHOA Oll1H6KH HCI10fib30B8nBCb N1 
cnyqaee HeKoppe-

napoeaHHoro pacceHHHH, Ko'ropbre 6hrnH nonyqeHhl aa N KoppenapoeaHHhlX co6hlTHA nyTeM 

KOM6HHHpOB8 HHSI K8>K.llOrO j -cny'ISSI pacceHHHSI npOTOH8 B O.llHOA K8Mepe C i :t 1 , i "!:_2 
/14/ 

H T,.ll, cny'I8SIMH pacce HHHSI npOTOHOB B .llpyroA K8Mepe , 

B peaynbTaTe aHanaaa Ha 3neKTpOHHo-c'!eTHoA MSlllHHe 1663 cny'laH KoppenapoeaHao

ro pacCeSIHHR H y'leTa HHCTpyMeHTSnbHOA Oll1H6KH, eenR'IHH8 KOTOpOA He npeBhllllan8 10% OT 

c• . 6hrno nonyqeao 
p.v 

c:., -+ 0,84 :!:_0,49 

c:p = +0,69:!:.0,49. 

( 19) 

(20) 

nonpaBKH Ha c nyqaAHhlA <J:>oH H3MepeHHSI li H C'leT OT yrnepO.llHOA MHllleHH p 

flOCT8BneHHOA H8 M eCTO nepsoro p 8CCeHB8TenSI, 8 T8K>K e OWK6KH B onpe.aeneHHH nonHpR38-

UHH p H p 
1 2 

y'IHTbreanacb no <J:>opMyne: 

c• 
I!V 

+ t. c• 
flV 

r 1-li-f3J(1 + t.(P, P,JJ 
p p 
1 2 

no.llCT8BnRSI B (21) 'IH CneHHbie 3H8 '1eHHSI napaMeTpOB, nonyqeHHhlX 

onbrTax: li ..(4 :!:.1 )% , f3 ~ (3 :!:.1 )%, a TSK>Ke eenH'IKHhr: f..( P, P,)_ O 18 p fi . . 
H8XOJlHM 1 2 

c.p =+0,74 :t.0,51 

(21) 

B KOHTpOnbHhiX 

c• " ~c· 
jLV p.v 

(22) 

(23) 

<l>a30Bhill aHanH3 pp -paccesrHHSI npa 3He prHH 310 M3e 

C yqeTOM nonyqeHHbiX 3H8'1eHHl! K03<J:><J:>HU HeHTOB CfiHH OBOll KOppenSIUHK c H c 
6wn ewnonHeH ¢a3oew~ aHanK3 

kp 

pp - pacce!IHKSI npa 3HeprHK 310 M 3e . B apbHpoeanKcb o6a 

H86opa cpaaOBblX C.lJ.BiirOB pp -pacce~HifSI 1 paHee nonyqeHHbiX B COBM eCTH OM cj:JB30BOM 8Ha-

fiK3e np- H pp -.ll8HHbiX np11 3Hepr KH 3 10 M3e/3/ . HaA.lleHHbre 3H8 '1 eHH!I <J:>aaoebrx caeuroe 

7 



H p8CC'4:HT8HHbie no HHM K08Lpci:lliUHeHTbi Cnn 

" 2. 

( 45°) H C ( 45°) npeacTaaneHbl B Ta6n11UaX 
kp 

T a 6 n 11 u a ~ I 

¢a30Bble CLIBII I"'II B r-paaycax Ll ll ll f MaKe.~ 3 

Ha6op I H a6op 2 

Pa6oTa 
/3/ 

HacT. ea6oTa Pa6oTa 
/3/ 

H acT. ea6oTa 

)(l 32 l x) 
' 

38,8x) 

fl 0,073±_0,012xx) 0 ,07±_0,012 0,08 1+0,015xx) 0, 100±_0,014 

's -6,05±_1 ,56 - 6,22±_1 ,59 -26, 60±_1 '90 - 23,3 1±_2,90 
0 

3p -11,29±_1,48 -11 , 16±_1, 53 -27 ,95±_3, 98 -33,02±_6,06 
0 

3p -28,62±_0, 76 -28,20±_0,87 -9,55±_1 ,06 -10,34±_1,01 
I 

3pl Hl,38±_0,55 16, 78±_0, 59 21 ,22±_1 ,30 19, 75±_1,40 

I[) II ,48±_0,48 II ,44±_0,49 4 ,46±_0, 54 4,33±_0,54 
2 

e -2,08±_0, 38 -I' 90±_0,40 - 8, 13±_0,45 -8,14±_0,4 8 
l 

3F 1,12±_0,60 1,51±_0,65 -0,33±_1 ,27 1,44±_1,32 
l 

3F 
3 

-2,95±_0,60 - 3, 13±9, 67 -0,22±_0,43 -0,86±_0,45 

3F 3, 15±_0,32 3,2 1±_0,38 3, 15±_0, 72 3,69±_0,55 
4 

x) xl =29. 

xx) KoHCTaHTa " - MeaoH-HYKliOHHor-o paccel!HIIll B3l!Ta 1!3 pa6oTb/
151 

Ta6nHua N" 2 

Ko3cj:H:p11ulleHTbl cnn II ckp ' Bb!'l i!Cl!eHHb!e no cj:JaaOBbiM CLIBIII"'BM 

Ha6op I Ha6op 2 

Pa6oTa 
/3/ H ac T.pa6oTa Pa6oTa 

/3/ 
HacT. pa6oTa 

cnn ( 45') 0,81 ±_0,0 I 0,81±_0,01 0,31±_0,03 0,33±_0,05 

c (45') 0, 75±_0,01 0, 75±_0,02 0,05±_0,04 0,09±_0,06 
kp 

06C y>KL(eHIIe pe3yllbTaTOB 

nony'!eHHb!e B 3KCllepHMeHTe 3Ha'!eHIIll K03cj:Jcj:JHUII eHTOB CII IIH OBOA KOppel!SIUHII COLlep-

>KBT CpBBHHTenbHO 6onbWH.e OWH6KH. 3TO 06C T OSIT€nbC TBO Bhl3 B8HO rnBBH biM o6 p 830M T eM , 

'IT0
1 

KaK 6b!l!O o6Hapy>KeHo B Oll b!Te, npoTOHbl c 3Hepr- HeA 29 M3B cna6o nonl!pH3YIOTCSI npH 

paccel!HHII Ha S!Llpax (eM. pHc. 2) . OaHaKo HeCMOTpll Ha 5onbwH e owH6 KII 11 3MepeHHSI 
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c nn H c.p ' y'!eT 3THX aenHqHH D cjlB30BOM 8H8nll39 pp -pacce RHIISl npH 3 H 9pr11H 3 10 Mae 

npnaen K H9KOTOpOMy H3M9H9HIIm Cp9DH IIX 3H8 '! 9 HIIl! cjl830BWX CDBI!l'OB 

Ha6o pe (eM. Ta6nuuy 1). 

p - aonH 80 BTOpOM 

nony'IHTb H e noC p 9DCTB9HHym OU9 HKJ OTH OC HT9nbHOl! B9pOS1THOCTII CJ~9CTBOB8HIIS1 nepaoro 

11 BTOpo r o H a6opoa cjla3 pacceRHHR. B caMoM Dene 1 

- cnn , 1 = 0,09 .± 0, 51 

( 24) c 
kp 

c , 1 = -0,01+0, 51 
kp -

c c , 2 = 0,59 ~ 0,51 = s 3::. t, s 3 

c 
kp 

= s + c,s 
4- • 

-c.p , 2= o,69 ::_0,51 

COCTBBnRR H B OCHOB8HHII 3 TIIX D8HHbJX OTH0~9HI!9 cPYHKUIIA np8BDOflOD06HS1 DnR nep-

801'0 '"11 BTOpOI'O H860p0B cjl830Bb!X CDBIII'OB, n o ny'IHM: 

2 
exp[-~ 

2( t, S I 2 
3 

exp ~ (0.09)
2 

+ d0 .01 l
2
) 

~ 
(0,~1 ) . 2 2 ) ~4,87 ~ 

exp _ (0,59) + (0,69) 

(0,51 J2 • 2 

(25) 

TO 9CTb, 9CIIH KCXO.UHTb H3 pe3ynhT8T8 TOilbKO Ll8HHOrO 3KC09pHM9HT8, TO cyweCTBOBa-

HH9 n e pB OI'O H860p8 cjl830Bb!X CDBIII'OB npHM9pHO B flS1Tb p 83 6onee B9pO S1TH O , '19M BTOpOI'O 
2 

HB6op a , XOT'! f!O )( -Kpi!T9pHm 068 H860p8 npHM9pHO paBHOB 9 pOS1THbJ, 

ilnR ODH03H8'!HOI'O Bbt6opa cjlB30BbiX CDBHI'OB H906XODIIMO 38M9THO JTO'!HIITb KOacjl-

cjlHU H9 HTbl C II c C T9M 0 'IT06bt CJ~9CTB9HHO yaenH'!IITb OTH0~9HH9 cjlyHKUHll 
kp 

npaanon oDo6HR (25). Y'IHTbiBBR, 'ITO a HBCTOR~ee apeMR HMemTCR onpeDeneHHbte ycn e x11 

B C03D8HIIII BODOpODOCOD9p>K8~HX nonSipH30B8HHbJX MH~9H9ll, 6yneT uenecoo6 p 83H0 0 no

BHD HMOMy, npOBODHTb D8nbH9ll~ee JTO'!H9HI!9 K03cjlcjlHUH9HTOB Cni!HOBOll KOppenSIUIIH H8 no

nRpH30B 8 HHOM ny'!Ke npoTOHoa, Hcn o nb3yR nonRpH30BBHHym MH~eHb, BMecTe c TeM >Kena

TenbHbt TBK>Ke H3MepeHIIR K 03cjlcjlHuHeHTo a R , D 11 A na yrnax > 90° c.u.M., rDe 3 TH 

nap8M9Tpbt 0 Bbl'IHCneHHb!9 no cjlB30B biM CDBHI'BM nepBOI'O H BTOpOI'O H860pOB, CllnbHO OTnH-

/6/ 
'!BmTCSI Dpyr OT Dpyra 

B 3BKnm'I9HIIe aBTOpbt B btpa>Ka m T 6naroDapHOCTb C.H. CoKonoay, B,VI. HIIKBHopoay, 

Vl .5 biC TPIIUKOMy II A.M. P o38HOB 0 ll 38 nOMO~b B pa6oTe ; r.c. Peae HK O , B.<l>. nl!cap e ay , 

A .Vl.Erop oay , B.<l>.YcTHHoay 11 B.M.CaKoacKoMy 38 MOHTB>K annapaTypbt 11 noMO~b a npoaeDeHHH 

:o>KcnepHMSHToa; P.Vl. 3anna THHoll, M. Yrnnp>Koaoll, B.B. YKneliKHHoll 11 B . A . M a KC HM o aoll 
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3a npOCMOT p cjJoTonneHKH , As Tophi 6naro.aapl!T TaKlKe KonneKTHB coTpy .OHHKOB cjJoTona6 opa-

TOPH H aa nposmneHHe 6onbworo K0nHqec Tsa nneHKH. 
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a . 
PH"c . 2 ~ YrnosaH aasHCHMOCTb nonsrpHaaunH npoTOHOB npH pacceHHKH ua auannaHpylOWHX Mnweus:~x. 

a) PacceHHHe npoTouoe Ha amoMHHHH. 0 - paccesruHe c 3Heprn:e R: 265 M3B ( nacTOHutBH pa6oTa}; 
'f... - ynpyroe p8CC8SIHH8 C 3HeprHeA: 287 J\)yg~ 12/ • nyHKTH p H8SI KpHBBSI Bbllf.HCneua LinSI ynpyroro 

P - AI - pacceHHHH npu 3HeprHH 287 M3B 

6) Pacceguue npoTouos ua yrnepo.ae . 0 -paccestune co cpe.a.ueA 3HeprHeA 29 M3s ( uacTOHUlBS 
pa6oTa); A - ynpyroe " 0 -Heynpyroe ( Q •-4 ,4 M:.a) paccestHHe c :>HeprHeR 28 M:>a/ 11 / . 
CnnowHbie xpHBbie npono}KeHbl no 3KCnepuMeHTanbHbiM TO"'KBM uacToHweA pa6oTbl MeToJioM naH
MeHbWHx KBB.D.pBTOB. 


