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B npeAblAyU\ei'l p a 6 0 Te I i i 61>1no I1 CCneAOSaHO BJ1I.IR Hl1e We CH IK Ba p

KOBOH n p HMe CI1 Ha n OBeAeHl1e ynpyroro $Op Mc)laKTopa aHe 11 n OKa 3a

HO , '-lTO B o 6 n a c TI1 n e p e AaHHbl X I1Mn YJ1 bCOB 3 $;. q .::;: 6 $ M- 1 OHI1 t-1r

pa~T onpeAenR~~ POJ1b . n pl1 3 T OM Ba~ Hoe 3Ha 4 e Ht-1 e I1Mee T t-1H Tep

$epeH ~t-1 R HYKJ10 HHO rO 11 We CTI1KB a p KOBoro (6 q) KaH8nOB . OAH a Ko npt-1 

q > 6 <l>M- 1 paCXO~Ae Hl1e C 3 KCne p l1MeHTOM 12 - 5/ocTaBaIloc b. 

B A a HHoi1 p a 6 0 T e n OAPo6HO t-13Y4eHa p onb 9q -npI1Me c e i1 B $ OpM 
/c)la KTope flA pa ~Ie . T a Kllle nplIIMeCI1 BBOA I1J1 t-1 Cb III p a Hbwe 6- IOI, OAHaKO 

Y4eT t-1H T e p c)l e pe H~t-10HHblX 4J1 e HOB, KOTopble, Ka K Mbl Y Bt-1A t-1 M, Be CbMa 

BalKHbl , III c OBoKy nHblH a Hanl1 3 BKnaAa HY K!10HHOrO, WeC T t-1 - t-1 AeBfl T t-1

KBa p KOBor o KaHa nOB He npOBOA~nCR. 

3 an l1WeM BonHOB YIO $YHK~ t-11O RApa 3 H e B BI1Ae I I I , 

3 
\jI = k Ck IjJk ' /1 / 

k = I 

rAe 

'!I I Waq ( ~I ' 77 1) rj/aq ((2, 77 2 ) I/I «(3' 77 ) IjJ (p, r ). /2/aq a 

-
'!I 2 IjJSq (.; I ' 771' (2 ' Y/ 2' r 2 ) "' 3J:I(~a ' l'/ a )¢ ( p )· /3 

\jIa "-'9q ( ';1' 1]1' ~ 2' l'/z ';a' T/ :l ' r/V2. v2l3 p ). / 4/ 

B '!I I BblA e J1e HbI Tpe XK BapKOBble KJ1aC T e p bl / HYK!10 HHble KaHaJ1bl / , B \jI 2 

WeCTI1KBap KOSble , B 'I' 3 - Ae BRTllfKBap KoBbli1. - e CTb a Mn n l1TYAbI Ck 
COOTBe T CTBYlOU\l1X BKnaA OB , p ~ r - KOOPAI1 Ha Tbl RKOfilo1 ~eHTpOB HY K 

nOHOB B 3He . 3Aecb He Y4TeH 06Me H K BapKOS Me~y KJ1aC T et,aMt-1, KO

TOPblH, KaK MbI BI1AeJ1H Ha npHMe pe AeHTpOHa, BeCbMa MaIl 11 - 14/ , 

<)laKTopH3a~HR B /2/-/4/ n 03Bo nRe T y npocTI1Tb KOHe4 Hble BblpalKeHI1f1 

AnA <)lopM<)laKTop a RApa SHe, Bblp a 3 118 e ro 4 epea <)lOpM<)laKTopbI 60nee 
npocTblx CI1 CTeM. 11cnollb3YA / 1/-/4/, MOlKHO n 0 !1Y4I1Tb /1/: 

3 
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2 2 P 2
F or F (q ) = F (q ) F ( q ), /6/11 1 3q I 

F ~ F (q . 
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) ~ F (q 2 ) F P (q 2 /4 ). /7/22 2 3 6q I 
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F (q2) " F (q 2 ) , /8/F33 3 llq 

F (q 2 ) = 2 F q (q 2) F q (0) F P (q 2/ 4) F r (q 2 ) / 9/12 3 12 . 12 1 12 ' 

q r 	 1
F13(q2) = F (q2 )[Fq (0 )1 2 1..£F (q2) F P (q 2 / 4 ) + -.iF (0)F P (q2) ! 

13 13 3 13 13 3 13 13 ' 
/l 01 

F (q 2) := .E- F q (q 2 ) F q (0) F l' (0) F P (q 2/ 4 ) F r (q :2 )
23 3 2 3 ' 23 13 13 23 

/11/ 
1 q 2 q 2 P 2 1 . 

+ '-3 (F (0)] F (q ) F (q ) F 23 (0) , 23 13 13 

VI AaIlee 

P 2 2 -> - ,
F 

1 
(q ) ~ 

.
( I <l>(p) 1 exp (i2q p /3 )d p , 	 /12/ 

r 2 -t-+ -~ 

F (q ) = ru(r) t/J (1'1 v' 2) exp (i q r / 2) dr, /13/
12 Bq 

P 2 . 	 -> 
F

13 
(q ) ~ J<l>(p)t/J gq ( y' 213p ) exp(i2qp / 3)dp . 	 /14/ 

r r 
~OOTBe:!:CTBYIOU\Vle _BblpalKeHVlFI AIlFI nOIlY4aIOTCi1 Vl3 /13 1 3aMeHOHF13 (F23) 

o q -+ t/J gq (u(r) -> i/lgq) ' BecbMa npOCTaFi ~1 FlBHaFl C/lopMa BblpalKeHVlH

/~7-/14/ nOIlY4eHa B pe3YIlbTaTe Toro, 4TO BOIlHOBaFi C/lYHK4V1Fl OTHO

CVlTeIlb Horo ABVI)KeHVlFl HYKIlOHOB B FlApe t/J (p , r) Bbl6V1paIlacb B C/laKTOpVl

30BaHHOM HViAe 

tf; ( p , r) ~ u(r) ct> ( P) , /15/ 

rAe 

-, 
u(r) = (i/l( p, r)ct> ( p)dp /16/ 

onpeAeIlFleTCFI KaK VlHTerpaIl nepeKp~TVlFl VlCXOAHOH, HanpVlMe p sa p Vl a

4V10HHOH / 15:' C/lYHK4V1V1 FlApa (p (p , r) VI C/lYHK4V1V1 ct> (p ) ABVI)f(eHVlFl CKoppe

IlVipOBaHHOH napw HYKIlOHOB OTHOCHTeIlbHO Tp e Tbero HYKIlOHa. KpOMe 

Toro, BeCbMa BalKHO VI B TO lKe BpeMFl .eCTeCTBe HHO 6~IlO 6~ npeAno

IlOlKVlTb, 4TO 

¢(p ) = ct>( p ), 	 /17/ 

T.e., 4TO BOIlHOBaFl C/lYHK4V1Fl ABVIlKeHVlFI TpeTbero HYKIloHa 	OTHOC~

TeIlbHO nepB~x ABYX He 3aBVlCVlT OT Toro, COCTaBIlFlIOT 3T VI HYKIlOHbl 

6 q -CVlc-r:eMY VlIlVI HeT. C/lopMC/laKTopbl c06CTB e HHO MYIIb TI'I KBap KO Bbl X 

CVlCTe,,, Fi~ paCC4V1TbIBaIlVI Cb B Mo ,qeIlVI peIlFlTVlBVlCTCKoro ra pMOHl'I 4e

CKoro OC4V1IlilFiTopa /t1p r O/ / CM. / 1,16 1 /. napa,,,e T p~ B Fij o npe ,qe

IlFiIOTCFI Vl3 aHaIlVl3a 3IleKTpoH-n p OToHHor o pa ccefl H~A / 6011e e n OAPo6

I . 	 P I 
HO CM. 11 /. ¢lOPM¢laKTOp HYKIloHHoro KaHaIla F 1 / 6/ M~ B3RIl~ ~3 17( 

rAe OH pacc4~TwBaIlcR 4~CIleHH~M peweH~eM 3aAa4~ Tpex TeIl, npVl 

3TOM y4I'1T~BaIlI'ICb Me30HH~e 06MeHH~e TOKI'I, peIlRTI'I BHCTCKHe nonpaB

KH, a TaKlKe BKIlaAbl B~CWI'IX KOH¢ll'lrypalll'lH B TpexT eIlb HYIO BOIlHOBYIO 

¢lYHKlI~lO. np~ 6011bW~X q 2 3aBI'ICI'IMOCTb F t2 ' F:3 , F1~ OT nep e 

AaHHoro ~MnYIlbca onpeAeIlReTcR nOBeAeHHeM Ha MaIlWX paCCTORHHRX 

¢lYHK4~H ~6q(r) , ~q (r) , 0 (p) . 3TH ¢lYHKlIHH npe,qCTaBIlRIOT C060H9 
q 	 '" -3aBHcRU\He OT COOTBeTCTBY~HX nepeMeHH~x 4aCTH BOIlHOB~X ~YHK4HI'I 

6q-, 9q-CHCTeM, KOTop~e B03HHKalOT B pe3YIlbTaTe ¢laKTop~3allHH 
no BHYTpeHHHM Koop,qHHaTaM HCXO,qHOH ¢lYHKlIHH B MOAeIlH ~lpro. OHH 

6~CTPO cnaAa~T C POCTOM r 1'1111'1 p. TaKHM 06pa30M, AIlR B~4HCIle

Hl'lfl /13/-/14/ He06xOAI'IMO 3HaTb nOBe,qeHHe u (r) , <l> (p) Ha MaIlWX 

paCCTORHVlRX. B pa6oTe /11 M~ B~6paIlI'I 3TH C/lYHKlII'IH B BHAe 

u (r) = N exp ( - y 2 r 2)[ 1 _ exp ( - ,s 2 r 2)1 , /18/ 

T.e. Y4IlH RCTpOBCKHe KoppeIlRlIH~ HYKIlOHoa /,s = 1,9 ¢lM- 1 , CM., 

HanpHMep, 1151 /. HaKIlOH 3THX ¢loPM¢laKTopOB OT B~60pa y 3aBHCHT 

cIla60, n03TOMY nocIleAHHH MOlKHO B3RT b ~3 111 / y = 0,,71 ¢lM -1 / , 

r,qe onHC~BaIlOCb nOBeAeHHe F 3 npH MaIl~X q ~ 
3Ha48HHR 6<rH 9q-npHMeceifIe2C~/3"'0, 10 14 C ~'" 0,0054 Bbl6~pa

IlHCb TaK, 4T06~ nOIlY4HTb HaHIlY4wee corIlaCHe C 3KcnepHMeHTaIlbHblM 

¢lopM¢laKTopoM 3He . OHH OTIlH4a~TCR He 60Ilee 4eM Ha 10-20% OT co

OTBeTCTBY~U\HX 3Ha4eHHH, nOIlY4eHHblX 143 aHanH3a/18-21~YMYIlRT~BHblX 
a,qpOH-R,qepHblX peaKlIHH np~ BbiCOKHX 3HeprHRx/22-23/. 

Ha 	PHc.l nOKa3aHO nOBe,qeHHe OTAeIlbHblX /KpOMe F1 / CIlaraeMbiX 
1¢loPM¢laKTopa /5/ R,qpa 3He. BH,qHO, 4TO B 06IlaCTH q < 6 ¢lM- AO

MHHHPyeT 4IleH F 12, a npH q > 6 ¢lM -1 OCHOBHOH BKIla,q AaeT F 23 /no 

KpaHHeH Mepe,BnIlOTb ,qo q -10 ¢lM- 1 /. TaKHM 06pa30M, HMeHHO HH

Tep¢lepeHlIHoHHble 4IleHbI HrpalOT onpe,qeIlR~O POIlb B HHTepnpeTallHH 

3KcnepHMeHTa /Ha p~c.2 AaHO TaKoe cpaBHeHHe/. npH 3TOM cyU\eCT

BeHHo, 4TO 3HaK aMnIlHTy,qbl 6q-KaHaIla Ha,qo Bbl6HpaTb OTpH~aC 2 
TeIlbHblM. Hbi 8U\e paHbwe nOKa3aIlH / 1I, 4TO B npOT~BHOM CIlY4ae npH 

C > 0 He y,qaeTCR nOIlY4HTb ,qallle Ka4eCTBeHHoro COrIlaCI1R C 3Kcne2 
pHMeHTOM, Hanp~Mep, He y,qaeTCR Booficqe nOIlY4HTb MHHHMYM ¢lopl4fllaK

Topa npH q _ 3,5 ¢lM -1, Ha6I1O,QaeMblH 3KcnepHMeHTaIlb HO . AaIlee He

TPYI'.HO 3aMeTHTb, 4TO B CIlY4ae Bbloopa C < 0 ¢lop~aKTOp ~e 6YAeT s 
HMeTb BTOPOH MHHHMYM npH q - 5 cIIM- 1 Bcn e,qCTBHe KOHKypeHItHH 

2C 1 C 2 F 12 < O H 2C 2 C F2S > O/p Hc . l/. TaKHM 06pa3 0M, OKa 3b1BaeTCA .s
 
4 TO corIlaCHe C 3KcnepHMeHTOM nonY4aeTCR n p H Bwoope = - 0. 3927
C 2 
H C = 0.0736. CIl8A)'eT no,q4 epKHYTb, 4TO B Tex p a OOTax /6,7.9,10', 

s 
r,qe HHTep(JlepeHItHR He Y4HTblBaeTCJI , H B / 5/ BXOAHT TOIlb KO " npR

MYe" 4neHbI C;F1 + CiF2 + C:Fs, noArOHKY nOA 3Kcnep HMeHT YAaeTCR 

ocyu\eCTBHTb nl1wb ~pManbHbIM npHeMOM : H3MeHeHHeM 3HaKa nep e,q 

BTOPblH H /Hn~/ TpeTbHM 4neHaMH; a 3TO 3Ha4HT. 4 T O BepoRTHOCTH 

npHMeceH 8 '1-. 9 q -KaHaIlOB OKa3b1BaOTCR OTpHlta TenbHblMH BenH4HHa
2 2

MH C • C < O./B caMHX pa60Tax Ha 3TO o6bI4HO He YKa3wBaeTC~/.
2 s
 

AeHCT BHTeIlbHO , n pH noAroHKe no,q 3KCn epHMeHT ~p~aKTopa sHe 


Henocpe,qcT BeHHOH 3aAa4eH RBIlReTCR He06xo,qHMocTb YCHneHHR BKnaAa 
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PMc .l. HHTep~ep eH~HOHHhle ~OPM Pac. 2 . <l>opM~aKTop ~e : rryHKTHp 
~aKTOPbI B 3He. IIYHKTHp - I F 1\ ' p aCCqaTaHHwH npH rroMOmH 
12 C 1 C2F12 1 /9/, AJlHHIIbn1 rrYHK yp aBHeHMH <l>aMeeBa c yqeTOM Me-
THP - 12C1C sF13 1 /1 0 /, llITPHX 30HHbIX , 061'1eHIlbiX 11 peJlJITI1BI1CT
nYHKTHp - 12C 2CsF2SI /11/, CKI1X 3~eK TOB / 17 /, lllTpl1x rrYHKTl1p 

a TaKlKe ~opM~aKToPbl 6q- 1;5 IF s J, Bblql1CJlellllblli C yq eTOM 
9q -npHMecei1 , TOqKH - IC2Fe i /7/ 6 q I:!.rrp l1MeCeH / C 2 = -0,3927, 
H CnJlOlllHaJI - I C i F3 1/8/. C = 0/ 11 CrrJlOlllHaJI - C y qeTOM s 

KaK 6q-, TaK 11 9q - rrpl1NeC eH 
/C e 	= -0,392 7 , = 0,0736/.C 3 
3KCrr epl1l'1eHTanbHbJe AaHHbJe D3 JIThl 
113 pa6 0 T / 2- 5/ 

a 06naCTI-1 BToporo MaKCI-1MYMa i F 3 . npl-1 q > 3,5 <jJM - B 3,0~e l 
1 

06naCTI-1 Fl I-1MeeT OTpl-1~aTen~H~~ ~HaK, n03TOMY 3,QeCb Tpe6yeT cR 
I-1MeHHO OTpl-1~aT enbHaR ,QofiaBKa 3a C4eT BKr.~4eHI-1R 6q -npI-1Mece~. 
Ho BO acex 60nee I-1nl-1 MeHee peanl-1CTI-14eCKI-1X MO,QenRX npRMo~ <jJOPM
<jJaKTop OT 6q-npl-1Mecl-1 F 2 RanReTCR nl-160 Bcer,Qa nOnO" I-1TenbHWM, 
nl-160 He ycneBaeT B 3TOH 06naCTI-1 M3MeHI-1Tb CBoero 3HaKa Ha OTpl-1~a-

TenbHW~. IHanpl-1Mep, B paCCMaTpl-1BaeMOA HaMI-1 MO,Qenl-1 F 2 MeHReT 
3HaK B 06naCT M q - 8 <jJM- 1 I. TaKI-1M 06pa30M, ,Q06I-1TbCR COrnaCI-1R 
C 3KCnepl-1MeHTOM 3a C4eT BBe,Qe Ht-tR O,QHHX npflMblX F 2 Mm.1 F 3 4ne
HOB Hea03MOl!<HO, Tpe6yeTcfl Y4eT e~e I-1 HTep(\:lepeH~1-10HHbIX 2C 1C F 12 ' e 

1-1 2 C2C3F2S 4neHoB, KOTopble MorYT ,QaB aTb BKJ1 a,Q C OT PI-1 2C 1C3F13 
~aTenbHblM 3HaKOM 3a C4eT Bbt50pa 3HaK a aMnJ1M TY,Q C " 1-1 C s ' HMM
Ta~ t-t fl >Ke BKna,Qa F12 n pflMbiM 4neHOM F 2 I nPH ablfiope -C 2 < 07 OKa
3aJ1a Cb B03MO)i(HO~ B YKa3aHHbiX Bbllile pa6 0 Tax n t-tWb nOTo~y , 4TO t-tx 
3aaI-1CI-1MOCT t-t OT q 2 OKa 3wBa~T Cfl BeCbMa 6n~ 3KI-1 MI-1 ,Qpy r K APy ry IC M. 

PI-1C. 1/. 
nonY4e HHbie HaMI-1 3Ha4eH~fI C ~ '" 15%, c; = 0 .54% aepOlITHOCTeH 

6q- 11 9q- np t-tMec eH OKa3b1BaIOTCfl 6nt-t3Kt-tM'" K TeM, 4TO nonY4eHbi 8 pa 
60Tax / B, 24 - 26/ . Cn e,QyeT TaK)Ke o TMeT"'Tb , 4TO BKn a,Qbl pa3J1t-t4HblX Ka 
Hanoa 8 cpopM(j)a KTOp ~e pa 3,QeneHbI no n epeAaHHOMY t-tt-lnYJlbcy . Ta t<: , 

4 


npl-1 q < 3 r!>M -
1 OCHOBHO~ BKna,Q BHOCI-1T HYKnOHHbl~ KaHan C ~Fl' npl-1 

3 < q < 6 (\:1M -1 6q-npI-1MeCb, a npl-1 q > 6 (\:II" - 1 _. 9q-npl-1MeCb 
ICM. TaK>Ke 19 / 1 . 

H B 3aKn~4eHl-1e OTMeTI-1M, 4TO npe,QnonO>KeHl-1e 0 cy~ecTBOBaHI-1I-1 

8 ~e wecn1 - 1-1 ,QeBJHI-1KBapKOBbIX CI-1CTeM n03BonReT C Y4eTOM I-1HTep
(\:IepeH~ 1-1 1-1 KaHanOB On l-1 CaTb (\:IopM(\:IaKTop ~Ie BO Bce~ 06naCTI-1 1-1 3Me
peHHblX nepe,QaHHblX I-1 MnynbCOB. 

ABTOPW 6naro,QapRT 3a none3H~e ,QI-1CKYCCI-1I-1 B.A.HI-1KonaeBa, 
A.H.TI-1TOaa. 
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B 06l>eAHHe HHoM HHCH1TYTe RAepHblX Hcc.neAoBa HHH Ha4a ll 
BblXOAHTb C60PHHK "Hpam 7Cue coo6UjeHuJI OHHH". B He M 
6YAYT nOMe~a T bCR CTaTbH, cOAep*a~He opHrHHallbHwe Ha Y4Hble, 
HaY4HO-Te XHH4eCKHe, MeTOAH4eCKHe H npHKllaAHble pe3YIlbTaTbI, 
Tpe6YIO~He CP04HOH ny6IlH Ka~HH. 6YAY4H 4aCTbIO "Coo6u(eHHH 
OHRW', CTaTbH, BoweAWHe B C60PHH K, HMelOT , Ka t< H APyrHe 
H3AaHHR OHRH , CTaTYC olllH~HallbHblx ny6IlHKa ~HH . 

C60PHH K "Kpa TKHe C0061i1eHHR OHRH" 6YAeT Bbl XOAHTb 
perYIlRpHo. 

The Joint Institute for Nuclear Research begins publi
shing a coll ection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on t he following subjects: 

Physics of el ementary particl es and atomic nuclei. 
Theoretical physics.
Experimental techniques and methods. 
Accel erators. 
Cryogenics.
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condenced matter. 
Applied researches. 
Being a part of the JINR Communications. the articl es 

of new collection like all other publicati ons of 
the Joint Institute for Nuclear Research have t he status 
of offici al publications. 

JINR Rapid Communications will be issued regular ly. 

PyKonHcb nocTynHna B H3AaTenbcKHH oTAen 
19 MapTa 1985 rOAa. 
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