
~.HHKHTHY~ M.r.cano~HHKOB 

• 
Ofib8AMH8HHbll 

MHCTMTYT 
RABPHbiX 

MCCI8AOB8HMI 

AYfiHa 

P4-82-425 

HHTEPnPETAUHH PE3YRbTATOB 

~A30BOrO AHARH3A 

YnPYroro If 4 He· PACCEHHHH 

HanpaeneHo a )f(ypHan "RAepHa.R tl>lo131o1Ka" 

1982 



1. BBE,liEHI-iE 

B nocneAHee apeMR 6~n a~nonHeH PRA T04H~x 3KcnepHMeHTOB no 
HCCneAOBaHHIO pacceRHHR nHOHOB Ha 4He 8 o6naCTH 3HeprHH T 
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= 50-300 M3B. 3To o6cTORTenbCTBO CAenano B03MO*H~M npoaeAeHHe 
~a3oaoro aHanH3a /~A/ ynpyroro rr~e pacceRHHR. TaK KaK npo­
~eAypa B~nOnHeHHR ~A AOCTaT04HO XOpOWO H3y4eHa, TO pe3ynbTaT~ 
~A MO*HO C4HTaTb n04TH 113KCnepHMeHTanbH~MH 11 AaHH~MH. 0AHaKO, 
no CpaBHeHHIO C HenocpeACTBeHHO H3MepReM~MH AH~~epeH~HanbH~MH 
H nonH~MH Ce4eHHRMH paCCeRHHR, ~a30B~H aHanH3 n03BOnReT nony-
4HTb Ba*HYIO HH~pMa~HIO 0 xapaKTepe B3aHMOAeHCTBHR Me*AY 4aCTH­
~eH H RAPOM-MHWeHbiO 8 COCTORHHRX C pa3HbiMH yrnoB~MH MOMeHTaMH. 

,llnR ynpyroro rr 4He -pacceRHHR 6~n a~nonHeH ~A npH OTAenb-
H~x 3HeprHRx11- 31• Cy~ecTBeHH~M HeAOCTaTKOM TaKoro QA RBnR­

eTCR ero HeOAH03Ha4HOCTb, T.e. BCerAa MO*HO nony4HTb HeCKOnbKO 
Ha6opoa ~a3, Aa~Hx a T04HOCTH TO *e caMoe da/dO. B HaCTOR­
~e.:1 pafiOTe M~ aHanH3HpyeM pe3ynbTaT~ 3aBHCR~ero OT 3HeprHH ~A 
/3~A/. npH B~nonHeHHH 3~A 3aAaeTCR onpeAeneHHaR ~pMa 3aBHCH­
MOCTH aMnnHTYA~ pacceRHHR OT 3HeprHH, H napaMeTp~ 8 3TOH ~op­
Myne nOArOHRIOTCR TaK, 4T06~ AOfiHTbCR CornaCHR C 3KCnepHMeHTanb­
H~MH AaHH~MH OAHOBpeMeHHO AnR BCeX H3MepeHH~X d a/dO H a tot 
npH BCeX 3HeprHRX. Ba*H~M AOCTOHHCTBOM 3~A RBnReTCR ero OAH0-
3Ha4HOCTb. KpoMe Toro, 3QA AaeT B03MO*HOCTb nony4HTb HH~pMa~HIO 
0 pacceRHHH Aa*e 8 TeX ofinaCTRX no 3HeprHH, rAe OTCYTCTByiOT Ka­
KHe-nHfiO 3KCnepHMeHTanbH~e H3MepeHHR /KOHe4HO, HaAe*HOCTb Ta­
KOH 3KCTpanonR~HH 3aBHCHT oT T04HOCTH 3KcnepHMeHTanbH~X AaHH~x/. 

,lleTanbHOe OfiCY*AeHHe TeXHHKH B~nonHeHHR Hawero 3~A AnR cny-
4aR ynpyroro rr 4He pacceRHHR COAeP*HTCR a 14( B HacToR~e.:1 pa-
6oTe OCHOBHOe BHHMaHHe fiyAeT YAeneHO OfiCY*AeHHIO HOB~X ~H3H4e­
CKHX pe3ynbTaTOB, nony4eHH~X 8 HaWeM ~A. 0AHHM H3 TaKHX pe3ynb­
TaTOB RBnReTCR o6HapymeHHe Toro ~aKTa, 4TO npH 3HeprHRX T17 
HHme 50 M38 pacceRHHe nHOHOB Ha ~e CTaHOBHTCR BCe fionee He­
ynpyrHM, T .e. aenH4HHa X= a 81 /a tot Ha4HHaeT yMeHbWaTbCR c 
yMeHbWeHHeM T17 . TaKaR CHTya~HR nonHOCTbiO npoTHBononomHa TOMy, 
4TO HafiniOAaeTCR 8 HYKnOH-RAepHOM pacCeRHHH, rAe C yMeHbWeHHeM 
TN aenH4HHa X pacTeT. M~ o6cymAaeM B03MO*H~e npH4HH~ TaKoro 

noBeAeHHR X a cny4ae nHoH-RAepHoro pacceRHHR. 
Oco6oe BHHMaHHe YAeneHo paccMoTpeHHIO 3HepreTH4ecKoro noae­

AeHHR ~a3~ S -aonHw KaK HaH6onee nnoxo onHc~aaeMOH cy~ecTByJO­
~HMH TeopeTH4eCKHMH MOAenRMH. t1w H3y4aeM, KaKHe 3~~eKT~ rr N -
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S3aHMOAeHeTSHR SHOeRT onpeAenR~~~ ponb S noseAeHHe ~a3~ S -
sonH~ rr~e paeeeRHHR. 

liiHTepeeH~M pe3ynbTaTOM, nony4eHHbiM S 3ci>A, RSnReTeR OfiHapy­
meHHe HOSOrO peweHHR S ~A, KOTOpoe xapaKTepH3yeTeR OTeyTeTs~­
eM seRKoro Heynpyroro paeeeRHHR s S -sonHe s paHoHe T" -
- 50-80 M3B. Mbl o6eymAaeM, KaK 3TOT $H3~4eeKHH 3$$eKT MomeT 
6~Tb nposepeH S He3aSHeHM~X 3KenepHMeHTaX no KSa3HynpyrOMY 
" 4He paeeeRHH~. 

Bee pe3ynbTaTbl 3~A epasHHsa~TeR e pae4eTaMH no eTaHAapTHOH 
onT~4eeKOH MOAenH /OM/ e noTeH~HanoM nepsoro nopRAKa u<t>. 

lil3nomeHHe noeTpoeHo eneAY~HM o6pa30M. B pa3Aene 2 AaeTeR 
KpaTKoe onHeaHHe npo~eAYPbl 3¢lA H oeHOSH~e nonomeHHR OM. B pa3-
Aene 3 o6eymAa~TeR pe3ynbTaT~ 3~A H npoSOAHTeR epasHeHHe e OM. 
0eHOSH~e S~SOA~ pa6oT~ eOAepmaTeR S pa3Aene 4. 

2. OnHCAHHE ~OPMAni-13MA 

2. 1. 0nTH4eeKaR MOAenb 

AnR epasHeHHR pe3ynbTaTos 3~A e TeopeTH4eeK~MH pae4eTaMH 
M~ s~6panH onTH4eeKy~ MOAenb e noTeH~HanoM nepsoro nopRAKa 
U(l). npeHMy~eeTsa H HeAOeTaTKH 3TOrO nOAXOAa AOSOnbHO XOpOWO 
H3y4eH~ /eM., HanpHMep, 15•61 /. KOHKpeTHaR MOAenb, npHMeHRS-

/78/ v u<t> waReR HaMH, OnHeaHa S pafioTaX ' . 0nTH4eeKHH nDTeH~Han , 
HenOKanbH~H H 3aSHeR~HH OT 3HeprHH, eTpOHTeR S HMnynbeHOM 
nnnrTn~~rTAP ~~ nr~nRP n~~~~v n ~nnM~~WTnnP 4HP. KnTn~~e 6e-
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pyTeR H3 3KenepHMeHTa, H HH~OpMa~HH 0 nHOH-HyKnOHHOH t -MaTpH­
~e, KOTopaR Ha MaeeosoA nosepxHoeTH onpeAenReTeR 4epe3 H3SeeT­
Hble ~a3bl paeeeRH~R rrN, a SHe MaeeosoA nosepxHoeTH 6epeTeR s 
eenapa6enbHOM SHAe e $QpM~aKTopaMH THna RMary4H. 

PaHee HaMH 6~n s~nonHeH OAHH 
roro rr4He paeeeRHHR, S KOTOpOM 
paeeeRHHR oT 3HeprHH s~6Mpanaeb 
THSHoro paAHyea: 

H3 sapHaHTOS 3~A 191 AnR ynpy-
3aS~eHMOeTb aMnmHYAbl ynpyroro 
s SHAe pa3nomeHHR THna 3~~eK-

2f+t 1 2 3 
k ctgBf =- a'f +bfTrr + cpT" + dp T", /1/ 

rAe T rr- KHHeTH4eeKaR 3HeprHR rr -Me30Ha, a KOMnneKeH~e 4H~na 
ae 'bp ,Cf H de- napaMeTpbl nOArOHKH. HeAOeTaTKOM TaKOH> 
napaMeTpH3a~HH RSnReTeR To, 4TO npH 6onbWHX 3HeprHRX IT" -
~200-250 M3B/ OHa npHSOAHT K HapyweHH~ YHHTapHOeTH: nap~Hanb­

Hble aMnnHTYAbl Ha AHarpaMMe ApraHa SbiXOART 3a npeAenbl yHHTap-
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HOrO Kpyra. B TOM sap~aHTe 3~A, KOTOp~A o6eymAaeTeR S HaCTOR­
~eA pa6oTe, M~ eTpeMMilHeb. SblfipaTb TaKy~ napaMeTpH3a~H~, KOTO­
paR 6blna 6bl nHWeHa 3Toro HeAOeTaTKa H SMeCTe e TeM HMena fibl 
npasHnbHOe noseAeHHe npH HH3KMX 3HeprHRX /T"-0-20 M3B/. 

t~bl napaMeTpH3osanM nap~HanbHY~ S -MaTpH~y 

s p(k) = 1+2 iff (k ), 

rAe fr (k) - nap~HamHaR aMnnHTYAa 

1 2i8f 
f f (k) = 2ik'( 1J f e -1), 

s SHAe Sf (k)=S~1 )(k) S~2 ) (k), rAe 

s?> (k)=(1-2ia1k2f+t )/(1+2ialk 2f+t ), 

S ~2) (k) -(1+a2k2P+2+ 2ia5 2f+t 2f+4 
r - a4e (1+2ia1k )k )/ /2/ 

/(1+ a3k2f+2 +a4(1-2iat k 2f +1)k2P +4 ). 

noAp06Hoe o6eymAeHHe CBOHeTS 3TOH napaMeTpH3a~HH eOAepmHTeR 
s pa6oTe141

. Mbl y4HTb1BanH 5 nap~HanbHbiX sonH (L max•4), KamAaR 
H3 KOTOpbiX OnHebiSanacb 5 KOMnneKeHbiMH napaMeTpaMM a1, ... ,a 5 . 
TaKHM o6pa3oM, Mbl sapb~posanH 50 napaMeTpos, 4T06bl A06HTbeR 
co;;.;;:.:;;;.,;:; ;;;.,;c;-;el'"'".,en • dJlb~X AaHHbiX no AHqxpepeH~HanbHbiM H non­
HbiM ee4eHHRM ynpyroro rr He paeeeRHHR. Beero 6blno N P = 338 
3KenepMMeHTanbHbiX T04eK. B pe3ynbTaTe noArOHKH nony4HneR 
:\' 2 /N P • 1 , 88. 

3. 06CY~AEHHE PE3YnbTATOB 

3. 1. 3asHeHMOeTb BenH4MHbl X- aeiiatot OT 3HeprHH 

Ha pHe. 1 noKa3aHo noseAeHHe oTHOWeHHR nonHoro ynpyroro ee-
4eHHR ~4He paeeeRHHR I< nonHoMy ee4eHH~ X= oe 11atot s 3asH­
eHMOeT~ OT 3HeprHH. WrpHxosoA nHHHeA HaHeeeH~ pe3ynbTaTbl 3~A. 
BHAHO, 4TO H3MepeHHoe a 3KenepHMeHTax OTHOWeHHe X ena6o 3a­
sHeHT OT 3HeprHH s o6naeTH oT 100 AO 300 M3B. 0AHaKo pe3ynb­
TaTbl 34>A noKa3b1Sa~T, 4TO npH ManbiX 3HeprHRX IT"'- 50 M3B/ se­
nH4HHa X yMeHbwaeTeR, r.e. nHoH-RAepHoe paeeeRHHe eTaHOSHTeR 
See 6onee HeynpyrHM. 3ro AOSOnbHO MHTepeeHbiH ~aKT, nOTOMY 4TO, 
so-nepSbiX, XOpOWO H3BeCTHO, 4TO TaKOe OTHOWeHHe AnR HyKnOH­
RAepHoro paeeeRHHR pacreT KOrAa 3HeprHR naAa~~ero HyKnoHa 

' 4 yMeHbwaeTeR I TN <1 00 M3B/. Bo-sTopbiX, AnR rr He -paeeeRHHR 
np11 T" •28 M3B 3aKpblaa~TeR see KaHanbl Heynpyroro paeeeRHHR, 
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PHc.3. 3asHCHMOCTb napaMeTpa 
HeynpyroCTH 7Jf OT 3HeprHH B 
S- H P -sonHax. CnnomHaH nH­

PHc.2. AHarpaMMa ApraHa AnH nap­
~Ho:H aMnJIHTY,[Ibi S -BOJIHbl, 
IIITpHxoso:H JIHHHe:H noKa3aHbi pe3yJib­
TaThl pacqeTa B OnTHqeCKOH MOAeJIH 
C U(l), KOrAa yqHThlBaeTCH JlHWb 
BKJiaA P83 -sonHbl s ITN-pacceH­
HHH. ToqeqHaH JIHHHH COOTBeTCTBy­
eT yqeTy BKJiaAa TOJlbKO ycpeAHeH­
HhlX no H3ocnHHY S ITN -soJIH. Bee 
KpHBhle, 3a HCKJiroqeHHeM WTpHXOBOH, 
HaqHHaiOTCH c TIT = 50 M3B. 

. ~~ 
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HHH - pe3yJibTaT 3~A, mTpHXOBaH o.6 
JIHHHH - pacqeT no OM. 3KcnepH­
MeHTaJibHhle TOqKH B3HThl H3 pa- 0.4 

:::~~=
1

noK~~;~~:~;~~~p~~;:~c;~ u~[L~~~~~~·~=~~~·~~~~~·=w~~] 
B pa:HoHe T rr"' 50-80 M3B. , ~ a!J 12b 1lib 200 210iJ 2SJ Ts{M1B) 

e4HTaHHa.R e OM. BHAHO, 4TO oHa Ka4eeTBeHHO aoenpoH3BOAHT noae­
AeHHe S-aonH~, nony4eHHoe a 3~A. 3To AaeT oeHoaaHHe AnR He­
noepeAeTBeHHOH npoaepKH TOro, HaeKOflbKO Ba~H~ nHOH-HYKflOHH~e 
8- BOflH~ H B 4eM ~e 3aKn~4aeTeR HX BflHRHHe Ha nHOH-RAepHy~ S-

BOnHy. /lS/ 
Ha KHHeMaTH4eeKHX eoo6pa~eHHH eneAyeT /eM., HanpHMep, /, 

4TO B nHOH-RAepHy~ nap~HanbHY~ BOflHY e onpeAeneHH~M 3Ha4eHHeM 
yrnosoro MOMeHTa fiTA AOfl~H~ AaBaTb BKnaA nHOH-HyKnOHH~e BOflH~ 
e pa3H~MH 3Ha4eHHRMH fiTN , He TOflbKO e frrN" fiTA · no3TOMY M~ 
a~nonHHnH pae4eT a OM, a KOTopoM nonHoeTb~ npeHe6peranH nH6o 
BKnaAOM S ITN , oeTaBnRR TOflbKO PrrN - H DITN -aonH~, nH60 OeTaB­
fl.RflH TOnbKO SITN H He Y4HT~BanH AOMHHHPY~Y~ B ITN -aaaHMO­
AeHeTBHH P38 -eonHy. Ha pHe.2 BHAHO, 4TO a nepaoM eny4ae no­
ny4aeTeR o6~4HOe pe30HaHeHOnOA06HOe noBeAeHHe, TOrAa KaK BO 
BTopoM eny4ae y4eT OAHOH n11wb SITN npHBOAHT K eHnbHOMY "e~a­
TH~" BeeH KapTHH~ noBeAeHHR S rr'\Je , H flHWb npH Man~X 3Hep­
rHRX I TIT -50 M38/ oHa HanoMHHaeT peaynbTaT nonHoro pae4eTa. 
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ii 

---;;-me -pacceHHHH npH 3HeprHH TIT = 
= 51 M3B. CnnomHaH JIHHHH - pe-
3YJibTaT 3~A, 3KCnepHMeHTaJibHbJe 
TOqKH B3HTbl H3 pa60Tbl /3/. 

... 
.:() 
~ 
a .., .... 
"' .., 
10 TaKHM o6paaoM, MO~Ho eAenaTb 

3aKn~4eHHe 0 TOM, 4TO OeHOBH~e 

+t 

4epT~ noaeAeHHR SIT~e onpeAe-

nR~TeR peaoHaHeHOH P-aonHOH a 
IT N -paeeeRHHH. YepeAHeHH~e no 

1130enHHY SrrN -aonH~ BHOeRT oe­
HOBHOH BKnaA B S -aonHy 11 

4He -
paeeeRHHR flHWb npH MaflOH 3HeprHH. 

Heo~HAaHH~M peaynbTaToM Hawero 
~aaoaoro aHanHaa RBHnoeb o6Hapy­
~eHHe Toro, 4TO s paHoHe T

11
-

-50-80 M3B nap~HanbHaR aMnnHTYAa 
S-aonH~ HAeT no rpaHH~e YHHTapHoro 

20 40 60 80 100120140 1608 Kl)yra /eM. pHe.2/. 3To oaHa4aeT, 
4TO B S -sonHe npH TaKHX 3HeprHRX eeTb TOflbKO ynpyroe paeeeR­
HHe, a S-sonHosoe nap~HanbHoe ee4eHHe seex HeynpyrHx peaK~HH 
eHflbHO nOAaBneHO, T.e. 

/3/ 

af ,. 4"2 I. (2 f + 1) Im f f , 
tot k e 

a f f - nap~HanbHaR aMnnHTYAa paeeeRHHR. 
TaKoe peweHHe ~A He 6~no HaHAeHO HH B OAHOM H3 aHanH30B,B~­

nonHeHH~X npH ~HKeHpoaaHH~x 3HeprHRX. XoTR, KaK BHAHO H3 pHe.3, 
Ha KOTOpOM noKa3aHa 3aBHeHMOeTb napaMeTpa HeynpyroeTH 11e= \Se(k)\ 

0 411 (1 2 ) OT 3HeprHH, HeKOTOpa.R TeHAeH~HR K yMeHbWeHH~ a R = k2 -71 O 

a paHoHe TIT- 50-80 t13B Ha6n~Aanaeb H paHee. 
TaK KaK npH s~nonHeHHH 3~A Tpe6yeTeR, 4To6~ 6~no nony4eHo 

eornaeHe OAHOspeMeHHO no seeM HMe~~HMeR 3KenepHMeHTanbH~M AaH­
H~M, TO snonHe MOrno nony4HTbeR, 4TO HMeHHO B AaHHOH o6naeTH 
3HeprHH 3~A nnoxo onHe~saeT 3KenepHMeHT H H3-3a 3Toro nony4a-

7 



eTC.R, 4TO TJ o= 1. 0AHaKO OKa3b1BaeTC.R, 4TO pe3yJlbTaTbl 3<!>A AOCTa­
T04HO xopowo socnpo~3BOA.RT 3Kcnep~MeHTaJlbHble du/dQ. B Ka-
4eCTse np~Mepa Ha p~c.4 noKa3aHo du/dO 113 3<1>A np11 3Hepr~l1 
51 M3B. --

3.3. A~cnepci10HHble cooTHOWeH~.R AJl.R rr 4He pacce.RH~.R 

BnoJlHe MOrJlo oKa3aTbC.R, 4To pe3yJlbTaT, noJly4eHHbl~ a 3<1>A 
AJl.R 8 -BOJlHOBOrO Heynpyroro paCCe.RHI1.R, MOr 803H~KHyTb 3a C4eT 
TOrO, 4TO Bb16paHHa.R HaMI1 napaMeTpl13a~~.R AJl.R 3aB~C~MOCT~ nap­
~~aJlbHO~ aMnJl~TYAbl OT 3Heprl1~ /2/ 11 BHyTpeHHe npOT~BOpe4~Ba 11 • 
Hanpi1Mep, OHa o6JlaAaeT HenpaBI1JlbHbiMI1 aHaJl~TI14eCK~M~ CBO~CTBa­

M~ ~ He YAOBJleTBOp.ReT A~Cnepc~OHHbiM COOTHOWeHI1.RM. 4T06bl npo­
Bep~Tb 3TO, Mbl paCC4~TaJl~ BeJli1411HY peaJlbHO~ 4aCT~ aMnJl~TYAbl 

pacce.RH~.R Ha HyJleso~ yroJl Ref(O) no cTaHAaPTHbiM A~cnepc~oH­
HbiM COOTHOWeHI1.RM C OAH~M Bbi411TaHI1eM/19 /: 

2 00 

Ref(w)=Ref(mrr)+ _g_l£ P J 2 lmf(x)dx . /4/ 
rr Wo (x 2-m~ )(x 2_w2)' 

rAe w ~ Trr + mrr Ref(w) ~ Imf(w) - peaJlbHa.R 11 MH~Ma.R 4aCT~ 

aMnJli1TYAbl pacce.RH11.R Ha HyJleso~ yroJl, a w 0 ~ 0 - nopor pa3pe-
3a 3a c4eT norJlOIJieH~.R n~oHa. lm f(w) Mbl annpoKC~M~posaJl~ 

A~aroHaJlbHblM naAe-annpoKc~MaHTOM [4x4]. ~ cHa4aJla noArOH.RJll1 
napaMeTpbl annp~KCI1Ma~~~ no 3Kcnepi1MeHTaJlbHbiM AaHHbiM AJl.R noJl­
Horo ce4eHI1.R rr He pacce.RHI1.R. 3To AaBaJlo HaM noseAeH~e Im f(w) 
B He~l13114eCKO~ OOJlaCT~ tw<mrr) ~ B OOJlaCT~ OOJlbWI1X 3Heprl1~. 

3aTeM Mbl <ll~Kc~poBaJl~ noseAeH~e lmf(w) np~ w<mrr 11 w >3m" 
~3 noArOHKI1 no 3KCnep~MeHTaJlbHbiM a tot , a a npoMe>KyTKe mrr <w<3mrr 
6paJl~ lmf(w) 111160 ~3 AaHHbiX 3<llA, Jl~6o 113 OnTI14eCKO~ MOAeJl~, 
11 HaXOA11Jl~ BeJl~411HY Re f(w) ~3 cooTHOWeH~.R I 4!. Ha p11c. 5 no­
Ka3aHbl pe3yJlbTaTbl cpasHeH~.R seJli14~Hbl Re f(w ), noJly4eH"H"bie"" c no­
MOIJib~ TaKO~ npo~eAYPbl 113 A~Cnepc~OHHOrO COOTHOWeHI1.R /4/ ~ TeX 
3Ha4eH~~ Ref(w), KOTOpble HenocpeACTBeHHO onpeAeJl.R~TC.R B 3<llA 
11OM. B11AHO, 4TO a o611acT~ MaJlblX 3Hepr11~ Trr<lOO M3B 3Ha4eH~.R 
Ref(w) ~3 3<llA cosnaAa~T c TeM~, 4TO noJly4a~TC.R ~3 A11Cnepcl1oH­
HblX COOTHOWeH~~, KOrAa lmf(w) 6epeTC.R TaK>Ke 113 3<!>A. CJleAOBa­
TeJlbHO, a 3TOM CMbiCJle MO>KHO C4~TaTb, 4TO np11 Trr< 100 M3B na­
paMeTp~3a~I1.R /2/, ~CnOJlb3yeMa.R 8 3<!>A, BHyTpeHHe COrJlaCOBaHa, 
~ noseAeH11e S-BOJlHbl np~ 3T~x 3Hepri1.RX HeJlb3.R np11n11cblBaTb He­
AOCTaTKaM 8 aHaJl~T~4eCKO~ CTpyKType Bblpa>KeH~.R /2/. 

CpasHeH~e pe3yJlbTaTos OM, sblnOJlHeHHOe TaKI1M cnoco6oM, no­
Ka3blsaeT, 4To, KaK 11 om~AaJlOCb, nl1oH-.RAepHa.R aMnJl~TyAa, pac­
C411TaHHa.R a OM, He YAOBJleTsop.ReT A~cnepc~OHHblM cooTHOWeH~.RM 
T~na /4/. HHTepecHo, 4TO CTeneHb 3Toro paccorJlacosaHI1.R seJl~Ka 
so see~ o611acT~ 11CCJleAyeMblX 3Hepr~~. Bo3MO>KHO, 3TO npo.RBJleH~e 

Toro o6CTO.RTeJlbCTsa,4TO a OM He BblnOJlH.ReTc.R KPOCCI1Hr-ci1MMeTp~.R 

aMnJl~TYAbl pacce.RH~.R. 
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PHc.S. 3HepreTHqecKaa 3aBHCHMOCTb Ref(w). CnnomHoH, 
WTpHXOBOH H mTpHx-nyHKTHpHOH nHHH.RMH llOKa3aHhl pe-
3ynbTaThl pacqeTa Ref(w) no clJopMyne /4/, KOr.o;a lmf(w) 
6panHCb H3 3KCnepHMeHTa, H3 3<1>A H H3 OM, COOTBeTCT-
~..................... v ................... ,. ........... ..... ,.,..,....,..,,...,.,,..'V''l .. #TZ TTf"\'11'-:lo:J!lU'J...T RAf(,_, \ 
~ ................ ""' • .L\..t"".)'"'"~ ............................ --·····----- --~-·-·-. 

Henocpep;CTBeHHO nonyqaro~eca B OM H 3<1>A. 3KcnepHMeH­
/2/ 

TanbHbie p;aHHbie .o;na Ref(w) B3.RTbl H3 pa6oTbi . 

4: OCHOBHbiE BbiBOAbl 

Pe3yJlbTaTbl 3<llA ynpyroro rr ~e pacce.RHI1.R npeACKa3blBa~T He­
CKOllbKO HOBblX <!leHOMeHOB, KOTOpble MOryT 6blTb nposepeHbl 8 6yAy­
IJI~X 3KCnepi1MeHTax: 

1. YMeHbWeHI1e A01111 ynpyroro pacce.RH~.R np11 MallblX 3Hepr~.Rx 
fTrr<50 M3B/. Pa3H~~a Me>KAY pe3yJlbTaTaMI1 3<llA 11OM /cM.pl1c.1/, 
B03MO>KHO, CB~AeTellbCTByeT 0 C~JlbHO~ p01111 KaHana norJlOIJieH~.R 

n110HOB a o6nacTI1 Trr<50 M3B. 

2. noAaBJleH~e nap~l1aJlbHOrO Ce4eHI1.R Heynpyroro pacce.RH~.R B 
S -sonHe a pa~oHe Trr- 50-80 M3B. 3ToT pe3yllbTaT <!la3osoro aHa­

Jll13a 8 np~H~~ne MO>KeT 6b1Tb nposepeH a ~3MepeH~.RX A11<ll<!lepeH~11anb­
HOro ce4eH~.R KBa3~ynpyroro pacce.RH~.R n110HOB Ha 

4
He • Ecn~ a~ 

Ae~CTB~TellbHO CI1JlbHO nOAaBJleHO 8 3TO~ 06JlaCTI1 3Heprl1~, TO TOr­
Aa a A~<ll<!lepeH~11allbHOM ce4eHI1~ Ksa311ynpyroro pacce.RH~.R AOll>KeH 
Ha6n~AaTbC.R rny60K11~ M11HI1MyM, KorAa yron pacce.RHHOro n~oHa 
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6nH30K K 90~ OH no~en~eTc~ Ha-aa Toro, 4TO nap~HanbHoe ce4e­
HHe B P -eonHe 6yAeT npH Orr= 90° paBHbiM HyniO, a~ .. 0, no npeA­
nonomeHHIO, a BKnaA B~CWHX nap~HanbH~X BOnH B paccMaTpHBaeMOA 
o6nacTH 3HeprHA HaneTaiO~ero nHOHa fTrr- 50-80 M38/ Man. TaKoA 
3¢$eKT AOnmeH xopowo HaoniOAaTbc~, TaK KaK AH$$epeH~HanbHOe 
Ce4eHHe KBa3Hynpyroro B~6HBaHH~, H3MepeHHOe B/20/npH 6onbWHX 
3HeprH~x IT rr = 120, 145 H 165 M38/, He HMeeT HHKaKoro MHHHMyMa 
npH () rr= 90°, a n04TH nOCTO~HHO OT () "'40 ° AO () •180°, 

TT TT 

M~ 6naroAapH~ B.6.6en~eey, P.Maxy H M.X.XaHxacaeey aa nno­
AOTBOPH~e o6cymAeHH~. 
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TEMATWIECKHE KATErOPHH nYBJIHKAUHA 

OB~E~HHOro KHCTHTYTA ~PHYX 
HCCJIE,nOBAHHA 

H!uleKC TeMaTIIKB 

1. 3KcnepHMeHTanbHa~ ~3HKa BWCOKHX 3HeprHH 

2. TeopeTH~ecKa~ ~3HKa BYCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHa~ HeHTpQHHa~ ~3HKa 

4. TeopeTH~ecKa~ ~3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHa~ cneKTpOCKOnH~ H paAHOXHMH~ 

7. ~3HKa TA*enWX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3a~HA o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11. Bw~HcnHTenbHaA MaTeMaTHKa 11 TexHHKa 

12. XHMMA 

13. TexHMKa ~M3M~ecKoro 3KcnepHMeHTa 

14. HccneAOBaHM~ TBePAWX Ten H *MAKOCTeH 
~AepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHa~ ~3HKa ~AePHWX peaK~MH 
npM HM3KHX 3HeprMAX 

16. ~03MMeTPM~ M ~3MKa 3a~TW 

17. TeopMA KOHAeHCMpoaaHHOrO COCTO~HM~ 

18. Hcnonb30BaHMe pe3ynbTaToa M MeTOAOB 
~YHAaMeHTanbHWX ~3M~eCKHX MCCneAOBaHMH 
B CMe*HWX o6naCTAX HayKH M TeXHMKH 

19. 6HO~I1311Ka 
3 

HHKHTHY $., Cano~HHKOB M.r. P4-82-425 
HHTepnpeTaQHH pe3ynhTaToB ~a3oBoro aHanH3a 
ynpyroro u4He-pacceHHHH 

06cyJKAaJOTCH pe.r,ynhTaT&I 3aBHCHII.\ero oT 3HeprHH ~a3oBoro 
aHanH3a ynpyroro " He pacceHHHH B o6nacTH 3HeprHH T"= 
= 0-300 M3B. 06Hap~eHo YMeHhmeHHe AOnH ynpyroro pacceHHHH 
B nonHoM ce'l:eHHH u4 He - pacceHHHH npn MaJiblX 3HeprHHX IT" .< 
<50 M3B/ H noAaBneHHe napQHanhHoro ce'l:eHHH Heynpyroro pacceH­
HHH B S -BonHe B paHoHe T"- 50-80 M3B. IlpoBOAHTCH cpaBHeHHe 
C paC'leTaMH no OUTH'leCKOH MOAenH H AHCUepCHOHHb~ COOTHOWeHHHM. 

Pa6oTa BhlnonHeHa B lla6opaTOPHH HAepHbiX npo6neM OllHH. 

~T! - 't.... ! &.. .! . . T:' P - - - -1- -- .! 'I- - -- '' , 
.L.'L\...LI . .Lt,.LU. J.. e J UO.tJV~U.U,J,..l\.UV .LJ..Ue 

Interpretation of the Phase Shift Analysis 
of Elastic u4He Scattering 

The results are discussed of an energy dependent phase 
shift analysis of elastic u4 He scattering for energies T u= 

= 0-300 MeV. A decrease of the contribution of elastic scat­
tering to the total u4He scattering cross section has been 
found at low energies ( T" < 50 MeV), while the partial inelas­
tic cross section in the S -wave turns out to be suppressed at 
energies within the energy region T"-50-80 MeV. Comparison 
is made with results from optical model calculations and dis­
persion relations. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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