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1. BBEAEHI1E 

B nocneAHHe roAbl np11 HccneAOBaHI111 peaK'-111~ THna 
4° Ca + 4° Ca 

8 3HepreTI14eCK11X cneKTpax HeKOTOpWX ~parMeHTOB 6wn11 06Hapy~e
Hbf cne'-111~114eC K11e CTPYKT YPbl /!' 2/, COOT BeT CT BYIOll\11e HAepHbiM 803-
6y~AeHI1HM B o6nacTI1 oT 25 AO 100 M3B. BwcKaswsanHcb npeAnono
meHHH, 4TO 3TI1 CTpyKTypw MOryT 6WTb CBH3aHW C r11raHTCKI1MI1 pe-
30HaHcaMI1 BWCOKO~ MynbTI1nOnbHOCTI1. B CBH311 C 3THM 8 HeAaBHe~ 

pa6oTe/3/ 8 MOAenH He3aOI1C11MWX 4aCTI1'-I 6wn11 H3y4eHW Cl1nOBWe 

~YHK'-11111 4aCTH4HO-AWP04HWX nepeXOAOB, B036Y~AaeMWX B cnnOWHOM 
cneKTpe BHeWHHMH nonHMH THna rL YLo· 4HcneHHwe pac4eTw, npo
BeAeHHbre AnH KOHe4HbiX noTeH1..111anos ByAca-CaKcoHa 11 XapTpH-4>oKa, 
noKa3anH, 4TO CHna nepeXOAOB BWCOKO~ MynbTI1nOnbHOCTI1 (L > A 113 ) 
KOH1..1eHTpl1pyeTCfl np11 cpaBHHTenbHO H113KHX 3HeprHHX B036Y~AeHI1fl, 

a COOTBeTCTBYIOll\He 11M 3HepreTI14eCKI1 B3BeWeHHWe npaBHna CYMM 
npaKTH4eCKI1 11C4ep{lbiBaroTcH AO 3Heprl1~ .;50 M3B. B pesynbTaTe 
8 pa6oTe /3/ CAenaH BbiBOA, 4TO Ha6niOAaeMWe B CTOnKHOBeH1111 TH
menwx 110HOB BWCOK03HepreTI14eCK11e CTPYKTypw He MOryT 6WTb CBH-
3aHW C 4aCTH4HO-AWP04HWMI1 nepeXOAaMH BWCOKO~ MynbTI1nOnbHOCTH -

no Kpa~HeA Mepe np11 on11caHHH B MeTOAe cny4a~Ho~ ~asw. 
0AHaKO cneAyeT OTMeTI1Tb, 4TO 3TOT BbiBOA cnpaBeAn11B TOnbKO 

Anfl 3neKTPH4eCKI1X none~ Tl1na rLYLM• OTBe4aiOll\HX HyneBOMy ne
peAaHHOMY HMnynbcy. np11 6onbW11X L 3TH nonfl Ae~CTBYIOT B OCHOB
HOM Ha AaneKyro oT noaepxHOCTH HAPa 4aCTb pacnpeAeneHHH nnoT

HOCTI1, TaK 4TO AOMI1HI1PYIOll\YIO ponb 8 3TOM cny4ae 11rpaeT nepeXOA 
c nocneAHero sanonHeHHoro OAH04aCTI14Horo ypoBHH. B TO ~e speMH 
np11 CTOnKHOBeHI111 Tfl~enwx 110HOB MO~HO 0~11AaTb nOHBneHI1fl noneA 
BWCOKO~ MynbTI1nOnbHOCTI1, KOTOpWe 3$~eKTI1BHO B03Ae~CTBYIOT He 
TOnbKO Ha 3TOT AaneKI1~ XBOCT pacnpeAeneHI1fl nnOTHOCTI1, HO 11 Ha 
noaepXHOCTHYIO 11 BHYTPeHHIOIO o6naCTb HApa, 11 TOrAa B 11rpy BCTy
naroT npaKT114eCK11 see 4aCTI14HO-AWP04HWe nepeXOAW. no3TOMY B03HI1-
KaeT He06XOA11MOCTb 11CCneAOBaTb OTKn11K HApa Ha TaKI1e BHeWHI1e 
nonH, KOTopwe xopowo nepeKpwsaroTcH c Kone6aHHHMI1 nosepxHOCTHo
ro 11 o6beMHoro Tl1na. CornacHo pa6oTe/4/ cneAyeT o~HAaTb CYll\ecT
BeHHoro 113MeHeHI1fl pacnpeAeneHI1fl Cl1nbl nepeXOAOB B 3a811CI1MOCTI1 
OT B11Aa BHeWHero nonH. 

2. Cl1nOBWE 4>YHKU1111 

B AaHHO~ pa6oTe HccneAYIOTCH pacnpeAeneHHH c11nw 4aCTH4Ho-Aw
po4HbiX nepeXOAOB Anfl BHeWH11X nonei1 cneAYIOll\ero B11Aa: 
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VLM (~ = VL (r) y LM • 

v~ (r) 
[(2L + 1)!! I qL] jL (qr), 

au 1ar. 
/1/ 
121 

rAe jL(q~- c$ep~4ecKaR $YHK~~R 6eccenR, q- nepeAaeaeM~~ 4ac
T~4Ho-A~P04HO~ nape ~Mnynbc ~ U- caMocornacoeaHHoe none. no
nR 111 xapaKTepH~ AnR 3neKTpoMarH~TH~X npo~eccoe, a TO epeMR 
KaK none 121 npe~My~ecTBeHHO eoa6ymAaeT noeepxHOCTH~e Kone6a
H~R RAep. 

B o6ono4e4HO~ MOAen~ Heeaa~MOAe~cTBY~~~x 4acT~~ pacnpeAene
H~e C~n~ 4aCT~4HO-A~P04H~X nepeXOAOB MOmHO xapaKTep~30BaTb c~
nOBO~ $YHK~~e~ 

2L+ 1 o 
0 

o 2 2 SL(w)=- --Im(\L (r 1)AL(r 1 ,r 2,w)VL(r 2)r 1r 2 dr 1dr 2 , 131 
11 

rAe AL - MynbT~nonbHaR KOMnOHeHTa 4aCT~4HO-A~P04Horo nponara
TOpa, w - 3Hepr~R B036YmAeH~R. AnR nepeXOAOB B CnnOWHO~ cneKTP, 
~cnonb3YR cenapa6enbHOCTb MH~MOH 4aCT~ OAH04aCT~4HOH $YHK~~~ 
rp~Ha, MOmHO nony4~Tb lSI: 

SL (w) = ~- 0 , knfj I <(f-}) j II YL II (f' 1)j'> f Rnfj (r) VL (r) REf'i-{r) r 
2
drl

2
• 

nfjf 1 0 /4/ 
..................................... -~-··-····- --··~·---- .... n . ~- .... nfj - ............. • .......... ~ ............ ...., .... ~ ........ u·•n '-'Hnv..,o'"" 1 Yl""1nDIA y iJuaMcVI VI u. ~r· j, -

paA~anbH~e eonHoe~e $yHK~~~ B cnnowHoM cneKTpe c 3Hepr~e~ E = 
= fnfj +w , HOPM~poeaHH~e Ha B(E - E'). 

npemAe 4eM nepeXOA~Tb K o6cymAeH~~ peaynbTaTOB 4~cneHH~X 
pac4eToB, npoeeAeM Ka4eCTBeHH~e o~eHK~ pacnpeAeneH~H SL (w)~x 
MOmHO nony4~Tb, aHan~3~PYR paA~anbH~e MaTp~4H~e 3neMeHT~ B 
!41. B cny4ae noneH rLYLM np~ L »·A 113 OCHOBHoi:i BKnaA a 
SL (w) AaeT MaTp~4HbiH 3neMeHT nepexoAa c nocneAHero aanonHeH
Horo ypOBHR B COCTORH~e cnnOWHOrO cneKTpa, KOTOP~H xapaKTep~-

oo -f( ~ L r::-- r-----
ayeTcR ~HTerpanoM J e r iL (kr) dr , rAe K=v'2mw s , k= van(w-w s) , 

W 8 - 3Hepr~R Cenapa~~~ HYKnOHa, m - Macca HyKnOHa. npRMOe 
Bbl4~cneH~e 3Toro ~HTerpana np~BOA~T K cneAY~~eH o~eHK<:! AnR 
c~nOBOH $YHK~~~: 

- L 2L 
SL (w) "(w -w

8
) lw o /51 

0TC~Aa 
e6n~3~ 

w~p~Ha 

B~TeKaeT, 4To AnR L >>A 113 c~noe~e $YHK~~~ noKan~ay~TCR 
OAHOH ~ TOH me 3Hepr~~ wm .,x = 2w s , np~4eM c POCTOM L 
pacnpeAeneH~R c~n~ nepeXOAOB yMeHbwaeTCR: 

rL ""4w
5
Jfn 2IL. !6! 

2 

"" 

•' 

"' 

TaK~M o6pa30M, noATBepmAaeTCR BbiBOA pa6oTbl 131, 4TO a cny4ae 
noneH rL YLM np~ 6onbw~x L $yHK~~R eoa6ymAeH~R RAPa xapaKTe
p~ayeTcR OAH~M MaKC~MYMOM np~ cpaBH~TenbHO H~3KOH 3Hepr~~ 

B036ymAeH~R "'2w 
8 

• 

,[\nR noeepXHOCTHbiX noneH j_!!_ Y LM C~Tya~~R COBepweHHO ~HaR. 
- ar 

B 3TOM cny4ae np~ L >> AII3 MaTp~4Hble 3net>leHTbl onpeAenR~TCR 
nepeKpbiT~eM OAH04aCT~4HbiX eonHOBbiX $YHK~~H Rnfj co c$ep~4e
CK~M~ $yHK~~RM~ oeccenR jL(k~ Ha noeepxHOCT~ RApa. nocKOnbKY 
3Ha4eH~R I R nfj I CBR3aHHbiX cocTORH~H Ha noeepxHOCT~ RAPa 
He 04eHb C~nbHO MeHR~TCR OT COCTORH~R K COCTORH~~, TO MaKc~
MYM B pacnpeAeneH~~ SL(w) 6yAeT np~MepHO B TOM MeCTe, rAe Ha
XOA~TCR MaKc~MYM jL(kR0 ) I R0 - paA~YC RAPal. Hcnonb3YR ac~Mn
TOT~4ecK~e BblpameH~R AnR yanoe 6ecceneBbiX $YHK~~H, nony4aeM, 
4TO TaKaR C~Tya~~R COOTBeTCTByeT 3Hepr~~ B036ymAeH~R, 6~CTPO 
pacTy~eH c L: 

8 213 L 2 
w (L) "' f F(-) (-113) ' 

mllx 9TT A 171 

rAe fF - 3Hepr~R $epM~. np~ 3TOM W~p~Ha pacnpeAeneH~R TaKme 
pacTeT cy~eCTBeHHO C pOCTOM L: 

rL "'4fF(~) 213(_!.!._) 213 
9TT A • 181 

t~ ... l n~IAVr\nlAM k" DLIDr'l,n,~/ 
1 

IJTf""\ r_:'T~~/1.1'~~~~~ ~ '!~~~~~~~~~ ~~~5:,.':::;:.~: !~!:: ••N 

pa AnR noneH noeepXHOCTHoro T~na crnam~eaeTcR no Mepe yeen~-
4eH~R L ~ BPRA n~ OHa ~omeT npORBnRTbCR np~ 6onbW~X L. no-e~
A~MOMy, ee MOmHO 3aMeT~Tb n~Wb np~ He cn~WKOM 6onbW~X 3Hepr~
RX B036ymAeH~R ( w- ;5 2f F ),ecn; B peaK~~~ nepeAa~TCR yMepeHHble 
3Ha4eH~R L lcKameM, L < 2A1 r. 

BbmonHRR aHanor~4Hble -o~eHK~ AnR nonee\ I 1 I np~ q =/0, MOmHo 
noKa3aTb, 4To np~ Man~x q Ka4ecTeeHHo coxpaHReTCR $opMa pacnpe
AeneH~R 151, OAHaKO 3Hepr~R MaKC~MyMa MeAneHHO pacTeT C poe
TOM q. Cy~ecTBeHH~x ~3MeHeH~H B $OpMe SL(w) MomHo om~AaTb 
TOnbKO np~ 3Ha4eH~Rx q 2 PF(L/A1 I~I<OrAa BHeWHee none Ha noeepx
HOCT~ RApa CTaHOB~TCR ManbiM. 

3. PAC4ETW H 06CYR,[IEHHE 

4~cneHHble pac4eTbl SL(w) AnR 4°Ca 6bln~ npoBeAeHbl c ~cnonb
aoeaH~eM noTeH~~ana ByAca-CaKcoHa c napaMeTpaM~ 16/: Vo = 
= -53,3 M3B, Ro= 1 ,24A1I3~M, a= 0,63 $M. BKn~4ancR TaKme cn~H
op6~TanbHbiH noTeH~~an c napaMeTpoM K sf = 0, 263 $M 2, 4TO np~
BOA~T K 3Hepr~~ nocneAHero 3anonHeHHOro HeHTPOHHOrO YPOBHR 
w s = 15,8 M38. np~ B~4~cneH~~ c~nOBbiX $YHK~~H 131 ~cnonbao-

3 



.sLtwl 
102 

101 

1,_•6 

t.Oca 

q·O 
L. 12 

. .<·~·~·>····· .. ~ = 11. 

. ;I\ '' ·. 
:/ ~ •• •• L=10 
:, - ....... 

100 

i 
j __ _ 

20 30 1.0 

I
s, twl I L MJ8·fi,M-1J ', 

SO Dco 

~ "' 30 . . .. •. 

20 

10 

3 I 
I 

50 

·· ... 
•, 

60 

I 

\~ 
-' 

2 '! I 1 \ ~ ~ ~ 
~ I 1111cr;~~...J 
:j / / ~ _j 

~ • -' 

10Df SL(wl 

L.Dca 

q =l!p.ll-' 

10-1 

10-2 

w(MaBI 20 1.0 50 80 100 120 wiM381 

PHc. I • P acrrpe,n;enenHe CHJ1bi qac THtJ:
no-,!J;bipotJ:HblX rrepexo,n;os a 4°Ca,so3-

6y)l(,!l;aeMbiX noneM [(2L+1)!!/q~jL(~)YLM 
nnu n-f\ /ron~o!l/ TX n =1 () ffiu-

I crrpasa/ gnH pa3nHtJ:HbiX MYJ1hTHrronb

noc Teil. EAHHH:~bl H:3MepeHH:H: 
~M 2L/M3B C YMHO~eHH:eM Ha ¢aKTOp 

10 7 /L=6/, 10 11 /L=S/, 10 15 

/L= 10/, 10 19 /L= 12/ H 10 24 

/L= 14/ . 

PHc.2. PacrrpegeneHHe CHJ1bl tJ:aCTHtJ:

no-gbipotJ:HbiX rrepexogos a 4° Ca, so3-

a u --6Y)I(,!l;aeMbix rroneM --- YLM (n) AJ1H ar l_w I 1 
1 - 1~~_____1_______._1-.__,_+ .. 1 l 
10 20 30 50 100 200~

"' [M18J pa3J1HtJ:HbiX MYJ1bTH:IIOJ1bHOC TeH. 

saneR MeTOA Bb14~eneHHR nponaraTopa AL B KOOPAHHaT~OM npeAeTas
neH~H e T04Hb!M y4eTOM OAH04aeT~4HOrO KOHT~HyyMa/ 5 ;, 3TO noaso
nReT nony4~Tb HenpepblBHble paenpeAeneH~R SL (w) sblwe nopora ee
napa~~~ HYKflOHa 3a e4eT y4eTa B03MOmHoeT~ BblneTa HYKnOHOB B 
ennowHo~ eneKTp. 

AnR He en~wKoM 6onbw~x aHa4eH~M L a H~3K03HepreT~4eeKo~ 
4aeT~ SL~) MoryT noRBJ1RTbeR yaK~e peaoHaHcbl, esRaaHHble e 4ae-

4 

i) 

) 

T~4HO-Ablp04HblM~ nepeXOAaMH Ha KBa3~eTali~OHapHble eoeTORH~R. 

l<aK B~AHO 1-13 p~e. 1 ~ 2, TaK~e peaoHaHebl HMeiOTeR TOnbKO AnR 
L < 6. HeKoTopaR rpoec-eTpyKTypa npoRanReTeR H npH L =8 a eny-

4ae -none~ /2/. 
B eny4ae none~ /1/ np~-1 q=O, KaK B~AHO H3 pHe.l, paenpeAe

neHHR S L (w) HMeiOT MaKeHMYM s6n1-1a~ wm a;' 2w 
8 

,;. "J2 M38 AnR 
seex paeeMoTpeHHbiX MYJ1bTHnonbHoeTeM, npH4eM e poeTOM L paenpe
AeneH~R eymaiOTeR 8 eOOTBeTeTBH~ e Ka4eeTBeHHblMH Ol.leHKaMH /5/ 
H /6/. C poeTOM q 3Hepr~R MaKeHMyMa paeTeT, AOeTHraR npH q = 
= 1 <!>M-1 3Ha4eH~R wmax""SO M3B, OAHaKo cj>opMa SL (w) eylJ1eeTBeH
HO He MeHReTeR. 

AnR none~ /2/ eHTya~HR eTaHOBHTeR eoaepweHHO ~Ho~ /pHe.2/. 
C1-1na 4aen14Ho-Abtp04HblX nepexOAOB paenpeAenReTeR no 3Ha4HTenb
HO 6onee WHPOKOMY HHTepsany 3HeprH~, 4eM AnR noneM /1/. C poe
TOM L paenpeAeneH~R 6bteTpO eMelJ1aiOTeR B o6naeTb BbleOKHX 3Hep
rH~ e OAHOBpeMeHHblM ysenH4eHHeM ~x WHPHHbl. TaKoe noseAeHHe 
XOpOWO eornaeyeTeR e Ka4eeTBeHHbiMH Ol.leHKaMH /7/ H /8/. noMHMO 
ABYX enel.ll-1CI>H4eeK~x yaKHx peaoHaHeos ADR L=6 npH 3HeprHH 
,20 M38 noRBnRIOTeR HeKoTopbte eTpyKTypbt AnR L = 5,6 H 7 s6nH31-1 
30 H 40 M38. npH w~ 50 M38 pacnpeAeneHHR eTaHOBRTeR rnaAKHMH. 

KonH4eeTseHHble Ol.leHKI-1 3HeprHM lleHTpa TRmeeTH 4aeTJ.14HO-Abi
P04Hblx nepexoAOB MynbTHnonbHOeTH L a paanH4HbiX nonRx MomHo 
nony4HTb e nOMOlJ1biO npaBHfl eyMM / 3•7 f: 

("
L 

'l1i L / 'l1i L = Y ,,, . I <'f II vo II 0 >I 2; Y I dll V 0 II 0> I 2 ;q; 
U f I' '' L " ' f ' " L" 

B paeeMaTpHsaeMoM MOAenH 

00 00 

WL I w ~ (w) dw I r SL (w) dw 
0 0 /10/ 

1 d V0 2 V0 2, 2 2 
-- ( p (r) ( ( -1...) + L(L+l) (-__!-) 1 r 2dr / ( p(r) (VL (r)) r dr, 
2m dr r 

rAe p(r) - o6ono4e4HaR nnoTHOeTb. 3To BblpameHHe cnpaseAnHBO AnR 
AOeTaT04HO 6onbWJ.1X L, KOrAa OTeyTeTByeT BKnaA B :lfl[. MaTp~4HbiX 
3fleMeHTOB MemAY aanonHeHHbiMH OAH04aeTM4HbiMJ.1 eoeTORHMRMH /a eny-
4ae 4° Ca AnR L ~5 I. PeaynbTaTbl 4HeneHHbiX pae4eTos wL AflR 
noneM /1/ ~ /2/ e L= S-14 npHBeAeHbl a Ta6n1-11.1e. TaM me noKaaa
Ha AOnR 3HepreT~4eeKM saseweHHoro npas1-1na eyMM /3BnC/, npHxo
ARlJ1aReR Ha ~HTepsan 3HeprHM soa6ymAeHMR 0-80 M38 AflR noneH 

rLYLM 1-1 Ha ~HTepsan 0-240 M3B AflR noneH ~-¥ YLM' 3Ta Ta6n~1.1a 
enym~T AOnOflHHTeJ1bHbiM nOATBepmAeH~eM BbiBOAOB 1 nony4eHHbiX Ha 
OeHOBe npoBeAeHHOrO Bb!We paeeMOTpeHHR, 
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4TO KacaeTCR ponH 3$$eKTHBHOro B3aHMOAeHCTBHR MemAY KBa3H-
4aCTH4aMH, TO Mbl He OmHAaeM, 4TO era BKnl04eHHe CYUieCTBeH" H3-
MeHHT nony4eHHble pacnpeAeneHH.R SL (w), nocKOilbKY npH L z_ ~A 1 3 

3TO He Bbl3b1BaeT CHnbHbiX KonneKTHBHbiX 3$$eKTOB, a nHWb npHBOAHT 
K He6onbWOMy CABHry pacnpeAeneHHH B CTOPOHY MeHbWHX 3HeprHH6na
rOAap.R npHT.FirHBaTenbHOMY xapaKTepy CHn B H30CKan.RpHOM KaHane. 
Y4eT CB.R3H c 6onee cno~HbiMH KOH$Hrypa4H.FIMH /THna 2 4aCTH4bl -
2 AbiPKH H T.n./ MomeT AaTb AOnOilHHTenbHOe YWHPeHHe CHnOBbiX 
$YHK4HH, OAHaKO MaCWTa6 3TOro YWHPeHHR He HaCTOnbKO aenHK, 
4T06bl H3MeHHTb Ka4eCTBeHHbiH xapaKTep pacnpeAelleHHH SL(w). 

4. 3AKI1104EHI1E 

nony4eHHble peaynbTaTbl noaaonRIOT CAenaTb BbiBOA, 4TO xapaK
Tep pacnpeAeneHHR CHnbl 4aCTH4HO-AbiP04HbiX nepeXOAOB B cnnOWHOM 
cneKTpe npH BbiCOKHX MynbTHnOJlbHOCT.FIX AnR peanHCTH4eCKHX noTeH-
4Hanoa cpeAHero non.R CYllleCTBeHHO aaaHCHT aT BHAa BHewHero no
nR. TaK, a nonRx noaepxHOCTHoro THna c 6onbWOH MynbTHnonb
HOCTbiO L 4aCTH4HO-AbiP04Hble CTeneHH CB060Abl npO.FIBJl.FIIOTC.FI npH AO
BOnbHO BbiCOKHX 3HeprH.RX, HO He B BHAe KaKHX-nH60 pe30HaHCOB, 
a B BHAe WHPOKHX 6eCCTPYKTYPHbiX pacnpeAeneHH~. CTpyKTypbl B 
SL(w) An.R paccMoTpeHHbiX noneH npoRBn.RIOTC.FI nHWb npH w ~2£F 

AnR yMepeHHbiX 3Ha4eHHH L < 2 A 113. 3TH CTPYKTYPbl Ka4eCTBeHHO 
MOmHO COnOcTaBHTb HH3K03HepreTH4eCKHM CTpyKTbpaM npH 25 H 
4r; M3B. o6HaovmeHHbiM /1,2/ B OP~KUIAIA 40Ca + 4 Ca. n.n.~o~r~Kn ~Tn rn

nocTaaneHHe npaaoMepHo nHWb a TOM cny4ae, ecnH non.R, B03HHKaiO
lliHe npH CTOnKHOBeHHH .RAep, He CnHWKOM CHnbHO OTnH4aiOTC.FI OT 
paccMoTpeHHbiX 3Aecb. 4To KacaeTc.R CTPYKTYP npH 3HeprH.RX aoa-
6ymAeHH.FI 65 H 90 M3B, Ha6niOAaeMbiX B 3TOM 3KCnepHMeHTe, TO OHH 
BP.FIA nH MoryT 6b1Tb aCC04HHpoaaHbl C 4aCTH4HO-AbiP04H~MH nepexo
AaMH, XOTR nocneAHHe H MoryT AaBaTb 3aMeTHbl~ BKnaA B Ce4eHHe 
/a cny4ae noneH noaepxHOCTHoro THna/. 

Mbi 6naroAaPHbl ~.A.fapeeay, E.6aHry, C.T.6enReay H C.B.Tono
KOHHHKoay sa none3Hble o6cymAeHH.R. 
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TEMATM'IECKHE KATErOPHH llYBJIHKAUHR 

OBnE~EHHOrO HHCTKTYTA ~PHYX 
HCCJIE.Z.OBAHHA 

Ha.neKc TeMaTKKa 

1. 3KcnepHMeHTaflbHaR ~3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTaflbHaR HeHTpOHHaR ~3HKa 

4. TeopeTH4eCKaR ~3HKa HH3KHX 3HeprH~ 

5. MaTeMaTHKa 

6. ~AepHaR cneKTPOCKOnHR H paAHOXHMHR 

7. ~3~a TR*eflWX HOHOB 

8. KpHoreHHKa 

q~ Vr~tnnwT .. nw 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTaflbHWX 
AaHHWX 

11. Bw4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HCCfleAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTaflbHaR ¢M3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~3HKa 3a~TW 

17. TeopHR KOHAeHCHpOBaHHOro COCTORHHR 

18. Hcnonb30BaHHe pe3yflbTaToa H MeTOAOB 
~YHAaMeHTaflbHWX ¢M3H4eCKHX HCCfleAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. bHO~H3HKa 

P4-82-8S nanb4~K B.B., nRTOB H.H., $aRHC C.A. 
RAepH~e B036Y~AeH~R C B~COKOH MynbT~nonbHOCTb~ B KOHT~HyyMe 

B MOAen~ HeBJaV.MOAeAcrey~~~x 43CTH~, HaXOAR~~XCR a noreH~~ane ByAca
CaKCOHa, paccMoTpeH~ pacnpeAeneH~R c~n~ ~JocKanRpH~x 4acT~4HO-A~P04H~x 
nepeXOAOB, B036y)!(AaeM~X nonRM~ C pa3n~4HOO paA~anbHOH 3aB~C~MOCTb~ ~ C Bbi
COKOH MynbT~nonbHOCTb~. noKa3aHo, 4TO MR MynbT~nonbHbiX oneparopoa jL(qr) YL\ 
I L:! A 113, q <J $M-1 I 3T~ pacnpeAe.1eHHR ~Me~T MaKCHMYM npH OAHOH ~ roA lfje 
cpaeH~TenbHO HM3KoA 3Hepr~v. B036Y*'~H~R ~ ~x w~p~H~ nponop~~oHanbH~ L- 1 /~ 
/lnR noneA noeel?xHOCTHoro T~na (au ;:•r) YLII cpeAHRR 3Hepr~R eo36Y*AeH~R npo
nop~v.oHanbHa L" , a pacnpeAeneH~R craHOBRTCR wv.poK~MM lwv.p~Ha pacrer, KaK 
L 

413 1. CAenaH BbiBOA, 4To 4aCTM4HO-AbiP04Hble eoJ6Y~AeH~R Moryr np~BOAMTb 
K CTPYKTypaM B $YHK~MM B036Y*AeH~R RApa AO 3Hepr~A nopRAKa 2£ F • 

Pa6ora B~nonHeHa B na5oparop~~ TeopeTM4eCKOH $~3~K~ OHRH. 

OpenpMHT 06oeAMHeHHoro HHCT~Tyra RAePHbiX v.ccneAOBaHHH. AY6Ha 1982 

Pali"chik V.V., Pyatov N.l., Fayans S.A. P4-82-8S 
High Multipolar!ty Nuclear Excitations in Continuum 

The strength distributions of particle-hole isoscalar transitions with 
high multipolarities are considered in the frame1-10rk of the independent 
particle model using the Woods-Saxon potential. It is shown that for the 
multipole operators jL(qr) Yu1 with L>>A 1•3 and Q'C..Pr the distributions 
are peaked at the relatively low energy for all L.and their widths decrease 
as L-

112.1n contrast to that, for tr; surface external fields (aU /ar) Yu
1 the centroid excitation energy is proportional to L2 and the distribution 

widths increase as L1h. The conclusion is drawn that the p-h excitations 
might be responsible for the structures in the excitation function observed 
in heavy ion coli isions in the energy region up to -2'r· 

The investigation has been performed at the Laboratory of Theoretical 
Physics, JINR. 
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