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HH~PAKPACH~E OCOEEHHOCTH 

~YHKUHfi fPHHA 

B nPOH3BOJJbHOfi KAJJHEPOBKE 

Hanprumeso B )!(3T~ 

x/ HBCTHTYT <jlH3HKH BbiCOKHX 9BeprHI! ( Cepnyxoa) 



• ·.· 

/I/ Paaee nnH <\lynn•• fpaaa aapHJKeaaoil 'lSCTRRhl B <jlei!aMaaoBcKoil Kana6poBKe 6bm 

aaltllell SIBRhlil .BRn 'ln9ROB, caarynHpabiX B aa<jlpaKpacaoil o6nacTR. nocKon&Jty 9TH ljlopMynhl 

SIBJISIJOTCSI TO'lRbiMR \B9 CBSI38Hbl C pa3nOJK9HRSIMR 110 TeOpRR B03MytneaHII), TO JKenaTenbBO 

nony'lRTb ax B B03MOJKBO 6onee o6meM aa.11e, T.e • .llnll npoaaaon&Boll KanH6poaKB sneltTpo­

MarHHTBh1X noTeBIIBanoB. PaccMoTpRM Jtana6posxy, B JtoTopoll cB06onaasr <jlyHKUBSI pacnpo-

cTpaaeaaR <\loTOil8 BM99T BBll 

(I) 

rne .>. - ManaH <jloToaaaH Maces, KOTOPYIO cnenyeT cTpeMBTb K. ayn10 paaee Bcex <jlaaa'!ec-

JtBX nepeM9RRbiX. 3Ta <\JyRJtUHSI COOTB9TCTBY9T UOT9BIIll8ny A F' (x) + d A (x) ( A F' OTBe'la-n n n 

eT <\leiiBMaHOBCJtoil Kan1l6poBxe), rne B cny'lae d (O),o( 1 A(x) ae YllOBneTBOpHeT cB06onao-

MY ypaBaeHHI0/ 21 • B 9TOM cny'lae Mhl <jlaKTB'l9CKB AOnJKRh1 BMeT& neno co cKanHpHbiMH 

ljloTOR8MB, QnH KOTOpbiX k2 ,o( 0 o 3TO 3H8'lHT, 'ITO RpB paanOJK9BHH 110 IIOnHOH CHCTeM9 

acaMnTOTB'l9CKHX cocTOSIRBII aeo6xonaMo BbiiiTH aa MaccoByiO noBepxaocTb k
2

=0 • Cnoco6 

9TOro BbiXO.[l8 BeTpyllBO ycTSBOBBTb H3 p8CCMOTp9HRSI ,[lH8rp8MM C <jlyaKRBeil pacnpOCTp8H9-

HBSI (I). 'L!T06bt aai!TH cKS'lOK Taxoil naarpaMMbl aa paapeae, IIYJKBO cnenaT& aaMeey 

__L_ .. - 2 .. i8'(k 
2

- .A 
2

) • 
(k2 -.>.2)2 

(2) 

TaKBM o6p830M, nepexon OT <jleiiHM8BOBC!tOII Jtana6pOBitB K Jtana6poBJt9 (I) COOTB9TCTBY9T 

cnenYIOtnell 38M9B9 B91tTOpoB IIOnHpH38UHR H <jlaaOBbiX o6~~MOB <\JoTOBOB/
3
/: 

id" -1) _!!_k 
t2 -.>..2 (3) 

4 8{t
2

-.>.
2

) 4 2 2 
fd k .. -fd k8'(k -.>. ) 

k2 -.>.2 

3 



nocne STOrO 3aMe'IaHHB aaftA~M oco6eHHOCTH ~yHKUHft fpaaa B HH~paKpaCHOil o6naCTH, 

,llnB CKanBpHOil qaCTHUbl (qaCTBUa CO CUHHOM 1/2 06CylKAa9TCB B KOHUe) HM99M 

( m+c'J) 2 2 2 
G(p2)= L :.if.r )dr 

m2 r2-p2-iO (4) 

2 3 + 
g(p )=(217) a:c'J(p-pN)<O\<Il\N><NI<I> IO>. 

(5) 

rAe c'J CKOnh yroAHO Mano H B (4) ORyUl9H qnea, KOTOpb!il p8B9H KOHCTaHT9 npH p2 = m2 

B ABnhH9AmeM Mbl 6yneM onycKaTh BC9 BblpB:lK9BHII 1 KOTOpbi9 npHBOAIIT K TaKHM qneHaM B 

Ill 
~yaltllHH fpana. MoJKBO noKa3aTh , 'ITO npa aToM 

<0\<ll\N>=<O\<Il\r,kl ... k >= lle (2r+k,)f't Z 
n I= I 2 r k + k 2 

I 1 

rne n - HMnynhC 3Bp51>K9HBOft qaCTHUbi, kt - HMnynhCbl MBrKHX ~OTOHOB H 

noACTaBniiB (6) B (5) H cyMMHpyB no BC9M ~OTOHaM, nonyqaeM 

2 

g(p2)= ~ Jd4 X J_jL_ -l(p-r)x+ F 

(2 17) 2 r o e 

(6) 

Z=<0\<1>\r>. 

(7) 

rne 
e2 4 o 2 2 

F=- (
217

)gfd kll(k )c'l(k -A 
2
)[ (2r+k) + d(k

2

)-1J,elkx 
(2rk+k2)2 k2-A2 

2 - 2 e dk [ m 1 d(0)-.1 a 1 lk. 

=- (
2
,)3 f ~ ""(r'k'}l+rT<+-r- W?l ·e 

(8) 

3nech Mbi npennonoJKana, 'ITO d' ( 0) < oo • Bbi'IHCniiB aaTerpanbi ( 7), nonyqaeM o6o6m~a­

ayro ~yHKUHIO OT x= p
2 

m-
2

- 1 : 

2 (3 , (3- I 
2 Z m (a/IT- Cf3) X+ 1 j}_ 

g(p )=-;r<-x-) e -m>[l-(y+ 4 )xl 
(9) 

rAe a - UOCTOIIHH8B TOHKOil CTpyKTypbl, C - UOCTOIIHH851 3Anepa, r- r - <jlyHKUHB H 

4 

• 

',~ 

I . -

(3 =..IL..(d(0)-3) 
217 • 

noncTaBnllll (9) B cneKTpanhaoe npencTasneaae (4), nonyqaeM aa<jlp~ 

TOTHKY ~YHKUBH fpHHB: 

G(p 
2

) = :: (- x)(3-1 [l- ( f +f) x] + oonst 

Z1 = Z 2 (r )(3 eo/~r-Cf3r (1-(3) 

3TO Bblp8lK9HH9 OTnH'I89TCB OT COOTB9TCTByiOmero Bblp8lK9HH51 B ¢lei1BI 

I 11 a 
na6posKe (d • 1) 3aMeaol! -o/JT aa (3 H no6asneaaeM loiHOlKHTenll ellp 1-. 2 .. 
TaKBII 38M9B8 cnpaB9AUHB8 H AUII ~YHKilHH fpaaa 'IBCTHilbl CO CUHBOM 1/2 , 

B cnyqae d(O)= 3 ~yaKuHII fpaaa HMeeT nonroc B BH~paKpacaol! o6nac1 

B aTOM nonroce npH Z= 11 B006me rOBOpB, OTllB'I9H OT 9AHHBUbl H 38BHCHT 

CTpeMneHHII A K ayniO BO BTOpOM MHOlKHTene B ( 1), EcnH k 
2 

-A 
2 

B STOM 
2 2 o/JT 

3aM9BHTh aa k -aX , TO e B (9) H ( 12) 38M9HHTC51 aa 

ellpl-i-[ 1+ d(04)-1 (1- afna )I 
a-1 

CnenosaTellbHO, npH d(O)= 3 Bbi'I9T B nonroce pasea enaaaue, ecna a 

Onaa a3 aBTopoB (n • .n.c.) npB3HaTenea M.Bpayay 38 coo6meaae o Tl 

sonpoc paccMoTpea TaK>Ke B ero pa6oTe, a B.B.AaacoBH'IY 3a o6cy>KA9HHe. 
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aaMeqaHHH aafta~M oco6eHHOCTH ~yHKUHft fpHH8 B BH~paKpaCHOft o6naCTH. 

THllbl (qaCTHU8 CO CUHHOM 1/2 o6cyl!<a8&TC51 B KOHU&) HM&&M 

(m+8)2 2 2 
G 2 

- L .AL..l1...L. (p ) - 2 2 2 • 0 
m r -p -1 (4) 

2 3 + 
g(p )=(27r) ~IJ(p-pN)<O\<li\NXN\<li \0>, 

(5) 

aao Mano a B ( 4) onyweu qneu, KOTOpbift paaeH KOHCTaHT& npa p 2 = m 2 

,J 6ya&M onycKaTb BC& Bhlp8>K&HH51 1 KOTOpbl& npHBOaiiT K TaKHM qn&H8M B 

Ill 
OlKHO noKasaTb , qTQ npH 3TOM 

<0\<li\N>=<0\<li\r,k
1 
••• k >= lle (2

r+k,H''I z (6) 
n I= I 2 r k + k 2 

I I 

sapHlK&HHOft qacTHUbi, k, - HMnynhCbi MHrKHX ~OTOHOB H Z = <0\ <li \ r> • 

(5) H cyMMHpyll UO BC&M ~OTOHaM 1 nonyqaeM 

2 

( 
2 z 4 .. g P )=::--:.Jd xJ..i!_ -l(p-r)x+F 

(2~r) 2ro e (7) 

e2 4 o 2 2 
F=- (21r)Jfd kO(k )B(k -.\ 

2
)[ (2r+k) + d(k

2
)-1 1,enx 

( 2 rk + k 2 ) 2 k 2 _ ,\2 

2 .. 2 
e dk m 1 d(0)-1 a 1 lk X 

=- (2,.) 3 J ~[Trk')2+rk+---r- W?1 'e 
(8) 

npennono*HnH 1 qTo 

x=p 2 m- 2-1: 

d' ( 0) < ~ , BbiqacnHH HHTerpanbi ( 7), nonyqaeM o6o6m~a-

2 ~ ~-1 
2 Z m !a/1r-C~l x+ 1 Ji 

g(p )=-;;;r('A) e ~[1-(y+ 4 )x1 
(9) 

HHH8H TOHKOil CTpyKTypbl, C - UOCTOHHH8H 3finepa 1 r -r - ~YHKUHH H 

4 .. 

fJ ~ ..IL.(d(O) -3), 
27r 

(10) 

noacTasnaH (9) B cueKTpanbaoe npencTaaneaae (4), nonyqaeM HH~paKpacay~ acaMn­

TOTBKY ~yHKUBB fpBHa: 

G(/)= :: (-x){J-1[1-(-}+-jhl+oonst ( 11) 

Z1 = Z 2 (f ){J ea/7r-CfJr (1- {J) ( 12) 

3TO BbipalK&HH& OTnaqaeTCH OT COOTB&TCTBy~mero Bblp8lK&HHH B ~&ftHMaHOBCKOft Ka-
/1/ a 

na6poBK& (d a 1) 3aM&HOfi -a/7r Ha {J H ao6aBn&HH&M MHOlKHT&UH eXP 1-(d(O) -1) 1 • Z , 
• 27r I 

TaKaH aaMeaa cnpaaennaaa H ana ~YHKUHH fpaaa qacTHUbi co cnHHOM 1/2 • 

8 cnyqae d(O) = 3 ~YHKUHII fpHHa HM&&T non~C B HH~paKpacHol! o6naCTH 1 oaHaKO Bblq&T 

B STOM non~ce npB Z= 1, aoo6me roaopa, oTnaqea OT eaHHHUbi H 3aBHCHT oT cnoco6a 

CTp&MU9HB51 A K Byn~ BO BTOpOM MHOlKHT&ne B ( 1). EcnB k
2 

-,\2 B 3TOM MHOlKHTene 
2 2 a/7r 

38M9HBTb H8 k -a.\: , TO e B (9) H ( 12) saM9HHTCH Ha 

eXP I -i- [ 1+ d(O)- 1 (1-.!1:!.!_) 1 
, 4 a -1 

(IS) 

CnenoaaTenbHO, npB d(0)=3 BbiqeT B non~ce paaea enaaaue, ecna afna=3a-3 (aal7). 

Onus as aBTopoB (JI.n.c.) npH3HaTenea M.Epayay 3a coo6meaue o ToM, qTo aToT 

aonpoc paccMoTpeB TaKlK& B ero pa6oTe, H B.B.Aaacoaaqy 3a o6cyl!<aeaae. 

" 
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