
I t.<_V' ~ 

06'bE.llHHEHHblti 
HHCTHTYT 
11.llEPHblX 

HCCnE.llOBAHHA 

/~ 
.ll:,6sa. 

P2 - 4306 
. ..d>f. .. .-.-~ I ~~-----~ ~ 

.. HJ#•. .l~~---..... 
#b.~y:-- · / .• ~.. l i!IH~~WB• .,H>r• ... ;~~-~~;~~--~ .. / :::;f!;~--

i.,#· 

B.C.Cblqea 

nonY3Mill1PHqECKHE ~OPMYnM 
~nH ~BOHHbIX ~~~EPEHQHAnbHMX CEqEHHA 

OBPA30BAHHH BTOPHqHMX HYKJIOHOB 
ITPH BOMBAP~POBKE H~EP HYKJIOHAMH 

C 3HEPrHEA HECKOnbKO COTEH M38 



P2 - 4306 

IlORY3MID1PHqECKHE ~OPMYRH 
ARH ABOMHHX AH~~EPEHl.U1ARbHMX CEqEHHM 

OBPA30BAHHH BTOPHqHHX HYKROHOB 
IlPH BOMBAPAffPOBKE HAEP HYKnOHAMH 

C 3HEPrHEM HECKORbKO COTEH M3B 

· Hayquo-TeXHBIJ8CKaB 
I 6e6nuoTeKa 
, OH.UH 



1. Bae,aenne. -

PemeHHe PSI.Ila 3a,!la'I B o6naCTH <j)H3HKH aamHTbl OT H3ny'leHHii BblCotcoii 

8H8PrHH Tpe6yeT HanH'IHH B Ka'l8CTB8 HCXO.!lHOii HH~OpMaUHH ,!lBOiiHhlX .!lH¢¢e

peHUHanhHblX C8'18HHii o6pa30BaHHH BTOpH'IHblX HyKnOHOB npH 60M6apm1pOBK8 

H,!lep HyKnoHaMH C aHeprueii HeCKOnbKO COTeH MaB. 

8hI,!leneHH8 TaKoro .!lHanaaoHa aHeprHii ,!lHKTyeTCH PH.!lOM npo6neM B <j)H-

3HK8 aamHThl yc11:opHTeneii, a TaK)K8 npo6neMOii aamHTbI o6HTaeMhIX KOCMJl

'18CKHX na6opaTOpHn. 

TTpH npOB8.!l8HHH pac11eTOB 0'18Hb Y.!l06Ho HM8Tb ,!lnSI .!lBOiiHblX .!lH<jJ<jiepeH

UHanbHhlX C8'18HHii aHanHTH'l8CKH8 Bblpa)K8HHH H npHTOM B . .!lOCTaTO'IHO npoc-

TOii cpopMe. 

B HaCTOH!lleii pa6oTe .!lenaeTCH nonhITKa peweHHSI TaKOii: 3a,!la'IH. 

Ha ilaHHhIX no pac11eTy Sl,!lepHoro KaCKa.!la MeTO.!lOM MoHTe-kapno na

BeCTHo, 'ITO BH.!l cneKTpa BTOPH'IHbIX HYKllOHOB, oco6eHHO B ero HH3K08Hep

reTH'l8CKOii 'laCTH, cna6o 38BHCHT OT 8HeprHH nepBH'IHhlX HyKnOHOB B pac

CMaTpHBaeMOM .!lHanaaoHe 
11 •21 • C .!lpyroii: CTOpOHbI, 8KCnepHM8HTallbHbI8 

,!laHHhle no pacceHHHIO HyKnOHOB BblCOKoii '8HeprHH Ha Sl,!lpax yKa3blBalOT Ha 

HanH'IH8 B cneKTpax BTOpH'IHhlX HyKllOHOB no,!l pa3HblMH yrnaMH paccestHHH 

nHKOB /3,4,5,6/, KOT0pb18 MO)KHO HHTepnpeTHpOBaTb Ha OCHOB8 MO.!l8llH KBa-

3Hynpyroro paccesrHHSI nepBH'IHblX HyKnOHOB Ha HyKnoHax Sl.llpa. 

TTpHB8,!l8HHhl8 Bhllll8 3aM8'18HHSI nonO)KHM B OCHOBY nony'leHBSI HCKOMbIX , 

<jiopMyn .!lnH .!lBOii_HblX .!lH!p!pepeHuHanbHhlX C8'18HHii. CneKTp BTOPH'IH~IX HyKno-

HOB pa36HB·aeM Ha .!lB8 'laCTH: KaCKa.!lHYIO H KBa3Hynpyry10 17 ,Bl. 
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2. KacKBJXHble HYKllOHbI 

PacCMOTPHM CHS'Iana KSCKa,r:uzy10 'ISCTb. CneKTp KaCK8JlHbIX HyKnOHOB 

(da / d E ) sanHchrnaeM B cneAy10meM ·BHJle /Bl: 
. ll C 

da II (0 , , 
(---)=a (E,A)C (E,A)K

1
l(E,A), 

dE O In ll ( 1 ) 

rJle (I) (E' A ) a In ' -ce'!eHHe Heynpyroro B381IMOJlefiCTBIISI HyKnOHOB cop-

Ta i • HMeIOIIlHX aaeprHIO E' • C BAPOM, aTO~HbIH aec KOTOporo - A; 

ell (E'!A) - HOpMllpOBO'!HhIH MHO>KIITenb; Kll(E,A) - q,yHKUHSI CIIeKTpanb-

HOro pacnpeneneHHSI KSCKSJlHbIX HyKnOHOB copTa j • B nanbHefimeM CHM-

Bon A onycxaeM, npennonarasi I 'ITO ace napaMeTpbI aaBHCSIT oT aTOMHoro Be

ca stnpa. 

B pa6oTe 181 IIOK83bIBaeTCSI, 'ITO q>yHKUIISI Cll(E',A) ~lj (E,A) 

cnG!JlYIOilIH:ll: BHJl: 

rne 

C (E') K (E) =nil ij il (E'}[l-X (E')] X (E)_.§:..
2
' x 

il . il E 

[l+E...!!..fnx 1l(E)] E' dE ] 

dE exp [-f------- ' X 2 
[ 1- X ( E)] 

II 
E E[l-X (E)] 

II 

X (E)- ftJ(E) 
ll - -...:.......:._ 

nll(E) E 

HMeeT 

(2) 

(3) 

n IJ ( E )_ 'IHCno KSCKSJlHbIX HyKnOHOB COpTa j ' BbmeTaIOIUllX 113 Slllpa, KOTopoe 60M-

6apn11pyeTCSI HYKnOHSMll copTa i 1 HMeIOIUllMll 8Hepr1110 E ; f iJ (E) - 8Hep

rHSI, YHOCIIMSSI KSCKSJlHbIMH HyKnOHSMII copTa- i IIpH ,6oM6apnllpOBKe Mpa 

HyKnOH&Mll COpTa i I IIMeIOIUIIMH aaeprHIO E TTpencTaaneHHe JlH¢4iepea-

u11anbHoro ceqeH11SI ( d a I d E · l 
iJ 0 B BHJle (1) Bnonae COOTBeTCTBYeT 

JlSHHblM pac'IeTa SIJlepHoro KSCKaJla, npoaeneHHoro MeTOJlO_M MOHTe-Kapno/1 I. 

nBofiHoe Jlllq>q>epeau11anbHOe Ce'!eHHe JlnSI KSCKSJlHhlX HyKnOHOB IIOCTpOHM 

cneAy10mnM o6paaoM: 

d2a II 

dE d 0 0 

=< da II 

dE 0 

-!Le!.../ 
k(E,E')e 0o E 

(4) 

4 

r 
I 

~ 

<._' 

C HOpMllpOBKOfi 
0 E Y 

TT -Uo(if") '~/ 

f 2 TT k ( E , E ' ) e sin 0 d 0 = l 
0 (4a) 

IlapaMeTpbl 00 II y MO>KHO, aoo6me rOBOPSI, C'IllTSTb 38BHCSIIUllMH OT aaep-

• 8 E. y 
rHH E, • Bb16op yrnoB_ofi 38BHCHMOCTH B Bll)le exp [- 0o (?) ] IIpOH3B0Jl0H 

B CBSI3Il C TeM, 'ITO xapaKTep yrnoBoro pacrrpeneneHHSI KaCKSJlHhlX HyKnOHOB 

npn6nn>KeHHO MO>KHO onncaTb 8KCIIOH0HUnanbHOH q>yHKUHefi 
11 •2 •91 • PeIIIaSI 

( 4a) 1 ¥8XOJlllM: . 

2 
d all 

dE dO 

1 cialj 
0 = 2"( ~) C 

l E 2y 
[ l + -:::-:l (-). ] 

0
0 

E' 

_TT ( E- y 
[ 1 + e Fa "'i"7"" > 

0 E Y 
- lf CE') 

e (5) 

] 

I1HTerpnpySI (5) no aHeprnn, nonyqaeM yrnoBoe pacrrpeneneHne KacKaJlHhIX 

HYKnOHOB, HMeIOIUHX 8HePrllIO BbIIIIe E 1 
:! 

da 1J 

dO C 

E' 

= f 
El 

d a IJ 
(. ---) dE 

d E d O 0 (6) 

IlyTeM cpaBHeHHSI C HM0IOIUHMHCSI axcrrepnMeHTanbHblMH Il pacqeTHbIMH JlaH

HblMH no yrnOBOMY pacnpeneneHHIO KSCK8JlHblX nyKnOHOB MO}KHO nOJlo6paTb 

napaMeTpbl 0 0 II y • 

3. HyKnOHbl KBl13HyIIpyroro pacceHHHH 

l1CXOJlSI ll3 8KCIIepnMeHTanbHblX Jl8HHblX no pacceSIHHIO HyKnOUOB Ha SIJl

pax, cneKTpanbnoe pacrrpeneneHne HyKnonoa KBaa11yrrpyroro pacceSIHHSI non 

sanaHHbIM yrnoM rrpencTaBnSieM B rayccoBoii qiopMe (cM.,, HarrpIIMep, /3,4 ,61). 

CaMO JlBOiiHOe Jlllq>q>epeHunanbHOe Ce'!eHne ncnyCK8HllSI BTOpll'!HbIX HyKnOHOB 

KB83HyIIpyroro pacceSIHIISI 38IIHCb!B8eM B 

la ( II (I) Ce) 
d E d 1} ) qe = a In (E, ) 71 1 (E,) f Ii ( 0, E ' ) 
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cneny10IUeM anne: 

2 
[E-E2(0,E')] 

exp{ -
6.2 

( 0 , E ' ) 

6.( 0 , E ') y-;;-
(7) 



I'Jle 111 (E ') 

noHa copTa 

BeposrrHOCTb KBa3Hynpyroro pacceSIHHSI Ha HYKnoHax RJ:tpa HYK-

' HMe10mero 9Hepl'HIO E'; 1\~> (0,E') - qJYHKUHSI yrn0B0I'0 pac-

npeJlelleHHSI HYKll0H0B copTa l npH yrnoB0M pacceSIHHH HyKn0H~ C0pTa i ' 

HM8IOIU8I'0 9Heprm6 E, ' Ha CHCTeMe HYKn0H0B Mpa, KaK Ha CB060JlHbIX qac

THUax; 

f f (e) ( 0 , E ') d n 
(417) IJ 

v II ( E ') 
(8) 

"u(E') - JlOnSI B qucne HyKn0H0B KBa3uynpyroro pacceSIHlISI HyKn0H0B C0pTa 

j npu 6oM6apnHpOBKe RJ:tpa HyKnoHaMH copTa i ' HMeIOlllHMH 9HepI'HIO E, ; 

E 2 (0. E ')- 9H8pI'HSI HyKnoHa, BbineTaIOlll8I'0 Il0Jl yrnoM 0 0TH0CHTenbH0 Han-

paBneHHSI JlBHlK8HHSI nepBH'IH0I'0 HyKn0Ha, HMeIOIUero 9Hepl'HIO E' 1 npu CB0-

60JlHOM HyKn0H-HyKn0HH0M pacceSIHHHi 1),.(0,E') - napaMeTp, xapaKTepH3YIO

lllHH *mHpHHy* cneKTpa HyKn0H0B KBa3Hynpyroro pacceSIHHSI JlnSI 3aJlaHH0I'0 

yrna 0 

11TaK, JlnSI JlBOHH0I'O JlHqiqiepeHUH8nbHOI'O ce<JeHHSI 3allHCbIBaeM cneJlyIO-

ruee Bbipa)KeHne: 

2 2 
du 11 du 

(----) =( IJ ) +( 
dE dO C d E d0 

d %- IJ , 

----> 
dE dO qe 

(9) 

4, BhitfHCIIeHHe rrapaMeTpOB 

B Ka1JeCTBe HCXOJlHOH HHqJOpMaUHH HCll0nb3yIOTCSI SKCnepHM8HT8llhHbie 

H pactJeTHbie JlaHHhie, 0llHChIBaIOIUHe SHepreTH1JeCKH8 H yrnoBbie pacnpeJle11e

HHSI BT0pH1lHbIX HyKn0H0B, 

Ha puc. 1 npeACTaBneHbl qiyHKUHH X < E > ; C ( E > ; EK (E ):; n ( E ) AnSI BT0PH'I

Hb!X npoT0H0B, BhmeTaIOIUHX 113 SIJlpa M8JlH, 6oM6apAHpyeMoro np0TOHBMH. 

YKa3aHHble qiyHKUHH nony11eHbl Ha 0CH0BaHHH HHTepnonSIUH0HHbIX AaHHbIX /10/, 

0llHCbIBaIOIUHX pe3yllhTaTbI pac11eTa BHYTPHSinepHoro: KaCKBAa, BbID0nHeHH0I'0 

M8TO/l0M cnyqaii:HbIX HCilbITaHHH / 
111• 113 'IHCna BT0pH'IHbIX npoT0H0B, npu-

B8/l8HHblX B /lO/, BbI1JHTanHCb np0T0Hbl KBaauynpyroro pacceSIHHSI, 'IHCno K0-

T0pbIX pacc'iHTbIBanocb cornacHo pa6oTe 17 I. 
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t 
1 

TiapaMeTp 1),.(0 • E,) I xapaKT8pll3yIOIUHii: "ump1rny" 9ilepreTH'!eCK0I'0 pac

npeneneHHSI HyKnoH0B KBa3Hynpyroro pacceSIHirn, onpenenSincSI HCX0ASI 113 9K

cnepuMeHTanbHhIX naHHblX 13•4 •6 I. Ha ~CH0B8Hllll 9TIIX naHllblX MOlKH~ 3aKmo-

'IHTb, 'ITO napaMeTp 1),.(0. E,) M0lKH0 npencTaBUTb B cneny10meii: qiopMe: 

E' 0 
/),. ( 0 , E ') "' 7 ,2 (1 + ~ ) (1 + 1o ) , ( 10) 

rne 9HeprHSI E' Bb1palKena B MerasneKTp0H0B0nbTax, a yron 0 - B rpa-

Aycax, 

OcTanbHble napaMeTpbI, 0illIChIBaIOIUHe KBa3!Iynpyroe pacceSIHHe, onpe-

AenSieM cornacHo pa6oTe 171 • ,UnSI KBaa11yrrpyroro pacceSIHHSI npoT0H0B Ha 

HyKn0HaX SI/lep ( C>;IHTaeM, 'ITO Z .. A/2 ) 1 B <JaCTH0CTH, rronyqae'.f 

v
11 

( E) = 0,71 ±. 0,03 , ( 11 ) 

150 < E < 1000 MsB, 

TJ • ( E ). , 77 ( A) f ( E ) , (12) 
I 

I'Jle 11 rA) .- K09qlqJHUH811T KB83HynpyI'0I'0 pacceSIHHSI Ilp0T0H0B C 9HepI'!I.8ll 

657 M9B ; 3 , 7 /; qiy HKUH 51 e- ( E; ) IlpHBSAeHa Ha pHC. 2 /7/; 

2 

E 2 ( 0 , E ' ) "' E ' ( co• 0 ) 

l 
>.. 

E, . 
=2+----, 

mc 2 

1/>.. 

I'Jle m c - 9Hepl'IHI Il0K0fl np0T0Ha i 

(~ (CE) 
f I 

1 
( 0 , E ) "' V 

1 1 
( E )[ ( ( E) + l ] { cos 0 ) 

q,yHKUIISI ( ( E) naHa na pHc, 3 /7/ 

" 

7 

1 
277; 

(13) 

(14) 

(15) 



5. flpHMepbI pacqeTOB 

Ha plIC, 4-7 IIOKa3aHbl SKCIIepHMeHTam,Hble JiaHHbie IIO paccesrnmo rrpo-

' TOHOB C aHeprHefi 657 MaB Ha SUlpe MenH /3/ II pac'ieTHble KplIBbie, rrony

'i8HHbie cornaCHO IIplIBOnHMbIM Bblllle cjlopMynaM, IlpH IIOCTpOeHHII CIIeKTpOB 

KaCKanHblX IIpOTOHOB cornacao ( 5) rrapaMeTp y IIPIIHHMancg paBHblM enH

HHIIe, a napaMeTp 0 0 6un HafineH rryTeM rion6opa; fJ 0 = 0, 15 pan. 113 yc-

noB1u1 HaHllY'illlero cornaCHSI 9KCIIepHM8HTallbHblX H pac'ieTHblX naHHblX no 

yrnOBOMY pacrrpeneneHHIO (6) npoTOHOB C SHeprHeil: E >E 1 = 60 MaB HCIIOllb-

30Bancg MHO)KHTellb C(E',A) ' YB8llH'ieHHbiil: B 1,5 pa3a IIO cpaBHeHHIO C 

TeM, 'iTO yxaaaH Ha PIIC, 1, CeqeHHe Heynpyroro B3aHMOnefiCTBIISI rrpoTOHOB 

c si:npoM Menu IIpHHHManocb paBHblM a ln = 7 40 M6apu 1141• Ha PIIC, 8 

rrpHneneao yrnoBoe pacrrpei:teneHue rrpoTOHOB c aHepraefi 6onee 50 MaB, KO-

Topb1e BbllleTaIOT II3 Mep Menll, 60M6apn1IpyeMblX rrpoToUaMII C SHepr1Iell 

/16/ 
657 Maa, Ha STOM )K8 p!ICYHKe IIOKa3aHbl pesynbTaTbl rrepec'ieTa JiaHHbIX 

/16/ 
IIpHMeHIITenbHO K pacCM8TpHB88MbIM ycnoBHSIM. B pa6oTe nony-

'ieHbI naHHbie IIO Yf'llOBOMY pacrrpeneneHHIO HyKnOHOB, BbmeTa10mnx H3 si:npa 

anJOMIIHHSI. IlpH rrepeC'ieTe rronaranoc:&, 'iTO 

da (p) da (N) 

<--,.,) ""<--) 
du d0 

Cu AI 

0,75~ 
a Al 

d a (p) 

rne ( --- ) C - n11cjlcjlepeHUHanbHOe ceqeHHe BbilleTa BTOpH'iHOf'O IIpOTOHa 
d !l u 

da ,:N, 
H3 Hnpa Men1I, <--,.,--) - 1l1IcjlcjlepeHu1IanbHOe ceqeane BbmeTa BTOplI'iHOI'O 

d •• Al 

HyKllOHa 113 Mpa anIOMIIHHSI, 0, 75 - nong IIpOTOHOB B 'iHCne BTOpH'iHbiX HyK

llOHOB, aCu H a Al - Ce'ieHIIe Heyrrpyroro B3aHMonefiCTBIISI nepBH'iHblX rrpo-

TOHOB C SUlpaMII Cu u Al , COOTBeTCTBeHHO, 3Ha'iHTenbHOe OTllH'iHe SK-

crrepIIMeHTanbHblX 131 II pactJeTHbIX pe3yllbTaTOB nng yrna pacceSIHHSI 0 = 

"' 0, 7 pan ( 40°) II o6'bSICHSieTcSI TeM, 'iTo rrpH yrnax paccemmsi: 0 > 30° 

Bb1pa)KeH1Ie "( 13) cymecTBeHHO 3aH!OKaeT BbIXOn HYKllOHOB KBaanyrrpyroro pac

CeSIHII SI, l1crronh30BaH11e 6onee TO'IHOf'O Bblpa)l(efflISI nng f \
8

: (0. E,) • Harrpn-

Mep, cornacuo /7 /, naeT coarranemie pactJeTHblX II 8KCIIep1IMeHTallbHbIX nan-
~ 

HbIX rro yrnoaoMy pacrrpenenenu10 npoTOHOB B npenenax :!: 10% nng Bcex aK-

crrepHMeHTanhHbIX TO'leK B IIHTepaane yrnoB 70 :S 0 ~ 40°. 

8 

da O YBenuqeaue ceq~mrn (d{f) B o6nacTH yrnoa > 2,4 pan, rronyqen-

noe B aKcnepnMeHTax /l6/, He y'iHTbIBaeTcSI rrpennaraeMbIMH cjlopMYnaMH 

H Tpe6yeT norronHHTenbHOf'O TeopeTH'i8GKOf'O pacCMOTpellHSI, 

Pac'ie~HaSI KpHBaSI yrnoBOf'O pacrrpeneneHHSI IIpOTOIIOB Ha PHC, 9 cpaB

HHBaeTCSI .c JiaHHblMH, rronyqeHHbIMII MeTonoM cnyqail:HbIX HCIIbITaHHfi, nng SUl-

pa anIOMHHHSI II Ha'iallbHb!X aHeprHil: rrpOTOHO~ 460 II, 1840 MaB /1 /. To'iKH 

·Ha puc, 9 xapaKTepu3yIOT yrnoaoe pacnpeneneHne BTopu'iHbIX npoToHoa, HMeIO

max aHeprmo 6onee 90 Mas. YrnOBbie pacrrpeneneHHSI Ha p1Ic, 9 HOpMHPO::

BaHbI Ha enHHHUY, CpaBHeHae yrnOBblX pacrrpeneneHHll llllSI SI,[(ep C pa3ll!I'i

HblM aTOMHblM B8COM MQ)KHQ npoBOlllITb B CHny TOf'O o6CTOSITellbCTBR, 'iTO 

aHepreTII'ieCKHll CIIeKTP BTOPH'iHb!X HyKllOHOB cna6o 3aBHCHT OT aTOMHOf'O 

Beca · (cM,, mrnp1IMep, p11c, 13), 

Ha pnc. 10-12' aa11MCTBOBaHHblX H3 1121 , IIpllBOnHTCSI cpaBHen11e crreK

TPOB BTOPll'iHb!X npOTOHOB, BbllleTa10m11x IIOll pa3HblMII yrnaMII 113 mxep HliKe

mr II K06an:&Ta, KOTOpbie 60M6apn11py10TCSI rrpOTOHaMII C naqanbHOll aneprHell 

160 MaB. Ha STIIX )Ke pncyHKax naHbl pacqeTHbie KPHBbie, nony'ieHHble aHa

llOf'H'iHO TOMY, Kale 6bll1H rrony'ieHbl KpHBbie Ha pnc. 4-7. IlyTeM rron6opa 

6blll Hannen napaMeTp 0 0 = 0,2 pan IIplI ycnOBHH, 'iTO Y= I, a rn .. 680 M6apH, 

Ilonpo6noe 06cy)Knen11e naHHbIX, rrpencTaBneHHbIX Ha pnc. 10-12 (KoHe'iHO, 

KPOMe HalllHX KPHBb!X). IIPOBOllllTCSI B pa6oTe 1121• CHllbHOe paanH'iHe Me)Kny 

SKCIIepnMeHTallbHbIMH peaynbTaTaMH nnsi: Mep C aTOMHb!M B8COM, OTllH'iaIO

mHMCSI Ha en11HHUY, B03MO)KHO, f'OBOpHT O HeBb!COKOH OTHOCHTenhHOH JlOCTO

BepHOCTH STHX peaynbTaToB. He BllaBaSICb B nonpo6Hb1H aHanna nanHb!X pnc. 

10-12, OTMeTHM, 'iTO HalllH KpHBble naxonSITCSI B onpenenenHOM COOTBeTCTBIIII 

C npyrHMH pac'ieTHblMH H 8KCIIep11MeHTanbHblMH naHHbIMH, 

Ha pnc. 13 npHBOnHTCSI cpaBH8HHe SHepreTH'ieCKHX cneKTpOB BTOpH'iHbIX 

rrpoTOHOB, BbllleTaJOmnx H3 paann'iHbIX Mep npn 6oM6apnnpOBKe HX npoTO

HaMH C SHeprneil: 460 MaB. KpnBaSI 2 Ha puc. 13 saHMCTBOBaHa 113 Hallleii 

pa60Tbl 181 ' B KOTOpOH HCIIOllb30Ba.rincb cjlyHKUHH X ( E) ; C ( E) ; K ( E) 

n ( E l , HeCKOllbKO OTJIH'iHble OT Tex, 'iTO npencTaBneHbl Ha pnc. 1. KpoMe 

Toro, B 181 rrp11 IIOCTpOeHIIH cneKTpa IIpOTOHOB KB83Hynpyroro paccemmsi: 

( CM,, HanpnMep, p11c, 4-7) ceqeHne KBaanynpyroro paccestHHSI npencTaBnsi:

nocb B BHne nenbTa-cjlyHKUHll 
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2 
d a II 

dE d 0 qe 

CD Ce) = a (E) 71 (E)f (0, E') 8( E-E 2 (0, E ')]. 
In I II 

6. 38KllIO'IeHHe 

113 paCCMOTpeHHH llaHHbIX, rrpellCTaBneHHb!X Ha pllc. 4-13, MO}KHO Clle

naTb BblBOll, 'ITO CIIeKTpanbHo-yrnosoe pacrrpelleneHHe BTOpll'IHb!X HyKnOHOB 

BIIOnHe YllOBneTBOpllTenbHO OilllCbIBaeTCH C IIOMOIIJbIO IIpllBelleHHbIX B HaCTOH

meii pa6oTe qiopMyn. 

HeKOTOJ)bie HeCOOTBeTCTBllH pac'leTHblX ll 8KCIIepHMeHTanbHblX llaHHbIX 

MO}KHQ 06'bHCHllTb, C OllHOfi CTOpOHbI, OTf[OCHTenbHOll IIpOCTOTOfi BhI6paHHOfi 

qiopMbl llllH llBOllHbIX llllqJqiepeHUHallbHblX Ce'leHHfi, a C llPYI'Oll CTOpOHbl - He

llOCTa TO'IHOll CTerreHbIO llOCTOBePHOCTll ll8HHblX OTHOCHTenbHO MHO}KeCTBeHHOC

Tll n(E) 'a cnellOBaTenbHO, II qiyHKUllfi X\is) .. C(E) II K(E) • Ha O'leHb 

orpaHH'leHHOM 8KCIIepHMeHTanbHOM MaTepHane IIOCTpOeHa qJYHKUllH '(E). 

HeKOTopaH norpeWHOCTb o6ycnosneHa T8K}Ke yrrpomeHHHMll B OTHOWeHllll qiyHK-

UII ii f Ce) ( 0 , E ') ll E 
2 

( 0 , E ' ) • 
II 

B 3aKnIO'leHHe OTMeTHM, 'ITO rrapaMeTpbI, llCIIOnb30BaHHbie rrpu 'IHCneH

HbIX pac'leTax, nony'leHbl rryTeM, IIOll60pa. TTpu He06XOllHMOCTll MO}KHO 6onee 

CTporo rrqllOllTH K orrpelleneHHIO rrapaMeTpOB, HanpnMep, MeTOllOM HaHMeHbWHX 

KBallpaTOB, 

ABTop Bbipa}KaeT 6narollapHoCTb M.M. KoMO'IKOBY II B.H. TToKpOBCKO

MY 3a COBeTbl II 3aMe'laHHH. 
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