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MoAellbHo-Heaas~c~M~A aHall~3 Heynpyroro pacce~H~~ 
B~COK03HepreT~4eCK~X 3lleKTpOHOB llerK~M~ 
~ cpeAH~M~ ~ApaM~ 

Ha OCHOBe B~COK03HepreT~4eCKOrO np~6ll~meH~~ pa3pa-
6oTaH MeTOA MOAellbHO-Heaas~c~Moro aHall~3a Heynpyroro pac
ce~H~~ 3lleKTPOHOB ~ nolly4eHbl paA~allbHble nepeXOAHbre nlloT
HOCT~ An~ llerK~X ~ CpeAH~X ~Aep. np~BeAeHHble sepo~THOCT~ 

nepeXOAOB ~ nepeXOAH~e paA~YC~, B~4~ClleHH~e C 3T~M~ 
nllOTHOCT~M~, corllacy~Tc~ c AaHH~M~ APYr~x 3Kcnep~MeHTOB. 

Pa6oTa s~nOllHeHa B na6opaTOP~~ TeopeT~4eCKOA 
¢~3~K~ OHRH. 
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Model Independent Analysis of Inelastic 
Scattering of High Energy Electrons 
by Light and Middle Nuclei 

P4 - 12512 

A model of independent analysis of inelastic electron 
scattering data is developed on the base of high energy 
approximation and radial transition charge densities are 
obtained for light and middle nuclei. The reduced transi
tion probabilities and transition radii are in accordance 
with other experimental data. 

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

H3Blle4eH~e ~3 3Kcnep~MeHTallbHO ~3MepeHH~x ¢opM¢aKTOpos 
~Aep ~H¢opMa~~~ o pacnpeAelleH~~x nllOTHOCT~ aap~Aa /Pn3/ 
~ nllOTHOCT~ nepeXOAa /Pnn/ ~Aep ~Bn~eTC~ BeCbMa aKTyallbHOA 
3aAa4eA ~AepHoA ¢~3~K~. B MeTOA~4eCKOM ~ TeopeT~4ecKOM nlla
He 3TOT sonpoc AOCTaT04HO xopowo paapa6oTaH noKa ll~Wb All~ 

ynpyroro pacce~H~~ 3lleKTpOHOB. 3AeCb C nOMO~b~, B OCHOBHOM, 
MOAellbHO-He3aB~C~MOrO aHall~3a /MHA/ 3ap~AOB~X ¢opM¢aKTOPOB 
~Aep, 4acTo c np~Blle4eH~eM AaHHblX no IL -MeaoaToMaM, ~3Blle

Ka~T: a/ cpeAHeKBaApaT~4H~e aap~AOB~e paA~YC~ ~AeP ~. 
6/ "ycpeAHeHHble11

, rllaAK~e pacnpeAelleH~~ nllOTHOCT~ aap~Aa 
~ ~ a/ a P~Ae CllY4aes, Ha ocHose AaHHblX np~ 6onbw~x nepe
AaHHbiX ~MnyllbCax, - A06asK~ K rnaAK~M nllOTHOCT~M - TaK Ha-
3blsaeM~e paA~allbHble sap~a~~~ nllOTHOCT~ aap~Aa Ap. 0THoc~
TellbHbiH BKllaA nOClleAH~X Ap/ p COCTaBll~eT 06bi4HO HeCKOllbKO 
npo4eHTOB. B~A 3T~x sap~a~~A noKa AOBOllbHO HeOAH03Ha4eH, 
a ~X a6COll~THa~ Bell~4~Ha He npes~waeT HeKOTOP~X KOP~AOPOB 
HeOAH03Ha4HOCT~, W~P~Ha KOTOpbiX B03paCTaeT B ~eHTpanbHOH 
~ AalleKOH nep~¢ep~HHOH 06llaCT~X ~Apa ~ aae~C~T, B OCHOBHOM, 
OT xapaKTepHbiX All~ KamAoro 3Kcnep~MeHTa 3Ha4eH~~ npeAellbHoro 
~3MepeHHoro nepeAaHHoro ~Mnyllbca qmar· 

Bonpoc me o eoaMomHocT~ MOAellbHO-Heaae~c~Moro aHall~3a 
Heynpyroro eA -pacce~H~~ paapa6oTaH He CTOllb noAp06Ho. Bnep
Bble OH 6blll nocTaBlleH B pa6oTe 111 ,e KOTOPOH Ha OCHOBe 3HKO
HallbHOrO BbiCOK03HepreT~4ecKoro np~6ll~meH~~ /B3n/ 6blllO nolly-
4eHo aHall~T~4ecKoe BbrpameH~e, ce~3brea~~ee ¢opM¢aKTOP Heyn
pyroro pacce~H~~ 3lleKTpoHoe c Pnn, npeACTaelleHHOH a B~Ae 
pa3llOmeH~~ no np0~3BOAHbiM OT ¢epM~-¢YHK4~~; B TOH me pa6oTe 

58N · 6~ll~ npoeeAeHbl MeTOA~4ecK~e pac4eT~ AnR RAPa I. 

B HacTo~~ee speM~ HaKOnlleH 6ollbWOH 3Kcnep~MeHTallbHbiA Ma
Tep~all no HeynpyroMy eA-pacce~H~~ BbiCOK03HepreT~4H~x 

3lleKTPOHOB IE > 200 M3B/ np~ 6onbw~x nepeAa4ax ~MnyllbCa 
C B036ymAeH~eM COCTO~H~H KOlllleKT~BHOH np~pOAbl B ~Apax. C~c

TeMaT~4eCK~H MOAellbHO-He3aB~C~MbiH aHall~3 3TOrO MaTep~alla 
AaeT, B np~H~~ne, B03MOmHOCTb nOllY4~Tb 116e3MOAellbHYI011 ~H¢op

Ma~~~ o Pnn. 
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Ha ocHoae Pnn MO~Ho onpeAeil~Tb aepoRTHOCTb nepexoAa B(EL) 
B B036Y~AeHHOe COCTORH~e ~ CpeAH~I:i pa3Mep o6nacT~ Rtr 
B KOTOpol:i npo~CXOA~T nepeXOA. 

B AaHHOI:i pa6oTe Ha ocHoae MeTOAa B3n
12 1 npoaHan~3~~oaaHbl 

$QpM$aKTOPbl Heynpyroro pacceRH~R 3neKTPOHOB HApaM~ Li , 
24 Mg ,32 s )>6 Fe ~ MeTOAOM MHA nony4eHbl ~x Pnn. 

2. B~4HCnEHHE $0PM$AKTOPOB HEYnPYrOrO eA-PACCERHHR 

B pa6oTe1 11 /eM. TaK~e o63op 121 I a a~coK03HepreT~4ecKOM 
np~6n~~eH~~ nony4eHo aHail~T~4ecKoe Bblpa~eH~e, CBfl3biBaiO~ee 

Pnn c $opM$aKTopoM FLM(v Heynpyroro pacceHH~fl 3IleKTPOHOB 
c ao36Y~AeH~eM H~3KOile~a~~x IE* < 10 M3B/ HAePHbiX cocTOflH~I:i 
KOilileKT~ BHOI:i np~POAbl. np~ 3TOM AOil~Hbl BblnOilHflT bCfl yCilOB~fl: 
kR» 1 , V(O)/ E « 1, E* « E, rAe V(O) - KYilOHOBCK~I:i noTeHI..I~ail 

a l..leHTpe flAPa, E*- noTepH 3Hepr~~ 3IleKTPOHa. 
Ce4eH~e pacceHH~fl a 3TOM cny4ae ~MeeT B~A: 

(~) ,.(~) c 2Jr +1 ~ _ _!_IF 12, 
dO 1-+ r dO Mott rec 2J1 +1 LM 2L +1 LM 

/1/ 

rAe 

(~) 
dO Mott 

Z e2 2 cos 28/2 
=(-) ----

2E sin 4e I 2 

eCTb MOTTOBCKOe Ce4eH~e pacceRH~fl 3!leKTPOHa Ha T04e4HOM 
HAPe Z, 

/2/ 

r = (1 + ~ sin2 8/2)-
1 /3/ 

rec . M 

- $aKTOp, Y4~Tb1Bal0~~1:1 OTAa4y RApa, M- Macca flAPa, Ji ,f-
cn~H Ha4a!lbHOro /KOHe4Horo/ .cocTOflH~H HApa, L - MY!lbT~nOilb
HOCTb nepeXOAa. $opM$aKTOP FLM B B3n 3an~c~aaeTCR B B~Ae: 

2 .... P'(x' [ -+-+ .... ] .... ~ 
F =Q fdx..su!!L.-exp i(qx+<l>(x)) pL(x) Y* (x) . /4/ 
LM q2(x) 

$yHK1..1~~ g(x) ~ <l>(X). Y4~TbiBaiOT ~CKa~eH~e 3!leKTPOHHOI:i BOilHbl 
KYilOHOBCK~M no!leM flApa ~ np~BeAeHbl B 063ope 1 21 : 

~ < i') = q + v it <t> C ii + x) I u .... = 0 /51 

rAe q - nepeAaHHbiH ~MnYilbC. 0TMeT~M, 4TO $yHKLI~~ g(x) ~ <l>(i) 
cna6o 3aa~cRT OT B~Aa pacnpeAeileH~fl nnoTHOCT~ 3aPHAa HAPa 
B OCHOBHOM COCTOflH~~. TaK, Bbi4~C!leH~R $OpM$aKTOpOB Heynpyroro 
pacCeRH~R 3!leKTpOHOB KaK C rilaAK~M~ p, TaK ~ C y4eTOM sa-

~ 

-; 

;A 

p~a1..1~1:i p =p +!!J.p noKa3~BaiOT, \.ITO MO~HO ~CnOilb30BaTb IlOOOe ~3 
3T~x pacnpeAe!leH~I:i. B 3TOM nnaHe rnaaHoi:i, onpeAeilf!IO~el:i 3a
a~c~MOCTbiO $OpM$aKTOpa /4/ OT paA~ailbH~X aap~al..l~l:i !!J.p flBilfl
eTCfl Ta, KOTOpafl BXOA~T Il~Hel:iHO B nOA~HTerpa!lbHYIO $YHK1..1~10. 

6opHoacKoe np~6n~~eH~e nony4aeTcfl ~3 /4/, ecn~ nono~~Tb 
g(X') = 1 , <l>(x) ,..Q. npoBOAfl B /4/ ~HTerp~poBaH~e no yr!laM 
B npeAnOilO~eH~~ npflMOil~Hel:iHOCT~ TpaeKTOp~~ 3IleKTPOHa ~ npe-
He6perafl 4IleHaM~ nopHAKa 1/qx- 1 / qR « 1, nony4aeM 121 

ooGLM(X,f) 
FLM=2rriq ~ f_ -::---exp[i(qxc+<l>(x,c))]p (x)xdx. /6/ 

f=±i 0 q 2 ( x, c) L 

RBHbll:i B~A GLM np~aeAeH a pa6oTe 121, rAe TaK~e noKa3aHo, 
4TO OCHOBHOI:i BKilaA a I 1 I A a lOT 4IleH~ M = 0 Ailfl L f. 0. 

HTaK, 3aAa4a Haxo~AeH~fl Pnn ~3 aHan~3a 3Kcnep~MeHTa!lbH~x 
$opM$aKTopoa Heynpyroro pacceRH~fl 3IleKTPOHOB RApaM~ CBOA~T
CR, no cy~ecTay, K peweH~IO ~HTerpanbHOro ypaaHeH~fl /6/. Pewe
H~e 3Toro ypaaHeH~R 6yAeM ~cKaTb a B~Ae pa3no~eH~R 

N 
p (x) = x L- 1 ~ aLp (SnF) (x, R, b), 17 I 
L n = 1 n 

rAe 6a3~c p~~ o6pa3oaaH npo~3BOAHbiM~ OT c~MMeTp~3oaaHHOI:i 
$epM~-$YHK1..1~~ 

(n) n dn 
p SF (x, R, b) = b -dR;i" p SF (x, R, b), /8/ 

p SF (x, R, b) = sh R/ b / (ch R/b + ch x/b). · /9/ 

TaKol:i a~6op Pnn o6ycnoaneH TeM, 4To a/ Pnn a /7/ ~MeeT 
npaa~IlbHOe ac~MnToT~4ecKoe noaeAeH~e pL (x) -----+ exp(-x/b), 

X -+oo 

p (x) -----+0 ~ 6/ cooTaeTcTBYIO~~e $opM$aKTOPbl c Pnn /71 Bbi-
L X->0 

4~CilfliOTCR B RBHOM B~Ae np~ nOMO~~ nOiliOCHOrO ~HTerp~poaaH~R, 
4TO 3Ha4~TeilbHO ynpo~aeT 4~cneHH~e pac4eT~. 

rAe 

$opM$aKTOp FL B 3TOM Cily4ae np~H~MaeT C!leAYIO~~I:i B~A: 
N 

F L = ~ a L F {n) 
n= 1 n L 

n 
F Ln) = b n _<! __ F ~)' 

dR0 /10/ 

F~)=-2rlqb ~ GLO (x
0

, ()exp[i(qR£+ ¢(x
0

, c))]/ q 2 (x
0

, ( )x 
(=± 1 /11/ 

x (R 2 + 2i (rr bR cth11bq- 112 b2 (sh 2 11 bq + 2)/ sh 2 11 bv/ sh 11bq , 

x
0 

=R+i11bf. /12/ 
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KaK noKa3aHo s pa6oTe 131. np~ A~¢¢epeH~~posaH~~ /11/ MO~Ho 
npeHe6pe4b ena6o~ 3aB~e~MOeTb~ ¢YHK~~~ 

. - 2 ¢(x
0

, d = G Lo(x 
0

, d exp[11ll(x 0 , d]/ q (x0 , d /13/ 

OT R. t: y4eToM :noro nony4aeM AnA F~n) OKOH4aTenbHOe Bblpa~e
H~e: 

G (x ,d 
(n) n-2 2 n+l-n-4 ) ~ LO 0 [ " R tfV ))] F =-2i 11 qb q (X,£ k ---------exp1(q £+-....~x0 ,£ x 
L O £=±1 sh11bq 

- -2 2 x [n(n-1) + 2inRq(x
0
,d- q (x

0
,dR +2£77b cth11bq x 

/14/ 

- -2 22 2 -2 2 x (-nq(x
0

,£)- iq (x
0

, £)R) + 11 b (sh 11bq +2)q (x
0
,d/ sh 11bq]. 

TaK~M o6pa3oM, 3aAa4a ~3sne4eH~A paA~anbHO~ nnoTHOeT~ 
nepexoAa AAPa PL np~ noMo~~ MHA ¢opM¢aKTopos Heynpyroro 
eA -paeeeAH~R eBOA~TeA K HaXO~AeH~~ K03¢¢~~~eHTOB pa3nO-

L 
~eH~A {anl' KOTOp~e, HanOMH~M, BXOAAT KaK 8 pa3nO~eH~e ~nA 
nnoTHOeT~ /7/, TaK ~AnA ¢opM¢aKTopa /10/. 3To MO~Ho eAe
naTb nOArOHKO~ TeOpeT~4eeKOrO ¢OpM¢aKTOpa /10/ K 3Kenep~
MeHTanbHOMy, e4~TaA {a~l Bap~a~~OHH~M~ napaMeTpaM~. 

3. PE3YnbTATW H 06CYmAEH~R 

Ha oeHose nony4eHHbiX ¢opM¢aKTopos I 10/ 6bln~ npoaHan~3~

posaH~ 3Kenep~MeHTanbH~e AaHH~e no paeeeAH~~ 3neKTpOHOB Ha 
AApax 6Li 141 , 24 Mg , 32 S 15 1 , 

56 Fe16 1 e so36Y~AeH~eM H~~a~w~x 
eoeTOAH~~ KonneKT~BHO~ np~POAbl /eM. Ta6n~~Y I. Bapb~posa

n~eb napaMeTpbl R, b, !a~ l ~ 4~eno 4neHOB N PAAa /10/. CTpe
MAeb nOB~e~Tb T04HOeTb onpeAeneH~A PL' M~ ~enonb30Ban~ AnA 
Ka~Aoro AApa see AOeTynH~e 3Kenep~MeHTanbH~e AaHH~e np~ 
3Hepr~AX HaneTa~~ero 3neKTpOHa E >200 M3B. np~ 3TOM AOeT~
ranaeb T04HOeTb nOArOHK~ , np~ KOTOpO~ X 2 -2 Ha T04KY. 0T
MeT~M, 4TO 3Ha4eH~A x 2 - 1 MO~HO AOeT~4b, een~ aHan~3~po
BaTb 3Kenep~MeHTanbH~e AaHH~e TOnbKO np~ OAHO~ 3Hepr~~. Ta
Koe ~e 3Ha4eH~e<x 2 -D nony4aeTeA, een~ ~fnonb30BaTb npo~eAy
py, npeAno~eHHY~ B pa6oTea~ a ~MeHHo: AnA eornaeosaH~R 
3Kenep~MeHTanbH~X AaH H~X np~ pa3H~X 3Hepr~AX AOMHO~aTb eo
OTBeTeTBY~II\~e ¢0pM¢aKTOpbl Ha K03¢¢~~~eHTbl n i (E i ), 3aB~eAII\~e 
oT 3Hepr~~. ~ paeeMaTp~BaTb ~x KaK sapb~pyeM~e napaMeTp~. 

KaK noKa3an onbiT Haw~x pae4eTos, napaMeTpbl R, b, ! a ~ l Pnn 
np~ 3TOM npaKT~4eeK~ He ~3MeHA~TeA. 

6 

N 

6Li 4 

24Mg 4 

4 
32s 5 

. 6 

56Fe 2 

E* 
/M3B/ 

2,18 

1, 369 

2,23 

0,847 

Ta6n~~a 

Rtr _ , 

/¢M/ Rtr /R 

3,806 1 ,501 

4,600 1 ,466 

4,250 1, 270 
4,211 1, 258 
4, 180 1 ,249 

5,446 1, 378 

B(EL) B(EL) 
/e2¢M 2L I /e2 ¢M 2L I 

171 1,7- 95 

768 310 - 650 

133 
131 200 - 492 
129 

1605 610 - 1570 

Ha p~e. 1-4 np~BeAeH~ 3Kenep~MeHTanbH~e ~ TeopeT~-
4eeK~e ¢opM¢aKTop~ Heynpyroro eA -paeeeAH~A B 3as~e~MoeT~ 
OT 3¢¢eKT~BHoro nepeAaHHoro ~Mnynbea 

q
3

<P = q(l- V(O)/ E), /15/ 

a TaK~e eOOTBeTeTBY~II\~e Pnn. 
¢yHK~~~ G L (x

0
,£) ~ <l>(x

0
, £) Bbl4~enAn~eb np~ noMOII\~ pae-

~ 0 
npeAeneH~~ nnOTHOeT~ 3aPAAa p e BKn~4eH~eM paA~anbH~X 
eap~a~~~ Ap, nony4eHH~x B pa6oTe~~ C Ha~AeHH~M~ ¢YHK~~AM~ 
Pnn HaM~ npOBOA~n~eb TaK~e KOHTponbH~e pae4eT~ no MeTOAY 
¢a3osoro aHan~3a, KOTop~e e xopowe~ T04HOeTb~ eosnan~ e B3n. 
H3-3a TPYAHOeTe~ pae4eTa MeTOAOM ¢a3osoro aHan~3a np~ 6onb
w~x 3Hepr~Ax TaKoe epasHeH~e npoBOA~noeb n~wb B o6naeT~ 
E > 200-250 M3B. 0Ka3anoeb, 4TO MeTOA B3n 3¢¢eKT~BHo pa6o
TaeT y~e np~ 3Hepr~Ax E > 200 M3B . 

AnA AAPa 6 Li Ha p ~ e . 1 np~BeAeHbl TeopeT~4eeK~~ ~ 3Kene
P~MeHTanbH~~ ¢opM¢aKTOp~. B~AHO, 4TO B ~enoM eornae~e oKa-
3~saeTeA xopow~M , 3a ~eKn~4eH~eM He6onbworo pa3n~4~A s pa~o
He M~H~MyMa. n~KB~A~POBaTb 3TO paeXO~AeH~e 8 np~H~~ne MO~HO, 

een~ y4eeTb BKnaA A~cnepe~OHHbiX ~ APYr~x nonpaeoK 19 / , KOTOPble, 
B~A~Mo, Ha~6onee 3Ha4~TenbH~ AnA nerK~x AAep. PaA~anbHaA 

nepeXOAHaA nnoTHOeTb PL AnA AAeP 6Li , 24Mg , 56 Fe /eM. 
p~e. 1-3 eOOTBeTeTBeHHO/ ~MeeT xapaKTepH~~ MaKe~MYM 8 o6-
naeT~ paA~yea nonyenaAa nnOTHOeT~ OCHOBHOrO eOeTOAH~A np~ 
f- R, 4TO COOTBeTeTByeT TaK Ha3~BaeMO~ MOAen~ Taee~, 8 KO
TOpO~ pnn pL nponop~~OHanbHa npo~3BOAHO~ OT Pn3: 

L-1 d pL (r)- r d~- p(r, R, b, {an!). /16/ 
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100 

10'1 [ 6u 

3• E" • 2,18M3B 

10'2 

10'1 

---~ 
IFI 2 

10"' \ 
j 200M>B 
i 499,3M>B 

10-sL \ 
tv 

10'6l ~, 
I ; 

10'7 
t 

0,5 1,0 1,5 2,0 2.5 3,0 3.5 4,0 
q,. , • . ,I 

P~c. 1. CpaeHeH~e c 3Kcnep~MeHTOM ~opM~aKTopa Heynpyroro 
pacceHH~H aneKTpOHOB HAPOM 6Li, pacc4~TaHHoro c paA~anbHO~ 
nepeXOAHO~ nnOTHOCTb~, np~BeAeHHO~ B sepxHe~ 4aCT~ p~CyHKa. 

0AHaKO, 4T06bl on~CaTb noBeAeH~e 3KCnep~MeHTanbHbiX <J>opM~aKTO
pOB Heynpyroro eA -pacceHH~H e o6nacT~ 6onbw~x nepeAaHHbiX 
~MnynbCOB, He06XOA~MO BBOA~Tb pa3Hble Ha60pbl napaMeTpOB R, 
b , Ia~ I A11H pL ~ P• TOrAa KaK A11H ManbiX nepeAaHHbiX ~MnY11bCOB 
COOTHOWeH~e /16/ np~BOA~T K YAOBneTBOp~TenbHOMY cornac~~ 
C 3KCnep~MeHTOM np~ OAHOM ~ TOM me Ha6ope napaMeTpOB AnHpL 

~ P· 
,l\.nH ~nn~cTpa~~~ HeOAH03Ha4HOCT~ Pnn, ~3eneKaeMbiX MeTOAOM 

MHA ~3 3Kcnep~MeHTar Ha p~c. 4 A11H HAPa 32 S np~BeAeHbl 
~opM~aKTOPbl, nony4aeMble e TOM cny4ae, ecn~ e Pnn B~Aa /7 I 
OCTaBnHTb N = 4,5,6 cnaraeMbiX /Kp~Bble 1,2,3 COOTBeTCTBeHHO/. 
0TMeT~M, 4TO 3Ha4eH~e x2 BO BCeX C11y4aHX np~MepHO OA~HaKOBO. 
B~AHO, 4TO 3T~ Pnn ~Me~T BTOpO~ MaKC~MYM, KOTOpbl~ B np~HLI~ne 
Henb3H nony4~Tb e MOAen~ Tacc~. Ero noHeneH~e Bb13bleaeTCH He
o6xoA~MOCTb~ nOArOHK~ ~OPM~aKTOpOB np~ 6onbW~X nepeAaHHbiX 
~Mnynbcax ennOTb AO q- q maC 3 ~M -t · 
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100 

10-1 

10-2 

10-3 

IF 12 

10'4 

10-s 

10-6 

0 050 

Pi <P-31 

24

1-19 oo25 

~·: .. :__.../~;-;-~ -";- 8 

i 250 M>B 

~ 500M>B 

\ 
15 

107 o5.5~~~~~~~~~~ 1.0 1.5 2.0 25 3.0 
q,..lc;>'11 

P ~c. 2. To me, 4TO ~ Ha p~c. 1, T011bKO AnH HAP a 
24

Mg. 

Pa3n~4HOe noeeAeH~e TeopeT~4eCK~X ~opM~aKTopoe FL 
/cN= 4,5,6/ B o6nacT~ q > qm ax CBH3aHO C TeM,4TO COOTBeT-
CTBY~~~e Pnn oTn~4a~TcH Ha Manble no a6con~THO~ een~4~He 
paA~anbHble eap~a~~~ 8pL c xapaKTepHO~ An~HO~ OCl.l~nnHLI~~ 
e<< 2rr/ qmax , KbTOpble B AaHHOM cny4ae HaXOAHTCH BHYTP~ 
TeopeT~4eCK~x ow~6oK onpeAeneH~H Pnn. np~ Bbl4~cneH~Hx FL 
Mbl npeAnonaran~, 4TO e o6nacT~ q > qm ai rAe aKcnep~MeHTanb
Hble ~opM~aKTOPbl He ~3eecTHbl, cneAyeT Bbl6paTb cneAY~~ee no

eeAeH~e / 101: 

IFL(q) \ ~ CFp (q)q-4 (q > q max)' /17/ 

rAe F P (q) - ~opM~aKTOP npoToHa, a C onpeAenHeTCH ~3 ycnoe~H 
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2• E"= 0,88M38 
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P 11 c . 3 . To >Ke , 4TO 11 Ha p11c . 1, TOilbKO Ail~ ~APa 56 Fe. 

CWI1BaHI1~ pL C 3KCnepi1MeHTaJlbH~M ¢OpM¢aKTOpOM B nOCJleAHeM 
MaKC11MyMe. 0TMeTI1M, 4TO 3TO YCilOBI1e yMeHbWaeT HeOAH03Ha4-
HOCTb s onpeAeneHI111 Pnn MeTOAOM MHA. B AaHHOM npi1Mepe 3Ha-
4eHI1~ nepeXOAH~X paA11YCOB 

2 00 L + 4 
00 

L +2 
R tr = J pL (r) r dr / ( pL(r) r dr /18/ 

0 0 

11 npi1BeAeHH~X Bepo~THOCTeA nepeXOAa 

2.lr + l oo L+2 2 
B(EL) = ---------I J p L (r) r dr l /19/ 

2J . + 1 0 
I 

10 

10° 

,.. [ 'I f 2 1 ¢>'1·10·
1 

ns 

2• E. =2,23M3B 

10-2 [ 0 
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"' [ ~\ 
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10-4 [ 
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Y\ t 500 M•B 

10 ' [ 
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Q3c~~W' I 

P11c.4. CpasHeHI1 e c 3Kcnepi1MeHTOM ¢opM¢aKTopos Heynpy r oro 
pacce~HI-1FI 3JleKTPOHOB FIAPOM 32 S, paCC41-1TaHHbiX C paAI1aJl bHbiM I1 
nepeXOAHbiMI-1 nJlOTHOCT~MI-1 AilFI N = 4,5,6 /Kpl-1 Bble 1 , 2, 3 COOTBeT 
CTBeHHO/. 

c 113MeHeH11eM N TaK>Ke MeH~JOTCFI He3Ha41-1Te!lbHO /eM. Ta6Ili14Y I. 
Beni1411H~ npi-1BeAeHH~x sepo~THocTeA nepexoAa Ka4eCTBeHHO 

cornacyJOTCFI c B(EL), nony4eHH~MI-1 113 APYrl1x 3Kcnepi1MeHTO B 111< 
3aMeTI1M, 4TO 3Ha4eHI1 FI nepeXOAH~X paA11YCOB HaXOAFITCFI § xo

pOWeM cornac111-1 c AaHHbiMI1 APYrl-1x pa6oT 19!. 0THOWeHI1e Rtr / R -
- 1,3 ~1,5 oKaa~saeTCFI np i-1 MepHo nocTOFIHH~M AilFI nerKI1X 11 cpeAH11X 
BAep. 
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4. 3AKni'JYEHI1E 

11TaK, CAenaeM KpaTK~e B~BOA~: 

a/ MOAenbHO-He3aB~C~M~i1 aHan~3 $OpM$aKTOpOB Heynpyroro 
eA -pacceRH~R np~ 6onbw~x nepeAaHH~X ~Mnynbcax np~BOA~T 

K nORBneH~IO 11 TOHKOi1 11 CTpyKTypbl B paA~anbHbiX pacnpeAeneH~RX 
nnOTHOCTei1 nepeXOAa; 

6/ nony4eHH~e 3Ha4eH~R np~BeAeHH~X sepORTHOCTei1 nepeXOAa 
~ nepeXOAH~X paA~ycos cornacyiOTCR c AaHH~M~ APYr~x 3Kcnep~-
MeHTOB; _ 

B/ OTHOWeH~e Rtr / R- 1 , 3 71,5 RBnReTCR nOCTORHHOi1 sen~-
4~HOi1 AnR nerK~x ~ cpeAt-:~x RAep. 

B aaKnl04eH~e HaM np~RTHO s~paa~Tb 6naroAaPHOCTb B.K.nyKbR
HOBY aa CT~Myn~py10m~e o6cymAeH~R ~ B.M.W~nosy aa npeAOCTas
neH~e nporpaMM~ pac4eTa Heynpyr~x $opM$aKTOpos no MeTOAY $a
aosoro aHan~aa. 
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