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llnH orrpeueneHHH HuepHoro $opM~aKTopa ueDToHa 

B paMKBX TeOpHH fnay6epa BHBnH3HpOBBm!Cb 3KCITepHMeHTanbHble UBH

Hbie ITO yrrpyroMy pacceHHHIO ITpOTOHOB HB UeiiTOHBX ITpH ::meprHHX 10,3; 

I 11 /2 3/ 13,5; 15,0: 19,8; 25,6 fsB H ITpOTOHOB Ha ITpOTOHBX 1 
1 

a TBK:>Ke 

t41 LlBHHbie 06 yrrpyroM pBCCeHHHH HeHTpOHOB HB npOTOHBX H3 pa60Tbl B 

TOM :>Ke sHepreTHqecKoM HHTepBane. llHq•q>epeHuHanbHoe ceqeHHe yrrpyroro 

p - d-pacceHHHH B o6naCTH ManbiX MO:>KeT 6LITb BbipB:>KeHO qepea BMIT-

nHTYUbl ynpyroro p- pH p- n -HnH n- p -pacceHHHH c rroMOIUbJO cneuyJOIUeD 

cPOpMynbi 15•61 : 

da 
(--) = 

d n pd 

Y.z -i> ...... 

;F (q)(fc(q)+exp(·ixcp)IPP(q) +exp(ixcj lpn(q)) + 

+ -k
1 

exp ( i X ) I ( ; I 2 ) I ( q-> I 2 ) /G I 2 

cpn pn pp 

(l) 

-> 
q -rrepeuaHHbiJI HMrrynbc, k I _, I r=---BonHoBoe 'IHcno B c.u.M., PP ( q), pn rv 

- HLlepHbie BMITnHTYUbl yrrpyroro p- P -H p- n -pacceHHHH. 

llanee Beaue 6yueM rronbaoBaTbCH cneuyJOmefi rrapaMeTpHaauHeA unH 

I . ( q) 
PI 

yrrp;roro pacceHHHH rrpoToHa 
a. -~ B· 

--~ ( a . + ·i ) e 1 

471 1 

a p j - ITOnHoe ceqeHHe B38HMOUeHCTBHH. 
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Hy~nOHOM: 

q 

( j p,n) ( 2) 



IlL 

flonHbie ce"!eHHSI p- p H p-n -B38HMOJletl:cTBHSI B3SITbi H3 pa6oTh/ 7 1• 

0THOUJ8HH8 Jl8iiCTBHTenbHOif '18CTH 8MllnHTYJlhl ynpyroro p- n pacceSIHHSI 

K MHHMOil ee '18CTH IIpH q = 0 6panocb paBHhiM a 
pp npn: Toil a 

pn 

>Ke aHeprn:n:. 

A Mrrnn:TyJla KynoHoBeKoro pacceSIHHSI n:MeeT BHJl: 

lc 
2n -2dnfn(qi2J-11o 
-- e 710 ar g r ( 1 + ·in ) ' 

rJle n = 11137,04 • f3 
5 

( II = c = 1), na 

T810IUeil "!aeTHUbl B na5opaTOpHOil en:CTeMe, 

2 2 
F ( q) = s ( q I 2 ) + s ( q I 2 ) 

0 2 

f3 na5 - CKOpOCTb Hane-

(3) 

s 0 ( q) H S 
2 

( q) -$opM~aKTophi Jlei!ToHa B S - n: D -eocToSIHHSIX 

cooTBeTeTBeHHo; X cp , X err • X cpn - ycpe)lHeHHhle 3H8'1eHHSI 

CJlBHra ~83bl KynOHOBCKOi'i 8MIInHTYJlhl npn: pacceSIHHH H8 IlpOTOHe, Hei!TpOHe 

H II pH AByKpaTHOM pacceSIHHH ( H8 p H n ) , 

CornacHo ~paHKO 161 , 3HB'IeHHSI BenH'IHH X cp' xcrr' X cpn 

'Cna5o 38BHCSIT OT 9HeprHH H paBHbl npn:5nn:>KeHHO 0,06, JG -n:HTerpan 

rnay5epa. 

1 rr. l pp ( q) 1m l np ( q) 

IG I so ( q) 
1m 

( 4) 
1m l (0) 

pp l (0) 
np 

( eenn: npeHe5pe'lb BKnaJlOM D -cocTOSIHHSI). 

YIHTerpan rnay6epa Bbi'IHCnSineSI JlnSI pa3nH'IHhiX BOnHOBhiX ~YHKUHil 

Jlei!ToHa H pa3nH'IHhlX 3Ha"!eHn:il rrapaMeTpoB HaKnoHa B pp B 
np 

0Ka3anOCb 0 'ITO /G O'leHb ena5o 38BHeHT OT napaMeTpOB aMnnHTYJlbi yrrpy-

roro paeceSIHilSI npoTOH8 H8 llpOTOHe H Hei!TpOHe H OT Bapn:aHTa B3SITOi! 

BOnHoBoi! ~yHKUHH Jlei!ToHa. Ero 3Ha"!eHHe Kone5neTeSI oT BenH'IHHhi 0,026 JlO 
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0,028 M5H-1, 'ITO xopomo cornaeyeTcSI e pe3ynbTaTaMn:, cne 

H3MepeHn:il nonHhiX ce"!eHn:il pd pp H n p -B38HMOJlei!:l 

TTd-n:TTp -B38HMOJlei!CTBHi!, 

Ha pn:cyHKe HaHeeeHbi 3Ha"!eHn:SI F ( t) CO CT8THCTH' 

MH, rrony'leHHbie H3 aHann:3a JlBHHhiX no p- d -pacceSIHHIO rrp 

SIX aHeprn:n:, yKa3aHHhiX BhiiUe, JlnSI I t I < 0, 2 ( faBI c) 
2

, 

Bee aTn: TO'IKH YAOBneTBopn:TenbHO no>KaTeSI Ha KpHBYK 

MO>K8T 6b!Tb rrpeAeTaBneHa 9MIIHpH"!eeKOil ~OpMynoi! BHAa: 

F ( t) = exp ( f3 t + y t 2 
) 

-2 
f3 = 25,9 :!:.. 1,2 (faBle) 

y 60 :!:.. 5 (faBic)-4. 

YKa3aHHhiil KOPHAOP omn:6oK y'IHTbiBaeT KaK cTaTHCTH"!eeKn:e, 

MaTH"!eCKHe OIUH5KH B rrapaMeTpe H8KnOH8 JlH~~epeHUHBnbHOr 

1"'01"'0 p-d-pacceSIHHSI 0 KOT0p8S! paBH8 0,7 (faBic)-2 
131 , Cll 

OIUH5Ky B rrapaMeTpax H8KnOH8 pp- H np -paeceSIHHSI 0 KOTI 

0,3-0,4 (faBic)-2 • flocKonbKY B pa5oTe 141 napaMeTp HaK 

UH8nbHOr'O C8'18HHSI yrrpyroro n P -paceeSIHHSI H3MepSineSI B 

0,1 <It l.:5 0,5 (faBie) 2 , TO OH Mor oKa3aTbCSI3aHIII>KeHHI 

'IT06hi OU8HHTb B03MO>KH08 BnHSIHH8 9TOI"'O aq:~eKT8 H8 

TaH Bapn:aHT, B KOTopoM npearronaranoeb, 'ITO En P( q) 

F (I 

l 
I 

aToM napaMeTphi l PP ( q) 5binn: B3SIThi H3 pa6oTbi 121 AnSI 

0,008~1 tl:5 0,12 (faBic)2. 0Ka3anoeb, 'ITO npn: aToM f3 

paBHhiM 26,1 ( faBI C) -2, T,e, BnHSIHH8 8TOI'O 9~~8KT8 CyiUeC 

'18M BnHSIHH8 CHCT8M8TH'I8CKHX OUJH50K 0 0 KOTOpbiX IIIna pe'lb 

KaK BHJlHO H3 pn:eyHK8 0 3Ha"!eHH8 $opM$8KTOpa, rrony'IE 

pa5oTe, yJlOBneTBOpHTenbHO COrnacyeTCH C IIpHBeJleHHbiMH T• 

3Ha'leHHS!MH F ( t) B o6nacTH Han:5onbiiiHX • B o5nacTn: 
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CTBHH B3S!Tbl H3 pa60Tb/7 / • 

pyroro p-n pacceHHHH 

paBHbiM a p p II pH TOH 

0 
arg r ( 1 + ·in) ' 

{1 na6 - CKOpOCTb Hane-

(3) 

S - H D -cocTOHHHHX 

ycpellHeHHbie 3HS'IeHHSI 

HHH Ha IIpOTOHe, HeitTpOHe 

X cp' 

0,06. 

X cpn 

/G -HHTerpan 

(4) 

Hb!X BOnHOBbiX !flyHKUHH 

OHa B 
PP 

B 
np 

paMeTpOB 8MIInHTYllbl yrrpy-

H OT BapHaHTa B3SITOH 

eTCH OT BenH'IHHbl 0,026 110 

-

0,028 M6H-1, 'ITO xopowo cornacyeTcH c peaynbTBTaMH, cnellyiOlliHMH H3 

H3MepeHHlt IIOnHbiX ce'!eHHH p d pp H np -B38HM0118HCTBHH1 a T8KlKe 

-B38HMOll8HCTBH it. 

Ha pHcyHKe HaHeceHbi aHa'leHHSI F ( t) CO CT8THCTH'I8CKHMH OlliH6Ka-

MH 1 IIOny'I8HHbi8 H3 8HanH38 ll8HHbiX IIO p- d -paCC8SIHHIO IIpH IISITH 3H8'18HH

SIX 9HeprHH, yK838HHbiX Bbillie, llnSI I t I < 0, 2 ( ras/ c) 
2

• 

Bee 9TH TO'IKH YllOBneTBopHTenbHO nolKaTcSI Ha KpHByiO, KOTopaB 

MOlK8T 6b!Tb npellCT8BneHa 9MIIHpH'I8CKOH !flopMynoit BHlla: 

F(t) = exp({Jt + y t 2
) 

-2 f1 25,9 :!:. 1,2 (fas/c) 

y 60 :!:. 5 (ras/c)-4. 

YK838HHbiH KOpHllOp OlliH60K Y'IHTbiB88T K8K CT8THCTH'18CKH8 1 T8K H CHCTe-

M8TH'18CKHe OlliH6KH B II8p8M8Tpe H8KnOH8 llH!fl!flepeHUHanbHOro C8'18HHSI yrrpy

roro p-d-paCC8SIHHS11 KOT0p8S1 p8BH8 0,7 (fas/c)-2 
131 , CHCT8M8TH'18CKYIO 

ornH6Ky B napaMeTpax HaKnoHa pp- H np -p8CC8SIHHS1 1 KOT0p8SI paBHa 

0,3-0,4 (fas/c)-
2

• DocKOnbKy B pa6oTe /4/ napaMeTp H8KnOH8 llH~epeH-

unanbHoro ceqeHHSI ynpyroro n P -pacceBHHSI HaMepBncB B rrpe11enax 

0, 1 < I t l' :s 0,5 ( ras/ c) 
2 

I TO OH Mor OK838TbCSI 38HH)I{8HHbiM. nnSI Toro, 

'IT06bi OU8HHTb B03MO)I{H08 BnHSIHHe 9TOrO a<l:¢eKT8 H8 

T8H BapH8HT1 B KOTOpOM IIp8lliiOnaranocb 1 'ITO fn p( q) 

F ( t) 1 6bin paCC'IH-

f pp ( q) • DpH 

9TOM rrapaMeTpbl f pp( q) 6binH B3SITbl H3 pa60Tbl / 2 / llnSI HHTepsana 

0,008 :_I t I :s 0, 12 ( ras/ c) 2. 0Kaaanocb, 'ITO IIpH 9TOM {3 CT8HOBHTCSI 

p8BHbiM 26,1 (faB/c)-2, T.e. BnHSIHHe 9TOrO a¢!fleKT8 CYlli8CTB8HHO HHlK8 1 

'18M BnHSIHHe CHCT8M8TH'I8CKHX OlliH60K1 0 KOTOpbiX runa pe'lb. Bb!lli8. 

KaK BHllHO Ha pncyHKa, 3Ha'leHHe ¢opM¢aKTopa, rrony'leHHoe B llBHHOH 

pa6oTe, YllDBneTBopHTenbHO cornacyeTCSI c rrpHBelleHHbiMH TeopeTH'IeCKHMH 

3H8'18HHSIMH F ( t) B o6naCTif HaH6onbrnHx • B o6nacTH Man&IX 
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H8H60nbwee paCXO*aeHHe Ha6niDaaeTCH npH HCllOnb30B8HHH BOnHOBOft 

~yHKUHH XaM6CToHa, HaHnyqwee cornacHe so seeM HHTepsane 

HcnonbaosaHHH ~YHKUHH Epeccena H KepMaHa. 

t - npH 

1.0 
~ 

:tu:> 

0.5 

0.2 

0.050 0.03 0.06 0.10 0.14 0.18 
It I (rsafc)1 

CyMMa KBaapaTos cjlopM$aKTopos aeliToHa s S -H 
2 2 

D -COCTOHHHHX 

F ( t) = S 0 ( q/ 2) + S 2 ( q I 2 ) 

HaHeCeHbl aKcnepHMeHTanbHbie TO'IKH CO CT8THCTH'ieCKOA OWH6Koft, B BHae 

38lliTpHXOB8HHOfl o6naCTH TIOK838H KOpHnop, y'IHTbiB8IDIUHft Bee nepe'IHCneH

Hbie B TeKCTe OWH6KH, a T8K*e TeopeTH'ieCKHe 3H8'ieHHH F ( t) anH pa3-

nH'iHbiX sonHOBbiX ~YHKUHA aeAToHa: I. Epeccen n KepMaH 181, 2. XaMaaa-

n*oHCTOH /9;. 3. MopaB'IHK 1101 , 4. XaM6CTOH I Ill 
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ROn&30B8HHH BOnHOBOft 

seeM HHTepsane t - rrpH 

0.14 0.18 
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-, 

.. • 
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