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BBEAEHHE 

K HaCTOR~eMy epeMeH~ npoeeAeHo w~poKoe ~3y4eH~e peaK~~~ 
147 Sm (n, a) 144 Nd Ha pe30HaHCHbiX He~TPOHax, 4TO no3eo-

Il~IlO nOilY4~T b CBeAeH~R 0 nOilHbiX ~ nap~~ ail bHbiX a -w~p~HaX ~ 
~x pacnpeAeileH~Rx 1 1· 31 , a Tat<>Ke ycpeAHeHHble ce4eH~R np~ 
2 ~ 30 K3B 1 4 • 5 1.Ceo~CTBa TaK~X CJlOlKHbiX COCTORH~~, KaK He~T
pOHHble pe30HaHCbl, 06bi4HO on~CbiBa~TCR Ha 6a3e CTaT~CT~4eCKO~ 
TeOp~~. B paMKaX KOTOPO~ ~3y4a~TCR ~X He~TPOHHble, paA~a~~OH
Hble ~ a-w~p~Hbl. Ha o6~eM $OHe cTaT~CT~4eCK~x 3aKOHOMepHoc
Te~ noJly4eHbl yKa3aH~R Ha HeCTaT~CT~4eCK~e OTKJlOHeH~R / 6 1, 

B 4aCTHOCT~, AilR 147Sm OTMe4aeTcR aHoMailbHOCTb xapaKTep~c
T~K pe3oHaHca c E0 = 185 3B ~ cy~ecTBeHHOe pa3Il~4~e e 3~~~ 
4eH~Rx ~r e ~HTepeanax E 

0
< 100 3B ~ 1 OO <E < 200 3B . a n 

C ~ellb~ BbiRCHeH~R, Ae~CTB~TeilbHO Il~ 3TO ~CKI1~4eH~e ~Il~ npoc-
TO CTaT~CT~4eCKaR $IlYKTya~~R, npoBeAeHbl ~3MepeH~R Ha ycTa
HOBKe ''<JlaKeJ1 11

• Bonpoc 3TOT He npa3AHbl~, T. K. CBR3aH C 3a
KOHOMepHOCTRM~ <JlparMeHTa~~~ IA~Cc~na~~l-1/ CHilbl a -KnacTepHbiX 
ypOBHe~ no KOMnayHA-COCTORHHRM. 

Cne~~ailbHO pa3pa6oTaHHaR MeTOA~Ka AaeT B03MOlKHOCTb eecTH 
i-13MepeH~R C pa3peweHHeM 2~4 HC/M npOTI-18 16 HC/M B pa6oTe 1 21 

np~ 6JlH3KI-1X nOTOKaX He~TpOHOB. 
XoTR orpaHH4eHHaR CTaTHCTHKa /orpaHH4eHHbl~ noToK He~Tpo

HOB H Mallble KOJll-14eCTBa Be~eCTBa B I-13MepeHHI-1/ He n03BOJlRJla 
HaAeRTbCR Ha Cy~eCTBeHHOe yBeJlH4eHHe 4HCJla HCCJleAOBaHHbiX 
pe30HaHCOB, noHCKH pe30HaHCOB C 60JlbWI-1MI-1 a-wHpHHaMI-1 /H He~T
pOHHbiM~/ no aHaJlor~l-1 C pe30HaHCOM 185 3B npeACTaBJlRilHCb nep
cneKTHBHbiMI-1. 

METOAHKA 3KCnEPHMEHTA 

H3MepeHHR npoBOAHilHCb Ha ny4Ke HeHTPOHOB ycTaHOBKH "ella
Ken" HA3 HM. H. B. Kyp4aTosa 171 • CxeMa 3KcnepHMeHTa npHBeAeHa 
Ha p1-1c. 1. CneKTpoMeTpHR HeHrpoHos ocy~ecTBilRJlacb no spe
MeHH nponeTa /nponeTHaR 6a3a L=25 M, WHPHHa HMnynbca HeHT
poHos Ha nOilYBbiCOTe -100 HC, 4aCTOTa CJleAOBaHHR HMnyJlbCOB -
350 r~/. CHcTeMa KOJlJlHMaTopos o6ecne4HBaJla $QpMHpOBaHHe 
HeHTPOHHOrO ny4Ka pa3MepaMH 240x240 MM 2 .~R 3a~HTbl OT npRMbiX 
y-ny4eH, HCnycKaeMbiX HeHTPOHHOH MHWeHb~, Ha paCCTORHHH 
1,1 MOT nOCileAHeH CTaBHJlaCb TeHeBaR 3a~HTa B BHAe ~HJlHHAPOB 
1-13 CBHH~a AHaMeTpaM~ OT 50 AO 60 MM 1-1 o6~eH AilHHOH 600 MM. 
AnR YAaneHHR pe~HKili-14HbiX HeHTPOHOB ny4oK <llHilbTpoaancR 6op
HbiM <JlHilbTpOM H3 Kap6HAa 6opa TOil~HHOH no 6opy 540 Mr/cM2 • 
H3MepeHHR <llOHa npoBOAHilHCb c MapraH~eBbiM <llHilbTpOM TOil~HHOH 
500 Mr/cM 2 • 
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P11c. 1. CxeMa 3Kcnep1!1MeHTa: 1 - 6opH~I1 $1111bTp; 2 - Hei1TpoHo
BOA, 3 - KOJ1Jli!1MaTOp, 4 - CABOeHHble nponOp[\1!10HaJ1 bHble KaMepbl, 
5 - M1!1WeHI!1, 6 - KOHTPOJlbHble a -1!1CT04HI!1K1!1. 

AnR perHCTpa[\1!11!1 a-4aCTHI.\ Hcnonb3oeancfl cne[\HaJlbHO pa3-
pa6oTaHHbrl1 HaMH AeTeKTOp, BapHaHT KOTOpOrO OnHCaH B pa6o
Te 

18 1
• AeTeKTop cocTOHT 1!13 CHCTeMbr nnocKHX CABOeHH~x npo

nop[\1!10HaJlbHblx KaMep, pa3AeJleHHbrx npo3pa4Hol1 AJlR a -4aCTHI.\ 
CeTKOI1, 4TO n03BOJ11!1JlO $HKC1!1pOBaTb HX no COBnaAeHHRM B nony
CeK[\HRX, ecn11 1!1Mnyn bCbl c KaMepbr YAOBJleTeopRIOT ycnOBI!1RM 
aMnJ11!1TYAHOro oT6opa. BpeMeHHoe pa3peweHHe, o6ecne41!1BaeMoe 
AeTeKTOpOM, COCTaBJlfiJlO 30735 HC /W1!1p1!1Ha Ha noJlyBbiCOTe/. 1-iM
nyJlbCbl CO CXeM COBnaAeHI-111 KaMep, B KOTOPblX nOMel!leHbl M1!1WeHH 
1!13 HCCJleAyeMoro 147 Sm, o6"beAI!1HRJlHC b cxeMOH "HJlW' 11 noAaea
JlHCb Ha BXOA 4096-KaHanbHoro epeMeHHoro aHaJlH3aTopa c wi!1-
PHHOI1 KaHana 50 HC, 

AnR coxpaHeHHfl BblCOKoro 3HepreTI!14ecKoro pa3peweHI!1fl ~t/L 
MHWeHI!1 ycTaHaBJ11!1BaJ11!1Cb CTporo nepneHAHKYJlflpHO ny4Ky Hei1Tpo
HOB, 6blJ11!1 OCTaeneHbl TOJlbKO ABe KaMepbl. nepeBOA 3KCnepHMeHTa 
Ha JlHHI-110 C 3BM AaCT B03MO)f(HOCTb yeeJ11!141!1Tb 41!1CJ10 KaMep /co
OTBeTCTBeHHO 1!1 MI!1WeHel1/ C ABYX AO WeCTH-ceMH. 

TpeTbfl KaMepa c J11!1THeeol1 MI!1WeHbiO /p11c. 1/ np1!1MeHRnacb 
AJlfl 1!13MepeH1!1fl nOTOKa Hei1Tp0HOB no BbiXOAY a -4aCTI!1[\ 1!1 TPI!1TO
HOB 1!13 peaKI.\1!11!1 6 Li (n, a) T, ce4eHHe KOTOPOH Allfl 3Hep r11i1 
He11Tf,OHOB OT TenJlOBblX AO 5 K3B 1!13BeCTHO C T04HOCTbiO AO 
1% I 

1
.CaMapHeBble MI!1WeH1!1 npeACTaBJlfiiOT co6ol1 CJ101!1 OK1!1CI!1 CaMa

p1!1R, 06oral!leHHOrO no OCHOBHOMy 1130TOny, HaHeceHHble Ha aJ110-
MI1HI1eBble nOAJ10)f(KI1 2 ]0x280 MM 2 11 T0Jllii1!1HOH 1 MM MeTOAOM OCa)f(
AeHI!1fl, J11!1TI!1eBafl - $TOPI1CTbll1 J111TI!111, HanblJleHHbll1 Ha aJliOM1!1HI!1e
BYIO $0Jlbry A11aMeTpOM 481 MM 1!1 TOJ1l!I1!1HOI1 50 MKM, 6onee nOA
po6H~e CBeAeHI1fl 0 MI!1WeHRX 11 yCJ10BI!1RX 3KCnepi1MeHTa np1!1BeAeHbl 
a Ta6n. 1. 
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Ta611111.\a 1 

RApO- 06ora- TOJ1lii1!1Ha nno111aAb, Kon-eo BpeMeHHOe BpeMR 113-
l!leHI!1e, CJlOfl, CM 2 cnoee pa3pewe- MepeHI-111, 

MI!1WeHb 
% Mr/cM2 Hl!1e,Hc/M 4 

147sm 95,3 5,00 625 2 4 180 

6Li 90,5 0,023 620 

PE3YJlbTAT~ I-13MEPEHH~ 

1 . noJlH~e a -wHp1!1Hbl Hei1TpOHHbiX pe30HaHCOB 

nony4eH 3Kcnepi!1MeHTaJlbH~I1 epeMeHHOI1 cneKTP BblXOAa a-4ac-
TI!11.\ a peaKI.\1!111 147Sm(n , a) 144Nd c pa3peweHI1eM no 3Hepr1!111 
He11TpOHOB 4 HC/M OT 80 38 11 B~We, a Hl!1)f(e 80 38 - C pa3pewe
HI!1eM 10 HC/M. AHaJ11131!1POBancR TOJlbKO y4acTOK cneKTpa AO 
3Hepr1!11!1 3200 38, TaK KaK np11 6onee BbiCOKOI1 3Hepr1!111 Hei1TpO
HOB Ha6JliOAaeTCfl HeKOTOpoe naAeHHe 3$¢eKTI!1BHOCTI!1 AeTeKTOpa, 
Bbl3blBaeMoe BJ1HRHI1eM ero neperpy3K~ a MOMeHT 11Mnynbca ycKo
p1!1TeJlR. 06nacTb 1-200 3B 113y4anacb paHee 1 1• 21 , no3TOMY Ha 
p1!1C. 2 npeACTaBJleH cneKTP TOJlbKO B Al!1ana30He 160-3200 38. 
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P11c. 2. BpeMeHHOH cneKTP a - 4aCTI!11.\ 113 peaKI.\1!11!1 147
Sm(n, a) 

144
Nd. 

3Hepr1!1R Hei1TpOHOB En a K3B. 
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CTpenKaM~ DTMe4eHw nono~eH~H scex ~3secTHwx HeATpOHHwx pe3o
HaHcos AD 700 3B, rAe pa3peweH~e ADCTaT04HO 9nH pa3AeneH~H 
coceAH~x pe3oHaHcos, cornacHo aTnacy BNL-325 10( ~anee aHa
n~3~posan~cb TDnbKO xopowo npoHB~8w~ecH n~K~ Ha cneKTpe. 

3Ha4eH~H nOnHbiX a -w~p~H r a nony4eHbl ~3 CYMMapHbiX OT
C4eT08 a- 4acT~LI 8 pe3oHaHcax N a no <!>DpMyne: 

I, 
a 

<!> A [ ' N _ _ k ___ k ___ _ u_ ([' ) 

- <1.1 A r (N ) ak · 
k a k 

/I/ 

rAe A - nno111aAb peooHaHca noA KP~8oA nponycKaH~H; <ll- noToK 
HeATpOH08; ~HAeKC ~k •• 03Ha4aeT np~HaAne~HOCTb K Kan~6po-
804HOMy pe30HaHcy. 

<l>oH onpeAenHncH no Me~pe3oHaHcHoA o6nacT~. napaMeTpbl 
HeATpOHHWX pe30HaHC08 83HTW ~3 aTnaca 110 ' , OTHOC~TenbHWe 
3Ha4eH~H nOTOKa HeATpOH08 nony4eHw 8 pe3ynbTaTe ~3MepeH~A 
3a8~C~MOCT~ nDTOKa HeATpOH08 OT ~X 3Hepr~~ 8 A~ana30He 
15-3200 3B, 8blnOnHeHHbiX Ha KaMepe C n~T~e8oA M~1WeHbiO. 

Kan~6po8Ka nposoA~nacb OTHOC~TenbHO pe3oHaHca c E
0 

= 
, 1 11 1 = 83,4 3B, nonHaH a -w~p~Ha KOTOporo (Ia)k= 2,5~0,3 MK 3B ' . 

Ben~4~Hbl ra AnH pe3oHaHC08 c 3Hepr~eA, npe8biWaiOU1eA 1161 3B, 
HeATPOHHWe napaMeTpw KOTopwx He~3BeCTHw, nony4eHw 8 npeAno
no~eH~~ TOHKoro o6pa31.1a ~ HeATpOHHOA W~p~Hbl ['

11 
..::-[ • • np~8e

AeHHble norpewHOCT~ AnH ra 8Knl04aiOT CTaT~CT~4eCK~e ow~6K~ 
C4eTa a -4aCT~I.I ~ HeonpeAeneHHOCT~ B COOT8eTCT8YIOIJ1~X pe3o
HaHCHbiX napaMeTpax. BepxH~e Ol.leHK~ AnH ra AaHbl co CTaT~c
T~4eCKOA ADCT08epHOCTbiO 95 %. 3Kcnep~MeHTClnbHble 3Ha4eH~H ra 
~ ~X 8epxH~e Ol.leHK~ AnH 8CeX ~38eCTHbiX pe30HaHC08 AD 700 3B 
np~8eAeHbl s Ta6n. 2. 

np~ fionee 8biCOK~X 3Hepr~HX Ha 8peMeHHOM cneKTpe 8b1AenH
IOTCH n~K~ 1486, 2486 ~ 3170 38, KOTOpwe, no-8~A~
MOMy, COOT8eTCT8YIOT pe30HaHCaM C fiDnbWOA ra /w~p~Ha 
n~Ka C0CTa8nHeT 100-150 HC, 4TO 8 ofinacT~ En =2- 3 K3B 
COOT8eTCT8yeT 6-10 3B 3HepreT~4eCKOA WKanw, np~ 
D H = 7' 4 3B Cy1J1eCT808aH~e A8YX c~nbHbiX no ra ~ r II pe3o
HaHC08 npeACTa8nHeTCH Mano8epOHTHWM/. 3Ha4eH~H f ' a AnH H~X, 
8W4~cneHHWe np~ yKa3aHHWX 8Wwe npeAnono~eH~Hx, np~8eAeHw 
8 Tafin. 4. 3Hepr~H HeATpOH08, COOT8eTCT8YIOIJ1aH 3T~M n~KaM, 
KaK ~ 8CR 3HepreT~4ecKaH WKana np~ E 

11 
> 160 3B, onpeAenH

nacb nyTeM HOpM~P08K~ Ha nono~eH~H ~38eCTHWX pe30HaHC08 
191,3 ~ 437,8 38, 3Hepr~~ KOTOPWX ~38eCTHW C T04HOCTbiO 
-0,2%/ 10 / . Ben~4~Hbl ra, nony4eHHble HaM~ 8 o6nacT~ E < 300 3B, 

/ 11 / n xopowo cornacyiOTCH c ~Mei01J1~M~CH AaHHWM~ , a cpeAH~e 3Ha4e-
H~H nonHwx a -w~pHH ~ ~x pacnpeAeneH~H - c pe3ynbTaTaM~ 
pa6oTbl 121. 
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E0, 3B 

18,3 
4 27,7 

29,9 
32,1 
39,7 
40,6 
49,3 
57,9 
65,2 
65,4 
76,4 
00,0 
83,4 
94,9 
99,5 
103,1 

107,2 
123,9 
140,5 
143,6 
151,7 
161,0 
162,4 
163,8 
172,0 
100,0 
185,0 
191,3 
193,5 
196,3 
206,0 
221,8 
226,0 
229,0 
240,9 
241,8 
248,3 

• 257,5 
264,3 
267,3 

Ta6n~1.1a 2 

Na ra x 10 7 , 3B 

390 ± 30 2,8 ± 0,2 
4: 45 ~ 3,2 
87 ± 14 3,8 ± 0,7 

II4 ± I? 2,7 ± 0,4 
105 ± 15 2,2 ± 0,3 

436 ~ 6,3 
21 ± 9 1,6 ± 0,7 
58± 12 3,0 ± 0,8 

(. 20 (. 5,8 
( 19 ( ?,? 
L26 "-4,2 
'-23 '-19 

296 ± 20 25 
'23 '-4,? 
(32 '2,1 

131± 14 II,9 ± 1,4 
54± 10 7,6 ± 1,5 
87 ± 12 II,3 ± 1,7 
26 ± 6 4,6 ·± 1,8 

(. 20 456 
17 ± 6 3,3 ± 2,0 

154 ± 14 43,1 ± 8,2 
14 ± 6 (ll) 

26 ± 7 5,6 ± 3,4 
~II (. 8,5 
(. 21 4: 6,6 

828 ± 31 196 ± 18 
29 ± 7 35 ± 14 

( 15 <.62 
<18 ~ 27 
<15 ~ 3,9 

92 ± 12 38 ± 8 
33 ± 8 12 ± 4 

(. 13 < 85 
48 < 16 
(9 < 14 
t2 ~0,8 

~20 < 10 
(.22 < 15 
<12 < 5,2 

5 



Ta6n~4a 2 /npoAon~eH~e/ 

E 
0

, 38 N ra x 10 7,38 a 

271,8 19 ± 7 13 ± 6 
275,1 ( 19 <38 
284,1 "12 t. 18 
291,0 " 14 '-14,5 
308,0 <: 9 454 
312,0 <: 10 "'28 
321,0 ~ 8 '38 
331,5 C'20 "18,4 
336,6 <. 10 " 10 
341,4 <10 ' 9 
351,0 <20 < 27 
360,4 < 7 ' 5 
363,0 <: 14 " 35 
380,4 <: 24 '-22 
383,8. 50 ± 14 60 ± 18 
392,4 -'II " 13,5 
398,5 .c 13 "15,8 
400,5 " 7 " 9,1 
406,5 .(II " 2? 
413,6 ' 4 "- ? 
420,0 II :!: 6 (12) 
423,? ~ 12 ' 23 
43?,8 43 :!: 8 54 :!: 13 
441,? " 12 ~30 

460,? " 4 " " 0 

464,8 " 8 " 16 
4?8,1 " ? <II 
481,8 r + -0 - 0 22 :!: IO 
488,9 8 :!: 4 (I4) 
498,5 " I4 " 25 
50I,? ~II 'I? 
5I6 I2 :!: 5 I? ± 10 
532 " I ? " 39 
535 " I? ,£ 40 
541 " 8 " 12 
549 4 16 " 28 
556 20 :1: 6 30 :1: 20 
562 15 :!: 5 28 :t 20 
56? t. 20 "- 38 
5?0 t 20 " 85 
5?? ' 15 i. 33 

6 
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Ta6n~4a 2 /npoAon~eH~e/ 

E
0

, 38 N ra x 10 7 , 38 a 

583 '10 ~ 
591 ( 6 " 16 
600 L I? "3? 
609 " 14 <.32 
61? I3 :!: 6 33 :!: 22 
621 L ? ' I 5 
626 " I4 "' 32 
636 "18 "' ?0 
648 L 9 " 27 
653 " 10 '25 
656 .c. IO "3b 
663 48:!: 8 1?3 :!: 86 
6?3 L 20 '?5 
682 "14 < 40 
68? "II <. 30 
692 "II .CS2 

2. YcpeAHeHH~e no pe3oHaHcaM ce4eH~R peaK4~~ ~.a) 

MeTOA 8peMeH~ nponeTa n0380nReT nony4aTb ~H$OpMa4~~ 
o cpeAH~x ce4eH~Rx 8 OTAenbH~x 3HepreT~4ecK~x ~HTep8anax. 

A6con~THoe 3Ha4eH~e ycpeAHeHHoro no 3HepreT~4ecKoMy ~HTep-
8any AEn ce4eH~R onpeAenRnocb c noMo~b~ HOPM~po8K~, KaK 
~ 8 cny4ae onpeAeneH~R I ·a , Ha pe3oHaHc 83,4 38 no $QpMyne: 

Na <ll(E~) ·A~ (grn\Wa )k 
< a (n , a) > = --- ----'------"'--:.:.-~...::__-

(Na \ 2 r r <ll(E > ctE 
k · n n 

{\En 

121 

rAe Na - 4~cno 3aper~cTp~po8aHH~x a -4aCT~4 8 3HepreT~4ec
KOI>I ~HTep8ane L\E n , A k - An~Ha 80nHbl HeihpoHa np~ 3Hep
r~~ Kan~6po804Horo pe3oHaHca, ocTanbH~e o6o3Ha4eH~R - KaK 
8 $QpMyne /1/. 3a8~C~MOCTb $aHa OT 8PeMeH~ nponeTa onpeAe
neHa ~3 OTC4eT08 Me~AY pe30HaHCaM~ ~ 8 pe30HaHcax Map
raH4a /E 0 =0,377; 1,098 ~ 2,375 K38/. 

8en~4~Hbl Na ~ <a(n, a) > 8 pa3n~4HbiX ~HTep8anax ycpeA
HeH~R npeACTa8neH~ 8 Ta6n. 3. np~8eAeHH~e norpeWHOCT~ 8Kn~-

4a~T 8 ce6R cTaT~CT~4ecKy~ ow~6Ky ~ norpewHOCTb e onpeAe
neH~~ $oHa 8 ~HTep8ane ycpeAHeH~R. 

7 



norpeWHOCTb HOPMHpOBKH, BKn~4a~~aR pa36poc napaMeTpOB 
KanH6pOB04HOrO pe30HaHea, He H3MeHR~ero OTHOeHTenbHOH ee
nH4HH~ ee4eHHH B HHTepeanax yepeAHeHHR, H HeT04HOCTH onpe
~eneHHR HeHTPOHHoro noToKa f ¢(En)dEn, eoeTaanR~He Me

Hee 5%, He Y4HT~BanHCb. 
~En 

4T06~ epaBHHTb pe3ynbTaT~ e pae4eTaMH no CTaTHeTH4eCKOH 
TeOpHH, B nRTOM CTOn6~e Ta6n. 3 npHBeAeH~ OWH6KH, BKn~4a~
~He KaK 3KenepHMeHTanbHy~ norpeWHOeTb, npHBeAeHHY~ B 4eT
eepTOM eTOn6~e, TaK H OWH6Ky 3a e4eT orpaHH4eHHOrO 4Hena 
pe30HaHCOB, no KOTOP~M npoBeAeHO ycpeAHeHHe B HHTepeane ~En. 

Ta6nH~a 3 

~En, 
Na < a(n , a) >, ~1 ' 6..z, 

38 MK6 MK6 MK6 

3-roo 2640 ± 200 ro::50 80 280 
ro0-200 r330 ± roo 2240 200 600 
200-300 2r? ± 50 590 I40 2rO 
300-400 IOI ± 40 3?0 I 50 ISO 
400-500 ?5 ± 30 350 I40 I?O 
500-600 85 ± 25 4?5 I40 r85 
600-?00 84 ± 23 550 I 50 220 
?00-800 ?0 ± r6 520 I20 r90 
800-900 23 ± I2 r9o roo II5 
900-rOOO 60 ± r5 550 r40 2ro 
IOOO-r50o 202 ± 30 4?0 ?0 90 
I500-2000 ro5 ± 22 330 ?0 80 
2000-2500 99 ± 20 390 80 85 
2500-3000 29 ± I6 r40 80 00 

3. 06CY*AEHHE PE3YnbTAT08 

CnomHaR eTpyKTypa HeHTpOHH~x pe3oHaHcoe npHBOAHT K 6onb
WHM TPYAHOeTRM npH nonbiTKaX HX MHKpOeKOnH4eCKOrO OnHCaHHR 
/eM., HanpHMep, / 13 / /. AHanH3 3KcnepHMeHTanbH~x AaHH~x npo
BOAHTeR n03TOMy B paMKaX eTaTHeTH4eeKOH TeOpHH, KOTOpaR 
AaeT HH¢QpMa~H~ TOnbKO 0 eenH4HHaX epeAHHX nap~HanbH~X 
WHPHH H HX pacnpeAeneHHRX. 8 TO me epeMR pe30HaHebl e OAHHa-

8 

• 

KOBbiMH KBaHTOBbiMH XapaKTepHeTHKaMH 06naAa~T eHnbHO pa3nH-
4a~~HMHeR napaMeTpaMH. 8 eBR3H e 3THM npeAeTaBnReT HHTepee 
paewHpeHHe H3y4aeMbiX xapaKTepHCTHK paenaAa HeHTPOHH~X pe-
30HaHeoe, B 4aeTHOeTH, 6onee AeTanbHOe H WHpOKOe H3MepeHHe 
a -WHRHH HeHTpOHHbiX pe30HaHeoe. 

147 
8 Sm o6pa~aeT Ha ee6R BHHMaHHe Ha6n~AaeweeeR ey~eeT-

BeHHOe pa3nH4He < l ' a > e HHTepeanax En < 100 H 
100 < E n < 200 38, a TaKme pe3oHaHe e Eo = 185 38, HMe~~HH 
6onbWHe 3Ha4eHHR HeHTPOHHOH H a-wHpHH~ 12 1 . 

Pe3ynbTaT~ HaeTOR~eH pa6oT~ noaeonHnH Ha nopRAOK paewH-
' 2/ PHTb HeeneAOBaHHbiH AHanaaoH no En OT 300 38 AO 3200 38; 

3Aeeb Ha6n~AaeTeR, no Kpa~HeH Mepe, nRTb peaoHaHeoe e 6onb
woH [ ' a· 8 Ta6n. 4 npHBeAeHbl HeKoTop~e napaMeTpbl 3THX pe-

2 ~o r 
30HaHeoe. R = _g __ n- H R = a - OTHOeHTenbHble eenH4HHbl 

n <2gf'r? > u <ra> J=3-
eepORTHOeTH AaHHOrO BHAa paenaAa HnH, no TepMHHOnOrH~ 
1-i.M.<l>paHKa '

121
, epOAeTBO e AaHHbiM BHAOM pacnaAa. < 2gr~ > 

noe4HTaHo no AaHHbiM 1 10 'e HHTepeane 0 < En < 700 38, rAe e111e He 
Ha6n~AaeTeR nponyeKa YPOBHeH, <[~ >-no pe3ynbTaTaM HaeTORlJ1eH 
pa60Tbl B AHana3oHe 0 < En < 3000 38 /eM. HHme/ .8HAH0,4TO AO 
3HeprHH 700 38 H3 ABYX peaoHaHeoe e 6onbWHMH Ra TOnbKO 
OAHH /185 38/ npORBnReT ene~H$H4eeKHe CBO~eTBa H B HeHTpOH
HOM KaHane paenaAa. 0TeyTeTBHe AaHHbiX no HeHTpOHHbiM WHPHHaM 
BbiWe 1160 38 He noaeonReT noKa epaeHHTb Ra H R n AnR oeTanb
H~x pe30HaHeOB e 60nbWHMH ra. 

Ta6nH4a 4 

Eo, 2gr~, 7 ra x lO , 
Rn Ra 38 M38 38 

I85,0 :t 0,4 24, I ± I,? r96 ± r8 4,0 4,5 
663 :t I 3,0 :t I,5 !?3 ± 80 0,5 4,0 
r483 :t ? - 320 ± 80 - ? 

2486 ± II - 390 :!: r4o - 9 
3r?O :!: I4 - 4?0 ± r90 - II 

8 Ta6n. 5 npHBeAeH~ 3KenepHMeHTanbHO peanHaoeaewHeeR 
4aeTOT~ nORBneHHR pe30HaHeOB e 60nbWHMH ra, H 04eHeH~ BepORT
HOeTH TaKHX 3Ha4eHH~ AnR(ra)J=3 no eTaTHeTH4eeKOH TeOpHH, 
T. e. eenH nonH~e a -wHpHHbl nOA4HHR~TeR x 2-paenpeAeneHH~ 
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Ta6m11.~a 5 

--
~En, <I'a >x lO 7 , P(I' a >I' a ) p 3KCn. 

38 38 
q 

3 - 500 2? 0,009 0,03 

500 - 1000 62 0,05 0,03 

1000-1500 101 0,05 0,03 

2000 - 2500 143 0,05 0,03 

3 - 3000 44 0,018 0,025 

v 6 2 121 n C 4~CnOM CTeneHe~ CBO OA~ v3¢¢= o p~ npoBeAeH~~ O~eHOK 

Mbl 6pan~ 3Ha4eH~~ cpeAHei1 a -w~p~Hbl, nony4eHH~e ~3 HaCTO~IJ1ei1 
pa6oT~ B ~HTepeanax c ~En= 500 3B, coAepma111~x pe3oHaHc~ 
C 6onbW~M~ ['a' a TaKme <f'a > no BCeMy ~ccneAOBaHHOMY A~ana-
30HY /0-3000 38/. 

8~AHO, 4TO 3Kcnep~MeHTanbH~e eepo~THOCT~ cy1J1eCTBOBaH~~ 
pe30HaHcoe c 6onbw~M~ ra cornacy~Tc~ c TeopeT~4eCK~M~, T.e. 
Cy1J1eCTBOBaH~e pe30HaHCOB C 60nbW~M~ la BnOnHe BepO~THO 
B paMKaX CTaT~CT~4eCKOH TeOp~~, ~ OH~ no 3TOMY napaMeTpy He 
~Bn~~TC~ aHOManbH~M~. npo~Bn~eTC~ n~ aHOManbHOCTb B KOppen~
~~~X c APYr~M~ KaHanaM~ pacnaAa pe3oHaHcoe, noKa npoeep~Tb 
HeB03MOmHo ~3-3a OTCyTCTB~~ AaHHbiX o APYr~x w~p~Hax pe30HaH
coe. 

4To KacaeTc~ ycpeAHeHH~X no ~HTepeanaM ce4eH~i1 <a(n, a) > ~E , 
TO ~3 Ta6n. 3 ~ p~C. 3 B~AHa AOBOnbHO c~nbHa~ ¢nyKTya~~~ n 
np~ ycpeAHeH~~ no ~HTepeanaM c ~En= 100 38 /no 10-15 pe3o
HaHcaM/. 3AeCb Ha ce4eH~e oKa3~Ba~T en~~H~e OTAenbH~e pe3o
HaHc~ /ce4eH~e B ~HTepeane 100-200 38 e 2-4 pa3a e~we, 4eM 
B COCeAH~X/. 

XoT~ np~ ~En= 500 38 en~~H~e OTAenbH~X pe3oHaHcoe MeHee 
cy1J1eCTBeHHO, o6pa111a~T BH~MaH~e cpaBH~TenbHO Man~e ce4eH~~ 

np~ pa3n~4H~x ~En B nepeoM ~HTepeane /3-100, 3-500 38/. 
Xopowero cornac~~ 3Kcnep~MeHTanbHoro ce4eH~~ ~ TeopeT~4ecKo- • 
ro, pacc4~TaHHoro no o6~4HOH ¢opMyne An~ cpeAH~x ce4eH~i1 1 141 , 
c ~cnonb3oeaH~eM noArOH04Horo napaMeTpa <I'a >J=S- , nony4~Tb 
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P~c. 3. 3ae~c~MOCTb ycpeAHeHH~x no ~HTepeanaM ~En Ce4eH~i1 
<a(n,a)> B MK6 OT 3Hepr~~ HeHTPOHOB En B K38. YKa3aHH~e 
OW~6K~ COOTBeTCTBy~T /j. 2 B Ta6n, 3, A - no AaHHbiM 14 1 ; Kp~
Bble - pe3ynbTaT nOAfOHK~ no CTaT~CT~4eCKOH M0Aem1 B A~ana-
30Hax: H~mH~~ - 373000 3B ~ BepXH~~ - 10073000 36, 

He YAanocb. 8en~4~Ha <1 > ,Hai1AeHHa~ MeTOAOM Ha~MeHbW~x a !'l-
KBaApaTOB ~3 3KCnep~MeHTanbH~X Ce4eH~H B npeAnonomeH~~ CTa-
T~CT~4eCKOH MOAen~ <J'a > 4- =0,11 < f~ >:r, ~CnOnb3yeTC~ HaM~ B Ka-
4eCTBe 3Kcnep~MeHTan bHOH cpeAHel:i a -w~p~H~. 3Ha4eH~e X 2 

no Kp~Tep~~ n~pCOHa An~ 14 T04eK COCTaBn~eT 61 np~ <f'a >J=s-= 
= 25 MK38, a An~ 13 /~cKn~4eH ~HTepean 3-100 38/ - 32 np~ 
<I'a > J=S- = 44 MK38. 

0TMeT~M, 4TO 3aMeTH~X ¢nyKTya~~H B 3HepreT~4eCKOH 3aB~C~-
MOCT~ l2g['~ AnR 147 Srn He 06HapymeHO / 10 / 0 8 TO me BpeM~ 
~Me~TC~ AaHH~e, noKa3~Ba~IJ1~e, 4TO l2gf'~ MOmeT C~nbHO OT
n~4aTbC~ B pa3n~4Hb1X ~HTepeanax ycpeAHeH~~. TaK, AnR l49srn 

npH o~eHKe no HHTepeanaM 0740 H 407100 3B nony4eH~ 1 15 1 cH-
0 l2g1g 

noe~e ¢YHK~HH 80= ~=2,8.:t_1,0 H 11,7.:t_3,6 COOTBeTCTBeHHO, 

AHanor~4Ho, An~ 139La Ha HHTepeanax 0-2,9 H 2,9-4,4 K38 
nony4eH~ 8 0 =0,33+0,10 H 2,6+1,3. TaK~M o6pa3oM, KaK B Hel:iT
pOHHOM, TaK H a -KaHanax pacnaAa HeHTPOHHbiX pe30HaHCOB npH 
ycpeAHeHHH no HHTepeanaM c 10-30 pe3oHaHcaMH Ha6n~AaeTc~ 
3Ha4HTenbHa~ ¢nyKTya~H~ B BenH4HHaX cpeAHHX HeHTPOHH~X 
H a -wHpHH, CTaTHCTH4eCKa~ BepO~THOCTb KOTOP~X MeHbWe 1%, 
COOTBeTCTBy~T n~ OHH ¢nyKTya~H~M, AOnycf<aeMbiM CTaTHCTH4eCKOH 
TeOpHeH, HnH o6ycnoeneH~ onpeAeneHHbiM~ ¢H3H4eCKHMH npH4HHa
MH - BOnpoc OCTaeTC~ noKa OTKp~T~M. nepB~M waroM B 3TOM Ha
npaeneHHH MOrna 6~Tb npoeepKa HanH4H~ KOppenR~HH C APYrHMH 
KaHanaMH. 
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B 3aK!ll04eH1!1e aeTopbl Bblpa>KaiOT rny6oKyiO 6na roAaPHOCT b 
npo$. B.H.MOCTOBOMy, r.B.MypaA~HY 3a npeAOCTaeneH1!1e B03MO>K
HOCTI-1 pa6oTaTb Ha ny4Kax ycTaHOBKI-1 "$aKen" 11A3, 1-1 none3Hble 
KOHCYilbTa~l-11-1, a TaK>Ke ~.B.AAaM4yKy, ~.r.menK1!1Hy 1-1 A.R.nyHI-1-
HY - 3a 6onbwyl0 noMo~b e pa6oTe, T.C.3eapoeo~ - 3a 1!13roToe
neHI-1e M1!1WeHe~. 
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