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(CT8HOBK8 "<J>") 
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9 . 4517 

C.B.BopoJ(J~OB, H.M.~bliKOB, H.JI.3an.llaTHH 

BIJIBOP nAPAMETPOB MAPHMTHOR CMCTEMLI 

(IA30TPOHA C llPOCTPAHCTBEHHOR BAPMAQMER 

MAPIDfi'HOPO llOJIH (YCfAHOBKA "(»") 



l 
J 

8 HaCTOHWee BpeMH BO MHOrHX na6opaTOpHHX MHpa BeAyTCH HCCneAo

BaHHH1 CBH3aHHbie C peKOHCTpyKUHelt AeliCTBYIOWHX CHHXpOUHKnOTpOHOB /1/ • 

anH CHHXpOUHKnOTpOHOB Ha"aHeprHH npOTOHOB 400-700 ~9B yBenaqe

HHe HHTeHCHBHOCTH 3a cqeT nOBbiWeHHH BbiCOKOqaCTOTHOro HanpHlKeHHH Ha 

AyaHTe (H KaK cneACTBHe 9TOrO - pOCT qacTOTbl MOAynHUHH yCKOpHIOWero 

HanpHJKeHHH) C nOMOWbiO C03AaHHH 6onee COBepweHHblX qacTOTHO-MOAynHpyro

WHX CHCTeM npeACTaBnHeTCH KpaltHe 3aTpyAHHTen&HhlM. 

YcoBepweHCTBOBaHHe CHHXpOUHKnOTpOH~ na6opaTOPHH HAepHblX npo6-

neM OIUIH, MaKCHMan&HaH aaeprHH KOToporo aa npenen&HOM panayce coc

,TaBnHeT 680 ~9B npH HHTeHCHBHOCTH npOTOHOB 2,3 MKa1 npennonaraeTCH 

ocymeCTBHTb nyTeM BBeAeHHH B MarHHTHOe none npOCTpaHCTBeHHOH Bapaa

UHH. KaK noKa3aHO B pa6oTe /2/, TaKaH MOAH~HKaUHH CHHXpOUHKnOTpOHa noa

BOnHT yBenH'IHTb TOK npOTOHOB AO 30t- 50 MKa. 

0AHHM 113 Haa6onee CnOJKHblX II TpynoeMKHX MOMeHTOB C03AaHHH MOAII

~HUIIpOBaHHOro CIIHXpOUIIKnOTpOHa-~a30TpOHa C npOCTpaHCTBeHHOH Bapaauaelt 

MarHIITHOrO nonH (ycTaHOBKa '~') HBnHeTCH ~OpMHpOBaHIIe Tpe6yeMOrO Mar-

HIITHOrO nonH. 

anH yCTaHOBKII '~' 3aKOH 113MeHeHHH MarHIITHOro nonH B UllniiHApll'leC

KOH CI!CTeMe KOOpAIIHaT AnH nnOCKOCTH CIIMMeTpiiH (Z .. O) Bbi6paH B BI!Ae 

rne H ( ) ( ) H N<f) 6 r -cpenaee MarHIITHoe none, eN r ~ "'ll{rr - rny aaa Bapl!aUHII 

nonH, 2'!>.., N 

non H. 

panl!an&HbiA. war 11 nepi!OAHqHOCTb cTpyKTYPbi MarHHTaoro 



MarHHTHoe none ¢a3oTpoHa, xax H a cnyqae pa3pa6oTaHHoro paHee 

npOeKT8 penSTHBHCTCKOrO UHKnOTpOH8 1 MO~eT 6hiTb c¢opMHpOB8HO B 3830p~ 

sneKTpOM8rHHT8 neACTBYIOIIlero CHHXpOUHKnOTpOH8 C nOMOIIlbiO CHCTeMbi CnH

panbHbiX H KOnbUeBhiX 1UHMM1 pacnonaraeMhiX Me~ny nonJOCHhiMH H8KOHeq-

HHK8MH, 

MeTOAHKa Bbi60pa OCHOBHbiX napaMeTpOB MarHHTHOii CHCTeMbi )lns ¢op

/3/ 
MHpoaaHHs Tpe6yeMoro nons pa3pa6oTaHa H H3no~eHa a , rJle noxa3a-

H01 'ITO 8MnnHTYA8 B8pH8UHH MarHHTHOrO nons ·cHCTeMbi CnHpanbHbiX IUHMM 

Jl0CT8TO'IHO XOpOIUO OnHCbiB8eTCS Bbipa~eHHeM, nony'leHHbiM H3 paCCMOTpe

HHS nons OT 6eCKOHe'IHOA CHCTeMbi npsMOnHHeiiHbiX IUHMM: 

hI ~ 
,\ s¢ 

(2) 
- SM . a ( -mT 
H ( r) ~ -- Sin m N -2 e s¢ - e mN m 

-m 

). 

3)leCb 471 M - H8MarHH'I9HHOCTb 1UHMM1 hI H h2 - paCCTOHHHS JlO no

BepXHOCTeii, orpaHH'IHB810IIlHX IUHMMbi B BepTHKanbHOM HanpaaneHHH 1 a 

83HMyTanbH8S npOTS~9HHOCTb CnHpanbHOii lllHMMbi - yron Me~)ly 60KOBbiMH 

o6pa3yJOIIlHMH, ,\ 3¢~>./yl+( ~,\ ) 2 , m=1,2,3 .•• 

11cnonb3YS STO Bbipa~eHHe, npOaHanH3HpyeM B03MO~HOCTb .C03)l8HHS 

aapHaUHH npH p83nH'IHbiX N H ,\ 

HHii: 

npH BbinOnHeHHH cne)lyJOIIlHX orpaHH'Ie-

1, MHHHManbHbiii 3830p Me~Jly sneMeHT8MH MarHHTHOii CHCTeMbi no 

BepTHKanH OnpenenSeTCS Tpe60B8HHSMH K BbiCOK0'18CTOTHOii CHCTeMe YCKD

pHTens H He JlOn~eH 6biTb MeHbllle 30 CM, 

2, MaKCHManbHhiii pa3Mep Me~JlY nonJOCHbiMH H8KOHe'IHHK8MH sneKTpo

MarHHTa COCTaBnseT 120 CM, 

npe)lB8pHTenbHOe paCCMOTpeHHe noKa3ano, 'ITO H8H6onee TPYJlHbie yc

nOBHS C03Jl8HHH B8pH8UHH BCTpeTSTCS B 30He· ManhiX paJlHYCOB. Ha pHC. 1 

npHBeAeHbi 38BHCHMOCTH Tpe6yeMbiX H paCC'IHT8HHbiX no ¢opMyne (2) aMnnH-

TYJl rapMOHHK OT napaMeTpa CnHp8nH ,\ npH JlByx 3Ha'leHHSX N = 4 

H N =6 Jlns 100 CM, B STHX paC'IeTaX aenH'IHHa H8M8rHH'IeHHOCTH 

npHHHManaCb paBHOii 4711\1 ~ 15000 rc npH OnTHM8nbHOii TOnlllHHe IUHMM 

a ~ y , paccTOSHHH MeJKJlY cnHpanbHbiMH IUHMMSMH no aepTHKanH 2h I 

= 30 CM H HX BbiCOTe 2b =h 2 -h I= 25 CM, !13 pHCyHKa BHJlH01 'ITO npH 

N=6 Henb3S nony'IHTb Tpe6yeMOii BenH'IHHbi B8pH8UHH npH orpaHH'IeHHSX, 
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pa6oTaHHoro paHee 

lOpMHpOBSHO B 3830pP. 

)MOIUbiO CHCTSMbl CnH-

IOJIIOCHbiMH HSKOHS'I-

~Oil CHCTSMbl J:InSI ljlop

/3/ 
a , r)le noKaaa-

Mbl CnHpanbHbiX IUHMM 

HHblM H3 paCCMOTpe-

(2) 

HanpaaneHHH, a -

'OJ! MSlKJlY 6oKOBbiMH 

-.!OlKHOCTb .C03Jl8HH.II 

J16JlYIOIUHX orpaHH'Ie-

!!THOll CHCTSMbl no 

THOll CI!CTeMe ycKo-

:OHS'IHIIKSMI! :;meKTpo-

1n6onee TPYJlHhie yc

annycoa. Ha pnc. 1 

o ljlopMyne (2) aMnnn

Ha'leHI!SIX N e 4 

iS HSMSrHH'ISHHOCTH 

OM TOJ11UHH6 llli!MM 

:Ka BHAHO, 'ITO npH 

H npl! orpaHH'ISHII.IIX, 

I 
! 

I 
j-

3000 

2000 

1000 

0 
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'l.: IOOCM. 
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I 
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------- mpeO!JeM6Je .JHalleHUR 

------- nonyt.~aeM6te 3HalleHUJI 
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H8Kli8JlbiBaeMbiX Ha rwnyaaaop MelKJlY cmrpanbHbiMII IIIIIMM8MII ( h 1~ 15 CM), 

TaK!IM oopaaoM, Jl!I51 ycTaHOBKII '¢1' nep!IOJlii'IHOCTb II P8Jl!I8nbHbi:ii Illar 

cTpyKTYPbi MarHIITHoro nong MoryT obiTh np!IHHTbi paBHbiMII N=4 ,A ., 15cM, 

BhtopaHHhie napaMeTpbi. MarHIITHoro nong cornacyroTcH c TpeooaaHIIHMII, BbiTe

KaromiiMII II~ paCCMOTpeH!IH Jli!H8MIIKII JlB!IlKeH!IH '18CTIIU B none. BIIJla ( 1) 

(A >_15 CM iipH N .. 4 ) 121, 

Ha p!Ic~ 2 np!IBeJleHbi aaB!ICIIMOCTII TpeoyeMhiX aHa'leH!I:ii cpeJlHero nonH 

II aMnni!TYJlbi OCHOBHOli rapMOHIIKII OT p8Jl!Iyca np!I N=4 

Op!IeHT!IpOBO'IHO Bb!OpaHHbiM KOHe'IHbiM P8Jl!IYCOM r k 

A.= 15 CM c 

270 CM, 

CpeJlHee M8I'H!ITHOe none B03pacTaeT OT UeHTpa JlO KOHe'IHOI'O p8Jl!Iyca 

ycxopeHIIH c H0 11902 rc JlO H k = 16276 rc no cneJlyromeMY aaxoay: 

H( 0 =H0 exp (0.359 e + 0.83 gs -1.611 e + 0.735~ 10 ), 

I'Jle 
~=-r-. 

rk 

(3) 

PoeT cpeJlHero nong h k = Hk 
---u; = 1,3675, KaK 3TO 6yJleT nOK838HO 

H!IlKe, HBnHeTCH npeJlenbHbiM np!I aaaope MelKJlY nomocaMII sneKTpoMai'HHTa 

120 CM, XapaKTep aaB!ICIIMOCT!I H(r) Bb!OpaH C y'leTOM Tpe60B8HII:ii, HaK-

li8JlbiB8eMbiX Ha noxaaa·Te!Ib M8I'HIITHOI'O !IO!IH n 
Ha npeJle!IbHblX paJl!Iycax 

pereHepaT!IBHbiM MeTOJlOM Bb!BO)la ny'IKa, 

Tpe6yeMa51 aaBIICIIMOCTb Bap!IaUIIII nonH MOlKeT ObiTb nony'leHa II3 Bbi-

paJKeHnH 

2 N2 r 2 N 2 
Q z ~ -n + ( 2 [ + iJl ( 1 + -2--)] 

2(N 2 -1-n) 2 A 2 N -1-n (4) 

JlnH Bb!Op8HHOH· 38BHCIIMOCTII '18CTOTbl M8KC!IManbHbiX Kone6aH!I:ii C Halloo~-
IIIIIM 3Ha'leH!IeM Q z = 0,2 

Ha KOHe'IHOM paJl!Iyce. AMnniiTYJla 4-o:ii rapMo-

HIIK!I !Ip!IHIIMaeT M8KC!IM8nbHOe 3Ha'leH!Ie H 4 = 3000 a Ha paJl!Iyce r ., 

.. 180 eM II yMeHbiiiaeTcH 110 aen!IimHbl H 4 = 1600 - Ha KOHe'IHOM paJl!Iyce, 

3a)laHHhie 38BIIC!IMOCTH H(r) 
II H4 (r) OJlHoaaa'!Ho onpeJlenHroT Ha!Ioonee 

OnTIIM8nbHyro KOHqmrypaU!I!O CI!CTeMbl CnHpa!IbHbiX IIIIIMM, Taxo:ii KOH!f>III'ypa

I'tie:ii HB!IHIOTCH IIIIIMMbi nepeMeHHO:ii yrnoao:ii npOTHlKeHHOCTH BJlO!Ib paJl!Iyca 
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l8MH ( h 1~ 15 CM). 

manhHhtil war 

<~n N=4 ,.\ , 15cM.~ 

Tpe60B8HHHMH, BhtTe-

none.an.na (1) 

eHnil cpe.naero nonn 

A '= 15 CM c 

:70 CM. 

KOHe'lHOI'O pa,nnyca 

fiDWeMy 38KOHY! 

(3) 

~o 6y.neT noKasaao 

~ sneKTpOMai'HHTa 

Tpe6oaaanil, HaK-

.nenhHhiX pa.nnycax 

b nony'leHa ns Bhi-

(4) 

e6aanil c aan6onb-

ry.na 4-oft rapMo-

Ha pa.nnyce r .. 

KOHe'lHOM pa,nnyce. 

onpenenniDT Han6onee 

TaKoil KOHcpnrypa-

:Tn anonb pannyca 

'l 
I 
'I 
I 

1 
I 

l 

f6 

15 

f4 

f3 

12 

f1 

10 0 

Q5 

"l (en) 
100 200 300 

Puc.2 
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h 1 11 h 2 2const , np11 STOM OnTI1ManbH8H yrnoaag npOTHJKeHHOCTb a ~ .!!._ 
N 

Bhl011paeTCH Ha pa.cmyce, COOTBeTCTBYIO!I{eM M8KCI1M8nhHOll aap11aU1111, B STOM 

cnyi~ae Ami r > 180 CM yMeHbWeH11e B8p118U1111 nonH. B COOT!JeTCTBI111 C Tpe-

5yeMbiM 38KOHOM MOlKeT Ob!Tb AOCTI1I'HYTO KaK np11 a < ....!!.._ 
1 

TaK 11 np11 
N 

a > ~ , 0AH8KO BO BTOpOM cnyqae OAHOBpeMeHHO MOI'YT Oh!Tb '18CTI1'1HO 

ynoaneTaopeHhi Tpe5oaaH11H aaKOHa cpenHero Mai'H11THoro nonH, 

Ha ManhtX pan11ycax yrnoaaH npOTHJKeHHOCTb WI1MM Bht5paHa paaHoii 

a = 30°, llnH ynoaneTaopeHI1H Tpe5oaaHI1ii no cpenHeMy nonro 11 aap11aUI111 

B STOll o5naCTI1 H81100nee 3~~eKT11BHhiM11 MeTOA8MI1 HBnHIOTCH Bapbl1p0B8H11e 

napaMeTpoa h 1 11 h2 Cnl1panbHbiX WI1MM H HCnOnb30B8HI1e TOKOBbiX 00-

MOTOK, 

Bbt5op aaaopa MeJKny cnHpanbHhiMH WI1MM8MH 2h
1 

(r) Ha ManbtX pa-

n11ycax H yrnoaoii npoTHJKeHHOCTH a ( r) npOH3BOAHnCH nyTeM paC'!eTOB 

no ~OpMyne (2) 11 3KCnepi1MeHTanbHOI'O HCCnenoaaHHH Mai'HI1THOI'O nonH CHC

TeMbl 4-x nap npHMOni1HeJ!:HbiX 5pyCKOB B 3830pe sneKTpOMai'HHTa, B STHX 

3KCnepi1MeHT~X napaMeTpbl WI1MM H 3830p sneKTpOM8I'HI1Ta BbiOHpaliHCb TaK
1 

'ITO OHH MO):lenHpOBanH none CnHp8nhHbiX W11MM AnH cneayiO!I{HX pan11ycoa: 

r = 26.,1; 52,2; 104,4; 156,6; 261 CM, PeaynbTaTbi sKcnepHMeHTOB npHae

AeHhi Ha pl1c,3,4,5, Ha OCHOB8H11H 3TH~ SKCnepHMeHTOB nony'leHHhie 38BI1CH-

MOCTH h 1(r) H a(r) AnH A= 15'cM, 2h
2 

= 78 CM 11 2hM = 115 CM 

npHaeaeHbt Ha p11c, 6 H a Ta6n11ue I . 

reM 

h 1cM 

ao 

0 

9,5 

30 

25 

9,5 

30 

50 

13,2 

30 

75 

14,4 

30 

Ta5nHua I 

100 

15 

30 

150 

15 

32 

200 

15 

47 

250 

15 

62 

300 

15 

78 

CpenHee none H aMnni1TyAa OCHOBHOll rapMOHHKH OT CHCTeMbl CnHpanb

HbiX WI1MM Bb!OpaHHOli: KOH~HrypaUI1H paCC'IHTbiBani1Cb no ~OpMynaM paoo-
/3/ 

Tbl 1 nony'!eHHhiM B npennonoJKeHHH paBHOMepHOI'O H8M8I'H11'1HB8HHH HX 

OO'heMa, Pac'!eTbl BbiiTOnHHnHCb npH OAHHaKOBOM HaMai'HH'IHBaHH11 WHMM BAOnh 

paaHyca 4:rl\l = 17000 s; 

8 

-J Ht,·f03 

3,0 

2,5 

N 
GMOd 

2h,CM 

f 
5 

K= 5,22 
0(0=300 
26 ='t,Se11 

·2hM=2f,8CH 
2 3 
5 10 

4,0 3,0 -535 , 

X=2,873cM 

't~. ·5 
fO 20 
6,0 6.0 I 

" 

~ 
10 f2 

Puc. 3: 
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1T 
>OTHlKeHHOCTb a ~ -

N 
IOH BapllaUIIII, B STOM 

B COOT~eTCTBIIII C Tpe-

1T 
, T8K II llpll 

N 
OI'YT 6biTb 'I8CTII'IHO 

~o nonSI. 

M Bhl6paaa paaaoil: 

MY nonro 11 aap11au1111 

:SIIDTCS! BapbllpOB8HIIe 

)B8HIIe TOKOBbiX 06-

( r) Ha ManbiX pa-

I nyTeM paC'IeTOB 

~ai'HIITHOI'O nonS! CIIC-

poMai'HIITa, B sTIIX 

:11Ta Bbi611paniiCb TaK1 

!LlYIDIIliiX pan11ycoa: 

SKCnepiiMeHTOB npiiBe-

nony'IeHHhie aaBIICII-

1 II 2h M = 115 CM 

200 

15 

47 

250 

15 

62 

300 

15 

78 

OT CIICTeMbl Cllllpanb-

o ljlopMynaM pa6o-

:aM8I'HII'IIIB8Hl!S! IIX 

lii'IIIB8Hllll Illl!MM BllOnb 

~· 
.,' •j 

3,0 
N 

GMOd 
2h,CM 

2,5 

2,0 

f.S 
8 

K= 5,22 
0co=J0o 
2S =4,5cf1 

. 2hM=2f,8CH 
f 2 3 
5 5 fO 

4,0 3,0 .S35 I 

l=2,873cM 

"~ .s 
fO 20 
6,0 6,0 

-----~ 
{0 f2 

Puc. 3: 
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-.3 
Hq·J03 

't,O 

3,5 

I / I ~2 

3 
3,0 

).. =2.873 CM 

I 1{=5,22 
'lMoiJ. = 50CM 

2h,: 6,0CM 

lSI 26 ='-!,ScM 
2hM=21,8CM 

/( I 2 .3 4 
d..o 311.6 46.3 51,2 63,8 

A=3.83CM . 
J( s 6 7 
d.o 63,8 51,2 79,6 
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XoTH nony'leHHble peaynbTaTbl no cpenHeMy nomo HOCHT npu6mt3HTenb

Hbill: XapaKTep H He natoT nocTaTO'IHOll: TO'IHOCTH B onpeneneHHH a6contoTHOll: 

aenH'IHHbl nong, TeM He MeHee OHH noaaonHIOT nony'IHTb nocTaTO'IHoe npen

CTaaneHHe o xapaKTepe H3MeHeHHB cpenHero MarHHTHOro nong c panHycoM. 

llnH Bb16paHHOll: KOHif!HrypallHH CllHpanbHblX WHMM cyweCTByeT OTHOCH

TenbHO 6onbwoe yaenH'IeHue cpenHero nong B neHTpanbHoll: o6nacTH ua-aa 

yMeHbWeHHB napaMeTpa CllHpanbHblX WHMM 2h 1 • 

TaKoe pacnpeneneHHe BHOCHMoro nong coanae T 6onbwl!e TpynHoCTH npu 

iflopMHpoaaHHH cpennero MarHHTHoro nong Ha ManbiX panuycax. 

XapaKTep aaBHCHMOCTH aMnni!TYnbi 4-oll: rapMOHIIKH H OTKnoHeHHe ee 

ifla3hl OT cnupanu ApxuMena r=N .\«<l npH paanH'IHbiX napaMeTpax WHMM 

(eM. Ta6nuny II) c KoaifliflHnHeHTOM nono6HSI K = 5,22 noKaaaHbi Ha puc. 7. 

Ng 

2 

3 

r (eM) 

a (pan) 

a (pan) 

a (r) 

TT/6 

. TT/6 

0-35 

0,5236 

'r 

ht 

'40 

0,86 

(eM) 

(eM) 

h 2 (eM) 

Ta6nuna II 

--
hI (eM) 

3 CM 

h 1 (r) 

.h 
1 

(r) 

45 

1,0 

0-10 15 

2,0 2,5 

5,5 7,5 

50 

1,16 

20-57,5 

3,0 

7,5 

h
2

(cM) 

7,5 CM 

7,5 CM 

h 2 (r) 

55 60 

1,32 1,46. 

BnnHo, 'ITO yMeHbweHHe aaaopa 2h t Me:>Kny CnHpanbHbiMH WHMMaMH 

npHBOnHT K 3Ha'IHTenbHOMY yaenl!'leHHIO BapHalll!ll llpl! onHoBpeMeHHOM yny'l

weHHH XapaKTepa aaBHCI!MOCTH ee ifla3hl (KpHaag 2). 0TMeTHM TaK)Ke, 'ITO • 
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H3MeHeuue napaMeTpa. h 2 

rapMOHHKH ( KpHBSSI 3), 

HeCyllleCTBeHHO CK83 hiBSeTCSI HS aMnnH'tyAe 

Tipu aToM, KaK noKaaanu pac'IeThi, naMeHeuue cpenuero MST'HHTHoro 

nonSI COCTaBnSieT 3H8'IHTenbeyJO BenH'IHHy, 3To 06CTOSITenbCTBO MOlKeT 6hiTb 

HCnonb30B8HO LtnSI lf>opMHpOBSHHSI cpeLtHeT'O MST'HIITHOT'O nonSI B 3TOH o6nac-

TH, 

J1a pHCYHKa TSKlKe BHLIH01 'ITO nyTeM H3MeHeHHSI yrnOBOH npOTSI-

lKeHHOCTH cnupanbHhiX WHMM (KpHBSSI 1) nef'KO MOlKHO LIOCTH'Ib Tpe6yeMOH 

38BHCHMOCTH B8p118UHH BLIOnb pauuyca. 0LtH8KO npu Bbi6paHHOM a.(r) Ha6-

nJOLt8eTCSI OTKnOHeHHe lf>a3hl MSKCHMYMS nonSI, 'ITO 3KBHBane!ITHO H3Me!le!IHIO 

napaMeTpa ,\ 1 KOTOpoe LlOnlKHO 6b!Tb Y'ITeHO CneLtyJOWHM o6pa30M 

u; (r) = · H4(r) 

k4(r) 

rue H~ - Tpe6yeMaSI aMnnuTyna aapuaunu npu A (r) 

aMnnuTyLta aapuauuu npu A (r) = amst 

k A en 1 N d 6 
A=--= + A --, 
'-' A en. dr 

(5) 

H 4 - Tpe6yeMaSI 

(6) 

A en - napaMeTp cnupanu, 

ro nonSI, 6"' <I> -<I> 
max en 

>. - napaMeTp cnupanb!locTu if>a3hi MST'IIHT!Io

- OTKnoueuue if>aabi MaKCHMyMa nonSI OT 

aauMyTa oceaoli nHHHH cnupanu, 

Pac'IeThi, npoaeneHHhle no if>opMyne (6), noKa3hiBaJOT, 'ITO Tpe6yeMaSI 

SMnnuTyLta OCIIOBHOH rapMOHHKH 118 npenenbHOM pauuyce BCneLtCTBHe 3TOT'O 

aif>if>eKTa nonJKHa 6hiTb yaenuqeua Ha (1-2)%. 

JlnSI YTO'IHeHHSI npeLtBapuTenbHO Bhi6paHHbiX napaMeTpOB MST'HHTHOH CHC

TeMbl YCTSHOBKH "¢" 6binH npOBeAeHbl 3KCnepHMeHTbl B 3830pe aneKTpOMST'

.iiHTS 0 115 CM C Ha6opOM KOnbUeBblX H OLIHOH napoli cnupanbHhiX WHMM npu 

Koaif>if>uuneHTe nono6uSI K"' 5,22 (puc.B). PeaynbTaThi 3-x cepuli aKcnepu

MeHToa ( Ta6nuua III ) no if>opMupoaaHIIJO aapuauuu nonSI. B nnocKoM aaaope 

2h M"' 21,6 CM npencTaaneHhi Ha puc, 9 u 10. 

./lnSI cpaaHeHuSI c Tpe6yeMoli aaaucuMOCTbiO H 
4 

(r) H C pe3ynbT8T8MH 

3KCnepuMeHTOB C npSIMOnHHeHHhiMH 6pyCK8MH nony'IeHHhie 3KCnepHMeHTSnb-
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Hbie 3Ha'!eHIISI aM!IniiTY.Qhl rapMOHIIKII yBeill!'leHbl B 4 paaa. KaK BIIAHO 113 

p11e, 7 11 9, eyrueeTByeT xoporuee eornae11e pae'leTHhiX 11 sKerrepi!MeHTailbHhiX 

peaynbTaTOB, 

Ta6n11ua III 

N SKell 
h

1 
(eM) h 

2 
(eM) a (pa.n) R (eM) 

I 
R (eM) 

2 

3,0 7,5 rr/6 1,5 55,0 

2 h 1( r) 7,5 rr/6 1,5 57,5 

3 3,0 7,5 a (r) 1,5 57,5 

r.ne a ( r) = T + 0,0273 ( r- 28 ) AilS! r > 28 eM1 

(eM) 1,5-11 11-16 16-57,5 

hi (eM) 2,0 2,6 3,0 

Hs STIIX 9K9llepi!MeHTOB orrpe.neneao TaK~e epe.naee Maf'HIITHoe rrone, 

KOTOpOe 6y.QeT liOily'leHO OT 4-x rrap errl!pailbHbiX ll el!eTeMbl KOilbUeBhiX !UHMM 

(Ta6nHua IV ) , paerrono~eHHhiX B nnoeKoM aaaope sneKTpoMaf'HI!Ta 2h 
M 

21,6 eM (pile, 11, Kpi!BaSI 4), 

TaKIIM o6paaoM, rrepena.n epe.naero nonSI hk 1,3675 S!BilS!eTeSI MaK-

ei!MailbHO B03MO~Hb!M B paeeMaTpHBaeMOfi f'eOMeTpHH, 

h2 = 10,8 eM 

l'lr (eM) 

l'lh (eM) 

Ta6nnua IV. 

flapaMeTpb! el!eTeMbl KOilbUeBb!X !UHMM 

hI= h 2 -f'lh 

35-40 40-45 45-50 

1,0 1,5 1,7 

50-57,5 

2,9 

Ha OeHOBaHHII KOMllileKea pae'leTHb!X ll 9KenepHMeHT8ilbHbiX pa60T1 OliH

eaHHb!X B HaeTOSIIUell: pa6oTe 1 Bb!OpaHbl rrapaMeTpbl MO.QeilH Maf'HHTHOll: ene-

TeMbl yeTaHOBKH "cjl" (Ko91jlq!llUHeHT liO.QOOHSI k = 5,22). CxeMa paaMerue-

HHS! 9ileMeHTOB M8f'HHTHOfi eaeTeMbl MO.QeilH liOKa3aHa Ha pne, 12, 

19 



napaMeTpbl MOlleliH npHBelleHbl B Ta6liHUe V 

MarHHT 

CnHpanbHbie WHMMbi 

Konbuesbie WHMMbi 

Ta6nHua V. 

d 115 CM 2bM = 21,6 CM 

A = 2,873 CM
1 

R 1 = 0,8 CM 1 ~ = 57,5 CM1 

h 1 = (2-3) CM 1 h2 = 7,5 CM 1 

a•rr I 6 llliSI r < 30 CM1 

a .. "I 6 + 0,0262( r -ro ) nnSI r > 30 eM. 

h,·h2-~h ' 

~h = 1 ,0 CM llliSI 

b2 = 10,5 CM 

~ r ,; (40-45) CM, 

~ h = 1 
1
5 CM Jll!SI ~ r = ( 45-50) CM 1 

~ h = 3,0 CM lll!SI ~ r = (50-57,5) CMo 

n H T e p a T y p a 

1. K.R.· Mac Kensie. IEEE Trans. on Nuclear Science N5-:1~220-226 ~196u/• 

2. A.A. rna30B H llP· npenpHHT OHHH 9-3951, 1968 r. 

3. B.n • .llMHTpHeBCKHit H np. npenpHHT OHHH 1431, 1963 r. 

PyKOnHCb nocTynHlla B H3JlaTellbCKHA OTllell 

2 HIOHSI 1969 rona. 
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