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§ 1, Baene11ae 

Hne11TmpHK8IlHlI BTOpH'lllblX aaplilK81lllblX '18CTIIIl (aanpHMep, np0TOII0B, rr - n K -

M830!IOB) lIBlllI8TClI Oll!IO!i: H3 0CH0B!lb!X M8TOAH'18CKHX aanaq npH nayqe!IHH B38HM0Ae!i:cTBIIlI 

3/I8M8!1TapHb!X '18CTHI! C ll0M0IIlbiO nyablpbK0Bb!X KaMep. B !18CT0S11Ilee apeMSI H0IIH3aI!H0HHb!8 

+ /1-6/ 
H3Mepemrn noaB0/IlIIOT paanelllITb np0T0Hbl H 1T -Me30Hbl C IIMflYllbCaMH pc :0 1 raa • 

Onaaxo npa accnenoBallHn trN - , NN - II npyrax B3anMone!i:cTan!i:, Korna aane-

Taromne qacTHilbI nMeIOT a11epr1In ~ 1 0 Taa, 6onhwasi J'.IOnsi BT0PII'Illb!X '!aCTHI! HMeeT pc > I raa. 

B CBSl3H C 3TIIM npencTaB/ISIIOT 60/IbWO!i: IIIITepec J'.lpyrae CllOC06bl IIJ'.1811THljllrn:anHII 'laCTIII!, 

.llnsi 3TO!i: nenH M0)KJI0 HCll0/Ib,30B8Tb 8 -aneKTp0Hbl, o6pa30B811Hb18 aap!IlK8Hllb!MH 'IBCTHI!a-

17,8/ 
MH B aj¢eKTHBIIOM oo~eMe K8Mepbl • 3TOT M8T0A oco6e!IHO nepcneKTHB8!1 ll/ISI 00/IbllIIIX 

rryab!pbK0BbIX KaMep, B K0T0pbIX BT0PII'lllbte 'laCTHI!bI npoXOJ'.ISIT nyTb J'.1/IHHOIO 2-3 MeTpa H 06-

paayroT nocTaT0'll!08 J'.1/ISI H)l8HTII¢HK8Jl1IH KOIIII'18CTBO ci -31l8KTp0HOB, 8 3TOM .cnyqae B03-

M0)K!I0 paane11eH1Ie, aanp1IMep, ripoTOHOB H " + -M830H0B C IIMllYllbCaMII no 2-3 raa/ c. 

B HacTOSIIl!e!i: pa6oTe 0lllICbIBaIOTClI peaynbT8Tb! IIOHII38l!HOIIHbIX H3MepellU!i: BTOpH'IHblX 

ll01I0lKIIT81IbHbIX '18CTIIll, o6pa30B8Hflb!X B " p -B3aHMOll8!i:CTlla,rx llplI pc = 4,00 ~0,06faa 

(§ 2). Co6b!TIISI perHCTpnpoBBIIIICb C llOM0'llblO 24-IIIITpOBO;.\ rrporranoBo!i: llY3b!pbKOBOH KaMe

pb! na3 mum. 

B § 3 np1IB8ll8Hbl peaynbT8Tb! Bbl'IIIC/I8HHH rrpo6eroB II HOHII38JlHOIIHbIX noTepb 3/I8KTpo-

HOB II ll031ITpoHOB B nponaae A/ISi E :S 8 Maa. 

B § . 4 naHbl peaynbT8Tbl pacqe,TOB ll/IOTHOCTH 8 -aneKTpOH0B, o6pa3oBaHHb!X paa-

IIII'lllb!MH '18CTIII!8MH 1 B 38BIICJIMOCTII OT HX HMllYllbCa ( pc > 1 faB) 1 a TaKJK8 np1IB8):t8Hbl 

peaynbT8Tb! C0OTB8TCTBYIOIIllIX H3MepeHn!i:. 

B ITpnno~eHHH 0lllICaHa nporpaMMa ):t/ISI II)l81lTH¢HK8JlHH qaCTHJl no 8 -aneKTpoHaM. 

§ 2, 11oHII38l!IIOHllb!8 II3MepeHHlI 

/1-5/ 
1. B pa6oTaX onncaHhI paa111I'!Hb1e cnoco6bl onpenenemrn IIOHnaal!IIII aapHlK811HhIX 

'laCTIII! B llY3bipbKOBb!X KaMepax. HaMII 6un IICllOnb30Ba11 MeTon ll0llC'18Ta nnoTHOCTII npocBe-

T0B M8lKJ'.IY IIY3blpbK8MH, Cpenll!rn ll/IOTl!0C'rb npocBeT0B 

onpenenHeTCSI Bb!p8ll{9111I8M : 
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Pne N(f >fol 

n = 
N(f > fol 

L 

- 'IllCIIO npocBeTOB C f > fo 

-•fo 
ge 

aa n11n11e cnena L 

(1) 

g - aennt::J:nHa, 

xapaKTepnayromaY noanaannro. HaMepeanSI np0Bon11nnch HB MHKpocKoITax MSH-9 c oKynSip

HhlM MllKpOMeTpOM ITpll oomeM yBeJIH'IeHHll 15 X 6. Ha pnc. 1 IIpHBeneHbl pacITpeneneH1ISI Be-

/Ill'IllHhl f,, N ( f > f o ) B 3aBHCllMOCTll OT f O , nony'IeHHble HS cnenax ITepBll'IHbIX 

IT - -Me30HOB ( pc = 4 fsB) nm, nByx p831Ill'IHbIX UllKIIOB ¢0T.OI'pa¢11p0Ba1IHSI (KpllBbie 

11 2). Pa31Ill'Ille B ¢opMe 9THX KpllBbIX CBSl38110 C aenoCTOS!llCTBOM pSOO'IllX ycnOBllll B KB-

/6/ 
Mepe ( CM. paooTy ) • B CBSl311 C 3TllM aeo6~on11MO onpen_enSITb ll0Hll38lllll0 113MepSieMOI'O 

cnena OTHOCHTenbHO ITepBH'IHOI'O TpeKa 11a Toll >Ke ¢oTOI'pa¢nn. Ha p11c. 1 TaK>Ke BllllHO, 

'ITO 'Ill CITO ITpocBeTOB C f O ~ 100 M.K. SIBHO. 38HR>Keao. 3To OOCTOSl'renbCTBO r:_BSl38HO C 

TpynHOCTbIO peI'llCTpaun11 npoMe>KyTKOB C £ 0 '5. 100 M.K., TaK KBK nHaMeTpbl ny3blpbKOB 

MeH!IIOTCSI OT 20-110 MK. ITosTOMy rrenecoo6pa3HO BbiopaTb fo ;:: 100 M.K. B MaCIIITaoe 

nneHKll. 

2. lln11 ll3MepeHllll oT611pa111ICb BTOpll'IHbie nonO>KIITelibHbie 'IBCTllUbl C HMnynbcaMII OT 

400 no 1000 MsB/c, o6pa30BaHHbie B IT p -B3BllMOAellcTBllSIX npn pc 4,0 fsB. Bcero 

Ob!IIO ll3MepeHO 310 nOIIO>KHTeJibllblX TpeKOB C L 2 8 CM. ·nnsi K8>Kll0I'O ll3 HIIX Oblllll ll3-

aeCTIIbl HMnylibc ll yron norpy>KeHH!I. BoI'IllCJieHHSI g ITO ¢opMyne ( 1) c y'IeTOM yrna 

norpy>KeHll!I np0Bonnn11Cb nn11 ll3MepSieMOI'O II KannopOBO'IHOI'O TpeKOB 'I8CT1III, ll onpeneng

nacb OTHOCllTeJiblla!I 1IOH1138UHSI g* = y ~ Ha p11~. 2 npHBeneHol peaynhT8Tbl 113Me
g CT, 

pea11ll, a TaKJKe TeopeTn'IeCKHe KpllBoie, pacc'InTaaao1e no ¢opMyne BeTe-Snoxa.· ITpenno-

na:ranoCb, 'ITO IT -Me30Hbl C pc = 4 fsB llMeIOT MllHHManbHYIO llOHH3aUIIIO. KaK BllllHO 

H3 pncy11Ka, TeopeTH'IeCKlle KpllBbie xopomo onHCb!BalOT 3KCnep11MeIIT8libHbl0 naHHbl0 nnsi 

pc :, 1 fsB. 0Tcrona TSKlKe MO>KHO c11e11aTb BbIBOn O TOM, 'ITO yBenH'IeHHe ll0Rli3an1111 

IT - Me30HOB npll pc = 4 fsB aa 27% ITO cpaBHeHR!O C MllHRMSIIbllOll, KOTopoe OlK11na-

eTCSI no ¢opMyne SeTe-Snoxa ( nylIKTllp!IaSI /IBIIH!!), OTCYTCTByeT B nponaHOBoll nyab!pbK0-
/6/ 

Boll KBMepe (cM •. TSKlKe paooTy ). 

llnsi onpenenemrn sKcnepnMeaTalibHoll omu6Ke: a Be/IH'IBHe g* 6omo e:aMepeHo 197 

BTOpH'IHhIX " - -Me3o!IOB c pc = 400 f 100 MsB. x/ TaKHM oopaaoM, peaynhTSThI 

HSIIIHX ROIIH38UHOHIIbIX H3MepeHHll noKB3b!BSIOT, 'ITO MOlKHO xopomo paanenSITb npoTOIIbl ll 

IT + -Me30Hbl C pc :ii 1 fsB I{ L ~ 8 CM B nponaHOBOll ITY3blpbKOBOll KBMepe. 

x/ 
_ ITonyqeaaasi oTcrona om116xa B OITpene11ea1111 g* oxaaanacb paaaoll 
g* ;. 0,96. 

a O, 14 npn 
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§ 3. HOHll38UllOHHbie IIOTe_e_n ll IIpooepu sneKTpOHOB 

ll II03llTpOHOB B nporraue ( C3!!al-

ll11S1 HneHTll¢HK8Ullll 'IBCTBII C pc > 1 ·rsB no 8 -3/IeKTPOHaM Heo6xonHMO ll3Me

pS!Tb saeprnro 3/IeKTpOHOB. MeTone:Ka ll3MepeHHSI 3Heprll'Illb!X 3/IeKTpoHoB ·u noanTpOHOB 
.. /9/ + 

( E > 20 MsB) onncaaa B paooTe • 3aepre:10 OTHOCHTelibHO MenneHHhIX e - ( E ~ 10MsB) 
+ 

llMeeT CMbIC/1 ll3MepSITb no llX npooery ( R - l no OCTBHOBKll B nponaue, T.K. panHBllllOlIHh!e 

noTepu B 3TOM CIIY'Iall HecymecTBeHab! ~ 3%). 

Pac'IeT llOHll38llllOHHbIX noTepb 
e ±- B nponaHe nponon11ncSI no ¢opMyne:· 

± ± + 
( d E ) =~ ( dE ) + _L ( dE l -
dx C H 44 dx C 44 dx H 

3 8 (2) 

dE ± dE ± + 
Pne (F )C ll (-d-) - llOHll38llBOHHbie noTepn e -

X 2 X H / 10/ 
Bono pone B ( MsB.cM /p), K0Topo1e 6omn B3S1To1 11a pa60Th1 nnSI 

B yrnepone H 

E '.,_ 8 Man. B 3THX 
Bhl'IllC/IeHHS!X ITpeue6peI'SIIOCb s¢¢eKTOM nnoTHOCTll ( < 1%) n pannanHOHHb!Mll 

/11/ ~ dE 
3Heprn11 B nponaue ( ::; 3%) • CyMMapHaSI OIIIlloKa n nbl'IllC/I0Hllll (-,-) 

.. ax c
8 

H
8 maeT + 3% nnsi E $. 8 MsB. 

ITpo6ern ± 
n nponaue nh1'Inc11SI11Hcb 11a 3BM-20 no ¢opMyne: 

R± 
E 

=f- (~) -tdE' 
dx 

IIOTepSIMH 

He npeBbI-

(3) 

CyMMapHhI0 · OIIIHoKH B BhI'IHcneunn ± 
R He npeBbil!IaIOT (2-3)% nnsi E ~ ·8 MsB. Pe-

aynhTBThI BhI'IHCneunll npnnenem,1 n TaonHne 1. Ha pHc. 3 

3 
nOKa3aHai 3aB11CllMOCTb npooeI'-

3Heprng nnSI sneKTpOHOB B nponaue C p = 0,43 I'ICM • 

§ 4. HneHTH¢HKaUllSI 'I8CTHU no 8 -sneKTpOHBM 

THnei! c Maccoll m 11 HMny/IbCOM 

I. EcnH BTOpll'IHhle 'IacTnuw nMeIOT 
pc > 1 fan, TO nx MO>KHO 11neHT11¢11u11poBSTb no 

8 -sneKTpOHBM. Kax 11anecTHO, MBKC1IMa1IbHSSI ITepena'Ia auepr1111 
/3 -a/IeKTpOHy 'IBC-

p panaa: 

8 
E max 

(4) 
2 2 

2 p C 
2

me c 2 .f 2 4 2 2 2 2 4 ½ 
me c +m c + .. 2 me.c ( p c + m c ) 
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KaK Bll/lHO ll3 <popMynbl (4), E!ax yM0Hbllla0TCSI C yaenll'l0Hll0M 
0

MSCCbl 'ISCTllilbl, B CBB3ll 

C 3TIIM MOJKHO ll/l0HTll<pl!IlllPOBaTb Te BTOp11'1Hbl0 " -M030Hbl, KOTOpb10 o6pa30BanH B -
B B 

sneKTpOH B 3<p<p0KTHBHOM o61>0M0 KSM0pbl C E ~ E max(p) • 0AHaKO B0pOBTHOCTb o6pa30-

BaHHII TaKOI'O B -sneKTpOHa Mana. Jlng npHMepa yKa:>KeM, 'ITO Anll fT -M030HOB C 

pc • 1,3 fsB nnoTHOCTb B -sneKTPOHOB c 
B B 

E > E max(p) Hal CM nyT11 B nponaHe 

cocTaBnHeT 
-1 

D = 0,01 CM TaKHM o6pa30M, TOnbKO B cnyqae ncnon_b30BaHIIB nyabipbKO-

BbIX KaMep_ 6onblllllX paaMepoB 3TOT M0TO/l CT8HOBHTCB s<p<peKTHBHblM, 

2. ITp~ peilleHHH nenoro ps,na <pnanqecKHX aanaq npencTaBnHeT-6onbmoll 11HTepec onpe-

neneHHe, HanpHM0p, nonn npoTOHOB cpenn BTOpll'IHbIX nono:>KHTenbHblX qacTllU C pc >l fsB. 

B 3TOM cnyqae TaK:>Ke B03MO:>KHo aocnonbsoBaTbCB B -sneKTpoHaMH, TaKoll MeTon 

• CTaTllCTll'10CKOI'O" pasneneHHB • " ± -M030HOB ll npoTOHOB ncnonb30BancB B pa6oTax
17

•
81

• 

BepoBTHOCTb o6pa30BaHHH 

6eccnHHOBOll 'laCTllilbl c Maccoll 

B -sneKTpOHOB C KHH0TH'l0CKOll 3Heprnell 

/12/ 
m paBHa 

3nech 

B B 
P(E ,E )dE 

2Cm.c2 dEB 
=-,---;::p(l 

/3 ( E ) 

B 
2 E 

f3 -:::-a- ) . 
Emax 

E -KllH0Tll'10CKaH 3H0pI'llB nana10mell '18CTllI{bl, {3 
V 

C 

C = rrN ~ r 2 = 0,150 ..:._ cM
2
/r. 

A • A 

!lm1 qacTHilbl C Maccoll m H CllHHOM 1/ 2 

P(E,EB)dEB 
2 Cm• c 

2 dE B 2 E B 
---p-":'o':2[1-{3 -;:r+ 

fJ (E ) E max 

B 
1/,(-E __ )2] 

E + mc
2 

EB Ha cnene 

(5) 

( 6) 

0Tc10na nerKo nony'IHTb nnoTHoCTb B -sneKTPOHOB na cnene qacTHilbl C F, B > E B 
min 

8 
Emax B B 

D = f P ( E, E ) dE 
EB 

min 

CooTB8TCTBy10mne Bbl'IHCnemrn naJOT· 

f) 

(7) 

l 
~ 
i! 

,•:1 ' 
' 

I 
\1 

K l 1• /3 2 

o- ~[7 
J-1 min E6 ~ max max 

nnn 'ISCTHilbl co CilllHOM HOnb H 

l K l 
D • -::-,- [ -:;-r-

/3 E min ~ max 

B B 
Emax - E min 

+ 
2E 

l 
T max 

nnB 'ISCTllilbl co CilllHOM nonOBHl!a, 3A0Cb K = 2 Cm C 
2 . 

EB 
In max ] 

~ · mln 

(8) 

EB 
In max 
~ + 

min 

(9) 

AnB nponaHa c 

p - 0,43 r/cM
3 

K = 0,039 Msa/cM, Ha pllc, 4 npllB0A9l!bl aaBHCHMOCTll nnoTHOCTll 

B -sneKTpOHOB OT HMnynbCOB npOTOHOB H "-M030l!OB nnB E!1n = 1,2 ll 2 MsB, Kpn-

3 
Bbl0 paCC'lllTaHbl AnH nponaHa C p = 0,43 rlcM • KaK BHAHO ll3 pnc, 4, llM00TCB cymecT-

B0HH00 pa3nH'lll0 M0:>KAY BepOHTHOCTBMll o6pa3oBaHl!B B -sneKTpOHOB Amt npoTOHOB n 

fT -M030HOB BnnOTb AO HMnynhCOB ( 4-5) f3B/c, B CBB3ll C 3TllM MO:>KHO "CT8THCTll'10CKH• 

pa3A0nllTb npOTOHbl H . " -M030Hbl B 3TOll o6naCTll 3Ha'l0HHll llMnynhCOB, ecnn perllCTpll-

poBaTb B -aneKTpOHbl c EB > l M 3B, 
min* 

3, ITpoB0pKa M0TOAa •cTaTHCTH'l0CKOI'O" paaneneHHB 'laCTllil 6bma npoaeneHa HaMll C ncnonb30-

BaHll0M Tp0KOB nepBH'IHblX ,,--M030HOB C pc=4,00!0,06Qf3B H BTOpll'IHblX ,,--M030HOB, HM010IIUIX 

llMnynbCbl B llHT0pBane 1-3 rsa/c, Own6Ka B ll3Mep0Hllll llMnynbca afupH'IHblX ,,--M030HOB 6brna 

MeHbme 20%. 3Heprn11 B -sneKTpoHa onpenen11nac1> no npo6ery ( CM,§ 3). ITpo6ern B ,;.sneKTpoHoB 

ll3Mepnnnch Ha penpoeKTope no AnHHe cnena H Ha MHKpocKone MEH-9 nyTeM nonc'leTa qncna 

ny3blpbKOB, 06a MeTona nann 0/1llHaKOBbl0 pesynbTSTbl, BenH'IHHa npo6era B - sneKTpOHa, H3MepeH 

Hall Ha MHKpocKone, onpenennnach no <popMyne R-( cM) = ~ ,rne ii O -cpe11Hm1 nnoTHOCTb 
no 

ny3blpbKOB Ha l CM penBTHBHCTCKOI'O cnena B 3<p<p0KTHBHOll o6naCTH KSM0pbl (ii'o = 10,4!0,3). 

B Ta6nnne 2 npHB0/l0Hbl pesynbTaTbl H3M0p0HHli D ll TeopeTH'l0CKH0 3HS'l0HHB 3TllX Benn-

'IHH, PacqeTbI npoBOAHnHcb Ha 3BM-20 (onncanne nporpaMMbI CM, B ITpnno:>KeHnn), KaK BHA

no H3 Ta6nnrtbl 2, HM00TCII ynoaneTBOPHT0nbH00 cornacne ( B pSMKSX + 10%) M0:>KAY TeopeT11-

qecKI1MH H aKcnepHMeHTanhHblMH BenIPUIH8MH. 

TaKHM o6pa30M, M0T01l "cTaTlICTll'l0CKOI'O. pasaeneHHB MO:>K0T 6bITb ncnonb30BaH llnlI 

0Il0HOK llOnH npoTOHOB cpem1 BTOpll'IHhlX 'laCTllll C pc > l fsB, 
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HaM npHllTB0 no6naronapHTL aa noneam,re 06cyJK11eana 6.Ifanpaa H na6opaBTOB rpynnLI 

npoCM0Tpa 38 noM0II(h B H3Mepennax. 

r.t1e 

L 

8-

IlPHnO)KEHHE 

IlporpaMMa nneBTmj,nxannn 'IBCTHll no 8 - anexTponaM. 

O~penem,eTca Aona npoToH0B ( R ) cpenn scex nono>KHT8llhHhIX 'IBCTHII no ,j,opMyne: 

N - 'IHC.110 
3KCn. 

Re 
N" - N3KC. 

N" - NP 

8 - aneKTpoH0B c 

acex cneAoB nono>KHTenLHhIX 'IacTnn; 

i\R e V N:axc. 

N" - N p 

(l) 

8 8 
E ~ E .min I nalineHHb!X Ha CYMMapuo.lt nnuHe 

N" (Np) - TeopeTH'IeCKH Bbl'IHCneHHoe 'IHCno 
8 8 

3n8KTp0JIOB C E ~ E min Ha nnnHe L B npennon0>K8HHH, 'ITO Bee 'I8CTHI{bl 

aamnoTcs, " -MeaoHaMn (npoToHaMn). :3Ta q>opMyna cnpaaennnaa B npennono>Kennn, 'ITO 

cpenHH8 AnHHhl cneA0B " - Me30HOB H npoTOJIOB B naHH0li o6nacTH HMIIY nLCOB onHHSK0Bbl. 

.Una KaJK11oro cnena (c HMnynLC0M 
8 

D" (p • E min 

pl 
8 

H AnHHoli LI ) Bbl'IHCnllJoTCll D p ('p • E min ) 

H no ,j,opMynaM, rrp1rneneHHblM B TeKcTe, H cyMMHPYIOTCll nm, Bcex 

cnenoa. B peaynLTaTe rrony'IaeM: 

N" I "-1 X D"I (pl 
I • E~ln 

NP ~ f "-1 x DPI (pl E!ln). 

B SBM-20 saonaTcs. cnenyromHe naHHbre: 

(2) 

(3) 

I) Ha6op El, 
min • nns, KOTOpb!X HCKMHCh 8 

lJ -3n8KTpOHbl (no 12 3HB'IeHRli Emln). 

2) Ha6op N 3KCII. C E 8.;;; 8 
Emln 

3) XapaKT8pHCTHKH cne,10B ( p I H LI 

Bh111aqa peaynLTBTOB: 

l) CyMMapnas, nmrna cnenos. 
8 

2) Ha6op Emln 

3) Ha6op N 
3KC. 

4) Ha6op R 

(nm, scex N n Ell 
3KC, min ) • 

na Ha6opa 
8 

Emln 

( BBonnTca cpaay nm, 30 cne;ioa). 

5) Ha6op i\R • 

6) Ha6op N
77

• 

7) Ha6op NP • 

8 
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Ta6nuna 1 

HoHH38IIHOHHbI9 noTepH lr_____l'IP06erH - -e - _H_ e + s nponaHe 

E (Mas) 
dE- 2 - <rx) Mas.CM /r R- (r/cM

2) dE+ 2 + 2 
- <;i;- l Mas.cM /r R (r/cM ) 

0,25 2,83 0,056 2,86 0,055 
o, 50 2,27 0,157 2,25 o,I56 
0,75 2,12 0,272 2,09 0,272 

r,oo 2,08 0;39l 2,04 0,394 

2,00 2,10 0,872 2,05 0,886 
3,00 2,16 I,34 2,II I,36 

4,0o 2,22 I, 79 2,I7 I,83 

5,00 2,27 2,24 2,22 2,28 

6,00 2,Jl 2,68 · 2,26 2, 73 
e,oo 2,J8 3,53 2,JJ J,60 

T ·a 6 n H 11 a 2 

E~ln N,r D(M-l), D(M-l), 

(Mas) E > E ~In aKcnepHM9HT T90pHSI 

1, 2 Mas 122:!:U + J,5J-O,J2 
_ TTepBHqHble M930Hbl 

3,21 
C pc= 4,0 ras 

2,0 Mas 70!8 2,0:!:0,24 2,02 

1,2 Mas 42:!:6,5 J,o:o,46 3,I BTopnqa1,1e 1T -
M930Hbl C 

2,0 Maa 23:5 - -t l,8 I,64-0,33 pc = 1-3 raa 

10 

/;,N. 

2IJO 

,0 
70 
60 
5D 

I to 

3D 

I 20 

I /0 

I b 50 100 ''° 2(11 

I 
-

Puc. 1. P acnpeAeneaue I',, N ( f > £0 ) , nonyqeaaoe aa cneAax nepsuqHbIX 1T -
M930HOB. 3A9Cb fo H3MepeHO B MHKpoaax. 

I 6 \~ \x 

I I l/Xl(J "1KIO P¥ JOO 9(1Jm:/ zrm 
IC liO 10 1()0 2f)() 300 500 

.I 
Pnc. 2. Peayn1,TaThI naMepeam1 g* .unR BTOplPIHhlX nonO>KHT0nbHblX qaCTRU C 

pc= 400-1000 J\faa, 
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R-rcnJ 

8 

7 

6. 

5 

It 

.3 

2 

~ 

.fc.H1= 0,lf3 !,;. 

s 6 
(Ml6) 

Puc. 3, · Ilpof5eru sneKTpoaoa R (cM,) B nponaae ( p =-0,43 r/cM3), 
ca Ha 

12 

PHc, 4. 

D·ccm•'J. 

ac, 

2 

IlnOTHOCTII 8 -sneKTpOHOB 
MOCTH OT HMITyJJbCOB IIpOTOHOB 

( p = 0,43 rlcM3), 

Jr 
Et12 r,,6 

p 

Jr 

/t!.2 ,.,~ 

p 

;, I( s r~. 
p (tr.P) 

-1 8 
D (CM, ) C E > 1,2 H 2 Msa B 3BBHCH-
(p) H " -Me:mHoB B nponaae 
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