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KaK asBecrao, nocne~HHe axcnepHMearan•Hwe ~aHHHe o npoueccax 

3!8KTpOH-n03HTpOHHOI aHHHrHBSUHH B ~pOHH /l/ He yxn~HBaDTCR B 

paMKH T~HUHOHHYX MO~enel KaK C ~pOOHHKH / 2/, TaK H C U8AOQHCA8H

HWKI 131 sap~aMH. 
B ·paoore / 4/ OHJo BHcxasaao cooOpazeHHe o B03MOZHOR ponx Mac

CBBHHX ~ADKTY~HI ~pOHHOro BaxyyMa ~A! 00~aCH8HRI axcnepaMeHran.HO 

aaOn~aexoro noBe~eHaa nonaoro ceqesaa aHHHrHARUHH nap ere·B ~po

HH. BwcxasaHHHe B aroR paoore npe~nonoxeKHa axBHBaneHrHH B Hexoro

poM CMHCA8 rBOOT83e 0 c,.eCTBOBaHHH TRX8AHX napTOHOB C HenpepHBHHM 

cnexrpoM Mace.• 

OrMetHM, QTO C,_eCTBOBaHH8 TRX81HX naptOHOB He HCKADQaerca 

~aHHKKH no rnyooxoaeynpyroMy pacceaHHm, ecnH yqecr•, qro Bepoar

aocr• HairR raxenwe naproHH B peanbHHX ~poHax c•n•Ko no~aBneHa, 

OnarOA8P! xapaxrepHHM CBOICTBaK BOAHOBHX ~YHKUHI ~pOHOB B napTOH

HOI MOA8AH. 

HanporaB, npouecc aHHHranaua• nap e•e- B ~poHw, yqarwBa~R 

B paMKax O~HO~OTOHHOro K8XaHH3M8 B8KYYMHH8 ~nDKTY~HH BC8X 3apazeH

HHX nonel, ~aer yHHKaA.Hym B03MOIBOCt• 00Hapyx8HH! naptOHOB C npo

B3B0JbHO OOI•mHKH K8CCaMH. 

B Hacro .. eR sawerxenpe~naraercaKeroA H3BneqeHHR HH~OpMaUHH 

0 CDeKtpe K8CC 3A8K8HtapHHX B030~8HHI ~poHHOrO BaKYYMa(napTOHOB) 

HenocpeACtBeHHO H3 3KCn8pHM8Htan•HHX AaHHHX 0 nOAHOM CeQ8HRH aHHH

rBI!UHK nap e•e- B ~pOBH. 

• YxaxeM B aroR csasx Ha paoory Kaoaooo H Kapna 151, rAe 
paccMarpaBaerca Onxsxaa MOAen• ceMelcrBa ~epMKOHOB c 
MOBOTOHBO pacT~HM cnexrpOM M8CC. 

3 



C.le,~tya paCIOte / 4/, BBe,J;i!ll cpyHKIUIIl DJIOTHOCTH f'«(_ m•) , onpexe

J!Rilii!Yil T.IHCJIO naptOHOB THDa ci. C llaCCOI m B IIHT8pBM8 d rn_l· • Tor

,Jta DOJIH08 C8T.I8HII8 aHHKrHJI~II nap e•e"B 8,1tpoHH B O,J;HOcpaTOHHOK npH

CIJIHZ8HHH onpexenaercs BwpazeHHell 
~x 

6e···- "Jt'o~• (qj = ~ J d ,._1. ~-rJ G"e•c·-~;2 (q~ m.') . (I) 

3,D;8C& b~·c- - .. .<['f:mj -ceqeHHe aHHHrHU!UIH C OCipa30BaHII81l napy nap

TOHOB cl.. d: C llaCCallH rl'l t D81lll!88 B Dp8,11;8.118 BHCODX 3HeprJll 
2. 

DpH cpHKCHpOBaHHOM m •t0T.18T.IHODO,J;OC!Hyll• aBTOK0,11;8JI&HYil aCJlllDTOTJlKy: 

G"e·c:·~,..;: G~, m'") "' 
• 
~-""' 
n..·- 1'""" • 

I 1. 
c(.z. e ... ' 

(2) 

ACHIIDTOTHT.18CK08 DOB8,11;8BB8 DOJJROfO C8T.I8HHS aHHBrK.IISIUIH C~ecr-

B8HHHK OC!pa30K 3aBHCHT OT CBOICTB cpysKIUII DJJOTHOCTB 

PaCCKOtpJlll ,ll;aJJ88 CJiyqal naptOHOB CO CDHHallH 1/2. 
Tor,~~;a 

r,~~;e 

/. l •\ 
G., ... -_.,;;: lq, mJ 4-;r-,/ (m'\ z. 

= 3 ~l I( q'-) e.. ' 

K ('f:) = ~ r t;.z.) (t -4~11 G(y~ 4 m~ 

k (~) -= f ( f - 4f. JIL G(l- 4 mz) 

,II;JIH 

,II;JJR 

llO,II;CTaBJIH$1 3TH BHp8S8BB8 B cpopwyJJy (I), Hal.J;eK 

6 (,t\- -Td..'l. )' c t.~l 1 
ete--tjj><H"lJ J - .3 L-., oil~) e t 

d .. 

4 

~ .. {!n') • 
II 0 • 

; 
S=i 

s ~o 

(3) 

(4) 

r,J;e 

~· 

CJ4') = l'(y~ l d/ ~ p.{~J l(fJ (t'" f9:) 
(. ) -~~ r' ') . )" t 

1
• I · < 1. ''-C,.[q~ = q 4 J cf P~IJ 0 -/J 

" 
./. / .1. 

!' ... , "'. 

I ,II;J!$1 s -= i 

,D;JIS S =v , 

(5) 

llpe,D;DOJJaras ,J;J!$1 npOCTOtH, "'TO f~[rnL) OT "- He 3aBHCHT, H OCI03Ha-

qas 

p ,_ (!nL) ;::: p[r':) 0 
_._._ .< r r;; , 
-~)_, e,. -=:._' e•e:..a:Jf"H" 3 == S"(_~'-J • 

DOJJyqaell CJI8,11;Yilii!H8 ypaBH8HHH ,II;JIS 0Dp8,Jt8JI8HHH CD8KTpaJJ&HOR DJIOTHOCTH 

p(rj : q' 

<O(CJ') = c(qi~ ~ clr' p{rj ((;d
1 Q .. fq0 

~· 
co('l~ = :;/- C(qf% icf wY (~1.-r·r~ 

. I 
,liJIH S = i t 

(6) 

,11;.11$1 s "'0 

Hal,J;ew pemeHHe ;srerpaR&Horo ypaBBeBHs (6) ,~~;JJs cnyqas napro

HOB CO CDJlHOil 
1/i • l.IIS 3T0f0 Dp8,J;CTaBHK (6) B B~e: 

8 Ld = ~ d/ j(tj (~L -yj y"'. "(7) 

r.~te 

~ ( ylJ ·::: l q~ ,,,_ "('!z)' £~~ -= C (1 ~ d~' Jj p(u') , 

BB8,11;8K 000611!8HBYil O,II;HOpO,D;HYil cpyHKIU!Il ~ (?-) , onpe,~;eUeKyll 
COOTHOm8HH$1KH /G/: 

cp (?:) 
" 

= {- ;1-.J x:-• 
cp' 

c(.?j ' 

ol. >0' 

o;;.~. 
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Tor~a ypaBH8HB8 (7) MOZHO npe~craBHT~ B B~e CBeprKB: 

~ (~') = r[I) [ ~ " ~.1 . 
llpHMeHftR H3B8CTHYD reope:uy / 6/, nerxo H8XOAHM peWtHHe:. 

~{r~ = ~-~·;,) [3 /r 4>% J 
TaKHM 00pa30M, ~yHXnHR nnatHOCTH napTOHOB CO CUHHOM ~ 

nonHHM ceqeaxe:u aHHHrH~I~HH nap e•e- BHpaEeHHex 

9LJ") = r C r('i~_r0 -! tr ~ ~ 4'.}J - (t/ fs * cp 'ILJj • 
CoorBercrByo~aa ~p:uyna ~na cnyqaa ~ =0 HMeer B~: 

~(r') = 4 r c ~~t~l)r r 2 b') ·1\ ~.J . 

(9) 

(IO) 

CBR3aHa c 

(II) 

(12) 

B cnyqae aBrouo~e~&Horo acHxnrorHqecxoro noBe~eHHft no~aoro 

ceqeaHa rHna 

6 (1) '= A (d:-• = A i"'(~) q>..(qj (D) 

H:uee:u npH ri. > o 

~ (~') == A q .. ~ ~JJ ct.",lq') (14) 

H, CRe~OBarenhHO, ~YHX~Hft nnOTHOCTH rvj OKa3HBaetCft nponop

~HOHaBhHOit nonHouy ceqeHHD aHHHrHU~t!H G [ ~· =/) : 

?(r~ = A ,~(o~T'i.t) c:p (.,;\ -= c1. ,~f..<·i) roir'J 
c ~·0 rl"h) " ' J ('GJ it·.z) c )(U 

I 
s = l' (15) 

P( !.') = ~ r(:-·~) <f' 1 ~'' = .i 1 ~(_,, 1) GN\ 
' C. l~(f) ~L ) <... i[ ... J r(l) v ) 

.nna _) =0 • 

nna "roqeqHono,n06Horo" noBe~eHHft nonaoro ceqeHHa, xor~a 

H6XO,II;HM 

A 
6(1) = qz 

p (!~ U·lld · ~()), 

l-x=o), 

(16) 
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B cnyqae ci..<- O , xax BH,JtHO H3 (I5), Per] repaer cBoltcrso 

no~OZHten~HOI onpe,~~;eneHHOCTH. 

~p:uynH (II-12) B ~PHBqene ,~~;aor roqxoe pemeHHe 38,1/;aQH oo 

onpe~e~eHHH cnexrpa :uacc naproHoB no 38,1/;aaao:uy nonxo:uy ceqeHHD 

aHHHfHUIUIH nap e•e· B 8,1/;pOHH. Cne.nyer,o~Haxo,or:uerHr~, qro 

BBH.nY cHHrynapxoro xapaxrepa Bxo,~~;a~ B arH ~p:uynu HHrerpanoB 

aaxo~eRHe cnexrpa :uacc naproHOB no H3BecrHHM axcnepHMeHran&HHM 

,1/;aHHHK 0 Eie~~Q~r-lqL) npaKTHQ8CXH Bpft,ll; XH B03:UOZHO, 

Eonee y.noOHOI :uozer OKa3aT~Cft ~p:ua pemeHHft, HCnORb3YD~aft 

"ycpe.naeaaoe" c xexoropHM Beco:u 3HaqexHe nonHero ceqeaHa aHHH

rHnft~HH. 

llepenHme:u (II) B BH)(e 
.r' 
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) - 1 -f.% lj- t)- 'l1 eu - _._, _, __ , 1..1 
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ecrL ceqeuxe, ycpe~ueuuoe no aseprHRM or UHHHMM&Horo auaqesxa 

~0 )< ~irr.. 

Ha~eHHHI xsrerpaa B oo.eu cnyqae rpeOyer perynapxaaqxx. 

ITpe~craBnaa pemeHxe ~na ~YB~H n~oruocrH pif~ B B~e cBeprxx: 

0 z'. r cp 
)(!~J=L ·% 

_i_, u~t ·o/i y 
tl n~J S{ 

tpH~H HHterpBpya DO qactRM H HCDOB&aya CBOICTBa ~YB~I 

H8XO~HM: 

s='U'J = [ 4y~ * J)l( ~;;,) su.·~g] , 
r,l!e 'I'- ~ 

~V -8-1: • 

(21) 

9:, 

(22) 

llpH ycJIOBHH CYI!I8CTBOBaHHB rpenell npoMsBO,l!Hol ~YHX~HH S(tj 
HHTerpaJI (22) xnaccxqecKH onpe,!!eJieH, qro )!eJiaer qopMyny (22) 

Y.l!OOHOI ,l!na npaxruqecKHX BHQHCJieHBI. 

Paccuorpuu,Haxoue~,Bonpoc o BoauozuocrK CYI!IeCtBOBaHHR xoueq-

Horo mBHHrepoBcxoro qneua 
""' 

Sl = CellS-f. ~ de[' ~L ~(,~ 
0 

B )!aHHOI KO,!!BnH. 

Hcnon&aya ~PMYJIH (I) H (3), npe,!!craBHM mBHBrepoBcxxA qnes 

B Blf)!e: 

ST 
<>" 1 

C&~.~i ~ d,t ,,, ~ d.'t: k{_c>-) ~lx1j = 
~ v 

l "' 
f -1 · ) f d L ' z) L = c.m.<>-t:. J c.h .x. K(?- j 9 ? til 9 

(23) 

0 0 

Jlerxo BH,l!en, qro HHrerpM no ,L">; pacxO,l!HTCB Ha HUHeu npe.-ue. 

TeM CSMHM H800XO,l!HM08 YCROBH8 KOH8QHOCTH aBHBrepOBCKOrO QJI8Ba 

npHlDUlller BJU 
00 

r d L L ) j 1 <i )'(1' = () , (24) 
0 

8 

<~ 

i 

I 

1 

1 

QTO npOTHBOpeqxr ycROBHD DOROZHT8R&BOI 0Dp8,!!8JI8BBOCTH ~YHK~H 

DJIOTHOCTH f(~~ • 

B 3aKJIDQ8HH8 OTK8THK, QTO 3KCD8pHM8BTM&HO HaOn~aeKOMy DOCTO

BBBOKY DOJIBOKY C8Q8BXD aHHHrHJ~H nap eTe· B ~poHH B OOJiaCtH 

BHCOKHX 3HeprHll COOTB8TCTByer aCHKDTOTHQ8CKH O,!!HOpO.J;H08 pacnp8,!!8-

R8HH8 naptOBOB DO 3BaQ8HBBK KB~pata MaCCo 

ABropa G~aro,!!apaw l.H. EJioxHH~eBy, B.A. Me•epaxoBy, P.M. Mypa

,J;asy, A.H. TaBX8JIH,l!38 H l.B. illHpKOBy sa DOJ83HY8 00C~8BHB. 
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