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Bseaeane 

OllHHM H3 OCHOBHblX BonpocoB, B03HHK8I01llHX npH 'accnellOB8HIIH npoueccoB no
• + 

rnomeHHSI ,,- -Me30HOB S1/lp8MH, S!BnSieTCSI BOnpoc O MexaHll3Me nornomeHHSI, KaK 

. /1/ 
H3BeCTHO, B pa6oTe EpaKaepa H llp, B OCHOBY paccMOTpeHHSI 3THX npoueccoB 6bm 

nonciJKeH llByxHyKnOHHblfi MexaHH3M nornomeHHSI, Ho, K8K IlOK83bIB8eT 3KCnePHM8HT 

/2/ 
Battcea6epra H llp, , " a - '18CTH'iHblfi' M8X8HH3M TOJKe HI'p88T B8lKHYIO ponb 

B nornomemm OCT8BHOBHBWHXCSI ,,- -MeaoHOB nerKHMH S1/lp8MH, B pa60T8 Baplfio

/3/ 
noM88B8 B 0CHOBY HHTepnp8T8UHH 3KcnepHM8HTanbHblX ll8HHblX no norn,omeHHIO 

OCT8HOBHBHWHXCSI tr -Me30HOB nerKHMH Slllp8MH nonoJKeH 'xonneKTHBll3HpOB8HHblfi' 

OllHOHyKnOHHblfi M8X8HH3M, cornacao KOTOpoMy .0CH0BH8SI '18CTb ( - 90 Msa) OCB060lK

ll8HH0fi npH nornomenan ,,-,_Me30H8 3Heprun nep8/l88TCSI OllHOMY ayxnony B BHll8 

KHHeTH'leCK0fi 3Hepraa, a OCT8nbH8SI '18CTb ( - 50 MsB) - OCT8TO'IHOMy HllPY B 

BHll8 3HeprnH B036ylKlleHHSI, O1lH8KO H3 npoCTbIX o6menaaec_THbIX Teop8TH'l8CKHX oue

llOK cnenyeT, 'ITO 0/lHOHyKnOHHblfi ( B TOM 'IHCne • KonneKTHBH3HpOB811H1:,lfi') MeX8Hil3M 

ll0nlKeH HrpaTb Many10 ponb no cpaBHeHIIIO C llByx- H • a - '18CTll'IHblM'• M8X8HH3MOM 

nornomeHIIH, Llell:CTBIITenbHo, ecna BCH saeprHH noKOH ,,-- -Meaona ( 140 MsB) nepe

ll88TCH OllHOMY Hyxnoay, TO B cany 38KOHOB coxpaneHHSI sneprHH H HMnynbC8 3TOT 

HyKnOH B Slllpe ll0 nornomeHIISI IT -Me3Qll8 llOnlKeH o6nall8Tb IIMnynbC0M .. 550 MsB/c, 

a ecm1 0/:IH0MY Hyxnouy nepellaeTCSI nl!Wb '18CTb ( .. 80 M 3B) 3TOii 3Heprn11, TO co

OTB8TCTBYIOWI!ll: IIMnynbC B _Hllpe ll0nlK8H 6b1Tb .. 400 M 3BI c, B TO BpeMSI K8K B cnyqae 

llBYXHYKn0HHoro nornomeHHSI ( C y'l!!TOM Toro, 'ITO '18CTb OCB060JKlleHHOil: 3HeprnH nor-
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rnomaeT ocTaToqaoe S1npo) 3Hepr11S1, np11xonS11IlaS1CSI Ha on11a HyKnoa, COCTaBIIT .. 50-

60 Msa/c 11, cnenoBaTenbHO, COOTBeTCTBYIOIIllll! l!Mnynbc .. 300 Msa/c. ITocKOnbKy 

cpena~ft l!Mnynbc ( p) HyKnOHOB B nerKIIX llnpax ... 100-150 Msa/c, 11 ifiynKill!SI 

11Mnynbc11oro pacr:penenea11S1 npn p > p 6b1cTpo nanaeT, Bb1wenp11aeneaaoe yTaepJK-

ne1111e onpaanaao. 8Tll coo6paJKeHl!SI OCTaIOTCll cnpaaennl!BblMll n· nnll nBlllKYIIlllXCSI 

fT -Me30l!OB, Korna IIX l!MnynbCbl Manbl no cpaBHeHlllO C nMnynbCaMI! HyKnOHOB, 

nonyqaeMbJMII npn nornomea1111 MeaoHoB. 

nerKO a11neTb, qTo 06 OTl!OCIIT0nbHOl! ponll onHo-11 nayxHyKnOl!HbJX M0Xal!ll3MOB 

nornomel!l!SI rr -Me30HOB cnOJKHblMII llnpaMI! MOJKHO cynl!Tb no OTHOIIleHIIIO BepoSIT-
+ + 

HOCTII ( ceqeHlll!) onao- II nByxHyKnOHHblX peaKUllft ( rr - , ff) II ( rr-, NN). C STOii 

ToqKI! apeHl!SI 3TII peaKUIIH C OCTSHOBIIBIIlHMHCll "- -M030H8MH nccnenoBanHCb 
14I 

B. pa6oTe CneKTopa , rne Bb1wenpnBeneHHb1e coo6paJKeHHSI o Manoft ponn onHoHyK-

nonHoro MexaHH3Ma nornomeHHSI no cpaaHeHHIO c nByxqacTnqab1M nocTaaneHbI non 

COMHeHne. B HaCTOSIIIl0ll pa6oTe paccqHTbIB8IOTCSI Be_pOSITHOCTb ( w n ) peaKillll! 

( rr - , n ),nnymel! qepea onHoHyKnOl!Hbll!. MexaHH3M nornomeHJrn,n cyMMapHaH eepOHTHOCTb 

( W N N e W + W ) peaKu1111 ( rr - , n n ) 11 ( rr -; n p ) , 11nymel! qepea, nap Hoe 
nn np . 

16 . 17 -1 17 -1 
nornomeH11e Ha S1npe O. Cornacao pacqi\TaM, w

0 
::1,4 10 ceK II wNN :: 6,0 10 ceK 

Ecn11 BepHTb 3TIIM q11cnaM, nonyqaeTCll, qTo on11011yKnOHHblll MexaH113M nonJKeH nr

paTb c·paHIIMYIO ponb C neyxqacTHqHblM MeXaHH3MOM •. f CnenyeT CK838Tb, qTo B 

sToll pa6oTe w 
n 

paccql!TbIBaeTCSI KoppeKTHO, a 3Haqe1111e W NN nonyqeuo ua ocao-

Be rpy6ol! n HeKoppeKTHoll ouenKn. C npyrol! cTopo11b1, cornacuo 6onee nocneno-
. . /5 6/ 19 -1 

BaTenbHbIM. pacqi\TaM, npoBene11HbJM B pa6oTax ' , W NN .. 10 · ceK , 

PeaynbTaTbJ, npoT11Bopeqam11e Bb1wenp11aenea11b1M TeopeT11qecK11M oueuKaM, no-
~ 17/ . 

nyqel!bl B pa6oTe , A HMe11110, ceqeHl!e onHoHyKnOHl!Oil peaKUIIII M(rr+ ,p ) Ha llnpax 
12 . 18 -25 2' 

C 11 0 np11 sHeprn11 T " ... , 50 Msa nonyq11nocb .. 10 CM , qTo cpaBHIIMO 

(AaJKe npeBbJWaeT) C ceqe1111S1MII nayxHyKnOlll!blX peaKUHti ( rr+; pp) ll ( ,r +;ftp) 
/8/ 

Ha 3THX )1{0 Slnpax, nonyqeHHblMII B pa6oTe • 

Ba11ny BaJKl!OCTII Bonpoca 06 OTHOCl!TenbHOti ponll pa3l!b1X MexaHl!3MOB norno-

1Il0Hllll fT -Me30HOB S1npaMJI H B CBll3ll C BblW0CKa3aHHblM npencTaBnSleT llHTepec 
:I:, 12 16 

BHOBb paCCMOTpeTi. peaKUIIII ( IT ,N)na llnpax C 11 0, TeM 6onee, qTo B pa6o-
/7/ + 

Te B pacqeTe peaKunn ( IT , p) npe11e6peraeTCS1 aaanMonellcTBneM BbmeTeawero 

ll3 SIApa npoToHa C OCTaToqffb)M llnpoM, Yqi\T 9TOro B3aHMOJl0ilCTBHSI npn pac~eTe - ~, 
peaKUllll ( 1T ,n) C OCTaHOBIIBWIIMIICSI IT- -MeaonaMII, KaK noKaaaHo B pa6oTe 0 

cymecTBeHHO yaen11qnaaeT 3Haqe1111e BepoSITHOCTH, ITosToMy npencTaBnlleT HHTepec 

4 

I I 

+ 
llccnenoaaTb s#eKT' 3Toro B3al!MoneilCTBJJSI TaKJKe D cnyqae peaKUIIH ( ,r - , ff) C nan-

lKYIIlllMIICll rr -MeaoHaMJI, HHTepecHO 11ccnenoBaTb II 38BIICIIMOCTb ceqeanl! 3TIIX pe-

aKUIIII OT KIIH0Tl!qecKoll sHepr1111 fT -Me30HOB. 

+ 
PacqeT aepOSITHOCTII ( ceqeHJrn) peaKUIIII (" - ' N) 

KaK 6bmO OTMeqeHO BO BaeneHJIII, peaKUIIIO A ( rr±. N)B Mbl paccMaTpnaaeM KaK 

peaynbTaT nornomeHl!ll fT -Me30HOB OTnenbHbIMII HyKnonaMH naqanbHOro ·SIApa. 

CoCTOSIHllll S1nep 6yAeM paccql!TbJBaTb no Monenn aeaaBIICIIMblX qaCTIIU (MHlJ). Terna 

+ 
MaTp11qffblll sneMeHT nepexona fT - + A ➔ 8 + N 113 COCTOSIHIISI t/, a naqanbHoro llnpa 

A c aanonaeHHblMII o6onoqKaMII a KOl!eqaoe COCTOSIHlle c aanaHHbIM COCTOSIHl!eM t/, 

S1npa B 6yneT paBeH: 

➔ 

< "' I T I 't/, > = < k I.I , I.I ', a b U 

+ 
T~ln~Jm1 1.1,>·, ( 1) 

rne ( D t j m J J.1 r ) - COBOKynHOCTb KBaHTOBbJX q11cen, xapaKTep11ay10maS1 onHoqacT11q-
➔ ➔ 

aoe cocTOS1H11e a MHlJ; k , I.I u , I.I; - COOTBeTCTBeHHO BOnHOBOl! B0KTop, cnn

• HOBOe II ll30CnllHOBOe MarHHTHbJe KBaHTOBbl0 q11cna BbmeTeBwero HyKnoaa; 
:, 

T !. -one-
1 

paTop B38HMonel!CTBIISI (nornomeHHH) 
+· 

IT - Meaoaa OToenbHblM HyKnOHOM B Slnpe. 

HOB 

OnepaTop T- onpenenS1eTCSY nayxqacT11qHbIM onepaTopoM. norno1nea11S1 
I /8/ 

( NN) -napoll H rr, npnaeneHHblM a pa6oTe ( CM. ~ (1) 

rr -Meao-

n npencTaB-

neHHblM B Bnne cyMMbl onaoqacT11qHblX onepaTopoB T 1 .3aMeTHM, qTo H ,r, CTporo 

roBOpSI, HBnSleTCSI ae raMHnbTOHHaHOM B3aHMonel!CTBHSI, a T - onepaTopoM nepe-

xona rr + d ➔ N + N , noaToMy nyqme 06oaaaq11Tb ero qepea T 2 • OnepaTop T 1 
/8/ 

nMeeT BHn : 

T = h c ( h. 3/2 
I -~) 

µc 

1 ..... ➔➔➔ ➔➔➔➔ 
[(g +-g )u ,.Vr• cp+ig r• cpu V], 

a 2 b b 

( 2) 

rne 
.. 
u , 

➔ 

r , V - onepaTOpbl, OTHOCS11Illl0CSI K onHoMy HyKnoay; / - Bon-

g 
0
= 1,43, Cb= 0,128 g

0
• HOBaSI lj,yHKUHSI 

B cnyqae 

IT -M030H0Bi 

OCT8HOBHBWHXCSI rr -MeaoaoB, nornomaromnxcsr c onpeAeneHHoA 
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op611TLI Me308TOMa, nepBblll 'lneH B BblpalKeH1111 ( 2) C?OTBeTCTByeT nornomeHl!IO C OP

·611T OTp11uaTenbHOli 'leTHOCTII, a BTopoll qnen - C op611T nonOlKIITen&Hol! 'leTHOCTll, 

/5,6/ 
KaK IIOK838HO B pa6oTax ' B cnyqae nerKIIX su1ep ( A C 16) MO>KHO orpaHll'lllTbCSI 

- ZR 
nornomenneM TOnbKO c 1 S_ op6HTbI, Torna B HyneBoM np116nnlKeH1m no ____ o « 1 

Z ll R 0- aTOMllblll HOMep ll pannyc sinpa, 
Bo 

Bo -6opoBCKllfi pan11yc COOTBeT-

CTByIOIUero MeaoaTOMa) 113 (2) nony'IHM: 

TIS 

1 

h C 2 __ ( ze 3 / 
--- ~- ) 2 ...... 

,j211 he gbu Vr 

+· 

(3) 

B cnyqae nornomeHIISI llBlllKYIUllXCSI 1T -·-Me30IIOB npeHe6peraeM llCKalKem1eM Bon-

. /8,9/ 
Honoll tjiyHKunu rr -Me3ona noneM sinpa, KaK aTo nenanoch B pa6oTax • KpoMe 

ToroyqTeM, 'ITO 1·ga+Tgbl .. ga.Torna 113 (2) rrony'lnM: 

+ 
T

1
- =ihc(-h_/12 

µc 

... 

11: r 
e 

... ... + 
[ g ;; k + g b;; V ] r _, 

a O 

(4) 

rne k O - BOnHOBOl! BeKTOp 1T -Me3oHa. KaK IIOK83an11 paC'leTbl, BTopofi qneH 

aToro BL1palKemrn naeT rrpeHe6pe>KnMo ManL1ll BKnan B ceqeane, rroaToMy n nanb

HelimeM MbI ero orrycKaeM, l1crronb3YSI q,opMynbI ( 1,3,4), nerKo MOlKHO rrony"ll!Tb 

( - + 
BbipalKeHirn nnsi Bepo.f!THOCTll peaKUllll IT ' n ) ll ceqemrn peaKUHII ( IT-·' N) Ha 

sinpax C 38MKIIYTb!MH 06ono"!K8MII: 

2 3 2 

2 ~) gb , 
d W = 2 h C ( h C nf J ml /l C 

I. }: v3U1/2mt µCIJmJ)(1 1/2-qµ)1/2µ'u) 
qmr /l u 

(5) 

(-)q Eq (k,O) 12 

nlmr 
xo(11c 2 -c(nfj)-T -.TT)dk n O q 

6 

l 
$ 

1 
( 

\ 
Ii 
!' 
it 
11 

~ 

. f 
I 

.. Ci,' 

/. 

h 3 E 
du--2rr (--,) -- I. 

ntm 1/.I:,. 

g2 1: I. y3(fl/2m.µ IJm )(1112-gµ 11/2µ' )(-)q x 
a , L d I C7 C7 

/.IC k 
0 

qmt/.lu 
(6( 

q .... ... .2 • ---+ 
xk Et (k,k >I x8(E -dnlj)-T -ToTn )dk, 

O n mt o rr N 

rue 

... ... 
E er .. k -s/2 

nlm • o>•C2rr) 
t 

1-1 .. 1t 0 r .. -. 
ftf,* .. (r)e tf, (r)dr 

t n em l 

q -+ -+ - s/ 2 + , ➔ lt -: 
E 

O 
• (k, k ) • (2 rr) J "1 _.'-l (r) e 0 

nLmf O 't 

(7) 
q ... -V tf, • (r)dr, 

n L m l 

f ( D £ j r aHeprllSI Bblpb!BBHIISI HyKnOHa C BOnHOBOll: tjiyHKUllell: t/, o 113 UBHHOll: 
' nun e 

otionO'iKII sinpa; \D[ j) II ·1 N - ero BOnHOBOlt BeKTOp II KIIH8Tll'i8CKaSI 8Hepr11S1 B KO-

H8'iHOM COCTOSIHIIH C BOnHOBOlt tjiyHKUHel! t/, I_;-) , T - KHHeTl!"leCKaSI aHep
t 

rHSI OCTBTO'lHOro sinpa. 

Ilpll pac'ieTe IIHTerpanoB (7) nnR BOnHOBb!X-<!>YHKUIIH HyKnoHOB B Rupe 6epeM 

ocu11nnRTOpHbi8 <l>YHKUIIH, KOTOpb18 B cny,i:ae nerKHX Rnep HBmlloTCH, nocTaTO"lHO 

xopOIUIIMII np116n11JKeHIIHMII BO BHyTpeHHell: o6naCTII HUpa, KOTopaH B aameM· cnyqae 

BHOCIIT OCHOBHOll: BKnan B 3TH IIHTerpanbI, 

BonHOBYJO tjiyHKUHJO Ip'~-) B03bM8M B BHne: 
t 

.,,~-) 
t 

..... .. 
ltr+lS(r) 

.. e 
(8) 

rne Y'i11Tb!Ba8TCH B3811MOU8l!CTB.118 BbmeTeBwero HyKnoaa C OCTBTO'iHblM HUpOM B 

KB8311KnaCCll'i8CKOM np116mllK8HIIII, Ilp11Meaea11e 3T01:"0 np116nlllK8HHSI orrpaBUbIBaeTCH 

TeM, 'ITO B paccMaTp11B88Mb!X peaKUIIRX Bbin8T8BWll8 UyKnOHbl o6nanaJOT 6onhWIIMII 

auepr11RMH E > 100 Man). 
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... /10/ 
D.nll onpeneneHl!ll s (r) BOCllOnbayeMCll Bbipa:n<eHl!eM : 

.... 
... u·A 

S(r)•i / exp{-

2 2 ,1. 

r ~) 
.. 
f 

-z2 
e dz , cos cf>=.!!__ . (9) 

2b 21TS 2 b 
2 ribl co■ cf>I 

k r ' 

rne u - cpenaee ce11ea11e paccellHIISI BbmeTeBwero HyKnoHa Ha HYKnoHax ocTaT011-

aoro slllpa, b - paaMepHbilt napaMeTp, onpellemnomntt nnoTHOCTb pacnpelleneHHll HyK-

noHOB B llllpe, A - MBCCOBOe 11ncno. 
/10/ 

0TM8THM, 'ITO B pa6oTe HKo6a H Mapnca • rile paccMaTpHBanocb KB83H-

ynpyroe BbI6HB8HH8 npoTOHOB aneKTpOHBMH H3 llllPB (N, B ),npn Bb!BOll0 BblpameHHSI 

(9) npeae6peranocb peanbHOlt 'IBCTbID OllTH'l8CKOro llOT8HUHana (N-,B) B38HMOll8lt-

CTBHll, 8 MHHMBll 'IBCTb Bb1pamanacb qepea (1· • .. 
ilnll ynpomeHHll pac11l)TOB B Bbipa:n<eHHH llnll S(r) npeHe6peraeM 38BHCHMOCTbID 

oT yrna cf, , aaMeHllll sin 2 cf, n I cos¢ 1 · nx cpellHHMII aHa11eH11llMH 2/3 n 1/2 cooT

BeTcTBeHHO. Torlla 

;; A r 2 
S(r) =-i ---..- exp(-2/3 --) 

2 b 2 "s/2 b 2 

00 __ 2 

f e dz. 

1/2 r/b 

(10) 

rne 

. • /4/ 
3aMeT11M, 'ITO aHanorn11Hoe ynpomeHne llenaeTCll B Bb1weynoMS1HyTolt pa6oTe , 

. (-) .(. ) { .. ) . ' 
llnSI t/J .. 6epeTCSI BbipameHne 8 ' HO s r HenocpellCTB8HHO CBll3b!B80TCSI 

t 
C MHHMOlt 'IBCTbID OllTH'l0CKOI'O noTeHunana. 

B 3TOM cny11ae BbipameHHll (5) II (8) ynpomaroTCll H Mb! HMeeM: 

2 2 ~ 
11'•_4_ ...!£ ( .....!!_) g 2 ✓ A-1 l: 

IT h he b A nlJ 
3(2t+l)t.1±.L b: c: >IJ+~(y t (O))l

2 + 
2t + 3 tl k nt n l 

( 11) 

l - .. - . ~ 
+·--bt(n )l'J.(y. (O))l lx f (O) 

22-1 l t nr nt l n J 

8 

da 2M 
---- = ---
sin Od0 h2a2 

h 3 2 A 2 
E {--) az g v-- I (2J+l)IJ.(y • (z))I x .{iJ 

IT /L c O a A -1 nfJ nt n t J O nl) , 

rile 

+ 411 ~ 1 · 
b - (n) = · ---· "' , ' I (-)q(fl/2 mpµ)Jm

1
)(11/2 -gµa\!/2µ

17
)(f±lq+mf) x 

me q/La· f1 22+1 mlµ<T 

.. a 
x y (n) I 

f ±,I mf±q 

Jnf (y) = jj f(yt) exp (-S(t) Rnf(~) t 
2 

dt 

0 

+ 
J (y) = 
nf 

00 
d f f J. (yt)exp(-S'(t)(----)R .(t)t 2 dt 

0 t+l d t t n t 

oo . d f+l 2 
Jf(Y)=f Jf (yt)exp(-S'(t)(--+---)R.(t)t dt 

n O -I d t t nt 

/ A 2 2 
Y n (z ) =-V •-- ( X n + Z -2 X f. % COS O) 

nt J O • A - l nt J O n . J O 

ZO ✓ z 2 z 2 
Z ti (z

0
) =-- cos 0+ ~ cos 

2
0+ y (nfj)---0 

n A A o A 

2 2M · A-1 
Y (n f j) = --- ( E - d n f j) ---

o h2a2 " A 
k 

(13) 

(14) 

k 
Zo = _Q__ 

a 
X =a) a -napaMeTp OCUHn.<JllTOpHblX <PYHKUHll: . s, = -i s 
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Pe3ynbTBTbI n o6cy:»<aemre 

H11Terpanu ( 14) Dbl'!IICmm11cb Ha 3BM M-20. llnsi ocuunnsiTopHoro nap,aMeTpa 
12 1e · r-1 , -

a cnyqae o6oux sinep C n O 6panocb 311aqe1rne a = 0,57 , KoTopoe ncnonb-
/5 6 8,9/ 

3oaanocb np11 pacqeTax nayxHyKnOHHblX peaKuni1 ' ' TaK JKe, KaK napaMeTp b, 

axonmunn B ( 9), KOTOpbli1 nm1 06011x cnyqaea 6pancSI C OUIIH8KOBbIM 3118'19H119M 

/10/ 12 -
b = 1,93£, ncnonh30BaHHLIM a pa6oTe · nnsi Rnpa C. Ben11q1111a a onpene-

/ 11/ 
nsinacb B pa6oTe EeTll • B o6naCTII s11eprllll HyKnOIIOB 135-400 M 3B Olla 11pll-

M9pHO IIOCTOSIHII8 ll .. 29 M6. ITpll Bbl'IHCne111ISIX Mb! llp11M9HS19M 3TO 3Ha'!eIme, 

IIOCKOribKY B cnyqae peaKUIIII ( ,,± , W) C UBlllKYIUIIMIICSI If -M930H8MII C 3HeprHSIMII 

ll3 paccMaTpnaaeMoro HaMn llHTepaana 40-100 Man ayKnOHbI 6ynyT o6nanaTb 

s11epr11S1Mll 113 Bblll1911pl!BeneHHOli o6nacTH, llnsi peaKUIIII C OCT8HOBl!BlllllMIICSI ,,- -Me-

30H8MII Mb! nonbsyeMCSI TeM JKe 3H8'!9Hll9M a·, IIOCKOnbKy, XOTSI s11epr1111 Bbme-

T9BWIIX HyKnOHOB 6ynyT H9CKOnbKO MeHbWe 135 Msa, o· a sToli 06nacT11 ao3pac-

TaeT MenneH110. KpoMe Toro sTo 3Ha'!eHne a· , onpeneneH11oe B cny'lae peaKUHH 
12 18 

11a C, Mb! npnMeHSieM n nnsi Rnep O. Bee sTll npll6nnJKeH1rn anon11e npneMneMbI, 

IIOCKOnhKy HBC HHTepecyeT nHWb nopSIUOK aenl!'lllllbl. 

Pe3ynhTaTb1 qncneHHbIX pac'!eTOB np11aene11bI a Ta6nnue. 

npOTOll8 B COOTBeTCTByrorueli o6onO'IKe. ITpnaeneHHble 3Ha'!eH·lrn 

ll nnsi l n' IIOCKOnhKy pa31111UB MeJKny HIIMII 11ecymecTBe1111a. 

l p- 3Heprnsi CBSl3ll 

l 
p 

wo 
n 

ncnonb3YIOTCSI 

II 
0 a -ae

P 

poSITHOCTb II ceqe1111e, pacc'IHTa1111ue a np116n11>Ke111111 nnocKHX aon11, W II a -pac-
il p 

C'IIIT8Hbl C yqeTOM B38HMOUelicTBIISI BbtneTenurero HyKnoHa C OCTBTO'lllblM sinpoM. 

KaK BIIUIIM, y'leT 3Toro D3811MOUei1cTBHSI llpl!BOUllT K yaenll'!SHIIIO BepoSITHOCTII ll 

ce'!eHnSI 6onhwe, 'ISM Ha nopsinoK. 

KaK BIIUHO 113 Ta6nl!Ubl, nonnasi BepoHTHOCTb peaKUIIH w 
n 

16 -1 
.. IQ CSK 

nm1 sinpa 
17 -1 18 

.. IQ ceK - nnsi sinpa 0, a TO epeMSI KBK COOT-C II wn 
B9TCTBYIDllllle eepOSITIIOCTII neyxHyKnOHHbIX peaKUllli, KaK IIOK038HO B 

/6/ 
pa6oTe , 

nopsinKa 
18 -1 19 -1 · 

10 ceK 11 10 ceK • TaKnM o6pa3oM, aeposITHOCTb nornomemrn sinpoM 

OCT8HOBHBWerocsi ,,- -Me30Ha C BblXOUOM OUHoro HyKnOl!a Ha nea nopSinKa MeHbWe 

aepoSITHOCTll nornomemrn C Bb!XOllOM neyx HYKnOHOB. 

Ceqe11ne peaKunn ( rr + , p) a IIHTepaane anepr11n rr -Me3oHoB 40-100 Mse 

IIOCTOSIIIIIO COCT8BIIR9T .. I M611 · nnR o6onx sinep, B cny'lae >Ke nayxHyKnOHHbIx 

10 

' /8/ 
peaKUllli COOTBeTCTBYIOIUHe ceqennsi, K8K IIOK838HO B pa6oTe , HMeIOT nopsinoK HeCKOnb-

KHX necSITKOB M6H. 

17/ 
0TMeTHM, 'ITO 11811lll pe3ynhTBTbl pacxOllSITCSI c pe3ynbT8T8MII pa6oTbl , rne 

( + . 12 18 
peaKUHSI 1t ' p ) 118 stnpax C II O paCC'Il!TbIBaeTCSI B 6opHOBCKOM np116n11-

JKemm u llllH ceqeunsi nonyqe110 3Ha'!emIe 

11cnonb30BaTb TeopeTnqecKoe 311aqe11ne 

ga = ,/4" r v µc2 

En 

100 M6, Ecn11 a qiopMyne (12) JlnR &,, 

(f 
2 

=·0,088), ( 11p11 3TOM g =i--L g) 
b M a 

11 J f • paccqnTaTb B 6opHoncKoM np1161111>Ke11n11, no11yqeIrnoe BbIpa>Ke11ne coananaeT · 
n • /7/ /7/ 

c COOTBeTCTAYIOlI!eti <jJopMynon D pa6oTe , c Toli pa3Hnueti, 'ITO B pa6oTe Y'!TeH 

BTopoti 11ecymecTBeHHblli •meH Bb!paJKeHl!H ( 4) II B BOnHOBOli ¢yHKUIIII HyKnoHa B Hape 

He Y'ITSHO UBll>1<eIme OCTaTKa, KpoMe Toro, B 'IUCneHHblX pac'!eTBX nnsi ocunnnH

TOpHoro napaMeTpa a · 6epeTcH 3Haqea11e 0,625 f -l, 0TmIqaromeecsi OT nawero. 

Ecnn naJKe yqecTb nee sTo, Me>Kny pe3yllbTaTaMn ocTaeTcH pa3nH'!He a nea nopsinKa, 

'!To, no-BHAIIMOMY, CBH38HO C Olllll6Koli, nonymennoil npn 'Il!CneHHblX 'pacqeTaX B pa-

6oTe171. 

J13 Bb1wenp11aeneHHoro aHan113a MO>KHO cnenaTb cnenyromee 3aKnroqenne. Onao

HyKnoHHbili MexaHH3M nornomeHl!H 1t -Me30HOB He MO>KeT nrpaTb CKOnb-HH6ynh cy

mecTBeHHOli ponn B npoueccax C nerKHMII HApaMn, 38 l!CKnIO'I9HHeM 0'!9Hb Bb!COKO-

aHepreTll'IeCKOil 'IBCTII cneKTpa HyKnOHOB ( E n i;: 100 M 3B + T If ) , KOTopaSI B 

OCHOBHOM o6H3aHa 3TOMy MexaHH3My. 3TOT pe3ynbT8T Ka'!eCTB9HHO cornacyeTCSI C 

naHHblM.II 3Kcnepl!M9HTa 
1121 

no cneKTPY neliTpOHOD, B03HIIK8!0Il{IIX rrpu nornomeHHII 

OCTBHOBIIBlllllXCH "-· -Me30HOB HAPOM 
12C. Cornacno aToli pa6oTe, BblXOll HeliTpo

HOB npn E";;:100 Man COCTBBIIHST H9CKOnbKO rrpoueHTOB OT Bb!XO)la B M8KCl!MyMe 

cneKTpa ( E .. 10 Mae). 
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PyKOITllCb II0CTyrrllna B ll3AaTenbCKllil oTnen 

12 RHBapR 1968 rona. 
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i 

O6ono'IKH 

.f (Msa) 
p --
WO 

n 

(10 15ceK-l) 

WO 
D 

( 1016ceK-1) 

wn 
(lo 16ceK -l) 

(0,52- 2 -0,47) 10-

·Ta6nllua 

uc 

1 S i/2 

33 

0,23 

0,64 

1,52 

(0, 16-
-0, 13) 10-1 

1 p 3/2 

16 

0,49 

0,88 

(0,55- -2 
-0,31) 10 

1s3/2 

34 " 

0,65 

2,65 

180 

1 p3'2 

18 

1, 79 

4,50 

12,9 

(0, 16- -1 
o, 13) 10 

(M6apH) 0,68-0,85 0,89-1,33 0,95-0,97 1,45-1,69 
(1 

P (40-lOOMsa) 

non 
" P ( M6apa) 

(40-lOOMsa) 1,57-2, 18 2,99-3,23 

,, 

13 

1 p t/2. 

12 

0,41 

5,73 

(0,16- -1 
-0,37) 10 

0,60-0,63 


