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/ 1/ 
B pa6oTe nony11eHbl penSITHBHCTCKHe Bblp8)1{0HHSI JJ.nSI ,cf>asOBb!X o6'beMoB 

yrnOBhlX KoppensiUHH 'l8CTHU B KOH0'IHO¥ KaHane peaKUHH 

N+N ➔ N +N +11 (m+m ➔ -m+m +µ) 

HH)l{e paccMaTpHB80TCSI o6mun cny11ali peaKUHH C TpeMSI 'l8CTHU8MH 

B KOHEl'IHOM KaHane C nJOOb!MH M8CC8MH y11aCTBy10mnx 'l8CTHU. 

PaccMOTpHM pe8KUHIO 

( 1) 

JJ.nSI KOTOpOH npHHHMaeM OObl'lHbie o6o3H8'10HHSI qepea 4-HMilYJibCbl y11acTBy10-

lllHX 'l8CTHU! 

Pt + P2 ➔ q I + q j + q k ( 1') 

EcnH perHCTpHpyeTCSI 8Hepr1rn, HallpHMep 'l8CTHllbl i , TO 38/J.8'18 38K1!IO'l80TCSI 

B peweHHH 38KOHOB coxpaHeHHSI 8Heprnn H HMilYJibCa OTHOCHTenbHO nonHoli 

aHeprHH ( HJIH BeJIH'IHHbl HMilynbca) OJJ.Hcili HS 'l8CTHU, , j HJIH k , HanpHMep 

'tiacTHUbl j 

C 'l8CTHUeJi 

, perncTpnpyeMoli B HeKOTOpOM HanpaeneHHH Ha COBil8/l9HHSI 

( aHeprHSI 'l8CTHllbl M0)1{0T H He perHCTpHpOB8TbCSI) t H B no-

ny11eHHH npaBHJia JJ.nSI 38IlHCH q>yHKUHH IlJIOTHOCTH,cf>aaoBoro OO'beMa HX yrnOBhlX 

.. . (±) (. s (+) ( s s ") s s 
Kopp_ensiunfi P

1 
qJ

0
- x ,·¢ , x ,cp

1
l), rJJ.e S = R·,L 

j lj lj lj 

. .llnsi /l8HHoro cny11asi 38K0Hbl coxpaHeHHSI aHeprHH H HMilynbC8 38IlHCb!Ba-

lOTCSI B cneJJ.y10meM BHJJ.e: 
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Rio= Pro +m 
L L L R R 

- qlO = qlO+ qkO= qiO + qkO ·, 
( 2) 

.. .. .. ->L 
+ qL -> R + qR R = PtL -q IL = q I = q I k k 

( 3) 

rne BenH'IHHa B8KTOpa RI 8CTh 

RI = I y pL2 + q L2 -2pL qL cos OL 
S I t I P1 I 

( 4) 

B R -CHCT8Me ( na6opaTopHaSI CHCTeMa, . B KOTOpoli yrnhI OTC'IHTbIBalOTCSI OT 

HarrpaBneHHSI B8KTOpa R 

R OR. 
xll "' cos Ii 

. , B 11acTHOCTH .... 
( q~• RI ) 

Jq:il•IRI 

.) 

p€lli8HHSI OTHOCHTenbHO R 
q jO H 

R 
q l na10TCSI Bh1pa:lK8HHSIMH ( x f1= xi l) 

R(-t_) (x ) = 
q jO ii 

1 2 2 2 2 
I ((R 10-R 1 ) -(mk -m 1 )]R 10 -t_ 

2(R 2 -R 2 
X 

2 ) 
10 I Ii 

R 1 x
11

y((R~ 0-R~ )-(m: 
2 

-m. 
I 

)] 2 2 ( 2 2 
-4ml R 10-R I 

2 
X Ii I , 

( 5) 

R (+) ( X ) = 2 R 2 
q - 11 2( R -

1 { ((R:o-R21)-(m2k -m ~ )] RI xi.±.·. 
X 2 ) I ( 6) 

l 10 li 

R . , (·( 2 2 ) ( 2 · 2 ) 1-2 2 ( 2 2 2 ) 
. lo v R Io - R I - m k -m l - 4 m i R Io RI x I l l . 

nerKo BHA8Th, 'ITO rrepecTaHOBK8MH n106hIX ABYX liHJl8KCOB ( H3 Ha6opa 

j , k) B ¢opMynax (2)-(6) MO:lKHO rrony'IHTh Heo6XOAHMoe pemeHHe, ,- . . 

COOTBeTCTBy10mee 38A8HHOMY _KoppenSIUHOHHo~y SKC_rrepHMeHTy Ami Jll06bIX. 

ABYX '18CTHU B KOHe'IHOM KaHane peaKUHH ( 1). 3arrnmeM Terrepb. Bh!pa:lK8HHe 

AnSI rrnoTHOCTH ¢a30Boro o6~eMa yrJIOBhlX Koppensiun~. HarrpHMep '18CTHU 

H j ( SHeprHSI H3MepsieTCSI y '18CTHllhl i ) • Hcrronh3YSI ( 5) H ( 6): 

4 

<, 
I: 

. if 

I 
i" 

. I 
• I( 

. I 
) 
( 
i' 
I 

I 

· l 
.. , . 
t 

I 

f' 
I 

p<-J:?(qRC-J:?(x.) ,x ) 

( R (±) ( X ) ] 2 
q j lj 

I I Jo I I I l R(:I:) R(+) 
IR1oqi (xll)-RI q10-(x1,)•x1;l 

( q R (±) ( X ) ] 2 
. Ii 

m R Iv X 2 _; A2 
l I II lj 

1 2 2 2 2 2 2 2 
A lj 4ml RIO -((R10-R1) -(mk - m. 

4m 2 R 2 
I 

l I 

Ecnn B (8) 
2 2 2 2 · 2 

((R10-R1 )-(mk -mi }l-2m1R1o>O, TO A11 < 

( 7) 

)]21. (8) 

0 t 'ITO 

SIBnSieTCSI ycn?BHeM OTCyTCTBHSI rpaHH'IHOro yrna nnsi BhmeTa . '18CTHUhl j 

B STOM cny11ae pa3pemea BeCh ¢H3H'l8CKH!i HHTepBan yrnoB H B ¢opMyne (7). 

Heo6xoAHMO HCITOJlh3OB8Th TOnhKO pemeHHe co 3H8KOM ( +). IlpH A f i > 0 

cymecTByeT rpaHH'IHhili yron ( x R_ )11 = A H B ¢opMyne ( 7) He06XOAHMhl 
11 m 

o6a pemeHHSI, (+) H (-). 

IlpHBeAeM· BhIP8:lK8HHSI nnsi ¢a3oBoro o6~eMa; Korna '18CTHUa perHCTpH-

pyeTCSI c saeprHeli B HHTepBane q L , q LI + 11 q L B. TenecaoM yrne 
IO O I 0 

L L L 
QI n 1 + 11n 1 1 a '18CTHUa OAHOBpeMeHHO perncTpHpyeTCSI 

B HHTepBane TenecHoro yrna ns 
i 

( +) 
11 <I> LR -.. L /::,,. L /::,,.Q L (:!:) 

Ii q I q IO I pi l 
(x R 

Ii 

' ns 
j 

+ 11 n s 
j 

). 11 n ~ 
I 

ecnH '18CTHUa perncTpHpyeTCSI B. R -CHCTeMe, H 

(+) 
A m LL - . L A L · A n L (±) ( L ,1. L ) /1 Q L 
Ll'¼'li =qi uqlO uul P11 X Ii •'1'11 i 

( 9) 

( 10) 

B L -cHcTeMe, rrpH11.eM ( 10) rrony11aeTCSI H3 (9) C ITOMOIIlhlO 38M8HhI rrepe

MeHHhlX B Bb!p8:lK8HHH ( 7): 
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rae 

R 
X Ii 

cos£ I 

x ~ l cos ( 1 - sin f 1 ,J I 

I 
-If p L -q L COS 0 L 

1 I pl I 

L2 L 
XI j COS cp IJ , 

(10 

( 12) 

3aMeTIIM T8K)Ke t !-ITO npII A~ j > 0 ycnOBIISI npIIM8HIIMOCTII qiopMyn ( 7) I ( 9) 

II ( 10) TaKIIe )Ke, KaK II anR cnytJaSI peaKUIIII N + N ➔ N + N + 11 

ilnR cnytJaSI A ~j < 0 ,BqneacTBIIe Toro, 'ITO OTCYTCTByeT orpaHII'le

HIIe Ha IIHTepBan BbmeTa yrnoB '18CTIIUbl j I qiopMyna ( 7) COBMeCTHO C ( 9) 

II ( 10) npIIMeHIIMa Bo BC~M qi~sIItJecKoM riHTepBaiie · yrno:s, -1 < x R < + I . 
- lj 
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