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Ill 
HecKOnbKO neT Ha3aLl 5bino OTMe'!eHo , 'ITO MJOOHHil: - aToMapHaSI cHc-

B BaK yyMe MO}!{e T npeBp8W:8TbCSI B 8HTHM!OOHHil: \1,.(/L- e+) 

12 I 0 ~e 
\f;:! \1 aHanorH'IHbi npeBpaw:eHHHM K ~ K npi! STOM OCUHililS!UHH 

B n o cne!lHee BpeM SI B ilHTepaType nOSIBH~HCb MHOf'O'IHCileHHhle pa50Thl, rro-

5 13,4,5, 6 1 u 
CBSI U(eHHbie STOll: npo neMe enb H8CTOS!W:ej;t 3RMeTKH - nOD. 'IepKHYTb, 

M~\1 K
o __ -v_.o 

"- .11a}!{e 5onee nonHaSI, 

'!eM 3aMe'!eHo paHbwe t1 yKa3aTb, 'ITO cyw:ecTBYIOT p~Hb:e KaHanbi pacna.11a y 
\1 = ( ,, - \f) 

.KOM5HHHpoBaHHO-'!eTHOil: H He'leTHOii cHcTeM M = (M + M) 
1 .J2 

paBHO KBK STO 5hlBaeT B cnyqae T(o 
1 

K 0 \1 
2 1 

CSI LlH8f'OH8ilbHbiMH COCTOSIHHSI MH M!OOHHSI B BBKyyM e. 

H 2 v12 
H 

PaCCMOTpiiM cnyqaj;t, KOf'LlB HMeeTCSI TOilbKO OLlHH COpT HE'ltTpHHO H HeT 

I 1 I 
rrpS!MOro (1-Le) (1-Le) -B38HMOLl e ll:cTBHSI • Mo}i{HO 5bino 5bi O}!{HLlBTb, 'ITO HMeH-

HO STOT Cily'iall: COOTBeTCTBO~an 5bi LleiiCTBHTeilbHOCTH, ecnH Obi B rrp~ipOLle Llell:-

"K "17 I CTFIOBana T8K H83biB8 e MaSI He BC K8SI CH :'>.1M eTpHS! , T.e. HHB8pH8HTHOCTb 

Bcex npoueccoB cna5oro B3aHMO .rlell:cTBHSI no OTHOW eHHIO K nepecTaHOBKe 1-1 -+ A 

e -+ n v -+ p 

M O YKB3biBaeT H8 B03MC}!{HOCTb OCUHililS!UHj;l M~ M • KaK 5bl To HH 5hmo, B 

aTOM cnyqae npeBpaw:eHHe o5ycnOBileHO TeM >K e B38HMOLlej;tcTBHP.M 0 Ko-

+ + -
TOpoe OTBe'!aeT 38 pacna.11 CB050LlHOf'O M !OOH8 ~-t-+e+v+v • Bo3HHKaeT 

BOnpOC, '! eM OTiiH'18!0TCSI pacnBLlbl 'leTHOii H He'leTHOil: no MTOOHH!O KOM5HH8UHJl:? 

M-M 
KaHBilbi pacna.11a KOM5HHHpoBaHHo-He'!eTHoro M

2 
= ~ 5y.o.yT 

+ 
e + v + v + e Ill 

5biCTp. Me.o.n. 

+ 
12 I e + v + v + e 

5biCTp. Me.o.n. 

v + v 131 

3LleCb paCCM8TpHBaeTcq M!OOHHil: CO CnHHOM . 1, TaK KBK CHCTeMa CO CnHHOM 0 

He MO}!{eT pacna!lBTbCSI H8 napy V V ,_BBHLlY npOLlOJl bHOCTH Hei!:TpHHO. 

KoM5HHHpOBaHHo-qeTHaSI cHcTeMa M = M + J\1\ Mo>KeT pacrra!lBTbCSI no Kd.Ha-
1 v12 

naM H 2, HO ee pacna.11 no KaHany 3 3arrpew:eH. KoM5HHHpoBaHHo-qeT-

v + v , paBHO KBK He-HaS! CHCTeMa CO CIIHHOM 1 He MO>KeT pacnBLl8TbCSI Ha 

0 
'!eTHbill: K 

2 
-Me30 H CO CnHHOM, paBHbiM HynJO, He MO>KeT paCII8Ll8TbCSI HB LlBB 
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18 I 
IIHOHa. CornacHo TeopeMe ll eM aHa , MO>I<Ho yTBep>~< a aTb, 'ITO Mace a M 

2 
6 onb-

19 1 
we, 'ieM Macca M

1
• KaK H3BeCTHo, aorrpoc o TOM, 'iTO TSI.>!.- enee- K~ IWH 

0 
K 2 -Me30H - Hellb3SI pewHTb Ha OCHOBaHHH TeopeTH'ieCKHX coo6pa.>!<eHHA H3-3a 

TpyaHOCTeA, CBSI3aHHhlX C CHilbHhlM B3aHMOaeACTBHeM, 

0 • 0 
B oTnH'iHe oT cny'iaSI K 1 H K 2 , pa3HHua a caoAcTaax pacrraaa M 

1 
H M 

2 
CHCTeM, KOHe'iH0 0 KpaAHe Mana. ¢H31!'i 8 CKaSI !IpH'iHHa 9Toro CBSI3aHa C 60JlbWIIMH 

pa3Mepa M H aTOMapHbiX CIICTeM: XOTSI, CTporo rOBOpS!, pacrraaaiOlUIIMI!CSI 06'beK

TaMH S!BilS!IOTCSI M 1 H M 2 , cpaKTH'iecKI! pacrraaaeTcSI a rroaaanSIIOlUeM 6onb

WIIHCTBe c .'ly'iaea wHe3a BHCHMbiAN MIOO H BHYTPH aToMapHoA ~ llcTeMbi. Ho, a 

!Ipi!HUH!le, pa3HHUa B KaHaJHIX pacrraaa lv\ 
1 If /V\ 2 !!MeeT MecTo, H Ka3anOCb 

HHTepeCHhlM yKa3aT~ Ra 9TO 06CTOS!TenbCTBO XOTSI 6hl C rreaarorH'ieCKOA TO'iKI! 

3peHHSI. 

Ta!OTCSI B CHile H B TOM CllY'ifle, KOraa HMeeTCSI !IpS!MOe (1-'e) (1-'e) 

BbimeH3no>~<eHHbie apryMaHTbi o pa3Hbix Kaaanax pacrraaa M 
1 

H M
2 

o~;-

B3aHMO!l eA-
CTBHe 11 I, Ho, KoHe'iHo, pa3HHua Mace M} H M

2 
6y a eT Tor .r.:ut orrpeaeneHa 

( 1-'e) ( 1-'e) -a3aHMoaeACTBHeM, 
110 

If Mbl He MO >I< eM HH'iero CKa38Tb 0 ... 
3HaKe pa3HOCTH Mace M 

2 
H M 

1
• 

Ope.Qrrono>KHM Terrerb, 'iTo a rrpHpoae HMeioTcSI aaa THrra aeflTpllHO 
11 1 I 

lie 
H 111-' • EcnH e H . II 

e , C OaHoA CTopo~;bi, H 1-' If • c apy-II 
1-' 

roA CTOpOHbi, HMeiOT p.33Hble aaaHTIIBHbie KBaHTOBb!e 'ilf.Cila 13apSI!lbl I TO rrape....._ 
xoa M ~ M cTporo 3arrpemeH H rrpeacTaaneHue o M 

1 
H M

2 
He HMeeT cpu-

3H'iecKoro eM biC.na. 

1!21 1131 
06cy aHM celi'iaC rrpeano>l<eHHYIO He.QaBHO B03MO>I<HOCTb c yateCTBO-

BaH~SI MYJTbTHIIJTHKaTHBHhlX KBaHTOBhlX 'iHcen. CornacHo 9ToA TO'iKe 3peHHSI, pac-

rraa cao6oaHoro MIOOHa OIIHCbiBaeTcSI cxeMoA 

a rrpeapameHHe M ;::::::!' M o6ycnoaneHo rrpS!MbiM 

+ 
1-L+-+ I e+ + 

e + 
(1-'e)(l-'e) 

!le + "I-' 
II ·+ Jl. 
~B3a HM olb. e!"•cTBH-

eM. B gTOM cny'iae HeT pa3HHUbi a KaHa.nax pacrraaa 'leTHoro H He'ieTJIOro M IOo

HHSI. KaK anSI M 
1

, TaK If anSI M 2 ao3MO>I<Hbi cneayioruHe KaHanbt pacrraaa: 
+ ....... 

e + 11 + 11 + e-
6biCTp. e 1-' Me a n. 
- ,., + 

e 6 b!CT, 
+ II + II + e e 1-' MeL{n. 

+ -
e 6biCTp. 

+ II + II + e 
e 1-' Mean. 
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- - + 
e6biCTp.+ ~ + ~ + e Me .an. 

~ + v 
IL ,.., 

II + V 
e 1.1 

A s Topbl 6 n aro .a a p Hbl c.c. repw TeAHy "38 HHTepeCHbl9 o6cy )l<.a eHHSI. 
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