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BBEAEH~E 

~ACR 0 CBR3H pa3nH4H~X KaHanOB peaK4H~ H npeACTaBneHHe 06 
aMnnHTYAe pacCeRHHR KaK 06 eAHHO~ aHanHTH4eCKO~ $YHK4HH CTanH 
OTnpaBHO~ T04KO~ AnR nony4eHHR CTpOrHX orpaHH4eHH~ Ha $H3H4e­
CKHe Ha6nDAaeM~e senH4HH~, aCHMnTOTH4eCKHX paBeHCTB MemAY AH$­
$epeH4HanbH~MH Ce4eHHRMH, npaBHn CYMM/t-S/ H T.A. 

HacToR~aR cTaTbR 6yAeT nocsR~eHa AHcnepcHOHHbiM HepaseHcT­
saM, KOTOp~e MOryT HrpaTb cy~eCTBeHHYD ponb npH nony4eHHH 
$H3H4eCKO~ HH$OpMa4HH 1 He 3aBHCR~e~ OT KOHKpeTH~X AHHaMH4eCKHX 
MOACnbH~X npeACTasneHH~. Hac HHTepecyeT npo6neMa nony4eHHR 
AHCnepCHOHH~X HepaBeHCTB THna npaBHn cyMM 1 a 6onee KOHKpeTHO -
HaxomAeHHe TaKoro $opManH3Ma, KOTOp~~ 6~ AOnycKan o6o6~eHHR Ha 

cny4a~ npoH380nbHoro cnHHa. 
~38eCTHO, 4TO npH paCCMOTpeHHH 4aCTH4 CO CnHHOM pe3KO 803pa­

CTa~T TeXHH4eCKHe TPYAHOCTH 8 cny4ae y8enH4eHHR 3Ha4eHHR CnHHa. 
no3TOMY npH nony4eHHH AHCnepCHOHH~X Hepa8eHCT8 peWaD~ee 3Ha4e­

HHe npHOfipeTaCT npOCTOTa $OpManH3Ma. 
J\nR OnHCaHHR B38HMOAe~CT8HR CnHH08~X 4aCTH4 HCnOnb3YDT 06~4-

HO CnHpanbH~e HnH me HH8apHaHTH~e aMnnHTYA~· 0CH08~88RCb Ha 
HACC 06 aMnnHTYAe paCCCRHHR KaK CAHtiO~ aHanHTH4eCKO~ $yHK4HH 
H Y4HT~8aR C8H3b MemAY pa3nH4H~MH KaHanaMH /KpOCCHHr-COOTHOWe­
HHR/, gnR nony4eHHR AHCnepCHOHH~X orpaHH4eHH~ Ha AH$$epeH4Hanb­
HOe cc4eHHe M~ npeAnaraeM Hcnonb308aTb t-KaHanbH~e cnHpanbH~e 

aMnnHTYA~· TaKa~ $opManH3M 6yAeT YA06H~M AnR nony4eHHR MOAenb­
Ho-He3a8HCHM~X OrpaHH4CHH~ AnR KOMnToH-3$$eKTa Ha MHWeHH C 
npoH3BOnbH~M cnHHOM H, so3MO*Ho, AnH APYrHx peaK4H~. AnR npo­
cTe~wero KHHeMaTH4eCKOro cny4aH, KOMnTOH-3$$eKTa Ha nHOHe, Ta­
KO~ nOAXOA paCCMaTpH8ancR HaMH 8 pa6oTe/4~ t -KaHanbH~e cnH­
panbH~e aMnnHTYA~ HCnOnb308anHCb paHee AnR 8~80Aa HH3K03Hepre­
TH4eCKHX TeopeM AnR KOMnToH-3$$eKTa/ 5/ H $OTOpOmAeHHR nHOHa/
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Ha HyKnoHe. 
AnA nony4eHHH AHCnepcHOHH~x HepaseHCT8 MomHo HCnonb30BaTb 

MOAYnH aMnnHTYA· npHBneKaTenbHOCTb TaKoro nOAXOAa COCTOHT B 
TOM, 4TO OH no3BOnReT CaMy aMnnHTYAY 3aMeHHTb Ha 6onee nOAXO­
AR~YD no KaKHM-nH60 npH3HaKaM $YHK4HD, ecnH HX MOAYnH AnR $H-
3H4eCKHX 3Ha4eHH~ nepeMeHH~X cosnaAaDT. TaKa~ noAXOA paccMaT­
PHBancR B pa6oTe/?/. AHanorH4H~~ MeTOA 6~n HCnOnb30BaH B pa6o­
Te 0Ky6o/B/ AnR nony4eHHR orpaHH4eHH~ Ha napaMeTpw ~~ -pacna­

Aa. TeMme cnoco6oM 6~nH Ha~AeH~ orpaHH4eHHR AnR AH$$epeH4Hanb-
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Horo Ce4eHHR KOMnTOHOSCKOrO pacceRHHR Ha nHOHe H HyK.nOHe/9,10~ 
3TH orpaHH4eHHR no $OpMe HanOMHHa~T AHCnepCMOHHWe npa~M.na 
CYMM. EcTeCTSeHHO, 4TO paCCMOTpeHHe TO.nbKO MO,qy.ne~, T.e. HrHo­
PHPOSaHMe HH$OpMa~MH, co,qepma~e~CR S $aae, npHBOAMT K TOMy, 
4TO no.ny4eHHWe orpaHM4eHMR MMC~T $OpMy HepaBeHCTSa. 

B ,qaHHO~ pa6oTe npe,q.naraeTCR HQS~~· MeTOA Haxom,qeHHR MO,qe.nb­
HO-He3aBHCMMWX AMCnepCMOHHWX orpaHM4eHH~ Ha AH$$epeH~Ma.nbHOe 
Ce4eHHe KOMnToH-3$$eKTa Ha MMWeHH C npOM3BOnbHbiM CnHHOM, oc­
HOSaHHW~ Ha MCnO.nb30BaHMM t -KaHa.n~H~X CnMpanbHWX aMn.nMTy,q. 
AMn.nMTYA~ aHHMrM.nR~MOHHoro KaHana MMe~T npeHMy~ecTsa nepe,q 
,qpyrMMM Ha6opaMM aMn.nMTy,q: AM$$epeH~Ma.nbHOe Ce4eHMe npOCT~M 
o6pa30M B~pamaeTCR 4epe3 MO,qy.nM t-KaHa.nbHWX npMse,qeHH~X CnM­
pa.nbHWX aMn.nMTy,q, KOTOpWe He co,qepmaT KHHeMaTM4eCKMX OC06eH­
HOCTe~ no nepeMeHHO~ v. KpoMe TOrO, TaKo~ $OpMa.nM3M npMMeHHM 
gnR .n~6biX 6MHapHbiX peaK~I-1~. 

§ 1 . $0PMAfll-13M nony'4EHHR AHCnEPCHOHHbiX HEPABEHCTB 
H PA3HbiE AMnflHTYAbl 

PaccMOTPMM Kpan<a Tpe6osaHMR, npe,q"bRS.nReMble K aa,qa4e Haxm<­
-,qeHMR AMCnepCMOHH~X HepaseHCTB C nOMO~b~ paCCMOTpeHMR pa3.nM4-

HbiX aMn.nMTYA 11 cpaSHMM a.nbTepHaTMBbl MX MCnO.nb30BaHMR. 
A.nR no.ny4eHMR orpaHM4eHMR Ha AM$$epeH~Ma.nbHOe ce4eHMe Tpe-

6yeTcR, 4T06bl OHO Bblpama.nocb nocpe,qCTBOM TO.nbKO MO,qy.ne~ aMn.nM­
TYA~. C.ne,qy~~ee ~amHoe yc.nosMe - s~,qe.neHMe KMHeMaTM4eCKMX oco-
6eHHocTeA B BM,qe MHOmMTe.ne~. npM B~Bo,qe AMCnepCMOHHWX HepaseHCTS 
gnR KOMnTOH-3$$eKTa c.ne,qyeT Y4eCTb Tpe6oaaHMR S-U -cMMMeTpMH. 
npM BblnO.nHeHHH nepe4MC.neHHbiX yc.nOBM~, HCnO.nb30Bas TeopeMbl TMna 
MaKCMMyMa MO,qy.nR, MOmHO no.ny4MTb MO,qe.nbHO-He3aBMCHMOe orpaHH-
4BHMe THna npaeH.n cyMM e BHA~ HepaseHCTsa, co,qepma~ero AM$$e­
'peH~Ma.nbHOe ce4eHHe. noc.ne,qHee no C4eTy samHoe cso~cTeo $opMa-
nH3Ma - npocToTa. 0Ho npHo6peTaeT oco6eHHO eamHoe aHa4eHMe np11 
paccMoTpeHHH peaK~~~~~ c Y4aCTHeM 4aCTM~ co cnHHOM. 

npoaHa.nH3MpyeM 3TH yc.nOSHR Ha R3~Ke paa.nH4H~X aMn.nHTYA 11 
CpaSHHM MeTOA~, r,qe npHMeHR~TCR CnHpa.nbH~e 11 HHSapHaHTHWe aM­
n.ni1TYAbl, T. H. CMewaHHbiA no,qxo,q M npe,q.naraeMbl~ e ,qaHHo~ pa6oTe 
no,qxo,q c Hcno.nbaosaH11eM t -KaHa.nbHbiX cnMpa.nbHbiX aMn.nHTy,q. 

1. npM HCnO.nb30BaHHH CnHpa.nbHbiX aMn.nHTYA S -t<aHa.na AH$$epeH­
~Ha.nbHOe Ce4eHI1e B~pamaeTCR TO.nbt<O 4epe3 MX MO,qy.nH, O,qHaKO CaMH 
cnl1pa.nbHble aMn.nHTYAbl co,qepmaT KMHeMaTM4eCt<He oco6eHHOCTH *. Ha 

*0co6eHHOCTM, KOTOp~e MMeeT aMn.nMTy,qa paCCBRHHR 6eccnMHOBWX 
4aCTH~, Haa~sa~TcR AHHaMI14ecKMMI1. CnMpa.nbHWe aMn.nMTYA~ np11 Ha­
.nH4MM y 4aCTM~ CnMHa HMe~T ,qono.nHHTe.nbH~B\OC06eHHOCTH, KOTOpwe 
3,qecb Ha3b1Ba~TCR KMHeMaTH4eCKMMI1 /cM/15•16/ /. 
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H11X B onpe,qe.neHH~X T04KaX MOryT HaK.na,q~BaTbCR KHHeMaTM4eCKHe 
CBR3H. t -t<aHa.nbHble CnHpa.nbHble aMn.nMTYAbl HMe~T c.nomHble S -U­
CSO~CTSa. 

2. HHsapMaHTH~e aMn.nHTYAW He co,qepmaT KMHeMaTI14BCKHX oco-
6eHHOCTe~, 11Me~T npocTble s- u -cso~cTsa. O,qHat<o AH$$epeH­
~Ha.nbHOe Ce4eHHe He BWpamaeTCR TO.nbKO 4epe3 MO,qy.nM aMn.nMTYA, 
n03TOMy Henocpe,qCTBeHHOe npHMeHeHHe Tat<MX aMn.nMTYA He MOmeT 
,qaTb AHCnepCMOHHWX HepaseHCTB. 

3. CMewaHH~~ no,qxo,q Rs.nReTCR csoeo6paaHWM CMHTeaoM. B pa-
6oTe1101 paccMaTpMsa.ncR KOMnTOH-3$$eKT Ha Hyt<.nOHe. B Ka4eCTBe 
HCXOAHOrO MCnO.nb30Sa.nOCb S~pameHHe AH$$epeH~Ma.nbHOrO Ce4eHI1R 
4epe3 MO,qy.nM ·S-t<aHa.nbH~X CnMpa.nbH~X aMn.nMTYA, a OHM, S CSO~ 
04epe,qb, CSA3WSa.nHCb C sse,qeHHWMM s 1111 HHSapMaHTHWMM aMn.nHTy­
,qaMM, KOTOpWe CS060,qHW OT KMHeMaTM4eCKMX OC06eHHOCTeA. B 3TOM 
no,qxo,qe see C.nOmHOCTH nepeHOCRTCR B MaTpM~y, CBR3b1Sa~~y~ CnH­
pa.nbHWe H MHSapMaHTH~e aMn.nHTYA~ 11 CO,qepma~y~ KHHeMaTM4eCKMe 
oco6eHHOCTH, s-u-cso~cTsa Tat<me onpe,qe.nR~TCR MaTpM~e~, MaT­
PH4Hwe 3.neMeHTW KOTOpoA CO,qepmaT 3TH OC06eHHOCTH. 

AnR KoMnToH-3$$et<Ta Ha MHWeHM co cnMHOM no.noBHHa paaMep­
HOCTb yKa3aHHWX MaTpM~ 6x6, gnR MMWeHM CO CnHHOM e,qHHM4a HX 
paaMepHOCTb 6y,qeT yme 12x12 11 OHM S RSHOM BHAB HeH3BeCTHW. 
AnR t<OMnToHoscKoro pacceRHMR Ha MMweHH c npOH3BO.nbHWM cnMHOM 
pa3MepHOCTb COOTSeTCTSY~~MX MaTpH~ onpe,qe.nReTCR 4HC.nOM He3a­
BHCMMbiX aMn.nHTYA M pasHa (28+1) (2s +2).. B TaKOM no,qxo,qe 
npH paCCMOTpeHMH KOMnTOHOSCKOrO pacceRHMR gnR Kam,qoro 3Ha4eHMR 
CnMHa MMWeHH Tpe6yeTCR OT,qe.nbHOe paCCMOTpeHHe. npMTOM TeXHH4e­
CKaR c.nomHOCTb npH Kam,qOM yse.nl14eHHH CnMHa MHWeHI1 pe3KO S03pa­
CTaeT. KHHeMaTHKa B TaKOM no,qxo,qe npOCTa ,q.nR MHWeHH CO CnMHOM 
HO.nb, HO yme gnR C.ny4aR CnHHa no.nOSHHa CTaHOSMTCR 04eHb rpo­
M03AKOA. 

HTaK, cMewaHHbl~ no,qxo,q ,qocTaTo4HO c.nomeH. O,qHaKo noKa To.nb­
Ko TaKHM MeTOAOM y,qa.nOCb no.ny4MTb MO,qe.nbHO-He3aSHC~MWe orpaHH-
4eHMR ,q.nR AM$$epeH~Ma.nbHOrO Ce4eHHR KOMnTOH-3$$eKTa Ha HyK.nOHe. 
AHa.norH4Hble HepaseHCTSa gnR KOMnTOH-3$$eKTa Ha MHWeHM CO CnM­
HOM 6o.nbWe no.nOSMH~ S TaKOM no,qxo,qe noKa He Ha~,qeHw. 

PafioTa'121 cneLIMa.nbHO 6bl.na nocsR~eHa Haxom,qeHMIO 6o.nee npocTo­
ro $opMa.nH3Ma gnR cny4aR KOMnToH-3$$eKTa Ha Hyt<.nOHe. K coma.ne­
HHIO, TaKHM o6pa30M TeXHMKa no.ny4eHMR AMCnepCHOHHWX orpaHH4eHM~ 
Cy~eCTSeHHO He ynpo~aeTCR. 

4. E~e o,qHa soaMomHOCTb, npe,q.naraeMaR s ,qaHHo~ pa6oTe - Mc­
no.nbaosaHHe cnHpa.nbH~X aMnnMTYA t-KaHa.na. Ha-aa opToroHa.nbHo­
CTI1 KPOCCMHr-MaTpM~W ,qM$$epeH~Ha.nbHOe Ce4eHMe, KaK M B c.ny4ae 
npMMeHeHMR s-KaHa.nbHWX CnHpa.nbH~X aMn.nHTYA, S~pamaeTCR nocpe,q­
CTBOM MO,qy.ne~ t-KaHa.nbH~X CnMpa.nbH~X aMn.nHTYA· 
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TaK KaK np11 nony4eHHH .qHcnepcHOHHbiX HepaseHCTB sa>KHbt aHa­
IlHTH4eCKHe CBOHCTBa no nepeMeHHOH v, TO OKa3biBaeTCR, 4TO }:lilR 

HX H3y4eHHR y.qo6HO VICnOilb30BaHHe HMeHHO t -KaHBilbHbiX CnHpanb­

HbiX aMnnHTy.q, TBK KBK 1-13 HVIX nerKO Bbl.qenR~TCR KHHeMBTVI4eCKHe 
OC06eHHOCTVI no yKa3aHHOH nepeMeHHOH. 

HOM 

§2. Cn~PAnbH~E AMnnMTYa~ s-~ t-KAHAnA, 
KPOCCMHf-COOTHOWEH~~ 

PaccMoTpHM pacceRHHe cjJOToHa Ha MHWeHH c npoHasonbHbiM cnH-

y(pl,,\l)+A(s;p2 •A.J ... y(Pa ,,\3)+A(s;p4,,\4). 

3.qecb A- 4acna-1a co cni'IHON s ; p 1 , A 1 11 p 
2 

, ,\ 
2

- 11MnynbCbt 

VI cn11panbHOCTH s CHCTeMe LjeHTpa Mace I c. 1..1. M. I cooTBeT·cTBeHHO 
HB4anbHOrO VI KOHe4HOrO COCTORHHR QJOTOHa, p 

2 
, A

2 
11 p 

4 
, A

4 
-

Te me senH411Hbl ,qnR 4aCTH1..1~ A. 8 aHH11rHI1RI..IVIOHHOM KaHane KoMnToH-
3QJQJeKTy COOTBeTCTByeT peaKI..IVIR 

y(~'1) +y(J.L 2) ... A( lla )+A (J.L4 ), 

r,qe J.!i- CnHpaJlbHOCTVI B C.I..I.M. t -KaHana, 4epT041<0H CBepxy 
o6oaHa4eHa aHTVI4aCTHLJa. 

MaTpHLJa y A..,_pacceHHI1R RBIIF1eTCR c!JYHKLJ11eA ,qsyx HeaaaHCVIMbtX 
nepeMeHHbiX, 8 Ka4eCTBe KOTOpbiX MO)I(HO B~6paTb v VI t: 

1 ( ·. ) ( ) s-u 2 v=·4 P1+Pa P2+P4 .. _4_,, t"'(P1-p3), 

2 2 
r,qe S=(P1 +P

2
), U=(P

1
-p

4
).· 

8 06111eM cny4ae pacCeRHVIR $OTOHa Ha MHWeHVI C npOV13BOilbHbtM 
CflHHOM S HMeeTCR 4 (2 S + 1)2 BMnnHTY.Q. Y CJlOBVIe COXpaHeHHR 

npOCTpaHCTBeHHOH 4eTHOCTVI, a TaKme HH8BpHaHTHOCTVI OTHOCVITenb­

HO 0TpameHI1R 8peMeHVI /,QilR S-KaHana/ VI 3apR,q08aR HHBapHaHTHOCTb 

/,QJlfl t -KaHana/ CBO,QFlT 4V1CI10 aMnnV!TYA K (2S+1) ( 2s +2)-He-
3BBHCVIMbiM. ann pacceRHHR QlOTOHa Ha MHWeHH CO cnMHOM HOilb MMe~T­
CR ,qae He3BBHCHMble aMflilHTYAbl, AilR CflMHa flOn08HHa 6, A11R cnHHa 
e,qHHMLja 12 He3a8MCHMbiX aMnnHTY.Q M T.,q. 

CnMpanbHble aMnJlMTYAbl onpe,qeneHbl B CHCTeMe LjeHTpa Mace COOT­

BeTCTBY~tllero KaHana. npH nepexo.qe M3 S-KaHana B t-KaHan Kpo­

Me BHBI1MTH4eCKOrO npo.qOil>KeHMR MHBapMaHTHbiX nepeMeHHbiX H3 QJH3H-

4eCKOA o6nacTH o,qHoro KaHana a QJH3M4ecKy~ o6nacTb nepeKpecTHo­

ro He06XO,qHMO TBK>Ke OCYtlleCTBHTb nepexo,q nocpe,qCTBOM KOMnileKc­

HOrO npeo6pa30BBHMR nopeHLja V13 C,I..I.M. s-KaHana 8 C.Lj.M, t-Ka­

Hana /l
3

/ npH 3TOM flPOMCXOAHT 11 nepeK8aHTOBaHHe 1 1 Cni-1HOB C nOMOtllb~ 
MaTPM4 ~osopoTa d~ (x). · MasecTHaR o6111an cjlopMyna ,qnR KpocCHHr­

cooTHoweHH~, cnpa8eAI1!11BaR All.A nl06biX 6HHapHbiX peaKL\MH, 1-1~1eeT 
BVIA 

4 

s a 8 1 s 2 s 3 s 4 t 
f,\_>. ,\.>. (v,t)=(-1). l. dA1J.!t(x 1)d~(x2 )dAnn (x

3
)d,\ (x

4
)f (v,t), 

3"4' !'2 J.!1J.!2J.!3J.!4 2 .r-3 <j/L4 J.!3J.!4,{.(1J.!2 
s 

rAe fA ,\ . ,\ ,\ (v,t) - cnHpanbHbte aMnnHTYAbt s-KaHana, a, 
t 3 4' 1 2 

f , (v,t) - t -KaHana, S. - CnHHbt COOTBeTCTBYIOtliMX 4aCTMI..I, 
llsJ.L4,J.L1J.L2 1 

yrnbt Xi 3aBHCRT OT V , t VI Mace Y4BCTBY~111MX 8 peaKLjMH 4aCTHI..I, 
a BeiJM4HHa a-(jlaaa, 3a8HCRtllaR OT CnMpaiJbHOCTeH. 

anR Hac 8B>KHO, 4TO H3-aa CBOHCT8 OpTOHOpMV!pOBaHHOCT~ npV1 
KPOCCHHr-COOTHOWeHMM 11 KBaApaTH4HaR cjJOpMa 11 - CYMMa MOAYileH aM­

nnHTY.Q s K8aApaTe - coxpaHReTCR /eM., HanpHMep / 141 I, no3TOMy 

AHClJ(jlepeHLIHanbHOe ce4eHHe npoM3BOJlbHoro 6HHapHoro npo4ecca Mom­

Ho BblpaaMTb nH6o 4epea s-KaHanbH~e, n116o 4epea t -KaHanbH~e 
CnHpailbHble aNnilMTYAbl cjJOpMyilaMV1, MMe~tliMMH OAHHaKOBy~ CTPYKTypy: 

da s 2 t 2 
---,=g(v) l. If, , ·A, (v,t)! .. g(v)l!f . (v,t)! . /1/ 
d n "a"4, t" 2 J.L3J.L 4 , J.L 1 11 2 

3AeCb g(v) - HeKMH KMHeMaTH4eCKHH (jlaKTOp, CyMMa 6epeTCR flO 
BCeM CnMpanbH~M aMnilHTYAaM. 

MTaK, .QilR 6MHapH~x peaKLJMA c y4acT~eM 4acTHLJ c npoH380nb­

HbiMM CnHHaMH AHQJQJepeHLjMailbHOe Ce4eHMe, BblpameHHOe nocpeACT80M 

t -KaHailbHWX CnMpBilbH~X aMnilHTYA, CO,QepmHT TOilbKO MO.QYilH no­
CileAHIIIX. 

§3. KMHEMATH~ECKHE OC06EHHOCTH, 

nPH8EAEHH~E AMnnHTYA~ 

AHanHa aHanHTH4eCKHX c8oAcTB cnMpanbHWX aMnJJHTYA noKaablsa­

eT, 4TO Y HMX MMe~TCR CneLjHQJM4eCKVIe, TaK Ha3biBaeMWe KHHeMaTH-
4eCKHe oco6eHHOCTH, csnaaHHbte co cnHHOM 115 •161. HHsapHaHTHbte 

aMnJlHTYAbl COAepmaT TOilbKO .QHHaMH4eCKMe OC06eHHOCTM. 0HH onpe­

AenR~TCR ycnosMeM YHMTapHOCTH H aa,qa~TCR AMCnepcHOHH~MH cooT­
HoweHHRMH: aMnilHTYAbl HMeiOT 60pHOBCKMe non~ca H paape3bl, COOT­

BeTCTBY~tliMe MHOr04BCTH4HbiM COCTORHHRM 8 YCI108HRX YHMTapHOCTH. 

4TO KacaeTCR CnHpaiJbHbiX aMnilHTy,q, TO OHM nOMHMO AHHaMH4eCKMX 

CHHrynRpHOCTeA MMeiOT o6yCIJQ8IleHHble HaiJH4HeM CnHHa .QOflOilHHTeiJb­

Hble KMHeMaTH4eCKMe OC06eHHOCTH, KOTOp~e CileAYeT B~A8IlMTb B BH­

Ae MHOmHTeneA. 3TH MHO>KMTeJlH 8 npOLjecce nony4eHMR AMCnepCMOH­

HOro HepaBeHCT8a 6YAYT 3aMeHeHw ,qpyr!IIMH cpyH~L\HRMM C TeMM me 
MOAYilRMH .QilR QlM3H48CKMX 3Ha4eHMA nepel-\eHHbiX TaKHM o6pa3QM, 

4T06bl 3Ha4eHHe AHQJ(jlepeHL\HailbHOrO Ce4eHHR npH 3TOM He MeHRilOCb. 

8 CI1y4ae, KOrAa Y4BCTBYIOt11Me 8 pacceRHHH 4BCTMLJW MMe~T CnHH, 
nap4Hai1bHOe paanomeHHe aaMeHReTCR Ha paanomeHHe cnHpanbH~x 

aMnilHTYA Ha d -(jlyHKL\HH, apryMeHTOM KOTOpbtX R8J1ReTCR yron pac-
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c,eHHMR. npf.1 3TOM 3aBI'!CHMOCTb cnHpanbHbiX aMnmny,q. OT OAHOH 

.Ha· ABYX He3aBHCHMblx nepeMeHHblx /no nepeMeHHOM t AilR s-KaHanb­

HbiX BMnflHTYA, 1>1 no II AflR t -KaHaflbHbiX cmtpanbHhiX aMnnHTYAf 

co,qepmHTCR e cooraeTCTBYKJ~Hx d -!!JyHK1.4HRX. B T04Kax cosO-· ±1 
d -¢lyHKf.\HH ¥1Me10T OC06eHHOCTH, KOTOpble MOlKHO BbiAeflHTb B RBHOM 

BH,qe, 4TO npHBOAHT K onpe,qeneHHIO npHBe,qeHHbiX CnHpanbHbiX aM­

nnHTYA· .QnR t -KaHana OKH BbJpa>KaiOTCR COOTHOWeHHeM 

t 
f . ( v, t) 

"'t llgll4•1ltll2 
f (v,t)=· ••• • ··----·, /2/ 
1Lst1 4 :t.t11L2 . et .l~ttl lh IA+tLI 

(sm -J (cos--) 
2 2 

3AeCb A=t.tt-'112; /.(=(..lg-1-'4 ; et- yron pacceRHH.A B C.4.M. 

t -KaHana. 

npl~BeAeHHble Cnl1paJ1bHble aMnm1TY.Qbl t -KaHana CB060AHbl OT KJo1-

H~MaTJo14eCKMX OC06eHHOCTeA no nepeMeHHOH v. no,q4epKHeM, 4TO 

3TO BalKHOe CBOHCTBO np11cy~e nKJ6biM 611HapHbiM peaK4f.1RM C y4aCTH­

eM 4aCTH4 C npOH3BOnbKbiMH Cni1HaMH 11 MaccaMH. npHTOM B 3aBf.1CH­

MOCnt OT Cni'IHOM Y4BCTBYIO~I-1X B peaK41<H1 MaCCHBHb!X 4acn14 6y,qyT 

MeHRTbC.A flHWb 4HCflO aMnJlHTYA· H 3Ha4eHHR, t<OTOpb!e npHHI1MatoT 

Cnf.1panbHOCT~ /OT -~AO Si /, a OT 3Ha4eHMH Mace 3aBHCHT B~A 
. ot o, 

KOHKpeTHbiX COOHIOWeHHH MelK,qy Bin 2 . , COS 2 1-1 He3aBHCI1MblMI1· 

HHBapHaHTHbiMH nepeMeHHbiMH v H tllG~·B CJ1y4ae KOMnTOHOBCKOrO 

pacCeRHMR y-KBaHTa Ha MMWeHH C npmf3BOJ1bHbiM Cni1HOM CmtpaJlb­

HOCTI;! ¢lOTOHa llt , /..( 2 npi1HHMaiOT 3Ha4eHMR .:!:_1 , a Macca MHWeHM m 
BOHP,eT El 4JOPMYJ1bf 116! 

Ot .f 1 2v O:t l 2v /3/ sin-.........~=v--~-- . -=· cos_._...~·V--=+ -:e 

2 2 v~'t(t:..Tm2)' 2 2 vt<t-4n12r 
no,q4epKHeM, 4TO OAHHM 1<13 cy~eCTBCHHbiX npeHMy~eCTB Cnl-lpanb­

HOro <)IOpMai1H3Ma RBJlReTCR TOT ¢laKT, 4TO B HeM KHHeMaTH4eCKHe 

OC06eHHOCH1 no OAHO~ 1-13 nepeMeHHbtX BbiAefl.AIOTCR B RBHOM B11Ae 

AI1R JH06b!X peat<I..\HM. npH 3TOM CBR3b MeH<AY aMni1Wry,qaM~1, MOAYI1M 

KOTOPbiX BXO,Ql'IT B BblpalKeHHR AHA AH¢l<)lepet·ll1HaJ1b~IOrO Ce4eHI-1l'l, 

11 aMnJ1HTYASMH, Y!Me~~I1MH aHai1HTI14eCKHe CBOHCTBa no OAHOVo nepe­

M6HH014, KOTOpbie onpe,qef!RIOTC.R YCf!OBHeM YHHTapHOCTI-1, OCyi.!.teCTBJll"'­

eTCR npOCTbiM H OOII.!KM o6pa30M. 3ry CBR3b /2/ MOW.HO 3CinHCaTb B 

BHA€! 
t ,., 

f .... Mf t • 
/4/ 

Ot-~a ,qaeTCR MaTpHijer::i, KoropaR ,qHaroHanbHa, npMTOM 3TY! AJ>~aro­
HaflbHble MaTpH4Hbl€1 3JleMeHTbl H3B8CTHbl RBHb!M o6pa30M AI1.R J11106biX 

6!11HapHbiX peaKL\I>IH, B TOM 4HCI1e, ecTeCTSeHHO, ,t:\IlR KOMr1T0~!-3¢QeK·• 
Ta Ha MlltU!eH1.1 ·C np01'!3ElOI1bHbiM CmfHOM. 

6 

(\ 
\), 

) . ~ 
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§4. AH~~EPEHUMAnbHOE CE4EHHE 
H nPHBEAEHHWE AMnnHTY,QW t-KAHAnA 

npH nony4eH!<H1 AHCnepCI10HHbiX HepaseHCTB Tpe6yeTCR Bbln0nHe­

HHe onpe,qeneHHoro ycnos11R, co,qep~alltero Maccb! 4acTH4,KOTopoe sb!­

nonHReTc.A AflR KoMnToH-3!1Jc!JeKTa Ha HyKnoHe/10( AHanorH4Hble ycno­

B11.A 6y,qyT Bb!nOJlH.ATbC.A ~ AnR paCCBJ'IH~R C 60J1bW~MH Cnlt!HaMH. no3-

TOMY OC06oe BHI1MaHI1e BbiWe y,qeJ1.AJ10Cb npi1MeHeHHIO o6~ef:i TeXHI1K11, 

np11roAHOi1 AflR paccMoTpeHI1R nto6brx 6~HapHbiX peaKqHi1, K onpeAe­

neHHOMY Knaccy npoqeCCOB - KOMnTOH-3¢¢leKTY Ha MHWeHH C npOI13-

BOI1bHbiM Cni1HOM. 

Ecn~ oKamercR B03MOIKH~M noJ1y4eHHe A11CnepcHOHHb!X HepaeeHcrs 

,qnR 11ccne,qosaH11.R ,qpyr11x npo4eccos, ro, sepoRTHo, npe,qnaraeMoe 

B ,qaHHOH pa6oTe HCnOI1b30BaH~e t -KaHaJlbHbiX npi1BeABHHbiX Cnl1pa.nb­

Hb1X aMnJl~TYA OKameTCR none3Hb!M ~ B 3TOM cny4ae. 

C y4eTOM ¢opMy.n /1/ 11 /2/ AH¢l!!JepeH4~a.nbHOe ce1.1eH11e Afl.A I1KJ-

6oi1 peaK4HH paCCBRHHfl 11MeeT BH,q: 

da 1 1 --:=----- :e --:X 
dfl, 32 17

2 (2m2+4v-t) (2s 1+1)(2s 2+ 1) 

e 1,\-J.LI 
/51 

I ( . t ) sm-
2 

I. t 2 e t I A+t.tl I 2 • I r . . c v • t) I • 
(cosy} ll

3
ll4'1l1J.1.2 

X 

lltf..l2/.(3 11 4 

r,qe S l H s 2 - CnHHbl Ha4aJ1bHbiX paccei.1Bai0~11XCR 4aCTH4; CYMMa 6e­

peTC.A no BCeM B03MO~Hb!M 3Ha4eH~RM Cnl1panbHOCTeA aHH~ri1I1fi4MOH­

HOrO KaHana. 

HraK, A~$¢lepeH4HanbHoe ce4eHI1e Bblpa!Kaerc.A 4epe3 MOAYI1H ¢YHK-

4HH C I-13BeCTHbiMI1 aHaJ1HTI148CKI-1MH CBOHCTBaMIIt. 3T!-1 $YHKQ11H - npo-

113Be,qeHI1R np~Be,qeHHbiX aMnn~TYA, MMeiO~HX TOJlbKO AHHaM~48CKHe 

OCo6eHHOCTI1, 11 113BeCTHbiX B fiBHOM BH,qe OAHOTHnHbiX MHO~HTenei:\, 
COAepma~I1X KI1HeMaTI148CKMe OC06eHHOCTH. 

.QnR KOMnTOHOBCKOrO paCC8fiHI-1.A $OTOHa Ha 4aCTH4e C npOH3BO.rlb~ 
v • ot et 

HbiM cnHHOM s H Maceo~ m sm 2 H cos2-. onpe,qenRIOTCR cpopMyJ1a-

M}1 /3/ . .QnR nony4eH1.1R AI1CnepCHOHHbiX orpaHI148HHf:\ B BH,qe Hepa­

BeHCTB CneAyeT TaK~e Y4BCTb Tpe6oBaHI1R S - U -cHMMeTp~H, 4TO 

HeCKOnbKO YCJlOlKHMT npeAnaraeMyto TeXHI1Ky. 

B nocne,qyJOil\11X ¢lopMy.nax A11!1l¢lepeH4HanbHOe ce4eHI1e KOMnToH-3¢­

cpet<Ta Ha MI1WBHH CO Cn11HOM S 6y,qeM 0603Ha4aT b KaK -1--a< yS->yS ). · 

.(\.nfl KOMnTOH-3<!J(jleKTa Ha nHOHe /MI1WeHb CO Cni'IHOM HOJlb/ A11c!J<!Je­

peH411a.nbHOe Ce4eHI'Ie, Bb!pa!KeHHOe nocpeACTBOM t -KaHaflbHbiX npH­

BeAeHHb!X cnHpaJlbHWX aMnJlMTYA, HMeeT BHA 

,1 



!6! 
1 2 2 ~t 2 

+·-I sine I ·If Cv,t)l l. 
16 t 00;1-1 

AnH 3Toro npo~ecca KHHeMaTHKa npocTaH. nerKo y4eCTb s-u-cHM­
MeTpH~ H, npOBOAH COOTBeTCTBY~~y~ npo~eAYPY, nony4HTb MOAenb­
HO-He3aBHCHM~e AHCnepCHOHH~e HepaBeHCTBa TMna npaBHn CYMM. 
C HCnonb30BaHMeM aMnnHTYA aHHHrHnH~MOHHOrO KaHana 3TO 6~no 
CAenaHo s pa6oTe/41.PeaynbTaT cosnaAaeT c nony4eHH~M paHee 
C nOMO~b~ APYrOH TeXHMKH/9 /, KOTOpaH AnH gaHHoro npo~ecca Tome 
npocTa. 

AnH pacceHHMH $OTOHa Ha HyKnoHe /MMWeHb co cnMHOM nonoBMHa/ 
MMeeM 

da 1 ~ t 2 ht 2 
---(yl/2-> y 112) .. -- ----2""----l I r I +I r 1 
d(l 64 172(2m +4v-t) 1/21/2;11 -1/2-·112.11 + 

1 I . 
1
2
1 

h t 2 1 . 2 2 . ht 2 
+T smet . rt/2-112:111 + 8-lsm etll r1,2112; 1--fl + 171 

.e s&t2ht 2 .set et2ht .2 
+·lsm-1-.cos-·llf.;, J/: I+ lsm--cos---llf II. 

2 2 J/2.· 2;1·1 2 2 -1/21/2,1-1 

AnH BbJBOAa MOAenbHO-HeaaBHCMMblx orpaHM4eHHH Ha AM$$epeH­
~ManbHoe Ce4eHHe BamHO nOJlHOCTb~ HCnOJlb30BaTb KHHeMaTM4eCKY~ 
HH$OpMa~H~. CoxpaHeHHe nOJlHOH KHHeMaTH4eCKOH HH~OpMa~MH HBJlH­
eTCH o6H3aTenbH~M ycnosHeM AJlH nony4eHHH MaKCHManbHoro orpa­
HH4eHHH Ha AH~$epeH~ManbHOe Ce4eHHe. 0AHBKO B cny4ae KOMnTOH-
3$$eKTa Ha HyKnOHe t-KaHBJlbHWe CnMpanbHWe aMnJlMTYAW B T04Ke 
t=0 AOJlmHW YAOBneTBOpHTb AOnOnHMTenbHOMY KHHeMaTH4eCKOMy 
orpaHH4eHM~. B03HHKaeT KHHeMaTH4eCKaH CBR3b, KOTOpaR MOmeT 
npHBeCTM K YCJlOmHeHMRM. Ponb KMHeMaTM4eCKOH CBH3H 8 3TOM cny-
4ae 6yAeT paCCMOTpeHa OTAenbHO. 

AnH pacceHHMR $OTOHa Ha 4aCTH~e co cnMHOM eAHHH~a MMeeM 12 
HeaaBMCHM~x aMnnMTYA· AM¢¢epeH~HanbHoe ce4eHMe, swpameHHoe 4e­
pea MOAYJlM npHBeAeHHWX aMnJlHTYA t-KaHana, MMeeT BHA: 

8 

da 1 t 2 ht 
---(yl ... yl)= -------------{I r I +I r 
d(l 96rr2(2m2+4v-t) 11.11 -1-1,11 

2 
I+ 

1 . 2 :'t 2 h t 2 1 . 2 2 h t 2 'h t 2 
+21smetl [!tto.ul +lf0-1.1111+81smetl lfl-1.11 I+ I foo,t1 I+ 

t" ·. 
I 
{ ' I 

' 

(t~ 

4et 
1
2

1
(t 

+~cos 2' 1-1.1-1 
2 2 4et 2 I r t I + 

1 + I sin 21 -11.1-1 

et se 2 ht 2 2e e 2.ht 
+21 sin-cos -lj If I + I sin ::.:.Lcos~.J 1 f 

2 2 10,1-1 2 2 01,1-1 

2 h t 
+ .!.1 sin

2
et I [If 11,1-1 8 

2 h t 

I + lfoo,1-1 1
21 •. 

12+ !8! 

B ¢opMynax /7/ M 
BeAeHHbiX ¢YHKJ..I111H 
CTH M 3aPRAOBoro 

!8! AnH KpaTKOCT/11 He swnMcaHw apryMeHT~ np/11-
t -KaHana. Y4TeHw cneACTBHH coxpaHeH/11R 4eTHo­

conpRmeHHR - B HMX BXOART TOnbKO He3aB/11CHMWe 
cn111panbHble aMnnHTYAbl. 

3AKn11)4EHV!E 

B ABHHOH pa6oTe noKaaaHa npocToTa 111 o6~HOCTb $OpManll1aMa, 
OCHOBaHHOro Ha npMMeHeHHH CnMpanbHWX aMnJ1MTYA aHHHr/llnR~HOHHO­

ro KaHana AJ1R nony4eHMR AMCnepCMOHH~X HepaBeHCTB. npM HCnOJlb-
30BaHMH t -KaHanbHWX aMnnMTYA MOmHO YAOBJleTBOPHTb OCHOBWM Tpe-
6osaHMRM, KOTopwe npeAbRBnA~TCR ¢opMaJ1H3MY AJ1R nony4eHMR AHc­
nepcMOHHwx orpaHM4eHMH Ha AH¢¢epeH~MBJ1bHOe Ce4eHMe B BH,qe MQ­
AenbHO-He3aBMCMM~X HepaBeHCTB TMna npaBMJl CYMM. 3TH Tpe6osa­
HHR - B~pameHHe AH¢$epeH4111BJ1bHOrO Ce4eHMR 4epe3 MOAYnM aMnnH­
TYA H BblAeneHHe KHHeMaTH4eCKHX OC06eHHOCTei1 no nepeMeHHOH v -
B 3TOM ¢opManH3Me swnonHR~TCR AnR 6MHapHwx peaK~Mi1 c y4aCTHeM 
4aCTHJ..I C npOM3BOnbHWMH CnMHaMH H MaCCaMH. 

npH 3TOM MemAY aMnJlMTYABMH, KOTOpble BXOART B HCXOAHY~ $op­
Myny AnR AH¢¢epeHLIMaJlbHOro Ce4eHHR, H npHBeAeHHWMH CnHpaJlbHbJ­
MM aMnnHTYAaMM t -KaHana /HMe~~HMM TOJlbKO AHHaMH4eCKMe CMHry­
JlRPHOCTH no nepeMeHHO~ v I cy~ecTsyeT CBR3b, KOTopaR 3aAaeTcfl 
AMaroHaJlbHOA MaTpH~ei1, 3JleMeHT~ KOTOPOH M3BeCTHW 8 fiBHOM BMAe. 

B aaKn~4eHHe aaTop Bblpa>KaeT cao~ rny6oKyJO 6naroAaPHOCTb 
A.H.TasxenHA3e sa nOCTOfiHHWi1 HHTepec K pa6oTe, nnOAOTBOPHWe 
o6cymAeHMH M nOAAeP>KKY. AaTop npMSHaTeneH B. r. KaAbiWeBCKOMY' 
B.A.MaTaeesy, M.A.MecTBHPHWBMnH, P.M.MypaARHy, E.E.PaAecKy, 
A.H.CMcaKRHY, H.5.CKa4Kosy H A.A.XenawBMJlM sa noneaHwe o6cym­
AeHMR. 
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qaBne11mmum M. II. 
t -KaHaJihHble CIIHpaJihHbie aMIIJIHTY,IJ,bi 

H ,IJ;HCIIepCHOHHbie HepaBeHCTBa 

P2-82-II4 

Ilpep;naraeTCJI HOBbiH MeTO,IJ; IIOJiytreHHJI MO,IJ;eJibHO-He3aBHCHMbiX 

,IJ;HCIIepcHOHHbiX orpaHHtreHHH Ha ,IJ;HiiJ!lJepenn;HaJibHOe CetreHHe KOMIITOH-

3~eKTa B CJiyqae MHllieHH C IIP,OH3BOJihHbiM CIIHHOM, OCHOBaHHbiH Ha 

HChOJ1h30BaHHH t -KaHaJibHb!X CIIHpaJihHbiX aMIIJIHTyp;. B pa6(:>Te IIO­

Ka3biBaeTCH IIP,OCTOTa 3TOPO liJOpMaJIH3Ma, CIIpaBep;JIHBOPO ,IJ;JIH J1!06biX 

6HHaP,HbiX peaKIJ;HH. B TaKOM IIO,IJ;XOp;e Bb!IIOJIHJIIOTCH OCHOBHbie Tpe-

60BaHHJI, IIpe,IJ;'hJIBJIJieMbie K liJOpMaJIH3MY ,IJ;JIJI IIOJiytreHHJI :JHCIIepcHOH­

HblX uepaBeHcTB: I I ,o;HiiJiiJepeun;Hanhuoe cetreHHe BbiPruKaeTcJI l!epeg 

Mo,o;ynH aMrrmiTyp;; 2 I H3 aMrrJIHTyp; Bbip;eneHbi KHHeMa TH'!ecKHe oco-
6eHHOCTH IIO rrepeMeHHOH v. 

Pa6oTa BbiiiOJIHeua B ITa6opaTOpHH TeopeTH'IecKoti liJH3HKH OHHH. 
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t-Channel Helicity Amplitudes and Dispersion Inequalities 

A new method is proposed for deriving the model indepen­

dent dispersion sum rules on differential cross section for 

the Compton effect on the arbitrary spin target based on the 

use of t-channel helicity amplitudes. The simplicity of this 

formalism is shown that is valid for any binary reaction. In 

such an approach basic-conditions are fulfilled which are re­

quired for the formalism when deriving dispersion inequalities: 

the differential cross section is expressed in terms of modu­

lus of amplitudes from which the kinematic singularities in 
variable v are separated out. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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