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TepneuKuA H.n. P2 - 11149 
K KHI!eTHKe peaKuul! poJK.QeHH!I u nornomeuu11 raxuouos 

Bbi!ICHReTc!l B03MOJKHOCTb peaKUHII poJK.QeHH!I u nornomeHHSI Taxuoua 

'ISCTHUel! C npeBJ::SIUeHHeM ee B 'IBCTHUY 6onbweli HnH M9HbWel! MBCCbl 

unu 6ea uaMeHeHH!I Maccw. Hcxo.Q!I ua penSITHBHCTCKHX aaKOHos coxpaueHHH 

8H9pi"'HH H HMnynbCB Bbi'IHCnHeTCSI 3H9pi"'HSI T8XHOH8, nornoiUaeMOI"'O ITOKOH

IUei!CH 'IBCTHUel!, a TBKlKe HMITynbC 'IBCTHllbi, KOTOpBS! HCITyCKBeT TBXHOH, 

HMeJOIUHII 6eCKOH9'1HYJO CKOpOCTb. 

Pa6oTa Bbmonueaa s /1a6opaTopuu reopeTH'IeCKoll ,PH3HKH OHHH. 

Co06UleHBe 061oeJUIRe&ROro RRCTHTYT& •JiepRWX RCcneJIOB&IIRI. )ly611& 1977 

Terletsky Ya.P. P2 - 11149 
Kinematics of Reactions of Tachyon Production and 
Absorption 

A possibility of reactions of production and absorption of 
a tachyon by a particle with its transformation into a particle 
of more or less mass or without mass changes is discussed. 
Proceedings from relativistic laws of energy and momentum con
servation, an energy of a tachyon absorbed by a particle at rest 
as well as a momentum of a particle emitting a tachyon, which 
has an infinite velocity, are calculated. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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.. PeaKUHH po:>K.D.eHHJI urru norrrmueHHJI qacruu .n.eilcrau-
TeJihHOH co6cTBeHHoil Macchi /6pa.D.HOHhi B , b ; M B > 0 
M b > 0 I urru Hyrreaoil co6cTBeHHOH Macchi /moKCOHhi A ; 

M A =0 /, T.e. 

B' ~ B 1-b. B' ... ~B+A /1/ 

.IJ.OllYCKaiOTCJI peJUITHBHCTCKHMH 3aKOHaMH COXpaHeHHJI 3Hep
rHH u HMnyrrhca JIHWh npu M '>M, r.n.e M ~M' B H M=M B 
cooTBeTCTBeHHO co6cTBeHHhie Macchi qacTHU B' H B . 
O.n.HaKo aHarrorH'IHhie peaKUHH po)I(.IJ.CHHJI HJIH nornmueHHJI 
caepxcaeTOBhiX 'laCTHU MHHMOH co6cTBeHHoil Macchi /Ta
XHOHhiT; MT =ill , 11 2>0 /1-fl//, T.e. peaKUHH BH.D.a 

B , ... ~ B + T HJIH B'-.A+T ... /2/ 

KHHeTH'IeCKH .n.onycTHMhi TaK)I(e npH M'< M, M '=M , M'-. 0 
HJIH M =0. Oco6hiil HHTepec npe.n.cTaBnJieT crryqail M '= M 
T .e. BO lMO)l{HOCTh HCDyCKaHHJI H norJIOIUeHHJI TaXHOHa 
o6hi'IHOH qacTuueil 6e3 H3MeHeHHJI ee co6cTBeHHOH Mac-

· cbl/1,3 ,61. PaccMoTpHM .n.eTaJihHee ace yKa3aHHhie B03MO)l(

HOCTH. 
llycTh qacTuua Macchi M norrroll.\aeT TaxuoH Macchi 

M T =iJl H npeapaiUaeTcJI B qacTHUY Macchi M '.lh JaKOHOB 
coxpaHeHHJI 3Hepruu H HMnynhca: 

~ -> -> 
E ',E+ET, p , "" p + PT ' 

H onpe.n.eneHHJI co6cTBeHHhiX Mace: 

M ,2c~(~ 'y - P-.,2, M2 c2 =(~)2 _ ... P2 • 

nerKo norryqaeM: 

M , 2 c 2 "'M2 c 2 + M 2 c 2 + 2 ( !IE 
T c2 

2 2 ET2 ->2 2 2 
MTc =(c) -PT=f.L c , 

4 ~ 

p p). 
T /3/ 
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H.nu, nonara.H qacTHIJ.Y Macchi M .11.0 nornmu.eHH.H e10 Taxuo

Ha llOKO.HIIJ,eHC.H, T.e. C'IHTa.H p=O , E =Mc2, nonyqaeM 

c 2 -2 2 2 E ~-(M -M +/L ). 
T 2M /4/ 

3aMe'la.H, 'ITO E T. E '- Mc2 "' 11 E HMeeT CMhiCJI 3Hepruu, 
nepe.IJ.aHuo:H TaxuouoM nornoTHBme:H ero qacTuu.e, $opMy
ny /4/ MO)I<HO JanucaTh TaK:>Ke B BH.IJ.e 

~ =Ll(-~)2 +( ~-)2 -11. 
Mc2 2 M /5/ 

l1.CKJIIO'Ia.H peaKIJ,HH C TaXHOHaMH OTpHU.aTeJihHOH 3Hep

rHH, T .e. C'IHTa.H E T> 0, B03MO)I(HO onpe,!J,eJIHTh 11:3 COOTHO

meHH.H I 4/ Tun .IJ.OllYCTHMhiX peaKu.n:H npu paJJIH'IHhix JHa
qeHH.HX E T u oTHOilleHu.H Ill M. BBe.IJ.eM o6oJHa'leHH.H: 

c2 
( - __ /L2 

2M 

2 2 
Me c 2 2 

E = (- - ~ -- ( /L - M ) . 
o 2 2M /6/ 

Tor.IJ.a npu /L < M 
Mace M' u M: 

B03MO)I(HLJ CJie.IJ.yiOIIJ,He COOTHOilleHH.H 

a/ npu 0 <ET <£ 
6/ npu ET = ( 

B/ llpH ET > ( 

Ecnu )l(e /L> M, TO: 

A/ npu 0<ET<E 0 
li/ npu ET'"'O 
B/ npu E 0 <E T < ( 
r; npu E T"" f 

11./ npu E T> ( 
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yM2-/L2 <M'<M; 
M'=M; 
M '> M. 

M 2 - ,F < M '
2 < 0 ; 

M ', 0; 
O<M'<M; 
M'=M; 
M '> M. 

/7/ 

/8/ 

:l 
J 

.1 
I 

T onhKO B cny'la.Hx B/ u lJ.I, T. e. npu E T> ( , peaKu.uu 
nornoliJ,eHH.H H ucnycKaHH.H TaxuoHOB npoTeKaroT aHanoruq

HO peaKIJ,H.HM /1/ llOrJIOIIJ,eHH.H H HCllYCKaHH.H 6pa.IJ.HOHOB H 

JIIDKCOHOB, T.e. npu M '> M. 0.IJ.HaKo B cnyqa.Hx a/ u B/ 
3TH peaKU.HH npoTeKaiOT npu M '< M, T. e. cucTeMa, nor no

THBilla.H TaXHOH, He yBeJIH'IHBaeT, KaK 06LI'IHO, a yMeHh

maeT CBOIO C06CTBeHHYIO Macey. 

B cny'la.Hx 6/ H r I, T. e. npu E T "' (, ucnycKaiOIIJ,a.H unu 
nornoliJ,aiOIIJ,a.H TaxuoH qacTuu.a He HJMeH.HeT cBoe:H co6-

CTBeHHOH MaCChi. TaKHM o6pa30M, qaCTHIJ,a /6pa.IJ.HOH/, 

HCllYCKa.H HJIH llOrJIOIIJ,a.H TaXHOHLI, MO)I(eT OCTaBaThC.H ca

MOH co6o:H, He npeBpaiiJ.a.Hch B .IJ.I)yrue qacTHU.hi, a numh 

CKa'IK006pa3HO, Ha BeJIH'IHHY f H3MeH.H.H CBOIO 3HeprHIO. 

EcTeCTBeHHO, no.IJ.06HhiH npou.ecc .IJ.onycTHM JIHillh npu Y.IJ.OB

neTBopeHuu .IJ.pyrux JaKOHOB coxpaHeHH.H, T.e. npu ycnoBHH, 

'ITO TaXHOHhl HMeiOT HyJieBOH CllHH H He HeCyT 3ap.H.IJ.OB 

KaKoro- nu6o po.IJ.a. 
B cnyqae li/, T .e. npu E T=Eo , M ',., 0, 6pa.IJ.HOH, 

norJIOIIJ,aiOIIJ,HH TaXHOH, npeBpaliJ,aeTC.H B JIIOKCOH, T .e . .IJ.O

nycKaeTC.H peaKU.H.H 

A •:+ I3 +T. /9/ 

11, HaKoHeu., B cnyqae A/, T .e. npu 0< E T< E 
0 

, 6pa

.IJ.HOH, norJIOIIJ,aiOIIJ,HH TaXHOH, npeBpaliJ,aeTC.H B TaXHOH, T.e. 

paCCMaTpHBaeTC.H peaKIJ,H.H BH.IJ.a 

T';>B+T. ./10/ 

3aMeTHM, 'ITO 3K30TH'IeCKHe peaKIJ,HH /9/ H /10/ 

.IJ.OllYCTHMLI JIHillh npu p. > M. 
Bee paccMoTpeHHhie Bhiille cne.IJ.CTBH.H MO)I(HO nony'IHTh 

HCXO.IJ..H He H3 $opMyJihl /4/ .IJ.JI.H E T' a H3 BLipa)l(eHH.H .IJ.JI.II 
HMnynhca P qacTHU.LI, nornoliJ,aiOme:H TaxuoH, KOTOPLIH 

.IJ.BH)I(eTC.H C 6eCKOHe'IHOH CKOpOCThiD H HMeeT HyJieByiO 

3HeprHIO ET""O H MHHHMaJihHhiB HMllYJihC pTsp.C 

Cor nacHo /3/ B cucTeMe oTc'leTa, r.IJ.e p II P , p = 11c 
T T 

ET'"'O, HMeeM 

c ( M, 2 M2 2) p =-- - +iL . 
2p. 

/11/ 
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EcnH ll < M, TO cornacHo /11/: 

a; npa 
c ---

ll O M2 2 . , --<P< \ -f.l <M <M; 
2 

f.lc 
6/ IIPH P =-- M'= M; 

2 

Bj IIpH f.LC 
P<----

2 
M', M. 

Ecna >Ke ll > M, To 

A/ IIPH 

li/ npa 

B/ IIpH 

rj IIPH 

,lV IIpH 

c 2 2 
-- (M - 1L ) <P< 0 
2ji. 

c 2 2 P=-(M -f.l) 
2(.1 

- ~<P < .JL. (M2 _ll2) 
2 211 

p ""- 1!:!:.. 
2 

p <-I!:~ 
2 

M
2
-/<M'

2
<0; 

M'= O; 

O<M'<M: 

M'= M; 

M'> M. 

/12/ 

TaKHM o6pa30M, COOTHOllleHHH /12/ H /13/ Bblpa>KaiOT 

To >Ke caMoe, 'iTO a cooTHOllleHHH /7 I a /8/. OHH onpe.ne

llHIOT 3HeprHIO H HMIIYllhC l.JaCTHU - 6pa,nHOHa H TaXHOHa, 

IIpH KOTOpbiX B03MO>KeH IIpouecc IIOrnmueHHH TaXHOHa C 

o6pa3oBaHaeM HoaoB: qacTHUbl. Ilpa 3TOM He paccMaTpa

aanacL 3anpeTbl, BbiTeKaromae H3 3aKoHOB coxpaHeHHH 

3apH,nOB, CllHHOB H T .II. 
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