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1. BBEAEHItlE 

B cBoe BpeM~ An~ onHcaHH~. pen~THBHCTCKoro Bpa~eHH~ 6~nH pac
CMOTpeH~ nopeH4-noA06H~e TaHreH4HanbH~e npe06pa30BaHH~ 11,21 KO

Top~e B 4 HnHHAPH4eCKHX KooPAHHaTax HMe~T BHA: 

t = (t " - cu r 2c -2 <p') y, <p =: (r/J' - cut"') y ,. 
/1/ 

r = r' == cons t •• z = z " = const 

rrie 'y == (1 - (,,2 r 2 c -2 ) -1/2, C - CKOPOCTb CBeTa. <l>opMynbl /1/ onn
c~Ba~T nepexOA OT HHep4HanbHo~ K-cHcTeM~ K HeHHep~HanbHo~ K1-CH
CTeMe, Bpa~a~~e~c~ c nocTo~HHO~ yrnoBo~ CKOPOCTb~ cu(wr < c) 80
xpy r OCH z ", co ananaiouieà c OCb~ z !{-CHCTeMbl. ~ 

npe06pa30BaHH~ /1/ 06ecne4HBa~T <l>opMHHBapHaTHocTb 3neMeHTapHO
ro HHTepBana ds, KBaApaT KOTo~oro B 4HnHHAPH4ecKo~ CHCTeMe KOOP-

AHHaT paBeH 

ds2 = c2dt2 _ r2dcjl 2 _ dr 2_ d7. 2. /2/ 

OTMe4anOCb / 2 /,HanpHMep,PaHbwe y~e 4~0 pen~THBHCTCKoe ypaBHe
HHe ABHmeHH~ B ~HKnOTpoHe nH60 B MarHHTHQM cneKTpOMeTpe <l>aKTH-· 
4ecK~ ~Bn~eTC~ cneACTBHeM HMeHHO AaHH~X npe06pa30BaHH~. HH~e M~ 
npHMeHHM nonY4eHHble Ha HX OCHOBe npe06pa30BaHH~ An~ 3HeprHH H MO
MeHTa HMnynbca An~ onHcaHHA CTPYKTYPbl spaurar ensuux crtex r poa. F1A~J? 

2. 3HEPrltl~ Itl MOMEHT ItlMnynbCA 6bICTPOBPAIUAIO\.UItlXCfI TEn 

B~TeKa~~He H3 npe06pa30BaHH~ /1/ COOTBeTCTBY~~He $opMyn~ An~
2{

3HeprHH H MOMeHTa HMnynbca HMe~T BHA/ 

E = (E'" - cuM"') y , M = (M' 

rAe M == rpq;=r[rnr(d<fJ/dr)]. 
06ecne4HBa~T HHBapHaHTHocTb 

E 2 _ r -2 c 2 M 2 = in v. == E 2 , 
O 

cu r 2c -2 .E ") y , /3/ 

OTMeTHM, 4TO 3TH npe06pa30BaHH~ 

Bblpa~eHHA 

/4/ 

OTKYAa cneAyeT, B 4aCTHOCTH, paBeHCTBO 

E =JEr: r -2c 2 M 2 /5/• 

paCCMaTpHBaeMOM penATHBHcTCKOM cnY4ae H33aMeTHM TaK~e, 4TO B 
BeCTI;oe «naccauecxoe pe aeac r ao -dE / acu =:M Y>l<e He aunonaaer ca . 

Ero MeCTO 3aHHMaeT 
dE 

. -- ""M,au 
r,L\e 

/6/ 

ebVnfiíi~tiHNfi g»C1UTYT~ 
Wl~~~t:",:!l w "l,~l1JUíl!H':~. 

6b1S11,tCTEKA ~.; 
1 



u c Arth ~ = .!...ln 1 + (j) r/c í 7/ 
nony-urr s 3aBIIlCIIlMOCTb OT M, TO OHa yxe He 6YAeT IIlMeTb TaKOE ro t c 2 1 - (j)r /c 
ro npOCToro BIIlAa, KaK et>opMYIla /10/. 

Mbl 6YAeM uaauear s TaHreH4~a.nbHo~ 6bICTpOTO~. 

np~ ycrto sau M'==O (E"':::E o) ~ noc r arouuoà MaIlOCT~ Be.n~4~Hbl 

fJ = (j)r/c et>opMynbl /3/ MorYT 6blTb npencr aanexu B B~Ae pa3Ilo>t<eH~~ 3. BPAlUATEnbHblE cnEKTPbl .8AEP 
B PRA 

3HeprlllR Bpa~aTeIlbH~X YPoBHe~ RAep onIllC~BaeTCR 1Il3BeCTHO~ et>op
E - E (1 1 (j)2 r 2, 3 cu4 r 4: 5 (j)6 r 6, )

- 0+-2 -+-8 --+-16 ---+,.., /8/ Myno~ 
c 2 c 4 c 6 

M2 h2 
E == - == -1(1 + 1), /11/

2 E o 2J 2J _ (j) r 1 (j)2r 2 3 (j)4 r 4 
M-- (1+---+_ ......._-+ ... ).
 /9/ 

I; 
rAe J - MOMeHT IIlHeP411l1ll RApa, I - ero yrnoaoã MOMeHT /cnIllH/. OAc 2 2 c 2 8 c 4 
HaKO no Mepe YBeIllll4eHHR 1 Ha6Il~AaeTcR OTKIlOHeHlIle OT npocTo~ 

2 nponOP411l0HaIl b HOCTIIl 1 (I + 1). KaK 3TO snepaue õuno 3aMe4eHOB cnyuae 'Bpa~eH~R 4acT~4bl MaCCbl rn Eo == mc ~ Bblpa>t<eH~R /8/ ~ /9/ 
O.DOpOM 11I MOTTeIlbcoHoM/4/, nplll He CIlIllWKOM 60IlbWIIlX 3Ha4eHIIlRX I

6YAYT CIleAY~~~M~: 
3TO OTKIlOHeHlIle MO>t<HO npK6IlIll>t<eHHo onlllcaTb 4IleHOM, nponOP411l0HaIlb

4 6 HblM 12(1 + 1 ) 2 *). B o6~eM cny-iae IIlMeeM / CM., HanplllMep ,/6/ /: 
E ::.. .l. cu 2 (mr2 + 3 J!!L (j)2 + 5 ..m~_ (j) 4 + .•. ), /8 ' / rot 2 4c2 8c 4 E I == AI (1 + 1) + B 12 (1 + 1) 2 + C 13 (I + 1) 3 +..., / 13/ 

rAe A, B, 11I C paCCMaTpIllBa~TCR KaK napaMeTp~ TeoplIllll. 
mr4 2 ror'e 4TO KacaeTCR nepBoro napaMeTpa, TO c ylleToM /11/ 04eBIIlAHO,M :::-cu(mr 2 + 2 - - (j) +3 __ (j)4+ ••• ), /9 1 / 

4c2 8c 4 4TO OH aapaxae r ca lle'pe3 MOMeHT IIlHep411l1ll RApa A::: h 2/2J . nplll 3TOM 

1Il3MepReMwe Ha on~Te MOMeHT~ IIlHep411l1ll Rgep nplll6Illll311lTeIlbHO B Tplll 
r ne E rot ::: E - E o· AHaIlor~4H!>IM o6pa30M, onupaacs Ha et>0PMYIlY /5/, pa3a MeHbwe COOTBeTCTBY~~IIlX BeIllll411lH AIlR TBepAoro wapa paAlIlyca 
nOIlY4~M r ::= 1,3 . A113 $M (J exp '" 0,3 J :8.). KOHe4HO, B cny-rae r aepnor-o au

TRHyToro 3IlIllllnCOIllAa, Bpa~a~~erOCR BOKpyr OCIIl CIIlMMeTpllllll, MoMeHT 

E __ 1 IIlHep4~1Il J~~. t'10>t<eT 6blTb KaK yronuo MeHbUJe i~B '. O;t:lHaKO, KaK cne-..!.. l,M 2 1
 
rot
 2 rnr2 8 3r 4c2 AyeT 11I3 on~Ta, RAPO Bpa~aeTCR BOKpyr OCIIl, HopManbHO~ ero OCIIl 

/10/
m

CIIlMMeTpllllll. 

• __5_ _ __1~ M8 Paanoxe aue BIIlAa /13/, KaK BbIRCHIIlIlOCb, IIlMeeT nIlO,XY~ CXOAklMOC-rb • 
+ .... ECIlIll >t<e IIlcnOIlb30BaTb pa3Ilo>t<eHlIle no CTeneHRM Bpa~aTeIlbHo~ 4aCTO128' m 7r 8 c e 

Tbl/7/: 

np~BeAeHH~e B~we et>OPMYIl~ on~C~Ba~T 6~cTpoe Bpa~eH~e TeIl AOCT~ E =..1. (j) 2 (J + 3C (j) 2 + 5D (j) 4 + ... ) , /1 4/
rot 2 o 

T04HO MaIlblX p aaraepo s /no cp aeue-uuo c r / • 
Cnenyer OTMeT~T b , 4TO Bblpa>t<eH~R /8 I / ~ /10/ - CIleACTB~e p aa> 1/2 4:h [1(1 + 1)] = (j)(J + 2C (j)2 + 3D (u + ... ),

o /15/
IlO>t<eH~R COOTBeTCTBY~~~X T04H~X B~pa>t<eH~~ no napaMeTpaM $ ~ $y. 
nOCKonbKY 3T~ Bem'14~Hbl ripa {3", 1 3Ha4~TeIlbHO OTIl~4a~TCR, TO pa TO CXOAIIlMOCTb cy~ecTBeHHO YIlY4waeTCR. nplll 3TOM TpexnapaMeTplll4ec
A~YCbl CXOA~MOCT~ PRAOB /8 1 / ~ /10/ 6YAYT TaK>t<e 3aMeTHO OTIl~4aTb Koe $IIlTlIlpOBaHlIle OKa3~BaeTCR aaMeTHO Ily4we AByxnapaMeTplll4eCKoro. 
CR. TaK, OKa3bIBaeTCR, 4TO ecrn- ripa (3= 0,7 OH~ CXOARTCR /c T04 Ha OCHOBe pe3YIlbTaTOB pa3AeIla 2 /CM. TaK>t<e /8// et>OPMYIl~, onlllc~
HOCTb~ AO 4-x 4IleHoB/ npaKT~4ecK~ OA~HaKOBO, TO yxe ripa $= 0,8 

Ba~~lIle Bpa~aTeIlbH~e cneKTp~ RAep, nplllo6peTa~T RCH~~ et>1Il311l4eCKIIl~ 
nocIleAH~~ PRA paCXOA~TCR. 

np~ on~caH~~ Bpa~eH~R TeIl 60IlbW~X pa3MepOB HY>t<HO, on~paRCb 

Ha et>OPMYIlbl /8 1 
/ 11I /9 1 

/ , npOBeCTIIl COOTBeTcTBy~~ee ~HTerplllpOBaHlIle. 
*)TIyqwee cornaCHe c 3KcrrepHMeHToM AaeT APyraH AByxrrapaMeTpH

\IJI, xecxaa cPopMyna /5/.
3TO nplllBeAeT K nORBIleHIIl~ AonOIlHIIlTeIlbH~X COMHO>t<IIlTeIle~ Y CIlaraeM~X 

B Aa~H~X B~pa>t<eHHRX. HanplllMep, B CIlY4ae TBepAoro wapa paAlIlyca 1 I

{ ~o r---;;-
nOCTORHHO~ nIlOTHOCT~ nOIlY411lM 2/5, 8/35 11I 16/105 AIlR nepBoro, E I = - (...; 1 + -- 1(1 + 1) - 1 ) . /12/ 
BToporo 11I TpeTbero 4IleHOB COOTBeTCTBeHHO. ECIlIll B 3TOM CIlY4ae c' ,10 
11I3 Ha~AeHHbIX TaKIIlM 06pa30M Bblpa>t<eH~~ AIlFl E rnt 11I M Mbl nonur ae-rcs 

2 3 

.... 



\. 

CM~cn*). np~ 3TOM, 04eB~AHO, 4TO B np~H~~ne MO*HO nOnY4~Tb aHa
n~T~4eCK~e Bblpa*eH~fI AnR COOTBeTCTBYIO~~X K03q,q,~~~eHTOB. Bonpoc 
OTHOC~TenbHO JO M~ y*e 06cY*Aan~ B~We. 4TO *e KaCaeTCfI C ~ DJ 
TO C T04HOCTbIO AO He 04eHb cy~ecTBeHH~X 4~cneHH~X K03~~~eHTOB, 
saB~CR~~X OT q,qPM~ Bpa~alO~erOCR Tena ~ AP., ~X TeopeT~4eCK~e 
sHa4eH~R**) OKas~BaIOTCR SHa4~TenbHO MeHbwe 3Kcnep~MeHTanbHO ~s
MepeHH~X. 4T06~ cornaCOBaTb HX Me*AY C060H, HY*HO AonycT~Tb, 4TO 
npeAenbHoe SHa4eH~e CKOpOCT~ onpeAenfleTCfI BenH4HHOH en = c In • 
rAe n - HeKoTop~H 3q,q,eKT~BH~H nOKasaTenb npenOMneH~fI In .. 70/. 
B MOAen~ *~AKOH Kann~ TeopeT~4eCKHe SHa4eH~fI J o 6n~SK~ K 3KcnepH
MeHTanbHblM, OAHaKO Anfl C ~ D • KaK Ka*eTCR, cornac~e YXYAwaeTCfI. 

4. 	3AKIl104EHI1E 

I1cnonb30BaHHe penflT~B~cTCK~X q,opMyn AnR 3Hepr~H ~ MOMeHTa HM
nynbca 6b1CTpOBpa~alO~erocR Tena nOSBOllReT onHcaT b OCHOBHble oco
6eHHOCT~ Bpa~aTeJ1bH~X nOJ1OC RAep. OKaSbIBaeTCfI, o,QHaKO, 4TO npH 
3TOM He06xoAHMO BBeCTH HeKoTopblH 3q,q,eKT~BH~H nOKasaTenb npellOM
neH~fI. KpoMe Toro, nO-B~AHMOMy, ~MeIOTCR TPYAHOCTH B AeTaJ1bHOM 
corllaCOBaHHH TeopeTH4eCKHX H 3KCnepHMeHTallbHbix SHa4eH~H K03q,q,~

~HeHTOB pasno*eH~H B Bblpa*eHH~ AnR 3HeprHH Bpa~eH~fI. 

ABTOP 6naroAapHT r.H.Aq,aHacbeBa sa KOHcynbTa~HH. 
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PYKonHcb nocTynHna B ~SAaTeJ1bCKHH oTAen 
14 HOfl6pR 1986 rOAa. 

*) B qaCTHOCTH, CTaHOBHTCR nOHHTHbW, noqeMY ~opMyna /12/ nyqme 

onHCblBaeT 3KcnepHMeHT8.!1bHble AaHHble, qeM COOTBeTcTByIOl~aR ~OpMyna 

/13/ . 

**) B MOAenH TBepAoro pOTaTopa. 
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CTpeJu.qoB B.H. P2-86-741 
BwCTpoBp~ecR Tena 

06c~aeTCB B03MOBHOCTb npHMeHeRHB WoPMYn npeo~paSOBaHHB 
ARK SHeprHH H MOMeHTa HNnYnbCa 6YCTPOBP~CR Ten K ODHCaHHm 
BPaDlaTenbHblX CneKTPOB .R.D;ep. YKa3aHHWe 1lIoPMYJDoI BlilTeKatOT H3 no

• 
• 

peHq-nOAO~HWX /TaHreHqHanbRYX/ npeo~pasoBaHHA AnR KOOPAHHaT, 
o6ecne~~ WOpMHHBapHaHTHOCTb HHTepBana H OnHcYB~ pe
nRTHBHCTCKoe BPaDleHHe•

• 
Pa~OTa BHnOnHeHa B na~opaTopHH BMCOXHX 3HeprHA. 

Coo6meHHe 06J.e.IlJIHellHOI'O 1IHC'l1ltym BAopHIIIX ~JIIHHi.)lyfiHa 1986 

ITepeaoA O.C.BHHorpaAoBoA 

Strel'tsov V.N. 	 P2-86-741 
Fast-Rotating Bodies 

The possibility of application the transformation formulas 
for energy and angular momentum of fast-rotating bodies to the 

if
i description of nuclear rotating spectra is discussed. The for

mulas follow from Lorentz-like (tangential) transformations for 
coordinates providing the form-invariance of interval and des
cribing the relativistic rotation. 

The investigation has been performed at the Laboratory 
of High Energies, JINR.
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