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Bee,AeHne 

B nacTOJimee BpeMJI npe,nJioJKenLI n pa.3pa6aTLIBaIOTCJI pa3Jin11nLie MeTQZJ;I,I ,nnarno

CTHKH ny11Ka HOIIOB, r,.ne B Ka11ecTBe IIOCHTeJiett nmpopMau;nn O ero napaMeTpax IICIIOJil,3Y

IOTCJI BTopn'IIILie 11acTIID;LI, poJK,naromneCJI na 3on,nnpyromett ny110K BnyTpennett MnmenII. 

Cpe,nn nnx 6om,mott nnTepec npe,ncTaBJIJIIOT MeTo,nLI, B KOTOpLix neo6xo,nn:MaJI IImpopMa

o;nJI nenocpe,ncTBenno HJIII 11epe3 npoMeJKyT011nLie 11acTHD;LI nepe,naeTCJI aJieKTponaM, 'ITO 

II03BOJIJieT pa3pa6aTLIBa:TI, icoMnaKTIILie ~arnocTn11ecKn~ ycTpottcTBa ,nJIJI ny11KoB BLICOKHX 

aneprntt ( CM., nanp1rnep, (1-9]). Ilpe,nem,nLie B03MOJKnocTn TaKott ,nnarnocTIIKII onpe,neJIJI-
. . . . 

IOTCJI xapaKTepIILIM BpeMeneM 3JieMenTapnLIX aKTOB poJK,neIIIIJI 3JieKTpOIIOB II B03IIHKaromnMH 

npn 3TOM pacnpe,neJieIIIIJIMH BepoJITIIOCTII 3JleKTp~IIOB ~ npocTpancTBe nonepe'IIILIX (P.,,, Py) 
n npoii;om,nLix (Pz, HJI.n aneprnn E0 ) IIMIIyJI:i.coB Jia6opaTopnott CIICTeMLI 0Tc11eTa ("co6-

CTBeIIIILIMII" pacnpeii;eJieIIHJIMH 3JieKTponoB). Panee 6LIJIO 110Ka.3ano, (7-9], 'ITO ii;ocTaTO'IIIO 

BLICOKaJI TO'IIIOCTI, C'IHTLIBaHHJI JJieCTIIMepnoro q>a.30Boro IIOpTpeTa ny11Ka 3JieKTponaMH MO

JKeT 6LITI, peaJIII30Bana B cJiy11ae nx poJK,neIIHJI C napaMeTpOM yrJIOBOtt aCHMMeTpHH ( CM. 

HHJKe) . {30 = 2 B pe3yJI:i.TaTe II36IIpaTeJI:i.nott oKoJionoporoBott q>OTOJIOIIH3ao;nII s-KBaIITOBLIX 

cocTOJIIIntt.nonoB HJIII npoMeJKyTO'IIILIX 11acTIID; (nanpnMep, H-, Ag-, Cu-, Au- - nonLI IIJIII 

H (2s )-aTOMLI) na OIITIIMaJI:i.Ho IIOJIJipII30BaHHOtt q>OTOIIIIOtt Mnmenn. 

B ii;annott pa6oTe TeopeTn11ecK1I II3y11enLI "co6cTBennLie" pacnpe,neJiennJI. aJieKTpo

noB, poJKii;aromIIXCJI c napaMeTpoM ymoBott acnMMeTpnn, {30 = -1 B pe3yJII,TaTe oii;noqio

TCinnoJ:t nonn3ao;nn pJiii;a n~nOB (nanpnMep, o-, Li-, Na- (10]) na 3on,nnpyromett .ny110K qio

Tonnott M.nmenn pa.3JIH'IIIOtt 110JIJipn3ao;nn, a TaKJKe onpeii;eJienLI • npe.n;eJI:i.nLie B03MOJKIIOCTII 

ii;narIIOCTHKH 110 3THM q>OT03JieKTponaM. 

MeTO,A " pe3yJibTaThl pact.teTa "co6cTBeHHhIX" 
. pacnpe,AeJieHnu · 

• f ' • \ ~ 

B ocnoBy pac11eTa "co6cTBenm.rx" pacnpeii;eJienntt noJioJKeno ymoBoe pacnpeii;eJienne 

du/ dO. q>OT03JieKTponoB B cncTeMe noKoJI nonn3yeMott 11acTno;LI, TeopeTn11ecKn IIOJIY'lennoe 

AJIJI OJ];IIOq>OTOIIHOtt HOIIH3ao;nn JIHIIettHO IIOJIJipH30BaIIIILIM ll3JIY1IeHneM B pa6oTe (111 n 110.n;

TBepJK,nennoe 3KCIIepnMeHTaJI:i.no, nanpnMep, ,nJIJI IIOHOB H~, o- II c- HH3KIIX. 3Heprntt 

(E;= 700 aB) B pa6oTe [12]: 

O'tot [ ] du/dO. = ~ · 1 + f3o • P2(cos0) , (1) 

rii;e P2(cos0) = 0.5(3cos20 -1); u101 - ce11enne qioTonoHII3ao;nII; 0 - yroJI Me}K,ny nanpaBJie

nneM BLIJieTa aJieKTpona n BeKTopoM noJIJipII3ao;IIn qioTona; {30 - napaMeTp yrnoBott aCHMMe~ 

TpIIII, aaBIIcJimntt OT na11aJI:i.noro II Kone11noro RBaIITOBLIX cocTOJIHntt aJieRTpona, a11eprnn 110-

momaeMoro q>OT~na II MaTpII11noro aJieMenTa nepexoii;a npn qioTononnaao;IIn (-1 :5 /30 :5 2) . 
.Ll:JIJI q>OT03JieRTpOIIOB C f3o = -1 IIOJIY'laeM npocTyro aaBHCIIMOCTh du/dn ~ sin20. 

KnneMaTII'leCKII OAHOq>OTOIIIIYIO HOHH3ao;nro MOJKIIO paccMaTpnBaT:i. RaR .n;Byx11aCTII'I

IILitt ( aJieRTpon, ocToB) paaBaJI RBa3n11acTno;LI, B03IIHRaromett npn nomomennn q>oTOna IIo

nnayeMott 11acTno;ett. Ilpn OKOJIOIIOporoBott q>OTOHOIIH3ao;nn 3HeprnJI q>OTOIIa J];OCTaTO'IHO 

MaJia ll MOJKIIO IIOJiaraT:i., 'ITO o;enTpLI nnepo;IIH RBa3H'laCTIID;LI ll nonnayeMO:ll: 11aCTHD;LI co

Bna.n;aroT. B 3TOM CJiy11ae BeJIH'IHHa HMIIYJihCa HHJKeRTnpyeMoro q>OT03JieRTpona B CHCTeMe 

IIOKOJI IIOCJie.n;ne:ll: 6yii;eT paBIIa 



rne fn - nopor <PoTOllOilll3an1rn; µeo = meM0 /(me + M 0 ); liw = liw0 y(l - /3 · cos77); 
'Y = (l-/32)-1 ll /3 - peJIJITllBllCTCKlle napaMeTpLI IIOHll3YeMol!: 'laCTllllLlj Wo - 'laCTOTa <PoToHa 

B Jia6opaTopnol!: CIICTeMe OTC'leTaj 7/ - yroJI nepece'leHllH IIOTOKOB <PoTOHOB ll llOHll3YeMLIX 

'laCTn:n; m. ll Mo -. MaCCLI IIOKOH :meKTpona ll OCTOBa; C IIOMOillblO peJIJITllBllCTCKIIX npe

o6pa30Ban11:tt IIOJIY'laeM CJieny10m11e BLipa.JKeHllH .ii;JIJI KOMIIOHeHT llMIIYJibCa llIDKeKTHpye11rnro 

cpoT03JieRTpona (Px,Py,Pz) ll ero RllHeTllqeCKoil 3Hepr11n: (Ek) B JI~6opaTopnol!: CllcTeMe 

OTC'leTa;_ 

Ek= C'Y---: l)m.G2 +-y/3CP0 [(sin8 · coscp · sina + cos0 · co~~)sin17-

sin0 · sincp · cos17J, 

Px = P0 (cos8 · sina_- sin0 · coscp · cosa), (3) 

'Py= P0 [sin8 · sincp • sin17 + (sin0 · coscp · sina + cos0 • cosa)cos17), 

Pz = -y/3meC + -yP0 [(sin8 · c~scp · sina +.cos0 · cosa)sin17 - sin0 · sincp · cos77), 
. . . .. 

rne Pz - ROMIIOHenTa IIMIIYJibca 3JieRTpona B nanpaBJieHllll JlBllJKeHllH llOHll3yeMO:lt qacT11nLI; 

Px nanpaBJiena nepneHJlllKYJIJIPHO, a Py JieJKllT B IIJIOCKOCTll B3allMO)le:ltcTBIIH qaCTllnLI C 

<PoTOHOMj cp - a3HMyTaJibHLI:lt yroJI BLIJieTa 3JieI<Tpona OTHOCllTeJibilO BeKTOpa IlOJIJlpll3an11H 

cpoTona; a - yron MelKJlY nnocKocTbIO noJIJ1p113ann:11 <PoTona II nnocKocTbIO ·ero B3allMonel!:

cTBIIJI C llOHll3YeMOH 'laCTllne:tt. 

"Co6cTBennue" pacnpene~en11JI <PoT03JieKTponoB B npocTpancTBe nonepe'IHLIX 11M

nyJibcoB f(Px, Py) 11 3nepr1111' f(Ek) 6unn: nonyqenLI c IIOMOillbIO •(3) B pe3yJibTaTe '111-

cJiennoro MO,lleJillpoBann:JI II renepan11n: 3naqenHil: 0, cp n: a B cooiseTcrs1111 c 11x cpynKnno

naJibHLIMll 3aBllCIIMOCTJIMll : JlJIJI 'P - paBHOBepOJITHOe •pacnpenenenlle B npenenax (0,2ir ), 
0 - no 3aKony sin20 B npenenax (0,ir), JlJIJI nenoJIJ1pll3OBannoro 113nyqen11JI ncnoJib30Ba

Jiocb paBHOBepOJITHOe pacnp~neJI~Hlle a B npenenax (0,ir ). 'K~Jill'leCTBO JiqeeK JlllCKpeTHLIX 

pa36n:enn:tt (Px/ P0 ,Py/P0 )- npocTpanciiia n: :mepm11 B 6e3pa3Mepnux eJlllHllnax XS = 
[Ek - ('Y - l)m,G2)/(0.l-y/3GP0 ) cocTaBJIJIJIO 2()120 n: 20 coorneTcTBenno. Ilpn: 3TOM 06-

mee KOJillqecTBO anaJill3HpyeMLIX <PoT03JleKTpOHOB BLI6HpaJIOCb TaKllM ( o6uqno 5 • 105 ), qro6LI 

CTaTllCTllqecKlll!: pa36poc 'lllCJia 3JieKTpOHOB B JI'lel!:Ke ypoBHJI 0.1 OT MaKCIIMaJibHOro ne npe

BLIIDaJI ~10%. IloJiyqennue TpexMepnue npencTaBJiemm f(Px,Py)- pacnpenenenn::tt (a) ll 

llX TonorpaMMLI ( 6) JlJIJI HeKOTOpLIX Bapn:aHTOB a ll 7/ rrpencTaBJieIILI na p11c.l-8. B OTJill'llle 

OT cnyqaH /3o=2 [13] 3)leCb He na6n10naeTCJI CTOJlb 3aMeTHaH 3aBllCllMOCTb pacnpeneneH11:lt OT 

3rra'len1Iii: all 77, a rron6opoM 3TllX napaMeTpoB ne ynaeTcJI rronyqJITb pacnpenenenHJI c HpKo 

BLipa.JKeHHLIMII MaRCHMyMaMll ll MaJILIMll mHpllHaMll llX npoeK~HH na Px/ P0 - llJIII Py/ P0 -

KoopnirnaTLI. Ananornqnuii: BLI~on M~JKeT 6LITb cnenan JI JlJIJI cnyqaH f(X S)- pacnpenene

nn:il:. Ha p11c.9 JlJIJI npn:Mepa npencTaBJienLI rroJiyqenrrue "co6crneniiLie" pacnpeneneHlrn 

cporo3JieRTponoB no 3Hepr1rn: JlJIJI 77 = ir /4, 3ir / 4 ( a), 77 = ir /2 (6) JI pa3n11qnoro rrpocTpan-

crnerrno~o IIOJIOJKemrn IIJIOCKOCTII IIOJIJ!pll3anirn ll3JIY'leHl!Jl: • 

··{, 2 
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3aKn104euue 

Ma aaamrna rronyqeam,rx "co6crneHHL1x" pacrrpenene1mlt cJie.l{JeT, qTQ rrpe,!leJibHLle 
B03MOJKHOCTII .l{IlarHOCTIIKII rryqKa IIOHOB IIO q>OT03JJeKTpOIIaM C rrapaMeTpOM yrnosolt 3CHM

MeTpIII1 f3o = -1 orrpeneJIIIJOTCH B OCJJOBJJOM KIIJJeMaTIIKOlt 3JleMeHTap11oro aKTa IIX po)K.l{eHIIH 
{BeJIIlqIIHOlt Po)- IlpII 3TOM, aanpHMep, ToqJJoCTb, C KOTopolt q>OT03JJeKTpOIILI noBTOpHIOT 
3IIeprI1JO ( B OTJJOCIITeJJbIILIX enIIIIHIJ;ax) II nanpaBJJeJJile IIMnyJJbca IIOIIH3YCMOlt qaCTIIIILI B 
Jia6opaTOpnolt cIICTeMe oTcqeTa cinpeneJI/leTCH BeJJI1qI111aMI1 · 

2/37 ~-~·---
!:l.E./ E. ~ ( 1) C · y'2µ.o(hw - fn), 

7- m. . . 

!:10.(pan] ~ 2. J2µ.o(hw - fJ 
7/3m 0 C ' 

(4) 

rne E. = m,E,,/M,., E,, II M,, - KIIIIeTI1qecKaH 311eprI1H II Macca noKoH IIOHil3yeMolt qacTIIIILI
, KaK BIIAHO Il3 pnc.1-9, BLl6op onTIIMaJJbilO noJ111pI130BaJJnolt q>OTOIIHOlt MIIIIICilII (npII TOM 
JKe 3HaqeJJIIII Po) ne naeT 33MeTIIOro 3q>q>CKTa II JJIIIIIb He3HaqI1TeJJbHO (nanpIIMep B ~ 1.2 
paaa no 3HeprIIII II ~ 1.4 paaa rro rrpoeKIIIIII narrpasnenIIH IIMIIYJJbca) ynyqruaeT ToqnocTb 
noBTOpeHIIH <pa30BOro rropTpeTa rryqKa 3JJeKTponaMII II rrpeneJibJJLJe B03MOJKHOCTII COOTBCT
CTBYJOIIIelt .l{IlarnocTIIKII. MIIHHM3JlbHaH seJJI1qI1na nw- fn B BblpaJKeHIIHX ( 4) BL16I1paeTCH Il3 
ycJIOBHH 0.l{HHaKOBOro ceqeHHH q>OTOHOHH33IIHH ){JIii DCCX HOHOB IIJJH rrpOM!,lKYToqnLIX qacTIIII 
B IIOTOKe na 30H.l{Hpyroruelt MHIIIeIIH. 
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ApTeMOB A.C., ABIIJ{s6a A.A. P9-93-431. 
IIpe,):(eJihHhle B03MO)KHOCTH ,):(HarnoCTHKH nyqKa HOHOB 
no cpoT03JieKTpoHaM c napaMeTpoM yrJioBoii acHMMeTPHH Po = -1 

.l(mr cpOT03JieKTPOHOB, po~arom;uxc.sr C napaMeTPOM yrJIOBOH aCHMMeTPHH 
Po = - 1, llHCJieHHhlM MOAeJIHpoBaHHe~ nonylleHhl COOTBeTCTByrom;ne «co6cr-

BeHHhle» pacnpeAeJieHH.sI B npoCTpaHCTBax nonepel!HhlX HMilYJihCOB H 3HepmH 
na6opaTOPHOH CHCTeMhl OTClleTa. PacCMOTpeHhl npe,):(eJihHble B03MO)KHOCTH AH
arnOCTHKH IlYl!Ka, KOrAa HHcpOpMau;1rn O ero napaMeTpax nepeAaeTC.sI IlOTOKY 
3THX cpOT03JieKTPOHOB B pesyJihTaTe OAHOcpOTOHHOH HOHH3au;HH HenocpeACT
BeHHO HOHOB B IlYllKe HJIH npoMe)KyTOl!HhlX qaCTHIJ;, BhlBO,):(.sIIIJ;HX HHcpOpMau;ttIO 
0 IlYllKe sa ero npeAeJihl. II pH 3TOM xapaKTepHO OTHOCHTeJibHO CJia6oe BJIH.sIHHe 
IIOJI.sipH3aIJ;HH 30HAHpyrom;~ii cpOTOHHOH MHmeHH Ha TOllHOCTh IlOBTOpeHH.sI cpa-
30B0ro rropTpeTa IIYllKa cpOT03JieKTPOHaMH. 

Pa6om BhlIIOJIHeHa B Jia6opaTOpHH BhlCOKHX 3Hepm:ii Ol15Il1. 

Coo611.teHHC Om.e,!IHIICIIHOI'O HHCTHTJT3 11,!ICpHblX HCCJIC,!10B3HHM. )J.y6»a, 1993 
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For the photoelectrons, produced with an angular asymmetry parameter 
Po = -1, by numerical simulation the corresponding <<Own» distributions in the 

space of transverse momenta and energy of the laboratory frame, are obtained. 
The potentialities of beam diagnostics are considered for the case when 
information about its parameters is passed to a flux of these electrons as the 
result of single-photon ionization of ions in a beam or intermediate particles, 
taking out beam information outside. Alongside to this, relatively small 
polarization influence of probing photon target on the repetition accuracy of 
phasespace portrait of the beam by photoelectrons, is taking place. 

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