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··,:.·...: · 1. BBe.l{eHHe 

.. B. pa6o~ax (1~6] paccMoTpea: BOBLitt 1:H:ti .~orepeHTHLIX '::meKTpoMarHHTHblx npo~eccoa -
Kor~peiiTaoe TopMo3aoe · H3~Y'lf!HHe ( KT11 }i cymecTBywmHit_ a a ycTR.HoaKax ·co scipe'IHLIMR 
Iiy'lKaMH c KopoTKHt;ni:crycTKaMa.~ABTopaMH F?K-~aao, qro K'[l1' o6ycixos:ieao H3nyqeaaeM 
qaCTHil O):UIOrO cryCTKa a· KOJIJieKTHBHOM 3JieKTpOMarHHTHOM none BTOporO. qi!C.TfO <lJOTOHOB, 

Hcnymeaal.ix npH C~OJIKHOBeHRH cry,c,TKOB, u'p'onopqaoaa/n;Iio Nf N;, rll.~ Ni ~ 'li!CJIO 'l.aCT~n 
B j-M crycTKe, B TO lipe·MH· KaK ·11.~- 06!>!"1HOtO c o;_e~,<orepeHTHOfO TOpMQ3HOrO• H3JIJI.'leHHR oao· 

TOJihKO KBa.l{paTH"!HO no.'!HCJIY '!aCT!fn •. llocKO~bKY 'IHCno ~aCTHil.B crycT¥e· 11.1IJI THDH'IHOfO :.• 

KOJIJialt11.epa, MOJKeT .fiLI,Tb 60RbiUe '!eM 1010, TO OlKHJ1.aeTCJ! 60JibWoe JCHJieHHe H3Jiy'leHHII B 06- .· 

JiaCTH 3HeprHil ¢oTOHOB Meai.!uli!x KpBTH'le~iolt Ec = 4E'fhc/(m~c4 l), r.n:e l- ll.mma inopor.o 

c~yCTKa, a- E~, m 1 - 3aeprHJI 11, Macca 'lacTnn nepsoro. Oco6eaaocTH • I{.Tl1, oTJIHqaLie oT 

caollcTBhy'IKOBOro (beemst~ahltmg), CHHXpOTP~J.IHOro llTOpM03H~ro ll3JIY'Ieim.l!, ~o/YT 6h!Th 

_HCDOJih30BaHLI l1.1IJI onepaTilBHOrO KO!j:Tp01IH 3a coy.n;apeHii:I!MH crycTKOB H H3MepeB.!ffi napaMe~ .. 
TpOB DY'IKOB.: . . . • / 

. /' 
2. ·oco6enmicnt KTM 

.ll:1IH onpe11.eneaa~cTn paccMo.X:pllM no6osoe coy11.apeaae 3JieKTpoaaoro-l! nporo'aaoro. cry-
CTKOB. l..h!cno KT11 ¢oT'oaoli MOJKHO pacc'!I!TaTb ·no <!JopMyne " '. 1 

, • , • ., • - .. ........, , .•~ • • < , • • , • r 

: ,dN_'= (o./'~r)dw/w)J(w)da:'(w,~~),. > · .. , . (1) 

rJJ.e dac - -ceqeHJie K~MDTO~oac~oro:paccei!HHJI ¢oToHa.c <~neprllel! w H napaMeTpa.MH CTo'Kca 

~. xapaKTepH3YIOIUHM~ ero ~OCTOJIHile U01IHpH3ailllH aa ~JieKTpOHe, a 'q,yHKilHJl J(w) nMeeT 

BHJ1.. . . .. . ' - ··-. ·, . . ··.• . , . . :•. _,., ·• . • . 

J(w) ::= 4·!l'j': .· q1.q1. _; Fp(if)F;(i/)F.(if'- f)d2q1.a2 q~,'q; ;,,~~ = w. 
• . .·• . (27r )4tJ1 q' ~ . . 

llJopM<lJaKTopi.I ~ry~tKaF;(q) Hll':e!OT BHl1. 

F;(i) = j d2~ei~( -ifp)n;(fy, 
'· 

nonepe'!HaJI nnoTHOCTb pacnpe.n:eJieHHII 3apn~a' n;(P) · lll.JeeT sa.u· 
' - . ' -' . ' ' 

J ., ~;(P)=Jn;(r-.. ii.1t)dz,r;::)ii·~)., 

(f) - npoc~paac;sea~an nnoTHOCTb p~c~p~.n:~n~ai;a~pnJ1.aB crycTKe. 
llpase.n:el.i yrn~soe.lf 3HepreTH'!ecKoe · pacnpe.n:eJieane KT11. · 

~-

di.v~·= ~No dE..,· d; diP J(w) . 2 . . . • • • . ~ •. 

· .. 2 E.., (l.+z)427r!(O)(l_+z ,...::2z(6cos2¢>+~1 sin2¢)], 

. . . . 2 . . 8 .. 2 . . E. . . ., a .. 
·z = (-y.O).,No ::= -o.r.J(O),"Ye =-,r. = -·:· . 
. · .. · . .3 .. · , . .m. . . ~· .. 

~ 2 ~. 

,· (2) 

(3) 

(4)• 

(5) 

(6) · . 

3aa'!eBIIJI 3Hepm.l! KOJIJia.l!.n:epoa II BeJIH'IIIH N0 , Ec TaKOBLI (nanyqeane npOToaaoro ny"!Ka): 

Ep,T<~B 

Ec,<~B 

No 

sse 
. 20 

6000 

50 

LHC 
8 

770 
20000 

SPPS 
0.45 

0.9 
770 

TEVATRON 
~ 

1.8 

170 

HERA(p) 
0.82 

70 
14 

YHK 
3 *0.4 

12 

20000. 

B cnyqae .ll3JiyqeaRJI 3JieKTpOHHLIX ny'IKOB pac'leTHLie xapaKTepHCTR~ cooTBeTCTBeaao Ta-. · 

KOBLI: 

B8I1I1-2M B8I1I1-4M CESR BEPC HERA(e) TRISTAN 
Ep,f3B 0.5 .6 6 2.8 26 32 

Ec,K3B 0.02 2 6 0.5 30 260 

No(W) 0.0016 1 4 0.5 0.6 .15. 

Ocaosao.l! BKna.u B '!Reno <!Jc:>ToHOB .uaeT o6nacTb yrnos' (} ~ 1//e (npn (} >> 1//e seJI.Il'IRHa 

dN-y ~ d(}j(}3 6LICTpO .y6LIBaeT). VlHTerpnpoBaBl!e no yrnoBLIM nepeMeHHLIM npHBOl1.1!T K 

crreKTPY KTVI 
dN-y = N04>(E-y)dE-y/ E-y, (7) 

a BeJIH'l.I!Ha 4>(E-,) HMeeT BH.ll 

3 j"" 1 . 1 + z2 E.., 1 E-y 2 J(w) ·. E..,(1 + z) 
4>(E..,)=2

0 
(1+z)2[(1+z)2 (

1 - E)+2(E)JJ(O)dz,w= 41;(1-•~)' (8) 

ll:i>H Mamrx no cpasHeH.IliO c KpHT.Il;ecKo:ll: <~HeprRJIX <!JoToHoB KTVI E-y < < Ec .I!MeeM 

dN = MdE.., 
. -y lYQy·· 

"I 

(9) 

BeJIH'lllHa E..,du /dE.., .llJ!Jl ycTaHOBKH HERA npe.ncTaB1IJieT co6o:tt rrnaTo semPIHHLI . ~ 
1086apH BDJIOTb .no 3Ha'!eHHl1 E-y ~ w-4 f<~B H IIJiaTO BeJIH'l.llHLI ~ 0.06 6apH .l(1IJI 6onee 

BLicoKHx <~Hepmlt <!JoTonoB KTVI. liTo KacaeTCJI HHTeHCIIBHOCTH KTVI HanyqeaRJI I = E.., * 
u * L, r11.e L = 1.6 ·1031 cM-2c-1 ecTb;CBeTilMOCTb ycTaHOBKI'I' HERA, TO .ll1IJI 3Hepm:tt KTVI 
<PoTOHOB nopJill.Ka 103 <~B 3Ta BeJIH'li'!Ha cocTaBilT 0.1 BaTT, a .ll1IJI <~Heprnlt KTVI <!JoToiioB 

rropJill.Ka 107 3B - BeJIH'IHHY aa WeCTb nopllll.KOB MeHbWyiO. 

HarroMHHM ocaoBHLie OTJIH'IHJI KTVI OT · .n:pyr_HX T:iiiiOB l!3JIY'leH.IlJI aa Konna.l!.nepax. .Ll:1IJI 

onpell.eJieHHOCTl! pacCMOTp.llM H3JIY'leHRe <!>OTOHOB 3JleKTpOHOM1 DpOXO.l(JID!HM CKB03b !IpOTOH· 

Hbl.l! crycroK. 
06LI'IBOe TOpM03HOe ll3JIJ'leHHe ,llOM.IlHI'IpJeT ,ll1IJI ,llOCTaTO~HO 60.TfbJ!IHX 3Heprn.l! <lJOTOHa. 

.IJ:1IJI .<lJOTOHOB MaJILIX 3Hepri'I.l! .1!3JIY'leH.Ile orrpe,lle1IJieTCJ! B3al!MO,lle:ll:cTBI'IeM 3JleKTpOHOB C KOJI

JieinRBHLIM <~neKTpoMarHHTIILIM · noneM np0Toaaoro crycTK~. Ero cso.l!cTBa pa.n:n:KaiJ:J,B:o 3a-
- • • • ' •• < - • • : ' • 

BI'ICJIT OT BeJIH'll!HLI 1J OTHOWeHRJI XapaKTepaoro yrna OTKJIOHeHRJI 3JleKTpOHa B none BY'!Ka 

lhcJ:;,,~-...... 1 li~tYf~
U~JiliW.X ic:'~l~i:Dd .. 
6HS~Wi'OTEKA 

-· --



od = r.Npf( u;,.), r~e r., Np, le - KJiaCCII'IeCKnll pa,lU!yc::meRTpona, 'IHCJIO qacTHD; B rrpoion

HOM CfJCTRe, raMMa-cpaRTOp 3JieRTpOHa, a U:r:- rop1130HTaJibHLIJ1 IIOIIepe~HLill pa3Mep IIpOTOH

HOfO IIJ'IRa R TIIIIH'IHOMJ ymy H3liJ'IeHIIJI Or"' 1//e· 

l Od reNp 
1J.I"'...-~-rv--

[R Or U:r: ' 
(iO) 

r~e l, lR = R/!e - rrpo.n;omnaa ~JIHHa rrporonnoro cryctRa H xapaRTepnaa ~JIHHa q>opMHpoBa

HIIJI R~repenTHoro H3l!J~eniiJI, R-"' /em.e2 / ( eB), a xapaR'I'e]:moe MarHHTHoe none B ( Tarwro 

JKe IIOpH~a, RaR H 3JICRTpH'ICCROe II ~el1CTBJIO~ee B TJ JKe CTOpOHJ ),· C03~aBaeMoe IIpOTOHHLIM 

crycTROM, llMCeT IIOpH~OR BeJIH'IIIHLI lEI-~ lEI "' eNpf(lu,:). ,.[(JIH 6oJiblliHHCTBa ROJIJiatt~e
poB Bh!IIOJIHCHO JCliOBHe TJ << 1 (rrpOTOHHLill IIJ'IOR Ha3LIBaeTCH B 3TOM CJIJ'Iae KOpOTKHM), . 

'HCRJIIO'leHHC COCTaBJIHIOT TOJibKO liHHCllHLie e+e- KOJIJiall~epLI. tfanyqeHHe B CliJ'lae TJ >> 1 

na3LIBaiOT 6HMlliTpanynroM (beemstrahlung). 

B o6LI'IHOM TOpM03HOM H3JiyqeHHH '!Hem) q>OToHoB, H3Jiy'IeHHLIX 3JICKTponoM, · rrporropQH· 

OHalihHO 'IHCJIY iipOTOHOB H 'IIICliJ 3JICKTpOHOB: 

dN"'~ "'N.NPdE"'~ _ 
E" 

"'I 

(11) 

C yMeni>ruenneM 3HeprHl1 cpoTona ~JIHHa ·RorepeHTHOCTH ·"' 4!; he/ E"'l cTaHOBHTCH cpaBHH· 

MOll c rrpo.n;oJ!hnoD: ~JIHnoll IIY'IKa l. Ilpn 3HepriiJIX cpoToHa 

,;he 
E"'~ ~ Ec =4-

1
- (12) 

H3JIY'lenne rrpoHcxo~nT OT B3anMo~e.ll:cTBHH 3JieKTpona co BceM. rrpoTOHHLIM crycTKoM. Bepo

HTHOCTh ll3JIY'ICHHH IIpOIIOpJ:lllOHaJibHa RBa~aTy 'IHCJia lJaCTHJ:l B IIpOTOHHOM crycTKe: 

· . . 2 dE"'I 
dN"'~ "'N.Npy· 

"'I 

(13) 

B OTJinqne oT· 6HMruTp.anynra · n cnnxpoTponnoro ll3JIY'ICHIIJI 'IHCJIO q>oTOHOB · KTH TaiURe, · 

, KaR H 'IHCJIO q>oTOHO~ TOpM03HOro ll3liY'IeHIIJI 6ecKOHC'IHO. ,I(JIH rrpnlli:epa IIpHBe~eM 'Ill CliO 

cporonoB, ll3JIY'IeHHLIX B o.n;HHO'IHOM CTOJIKHOBennn crycrKOB B pp-RoJIJia.ll:.n;epe LHC . . . . 
· 4 dE"'(. . 

dN"'I "'10 E'E"'I < Ec = 5903B, 
"'I 

a .n;JIH cpa6pn~H B-Me3oHoB ycTaHOBKH K EK B, E. = 3.5r3B 

7dE"'~ E 
dN"'~ "' 10 -, E"'~ < c = 73B. E . 

"'I 

(14) 

(15) 

. IlpH na6nro.n;e~nH KTH cy~ecTBeHHLIM MOJKeT oRa:iaThCH cpon oT cHnxpoTponnoro 1!3JiyqennH· 

(CH) H~ BHClliHeM MarHHTHOM IIOJie IWJIJiatt.n;epa B CJiyqae H3Jiy'IeHIIJI 3JieKTpOHaMH.' 8TOT 

¢on, TamKe, RaK H OTHoruenne <mcen'c~rnan-¢on, oKa3LIBaiOTCH MaJih!Mn B cnyqae ll3JIY'ICHHH 
IIpOTOHaMH. 

/' 
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3 . .ll:eTeKTHpoBaHHe KTM 

Comacno rrpoBe.n;ennLIM pac'leTaM, 3Ha'InTeJihHaH _qacn crreRTpa KTH naxo.n;nTCH B HK 

o6nacrn; Y'lnTLIBM no o6cToHTeJibcTBo, .n;JIH o6napy>KeHIIJI H HCCJie.n;oBaSIIJI 3cpcpeRTa' KTI1 

MoryT 6LITb IICIIOJih30BaHLI MeTO)l;bl nnq>paKpaCHO.ll: CllHXpOTpOHHOll .n;narHOCTllKH ll JJ;eTeKTil· 

'pywmrre aBTOII!aTH3HpOBaHHLie llHq>Opll!aQilOHHO·H3MepllTeJihHLie CllCTeMLI, pa3pa6oTaHHLie E 
OHJIH [7]. . . ·. ' . 

,.[(,~ o6napy>KeHnH KTH MOJKeT 6I.rTb rrpe.n;JioJKeH MeTo.n; [8] H3MepennH. HHTencnBHOCTII 

nJ,1y'IeHnH, reoMeTpnqecRnx rrapiMerpo!l (pa3MepoB) crycTKa 3apHJKeanux 'Ia~THLI n ero no~ 
JIOlKCHllR B IIpOCTpaHCTBe YCROpllTCJIH, a TaiURe IICCJie~OBaHnH .n;HHaMHRII pa3BllTIIJl crycTKa 

B IIpOQecce B3aiiMOJJ;e.ll:CTBllJl 'laCTRU, OCHOBaHHLlll Ha IICIIOJih30BaHIIIl naq>paRpaCHLIX Cpe,!l;CTB 

BLIBo.n;a II3 BaKyyMHO.ll: RaMepLI ROJIJia.ll:.n;epa KTH; ero TpaacrropTnpoBKH a a Ja.n;aaaoe pac<;TOJI· 

ane ir pern~Tpai:IHI! c rrocne.n;y10~nM rrpeo6pa3oBanneM llHTeacnBaocTn H3Jiy'IeHHJI B 3JieKTpn

'I~CRI!l1 cnrnan. Mero.n; 3aKJIIoqaeTCH B TOM, 'ITO·H3o6pameane rrorrepeqaoro ceqemiH cry~TRa, 
IIOIIaBruero B IIOJie 3peHI!Jl .n;nl!HHOtFORYCHOfP (f=l800, MM), llillpOROIIOJIOCHOfO ( CIICRTpaJibHLlll 

.n;narraJoa 6.\ "' 0, 3-:- 45 MKM) ~IITH'IecKoro TpaKTa, q>oKycllpyeTcJI B Tpe6ye~oM MacruTa6e B 

IIJIOCROCTI! IIHTerpaJibHOfO .n;eTeRTOpa IIJIII 'lYBCTBIITeJibHLIX 3JieMeHTOB ROOp,ll;HHaTHOfO JJ;eTeR· 

Tnpyw.mero 6JioRa, rrpeo6pa3y10~nx 3aperncTpnpoBaanyw naTeacnBHOCTh KTH B 3lieRTpn

'IecRne Cl!fHaJILI COOTBeTCTBYIO~e.ll: BeJIH'Il!HLI. 

,.[(JIH o6napy>KeHnH n .n;eTeRTl!poBannH KTH rrpe.n;naraeTcJI ncrroJih3oBaTh HK-orrTn~y [9], 

cn;nHTI!JIJIHU.I!OHHLI.ll: ro.n;ocRorr [lO]n 6ucTpo.n;el1CTBYIO~.I!e ( T "' 1 MRc) nnTerpaJihHLie l! w'>op

.n;nHaTHLie HK-cpoToiiplleMHIIRIJ:: cpoTo.n;no.n;LI ( Si, 6.\ "' 0, 3-:- 1, 1 M~M), q>oTocorrpoTIIBJieHl!JI 

(InSb, PbSe, GeAu, 6.\ "'0, 7-:-8,6 MRM) 11 rrHpo3JieRTpnKH (LiNb03 , 6.\"' 1-:-45 MRM), 

pa60TaiO~lle RaR lip!! ROII!HaTHOll, TaR If rrpn a30THO.ll: TCII!IIepaType [7]. qyBCTBl!TeJibHOCTb 

.n;eTeRTOpOB B ycJIOBIIHX I!MIIYJibCHh!X: IIOMex ycRopnTeJIH COCTaBJIHeT "' w-• BT. 

4. 3aKJIIO'IeHHe 

O.n;nnM ll3 maBHLIX .n;ocTonacTB .n;narnocTnKH c rroMOil{biO KTH JIBJIHeTCH oTCYTCTBne RaRoro

nn6o Bh!!HH.I!H .na rry'IRH, a IICIIOJib3oBaHne l1K-TeXH.I!RH o6ecrre'lnBaeT TO'lHOCTb 1!3MepeHI!l1 

~ -10% RaR TOKOBLIX, TaK I! reoMeTpii'ICCRIIX rrapaMeTpOB, HCCII!OTpH Ha· 3Ha'll!TC~hHLie liM· 

rryn~>cnue rroMexl! pa6oTaw~ero ycRopnTeJIH. 

· ,I(eTeRTIIpywmiie cncTeML! crroco6HI>I o6ecrre'l.I!Tb H3MepeHI!e TOROBLIX, reoMeTpnqecRl!X H. 

3HepreT.I!'ICCRI!X rrapaMeTpOB IIJ'IROB 3apJilKCHHh!X 'laCTl!I:l C IIOII!O~b!O l!X 113JIY'ICHIIJI, a TaKl!le 

l!CCJie,n;OBaHI!e ,!l;.I!HaM.I!RII 6hlCTpO!Ip~>TeKaiO~HX IIpOQeCCOB, IIJIOTHOCTII ll ymoBOfO pacrrpe.n;e· 

nea.I!JI qacTI!J:l B rry'!Re. YrrpaBJieHHe BCeMn orrepan;nJIMll c6opa n o6pa6oTRll .n;anuux .n;JIH 
cncTeMLI aBToMaTH3l!poBannoro aHaJIH3a rrpOl!3Bo.n;nTCJI rrpn rroMomn rrporpaMM 8 BM. 

ABTOpLI C'I.I!Ta!OT CBOIIM' .n;onr,oM BLipa3l!Th 6naro.n;apnocTh Cep6o B.r. 3a rroJie3HLie 3aMe

qaunJI I! yqecTh ero rrpe.n;noJKeHnJI. 
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Kypaes -3:A., MaJibUeB. A.A. 
. KorepeiiTHOe MariiH)'HO~TOpM03HOe wmyqeHHe Ha I 
. "· ero .uwarnocTwKa . 

\ 

llpe.ucTasneli ~63op 'pa6oT i{o 'wc~ne.uo8ailmq, 
H3JlyqeHHH Ha BC~peqHblX nyqKaX B KOJIJiafulepa: 
Top,Mo3Horo wJnyqeHwH (~Tl1) s o6nacm, MaJihlx 3 
IieHHH BhlCOK03HepreTwqeciclix cryCTKOB qacTHL{ .. Kp: 

,, L ~.J'B~3MO)KHOCTb eroo6HapY:ll(eHwH ." npHM~HeHHH s Bt 

.. · Pa6~Ta sblnoniieHa s '11a6op~ToP"" si.IcoKHx 3 

..:-

llpenpHllT Q0.eil.HHeHIH~ro ,HHCT~~yra ll!lepHbi)( ."' 

) 

Kuraev ·E. A., Maltsev A.A. 
Coher~nt Magnetic-Brem.sstriililung at Colliding Bt 
and It's Diagnostic~· \ · 

The review of papers devoted to investigati< 
magnetic-bremsstrahlung softphoto~ emissio~ at hi 

-iii colliders ·is given: Some cliar~cteristic properti 
phenomenon_ to. the diagno~tics. of beams also disci 

. - • ·. ·. • .·· I· 

' The investigation has been performed at the Lat . ·. . . . 
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