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.AlcryaALHocn. TeMLI 

HsA.yq:eHHe qacmn; BhlCOKhIX 3Hepmil: B .nepHOA1f110CKHX CJ>eAa.X 
IIIHpOKO IIpHMeIDieTCH B HaYKe, npoMIDI.IA.eHHOCTH H i.\reAHD;lme. 
Muoro11HCAeHHble KOH<t>epeHD;HH H COBelll;aHWI, HM0BIIIHe MeCTO B 
IIOCJl.0AIJH0 rof>P1., CBHAeTeJ\hCTBYJOT 0 HaytIHOM HHTepece K npo6A.eMaM 
H3Ayqemur. MHome HCTO'lHHKH CHBXpOTpOHHOro HSA.yq:emm Ha OCHOBe 
3A0KTpOHHhIX HaKOIIHTeA.eH c 3Hep:rmIMH :BeCKOAhKO f3B H, oco6eHHo 
CHBXpOTpOHHLie HCTO'IHHKH TpeTbero IlOKOAemm, HMeIOT KaHaAhl 
MOHoxpoMaTH<IeCKBX <t>oroHllhIX IIyq:KOB OT Y<I> AO peHTi'eHOBCKo:H o6A.aCTH. 
3TH HCTO'IHHKH :03.h.yq:emm H HX 3KCIIll.yaTan;WI BeC:&Ma AOporocromqHe. B 
npOMI:.IJ.J.tAeHHOCTH H MeAHD;HHe HCIIOA1>3YJOTCSI TaIOKe 6oAee AemeBLie 
peH'l'I'eHOBCKHe IIyq:KH, noAyqeHHLie npH IIOMO~ AHHeHHLix H KOJ\hI{eBi.rx 
3AeKTpOHHLIX ycropHTeA.e:H c 3Hepnm:MH 10 - 100 M3B. CosAaHHe 

peHTreHOBKHX H 7-AaSepoB cerOAHSI noKa He ocym;ecTBHMO, H B 3TOH CBSI3H 
3a,l.l,a11a )7BeJ\.H'leHWI HHTeHCHBHOCTH npHMeHSieMLIX <t>oTOHHLIX nyq:KOB, 
HCCA0AOBa.HHKI KOToporo nocmun;eHa A1fccepTan;wi:, npHo6peTaeT 
IlpaKTH'leCKytO 3Ha'IHMOCTb. 

PeHTreHOCBKoe nepeXoAHoe :e:SAyq:e1rne (PnH) ffBAf!eTCSI OAHHM :e:s 
qacro npHMerureMLix mnoB H3Ayq:eHHH:. PI1H reuepu:pye-rcg npH 
npoxoJKAeHHH sapSDKeHHoH 11a~ qepes rpa.HHey MeJKl!iY NJYMSI cpeAaMH 
c paaAHtIHbIMH Alf3AeKTpH11eCKHMH IIOCTOSIHHLIMH, HAH 11epe3 CTOIIKY 
UAaCTHH. ITOCAe TeopeTll'tecKoro H 3KCIIepHMeHTaAhHOro HCCA0AOBaHWI [1,2] 
PnH npHMeRSieTcH AMf. HAeHTH<t>HKan;mi: 11acTHD; (3] IIO'ITH BO Bce:x: 
ycKopHTeA.SIX H ycTaHOBKax AMf. KocMH11eCKHX Ayq:e:H. B uacro~ee BpeMSI 
IIpHMeHeHHe AeTeKropoB PITH orpaHH11eHo MaKCHMM:&HhlM 3Ha11e1rneM 

rroporoBoro ./\.opemi; <t>aKTopa 'Yt11r=E/mc2= 102-103, rAe E H m 3HeprHSI :e: 
Macca 11aCTHD;LI cOOTBeTCTBeHHo. C YBe.llli'leHHeM sua11eHHSI ./\.opemi; 
<t>aKropoB HCCA0AY0MbIX qacTHI{ aKTYCLU>HOH CTaHOBHT:&CH 3ClAa'la 
)7BeJUf'leHWI 3HepreTH11ecKoro HHTepBaAa :HAeHTH<t>HKar(HH 11acTHD;. B AaHHOH 
pa6oTe npEW\ID'aeTCSI HOBLIH nm AeTeKTOpa PITH. ITpHBeAeHHLie MoHTe 
KapAo paC'leTbl noKaaLIBaIOT, 'ITO npEWUU"aeMh!H AeTeKTop PITH AeHCTByeT 

npH 3Ha'leHWIX 1thr= 104-105. 
AJ>yro:H BWKHOH IIpOOAeMOH B o6AaC1'H rrepexoAHoro H3A.yq:eHHSI 

SIBMJeTCSI 3a,l.l,a'la YBeAH'lemm BLIXOAa <t>OTOHOB. H3BeCTHO, 'lTO B HaCTO~ee 
BpeMH 3AeK'IpoHHLie nyq:KH c 3Hepl'IDIMH 5-100 M3B ue6oAbIIIHX AHHe:HHLix 
ycKopHTeASIX o6ecne11HBaIOT BLICOKOHHTeHCHBH:bie nyq:KH PI1H c 3HeprWIMH 
1-5 K3Il, KOTOpLie npHMeIDieTCSI B AHTorpa<t>HH. ,t:.,Mr IIOAyq:eRHSI JIY11KOB 
peHTreHoBcxoro H3Ayq:eHWI 6oAee BblCOKOH SipKOCTH, 11e:M 3TO AOCTHI'aeTCH 
~ecTByio~HMH cmnc:poTpoHHbIMH ucro11HHKaMH, paspa6aTLIBaroTCSI ABa 
npoeKTa - B fepMaHHH, DESY H B ClllA, SIAC. 3TH HCTO'IHHKH 6y!J.YT 



4 

reuepupoBan. HHTeHCHBHhle sAeKTpOHHhte 6}7H'IH YJK.e c suepme:H 1-25 fsB c 

Mo,11,yAMpoBaHHo:H sAeK'I'poHHo:H IIAOTHOCThlO. Kax. noKa3aHo B ,a,HCCepTa:QHH 

Tax.He MOAYAHPOBaHHhle 6yH'rn Moryr reuepupoBan. Korepmrraoe PHH. 

IlpHBe,l\eHHble 'lllCAemme paClleTLI noKa3bIBa.IOT, 'lTO KorepeHTHoe PilH, 

mi:TeHCHBHOCTI> KOToporo nponopn;HaHaAhlla KBaAf>aTY 'IHCA.8. 3AeTpOHOB B 

6ywie, B CBOIO oqepeAb MOJKHO HCllOAb30Ban. MB Onpe,l\eAemm napa.MeTpOB 

3AeKTpOHHOro nyqKa. 

B uacromn;ee BpeMfl IIIMpoKo npHMeHKeTCH H3AY'leHHe, 

B03HHKarom;ee npH IIA.OCKOCTHOM H OCe.BOM KaHaAMpOBrumH 11aCTHI.l BHCOKHX 

saepl'H:H. XOT.sr nOC.11.e reopeTH'leCKoro H 3KcnepHMeHTaJ\l>Horo o6uapYJKemm 

H3AY'lemUI KaHMHpOBaHHhIX 'laCTHI.l [4] MHOI'He 3KCnepHMeHHT8Ah'Bhie 

pe3yAl>TaThl, noc.rutm;eHble HCCJ\.e,ll,OBaHHIO cneKTpOB H3AY'leHml Hax0,11,HAHCb B 

xopomeM corAaCHH c reope'l'H'leCKHMH npe,l\CKa3aHWIMH, TeM He Meaee 

e,l\HHCTBeHm.Ie sKcnepHMeHTa/Udlhle AaHHble o nOABpH3a:QHH SToro 

H3Ayqemm IIOKaaaAH, 'ITO CTeIIeHD IIOM!pH3a:QHH HHJKe OJKH,ll,aeMoro 

3Haiiemm 100%. B ,a,HccePTfillBIO BKAIO'leHa pa60Ta, nocBm.n;eHHas: nepm.rM 

paC'leTaM IlOASipH3fillHH, a TaIOKe 3KCilepHMeHTMbHOMY M~AY H3Mepemm 

IIOASipH3fillHH y-KBaHTOB H3AyqeHWI IIAOCKOCTHOro KaHaAHpOBamf.SI 'laCTHI.l c 

saepmeii 601UIIe, 'leM 4 faB. 

3KcnepHMeHHTaAl>Hhle pa6oTJ:i1, npooo,ll,eHHHe B pa3AH'IHbIX 

A.a6opaTOpWIX, IIOKa3h1BaIOT, 'lTO H3AyqeHHe KaHaAHpOBaHbIX 3AeKTpOHOB c 

3Hepmeii 50-100 MsB B MOHOKpHCTaMax HBMieTCH S<f?<l>eKTHBHhIM 

MeXaHH3MOM noAyqemm KBa3HMOHOxpOMaTH'leCKHX nyqKoB <f:loTOHOB c 

3Hepmeif: 5-30 K3B. VfaBeCTHO, 'ITO HB.11.eHHe MHOroKpaTHOFO paccemnnr {B 

OCHOBHOM aa 3AeKTpOHax) IlPHBOAHT K YMem.meHHIO 'IHCAa 

KaHa.AllpOBaHHhIX 'laCTH1l H mr.reHCHBHOCTH H3Ayqemm. He,z\aBHO OTKpl.l'l'Lie 

H HCCJl.0,1\0BaHHhle [5) OAHOCTeHm:i[e HaHoo:y6bI {OCHT) yrAepo,11,a THIIa {10,10) 
HMeIOT ,a,HaMeTp -1.4 HM, 'ITO 3Ha'IHTeAhHO 6oALille 

Me:>KKpHCTaJIAOrpacpH':leCKOro paCCTOHHIDI MOHOKPHCTaJIAOB, 0.2 - 0.4 HM. 

CAe,l\oBaTeAhHo, B "Ka:a:a.Aa.X" HcmoT)16ou sAeKTpoHHas: nAOTHocn. 

3Ha'IHTeJU>Ho Mem,me. TeM caMHM · o6ecnE!'IHBaeTC.H: 66Al>J1Ifill AJWHa 

AeKa:HaAMpOBamm no cpanueHmO c KaHaAHpOBa.HHeM B KpHCTaAAaX. TaKHM 
o6paaoM, OCHT npe,l\CTaBMIIOT HHTepec NUJ. KaHaAHJ>OBaHWI H reaepfillHH 

H3AyqeHHSI. 0,ll,Ha H3 3aAa'I ,11,aHHOH pa60Tbl COCTOHT B paC'leTe IlOTeHD;HM.a. B 

OCHT H TpaeKropHH KauaAHJ>OBaHHhIX ttacTHI.l. 

CnoHTaHHoe H CTHMyAHPOBaHHoe H3Ayqemte 3AeKTpOHHLIX ll'Y'IKOB 

B OffAYAHTOPax HBMleTOI MOJ.IlHhIM HCTO'IHHKOM H3AyqeHHH 

KBa3HMoaoxpoMaTH'leCKHX cpOTOHHLIX ll'Y'IKOB. A;IH. YMem.meHHH MHHbI 
BOAHhl H3Ayqemm AaaepoB Ha CBOQO,ll,Hli[X 3AeKTPOHax Heo6xO,a,HMO HAH 

yeeAH'IHTb sueprmo sAeKTpoHHLIX ll'Y'IKOB, HAH iK.e YME!HI>IIIHTh nepHOA 

oH,a,yAHTopoB, T.e. co3,11,a.n. MHKpOOffAY.11.HTOpbI c nepHo,11,oM 10-1000 MK.M. B 

IIOCA0AffHe ro/!IPf. 6li[AO IlOKa3aHO, 'lTO Ta:KHe MHKpOOlfAYJIJITOPH MOJKHO 
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IIOAyqHTI> Bli[COKOTeXHOAOrH'IHl:.IM cnoco6oM pOCTa CBepxpemeTOK. 

MCCA.e,ll,OBClHIDI CIIOHTaHHOro H3Ayqemm II03HTpOHOB B CBepxpemeTKax H 

nepHo,ll,H'lecKH ,11,ecpopMupOBaHHbIX OCHT·CiX cocTaJWieT APYFYIO 3a,11,a.qy 

,a,HccepTfillHH. qHCAeHHhle pac11eTL1 cneKTpOB Tatwro H3Ayqemm 

rro3HTpOHHhIX ll'Y'IKOB, KOTOpHe Moryr 6bln. nOAyqem.t Ha EpeBaH:CKOM 

CHHxpOTPOHe, noKa.SbIBaIOT, 11ro 3KcnepHMeHTaA&Hoe HCCA.eAOBal!He TaKoro 

H3Ayt1emm B03MOJKHO TaIOKe rrpoBecra B Ep<l>H. AKTyaAbHOH 3a,ll,a.'le:H 

HBA.HeTCH TaIOKe HCCAe,ll,OBaHHe CTHM.YAffPOBaHHOro H3AytleHHH B 

cuepxpemeTK.ax H nepHO,ll,IDlecKH ,11,ecpopM:HpO:eallllblX uau0Ty6ax, 

reHepupyeMoro nAOTHHMH llY'IKaMH SLAC H DESY. PacqeTbI ycHAeHmI 
TaKOro CTffMYAMpOBaHHoro H3Ayqemm c yqeroM rrapaMeTPOB IIyqKOB 'laCTHit 

cOCTa.BAHIOT OAHY H3 3aAa'I ,a,HCcepTfillHH. · 

Qe.AH pa6<>Thl 

0CHOBHM 3aAa'la ,a,HCCepTfillHH COCTOHT B HCCAe,l\OBaHHH 

B03MOiKHOCTeH 3KcnepHMeHTaA&HOro H3yqemm H IIpHMeHeHHH 

paCCMOTpeHHLIX THIIOB H3AyqeliHH c yqeTOM AOC'l'yIIHOCTH o6opy,11,onamm H 

napaMeTpoB ll'Y'IKOB 11acTHit nyTeM 'IHCAeHHhIX pactteroB H Mome KaJ>Ao 

CHMYASiqHH. B pa6ore H3Y'lem.I CAe,11,yIOm;He 3aAa'IH: 1) Bli['IHCAemm 

IIOASipH3an;HH H3AyqeHHSI IlAOCKOCTHOro KaHaAMpOBaHHH B MOHOKpHCTaJIAaX H 

H3MepeHHH AHHeiillo:H IIOASipH3fillHH; 2) Ka:HaAMpOBaHHe qacTHI.l BLICOKOH 

.suepnm B OCHT-ax; 3) co3,ll,a.HHe uouoro THIIa ,11,eTeKTOpoB PIIl1 NUJ. eht :e 

7t/k/p H,11,eHTHcpHKfillHH; 4) HCCAe,z\OBaHHe KOrepeHmoro PilH H ero 
npHMeHeHHe NW H3Mepemm napa:MerpoB MOAy;uq>oBamn.xx ll'Y'IKOB B 

HCTO'IHHKax peHTreHOBCKOro H3Ayqemm qeTBepTorO IIOKOAeHHH; 5) 
3KCilepHMeHTaA:&Hoe HCCAe,l\OBaHHe CBOHCTB peHTI'eHOBCKOro H3AyqeH:iul: B 

rrep:eo,ll,H'leCKH ,11,ecpopMHJ>OBamtbIX OCHT H MoHoKpHCTa.AAax. 

HayqHM HOBH3Ha 

1. Bnepuble paccMOTpeHo npHMeHeHHe OCHT B cpH3HKe BHCOKHX 3HeprHii. 

.AHaAH3 TpaeKTOpHH IIOAOJKHTeA!>HO 3apIDKeHHbIX qacTim; IIOKa3bIBaeT, 'lTO 

OCHT HMeIOT npeEM)1m;ecmo NUJ. noAyt1eHHH peHTreHOBCKoro H3AyqeHHH :e 

yCKopeuWI 11acnm;. 
2. BnepBHe Bhl'IHCAeH CTeneHb AHHeHHOH llOASipH3fillHH IlpH IIAOCKOCTHOM 

KaHaAHJ>OBaHHH. IloKa3aHO, 'ITO IIOAHpH3fillHH MeHbllle OJKH,ll,aeMoro 

3Ha11emm 100%. 
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3. Paspa60TaHa nporpaMMa M5J. MoHTe KapAo CHMYMID;HH npo:qeccoB H 
pac11eTOB napaMaTJ>OB AereKTopoB PITH pa6oTarom;ux B peJKHMe 

xapa:KTepBCTWleCKOro H3AyqeHIDI. 
4. CTOAyq:eHhI cpopMbI M5J. yrAoBoH H cneKTJ>aAf>HOH pacnp~Aemm 
KorepeHrHoro PITH KopoTKHX 6ywmB: c MoAyMipoBaHHOH IIAOTHOCTbIO. 
AHa.AH3 noKasbtBaeT, 11ro KorepeHrHoe PITH MOJKHO npHMeHSITl> MSf. 
H3MepeHIDI napaMeTJ>OB MHKpo6ywuq>oBaHHhDC ll}7'!KOB. 
5. 11syq:eno BJUmHHe nOASipH3a:qHH CPeAbl Ha cnoHTaHHoe peH'lTeHoBCKOe 
H3Ayi!eHHe KaHa.AHpOBaHHhIX qacTH:q B nepHOAH'leCKH AecpopMHpOBamn.IX 

MOHOKPHCTaMaX H HaHoTy-Gax. 
6. Pac'IHTaHO yCHAeHHe BHHYJKAeHHoro H3Ayq:emm Il03HTJ>OHHOro 6yuqa B 
AecpopMHpOBaHHl:ilX MOHOKpHCTaAAaX H HaHOTy-Gax c yq:eTOM 
3HepreTH'teCKoro pas6poca no3HTJ>OHOB B 6yaqe. 

flpB:KAaAHoe H Hayqaoe 3Ha'leu:e:e ,a.e:ccepT~ 

PesyALTaThl AffCCepTa:qim no ABHJKemno H ycKopemno 11acTmi; 
BLICOKHX saeprHB: B OCHT nOAyq:HAH AalUiHefuuee pasBHTHe H 
noATBepJKAeHHe B pa60Tax orry6AHKoBaHHh1X no3JKe APyrHMH aBTOpaMH. B 
qacTHOCTH, cppamzy3I<He cpH3HKH HCCAeAOBaAH reHepa:qmo :qHpKYJUIPHO 
noJUipH30BaBHLIX tPOTOHOB B cKpyqeHHLIX OCHT. 

KaK 6:bIAO oTMe'leHO, HCCAeAOBaHIDI H3AyqeHIDI 11acrn:q B 
nepHOAff'leCKHX CTJ>YKTYPax HMeIOT npaKTH'leCKoe 3Ha'leHHe MSf. noAyq:eHIDI 
HHTeHCHBHHX cl>OTOHHHX nyqKOB. C 3TOH :qeADIO pa3BHBaIOTCSI H H3yrlaIOTCH 
HOBhte MeTOAbI noAyq:eHIDI MHKPOOHAYAflTOPOB c nOMOID;bIO MOHOKpHCTaMOB 
H OCHT. B Ep4>11 npe.a.nOAaraeTCH noAyq:RTL Il03HTJ>OHHbtH nyqoK c 
3Hepmmm 0.2-2.0 fsB, KOTOpLIH MOJKHO HCilOAL30BaTb Nill HCCAeAOBaHIDI 
BhtilleHasBaHHhtX THIIOB H3Ayq:emm. OTMeTHM, 'ITO B APyrHX CTpaHax Ta.IOKe 
IlJlaHHPYeTCR IIpOBeAeHHe IlOAOOHOH pa6oTht. 

HeAaBHO B CERN coTpyAHJl'IeC'l'BOM NA59 npoBeAeH 3KcnepHMeHT 

no H3Mepemno AHHeHHOH noMq>H3aJ.J;HH y-KBaHTOB c 3Hepmmm 50-100 fsB c 
HCilO.ll.b30BaHHeM 3KcnepHMeHTMbHOH ycTaHOBKH noxoJKeH Ha ycTaHOBKY 

npeAJl.OJKeaoB: B Ha.men pa6ore. 
MoJKHo OJKffAa.Tb, 'ITO npeAMI"aeMhtH AeTeKTop PITH 6yAeT 

npHMeIDlTLCR MSf. ffAeHTHcpHKaJ.J;HH 11acTH:q B ll}7'!Kax H B ClleKTpOMeTJ>ax c 
6oAhIIIHMH TeAeCHbIMH yrAaMH, KOrAa 3HepmH IlyrlKOB HAH BTOpWIHh'IX 

11aCTH:q B03pacTy-T. 
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0CHOBHhte pe3yALTaThl npeACTaBAeB.HHe Ha 3am;m.y 

1. Pac'IHTaHhl nOTeH:qHaAh'I B OCHT (10, 10), HcnoAL3YR MOAeAJ:. MoAI:.epa H 
KOOpAHffaTbI aTOMOB yrAepOAa. AHaAHTH'leCKH HCCAeAOBain.I T{>ae'l<TOpHH, H 
pacCMOTpeHO ycKopeHHe noAOJKHTeAJ:.Ho 3apRJKeHHbIX 11acTH:q. 
2. 11CCAeAOBaH0 CIIeKT{>aJ\hHasI 3aBHCHMOCTb llOMq>H3aJ.J;HH H3Ayt1eHHR npu 
pa3AH11m.tx: sHepI'IDIX na.¥IOm;eH: 11ac'l'Hqbl npu IIAOCKOCTHoM 
KaHa.AHpOBaHHH. floKa3a:ao, '!TO crenem:. noJUipH3aJ.J;HH MeHl>I.Ile OJKHAaeMoro 
3Ha11eHHR 100%. 
3. flpeMOJKeH u HcCAe,a,oBaH AeTeKTop Pnl1, pa60Tarom;uH: :a p~e 
xapaKrepucTH<IecKoro H3Ayq:eHIDI. AeTercrop MOJKeT 6h1Tb npm..i:eHeH Nill 
HAeHTHcpHKa:qim 11acTH:q co 3Ha11eHHeM AopeH:q cpa:KTopa y = 104-105. 
4. AHa.ll.HTH'leCKH H lJHCAeHHo HCCAeAOBaHO KorepeHTHoe PITH 3AeKTpOHHh'IX 
nyq:KOB c MOAYAHJ>OBaHHo:H IIAOTHOCThIO. floKasano, 'l'l'O KorepeHTHoe Pnl1 
MOJKHO HCIIO.ll.b30Ba'l'b MSf. H3MepeHIDI MOAYMID;HOHHbIX IIapaMeTJ>OB nyqKOB, 
KOTOphle 6yAYT IIOA.yrlaTbCR Ha 6YA~ yCKopwreMIX. · 
5. 11syq:eHo BAIDIHHe nOJUipH3aiµm CpeAbl Ha CilOHTaHHOe H3J\.yrleHHe 
KaHa.AHpOBaHHI:.tX 11aCTH:q B KPHCTCIAllli'lecKHX H HaHOTy-6m.rx OHAYMITOpax. 
6. 11CCA.eAOBaHO BhtHYJKAeHHoe H3AyqeHHe KaHaAHpOBaHHLIX 'laCTH:q B 
KpHCTa.Ml'NeCKHX H HaHoTy-Gm.tx: OffAYJ\JIHOpax 6e3 yq:eTa MHOroKpamoro 
pacceRHHR. CTOAyq:eHht cpopMy-ALI MSf. ycH.11.eHHR c yrleTOM noMq>H3aJ.J;HH 
cpeAbl H 3HepreTHtiecKoro pacnpe,a,eJWHHR ll}7'!Ka 11acTH:q. 

Anpo6~ pa6oThl 

PesyAhTa'l'hl AffCCePTa:qHH ony6AHKoBaHLI B JKYPHMax flHCbMa B 
/K3T<l> (11eTLipe cTaT.bH), Nucl. Instr. and Meth. (11eThlpe cTaTbH). Pa6o'l'bl 

npeACTaBAeHH H o6cyJKAeHht ua CHMII03HY'Max: 
- Pa60Ta, nocBgm;eHHaH: AeTe:KTopaM PITH, AOAOJKeHa Ha ceMHHape CERN. 
- Pe3yAhTa'l'bl H3yqemm KaHa.AHpOBaHHR B OCHT npeACTaBAeBbI Ha 
KOHcpepeH:qHH "International Symposium on Radiation of Relativistic 
Electrons in Periodic Structures", RREPS-97, ToMCK, PocCHR, ceHTs6p& 1997r. 
- Pa6oTa no H3.llyrleHHIO B MHKpOOHAYRA.TOpax Ha OCHOBe MOHOKpHCTMAOB H 
HaHOTy-6oB IlpeACTaBJ\.eHa Ha RREPS-99, oaHKaA, Poccm1, ceHTR6p& 1999r. 
Bee pa60Th'I o6c)'JKAeHht Ha ceMHHapax Ep4>11. 

CTJ>yicrypa H o6i.eM pa60TJ:.l 

AuccepTa:qIDI COCTOHT H3 BBeAeHHR, TpeX rAaB, 3aKIUO'leHHR H 
CIIHCKa AHTepaTy-Phl. 06&eM AffCCepTa:qHH - 80 CTJ>aH:mi;, BKAIOlJM 26 
pHCYHKOB H 4 Ta6.llHIJ;h1. 
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CoAepxaime pa.6aru 

B BBeAemm IlPeACTaBAeHI:.I nocTanoBKa Sa,1:\8.tm, aKTYaAhHOCTh TeMLI, 

uayqnoe H npl'l'.KACl,ll,Hoe sua11eBHe pacCMarpeHHbIX sa,a.a"I. 
nepBM rMBa nocBmn;eHa HSY11eHHIO AByx 3ClACl1l no 

KaHaAHpaBanmo. B nepBo:H Tiacm rAaBhl paccM:arpeHo ABIDKeHHe 
IlOJl.0.J.lGITeAl>HO 3apIDKeHHOH "lacTHqLI B yrAepO,l\HLIX O,l\HOCTeHHhlX 
mmory6ax (OCH1), KOTOpbie HeAaBHO 6hl.JIH H300peTeHbI H HCCJl.e,l\OBaHbI 
[5). OCHT (10, 10) npeACTaBAS!eT co6ou CKpY'leimyro "Tpy6Ky" H3 
KpHCTaM.orpa<)?H'leCKoH nAOCKOCTH rpa<)?HTa c ,l\HaMeT{>oM 1.38 HM. CTpH 
cmrrese HaHQTY"GOB o6pasyroTOI 11BepeBKH"' COCTOmn;He H3 HecKO.lll>KHX COT 
OCHT, ceTieHHe 1<oropobIX HMeeT reKcaroHaA.bH)TIO CHMMeTpmo c 
paccTo.snmeM Me'1{Ay COCeAHHMff OCHT paBHbIM 1.1 HM (cM. pHc. 1). 

P:ec. 1. Ce11eHHe BepeBKH H3 OCHT. CreHbI OCHT noKa3aHbI 
rrymtTHpOM, 3KBHllOTe~aAbHhle llOBepXHoCTH Il0Ka3aHLI CilAOllIHhlMH 
KpHBbIMH c HHTepBaAOM 1 sB (CM. 'IBCAa BHH3Y pHcym:a), 'IHCAaMH 1, 2 
noK83aHhl TpaeKTOPHH npOToHoB BXO,l\SllrlHX B OCHT npH pa3AH'!Hh1X 
Ha'laAhHhIX KOOp,l\HHaT H yrAOB. 

B Ha'laAe c noMom;LIO H3BeCTHLIX MeTOAOB pac11eTa Bhl'IHCJUleTCSI 
nOTeHn;HM B OCHT, c HCIIOA.b30BaHHeM Mo;u,epoBcKOH MOAeAH aTOMa. 
3KBHllOTe~e noBepXHOCTH noK83aHLI Ha p:Hc. 1. BJIYTPH OCHT 
nore~M MOJKHo anpoKcHMHpoBaTb BhlpaJKeHHeM U(r)=Uor6, rAe U0 -
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KOHCTilll'l'a, r - paccTomme TO'IKH OT OCH OCHT. IlpH AdHHOM noTe~HMe 
nonepe11Hoe Hepe.i!.SlTHBHCTH'lecKoe ABIVKeHHe peJl.Sl'l'HBHC"I'H'leCKoH 11aCTHqLI 
orm:CJ.IBaeTCH ypaBBeHHeM "leTBeproro nop.sJ.A,Ka (npo,l\OJl.LHOe ABIDKeHHe -
p<mHoMepHo). PemeHHe ypaBHemm AaeT T{>aeKTopmo, nepHOA H aMIJAHTYAY· 
B 3aBHCHMOCTH OT Ha'laAhHOH KOOpAUHaThl H yrAa BxOJKAemuJ: 11ac~a 
ABWKe"l'Ca AB6o no TpaeKTOpHH, noxo:m:e:H Ra paCKpJ:.I.TYIO IIpyJKHHy, B 
PeAKOM CJ1.Y11ae no CHHYCOHJ.1.e, AH6o, 'Iiml;e Bcero, no Tpae1CTOpHH, noxoJ.KeH 
Ha KeIIll.epoBCKoe ABIDKeHHe IIMHeT. AHaAHTH'IeCKH T{>aeKTOpHH 
BhlpaJKaJOTCK <J?OPMY.MMHr COAepJ.KaIIµIMH 3MHIITH'leCKHe mrrerpaAhl 
nepBoro H T{>eTLero nop.sJ.A,KoB. nepHoA ABHX<emm nponop~oHMeH 1/3 
CTeneHH 3Hepnm: "lacTHqLI, T-E113• 

CTpH6AHX<eHHLIH paC'leT noKashtBaeT, tITo KOrAa yr.II.ht BXOX{AeRHK 
11ac~hl MeHhllle AmfAxaPAOBCKoro KpHTH'!ecKoro yrAa, 90% II<IAfilO:a:prx: 
'lac~ Ka.Hrumpy!OTCK. IlpH Ka.Ha.AHpOBaHHH B MOHOKpHCTaM.aX AJUIHd 
,l\eKaHa.AHpo:samm AaeTCSI <PoPMYAOH Lo - AE, rAe A-dp2, dp= 1-3 A -
paCCTOKHHe MeX<,a;y KpHCTMA.Orpa<J?H'leCKHMH IIll.OCKOCTHMH. /lMr. KpHCTaMOB 
~(1-10) 10-10 CM/B. /lMJ. OCHT (10,10) npH E>lOO f3B IIOAY11aeTCS 

3Ha11eHHe AJUIHhI AeKaRa.AHpOBa.HHSI Lo>100 CM, 'ITO o6ycAoBAeHo MMOH 
3Jl.eKT{>OHHOH IIll.OTHOCThIO B KaRMe HaRory6a. -

Bo BTopoli 11aCTH rAaBLI NUf. H3Ay<leHHSI IIAOCKOCTHOro 
Kalla.AHpOBaHIDI 'la~ B MOHOKpHCTaJ\AaX paC'lHTaHa AHHeHHCUI 
IIOASpH3~HSI c HCilOAb30BaHH9M np:e6AHJKeHHSI 11IIOCTOSIHHOro IIOASI" H 
llOASpH3~0HH.bIX <}lopMfA CHHXpOTpOHHOrO H3AY11eHIDI (6). CTpHHHMaeTCH, 
'ITO IIOTe~aA B MOHOKpHCTaMe HMeeT BHJ.I. napa60Ahl. CTOAy<leHHhle 
3aBHCHMOCTH CTeneHH AHHeHHOH IlOMJPH3~ <)?OTOHOB OT x=0>/E NUf. 
'lac~ c pasAH'lllhIMH sHeprmIMH caa11aAa paC'ryr c x, AOCTHI'CUI 
MaKCHMa.AhHoro 3Ha"leRHK npH ~.2. B corAaCHH c e.a,HHcrnemn.tMH 
3KCnepHMeHTaJll>HldMH AdHHhIMH Bbr'IHCAeHHoe 3Ha1leHHe Il0Mq>H3~ 

MeHhll!e oJKH,1.1.aeM:oro 100 %. AM H3Mepemm: noASpH3~ y-KBallTOB c 
suepm:eu 6oALUie 4 fsB npe,l\oJKeHa cxeua sKcnepH:MeHTaA.bHOH ycTaHOBKH. 

BropM r.MBa nocBmn;eHa PIIM 11ac~ BLICOKHX sHepm::H. 
CTpe,l\11.araeTOI noC'rpoHTb AeTeKTop PIIM c ucnoASOBaRHeM .HBAeHHSI 

xapaKrepHcTH11ecKoro mAyqemm (3). CTpe,l\Jl.fil'aeMbI:H AeTeICl'Op HMeeT 60J1.ee 
BLICOKOe noporoBoe saaTie-HHe :J\.opeHn; <J?aKropa 'Ythr• 11eM AeTeKropi.t, · 
HCIIOA3)1ID:uµle MeTO,l\hl BhIAeAemm saeprRH H C'leTa KAaCTepOB, 'lTO 

nosBOAHT npHMeHHT.b ero AAK H,1.1.eHTH<)?HK~ 11ac~ 6oA.ee BLICOKHX 
suepm::H. CxeMa AeTeKTopa PITH c e:cnOJ\h3oBaHHeM xapaKrepHCTH'leekoro 
H3AY11eRHK noKasaHa Ha pHc. 2 . .AHaAHs CBOHCTB AeTeKTOpa npoBeAeH npH 
n0Mo:uµ1 paspa60TaHHbIX Moll'l'e KapAO nporpa.MM. Caa1lM.a, CffMYJUiPyeTLOI 
npon;ecc reHep~HH PITH B CJl.OHCTo:H cpe,l\e, HCiloA.b3yst <J?op114YJlliI Pflli (1). 
AMee c y<leTOM norAmn;emm nOJ1.Y11aeTCS1 cneKTp <J?oroaoB PITH ua BLIXOA.e 
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CAOHCTOH cpeAbl (pa,a,H-

5:1 
aTopa), AMJ. pa3AH'IHbIX 
napar.unpoB PaAHaTOpa 
(MaTepe:M, .'l'O~a 

e/1'/Yl.P I Em ~ IU ... ~ ........... .» IIAaCTHRbl 111 · paCCTOH-
HHe Me"JKAY ID\aCTHHaMH 

12, 'lHCAO CAOeB N). 
<l>OTOHbI PIIB 3aTeM 

y 

D 
IIOIIi!AaIDT Ha norAom;a-
rom;yro IIAa.CTHHY, B 
KOTOpOM o6pasoBhIBa-
IOTC5I xapaK.TepHCTH'le-

PHC. 2.. CxeMa ,a,ereKTopa PIIB Ha ocHoBe CKHe cporolil>I c 
xapaKTepHCTH'lecKoro H3Ayqemm. H30Tp0IIHbIM yrAOBbIM 

pacnpe,a,eAeHHeM. IlpH 
IIOMO~ nporpaMM:bI paC'lHTbIBaeTCH 'lHCAO ij>OTOHOB xapaKTepHC'J.'H"IeCKoro 
HsAyqeHIDI,. pemc'!'pHpyeMhIX ,a,eTeKTopaMH cporoHoB D (CM. pHc. 2). TaKHM 
o6paaoM, MO:>KHO Pa:lJ\H'lli'l'b OTHOCHTeAbl:IO Ae:rKHe 11aCTHJ.'P>I c 60AhUIHM 
3aa'!eaHeM .l\opea~ cpaKropa y OT 11ac~ c Mem.umMH y. TaK, eCAH pa,a,HaTop 
H3 Ma.JU,jlpa c N=300, 11=0.01 CM, 12=1 CM, norAOTHTeAD H3 AaHTaHa 
TOAID;HHOH 1.3 CM, TO AeTeJcrOp 6y/lf!fr HMeTI:> IIOporoBoe 3Ha'leHHe 'Ythr=5*to4. 
PemCTPHJ>YH xapaKTepHCTH'leCKHe cpoTOHhI c 3Heprae:R 39 K3B, Mo:>KBo 
HAeHTHcp~OBaTh B IIilAalOI.qeM nyqKe MeK'I'pOHbI c 3Hepl'H51MH E~25 r3B H 
OTJUrllruI HX OT 11ac~ c MeHhIIIHMH 3HatiemmMH 'YI HaIIpHMep, OT IlHOHOB c 
3HeprmIMH AO HeCKOAbKO COT r3B. TeM CaMhIM, ocyiqeCTBMIKTCH e/'lt 
HAeHTHcpHK~ B o6AaCTH 3HeprH:0: ,a,eC$1.TKOB f3B, B TO BpeMS: KaK 
npHMeHHeMhle B aacToHI.qee BpeMSI AeTeKTOphI pa60TaroT npH 3HeprHHX 
3AeK'!'pOHOB 11op.sJ,a,Ka 0.5 f3B. OTMeTHM, 'ITO npe,11,A.araeMhI:H ,a,eTeKTop em;e ae 
anpo60BaH 3KcnepHMe:aTaJ\LHO. 

Bropwr qac'l'h BTopo:H rAaBhl nocBHI.qeHa usyqeHHIO KorepeHTHoro 
PnH H B03HOJKHocTe:0: ero npHMeHeHHH. HsBecTHo, 'lTO KOrAa ,11,A.HHa BOAHbl 
Hs,Ayqemm 6oAhllle MHHbI 6ywta, qacTHJ.'P>I B 6ywte H3A)1'1aroT KorepeHTHo, H 
HHTeHCHBHOC'l'h H3AyrieHHH nponop:QHOHaJU>lra KBa,a,pary 'lHCAa SAeK'!'pOHOB B 
6yH'ie. B CAyqae, ec.AH IIAOTHOCTh 3AeK'!'pOHOB B 6yH'ie Mo,a,yAHpoBaaa, ro 
KorepeHTH:oe HSAyqeHHe MO:>KeT B03mnaty'I'L, eCAH nepHOA MOJl.Y~HH 6yH'ia 
paBeH ,11,A.HHe BOAHhI cpOToHa PIIB, ~A.XIR.<l 0 A. B HaCToHI.qee BpeMSI 6yH'iH c 
TaKHM KOpO'l.'.KHM nepHOAOM MOAYAH:QHH He cyiqeCTBYIOTr O,a,HaKO B 
repMamm, DESY, H CIIIA, SLAC, cnpOeKTlipOBaHhl CHHXpO'!'pOHHhle 
HCTO'llHHKH 'lleTBepToro IIOKOAeHIDI, Ha KOTOphIX 11epe3 2-4 roAa TaKHe 
MOJl.YAHp9B~e 6yH'!H 6yA'fT nOAyqeHhI. A;AH. pac'!eTOB MhI npHHHMaeM 
CAe,a,yrom;ee: IIAOTHOCTb 6yiAa c '!HCA.OM SAeK'I'pOHOB Nb HMeeT 
CHIIYCOlfAW\l>HYIO MOAYASIIJ;WO rAy6HHoH b 1 H nepHOAOM A.. IlpH noMom;H 

'] 

'f 

~~ 
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c}:>OPMYA, OilHCHBaIOI.qHX SIBAemm KOrepeHTHoro H3AyqeHHH IIY'lKa' c 
onpeAeAemn.tM cpopM <j:laKTopoM H PIWI OAHOH qacTH~ Ha rp~e ,a,Byx 
cpeA (2], Bhl'lHCAeHo 'laCTOTHO-yrAOBOO pacnpeAel\.eHHe tpoTOHOB 
KOrepeHTHoro PnH. HwrerpHpyH IIO 'laCTOTaM H yrAaM IIOAyqaeM yrAoBoe 

pacnpe,a,eAeHHe dNCXTR/d0 H CIIeK'I'paAhHOe pacnpeAeAeHHe dNcxrn/dro, a 
TaIOKe saBHCHMOCTb noJUioro 'lHCAa cpOToHOB NcxTR OT 3HeprHH 3AeK'l'pOHOB, 
OT Nb H OT b1. OpoBe,a,ea 'IHCAeHHhIH H aHaAHTHtiecKHE: filIMH3 3'J'Hx 
pacnpeAeAeHH:H. 0oKa3aHO, 11To yrAoBoe pacnpe,a,eAeHHe dNocrR/d0 
sna'lHTeAhHO pKe, tieM npH He:KorepeHTHOM PHH. f!;.tJJ. KorepeHTHoro PIIB 

noAyqaeTCH ysKoe cneK'!'paJ\LHOe pacnpe,a,eAeHHe dNcXTR/dro BOKpyr ,11,A.HHhI 

BOAHhI, pasao:H 11epHOAY MOAY~HH nyqKa A.. ll1Hpm1a pacnpe,a,el\.eHHH B 
OCHOBHOM onpe,a,9MleTC$l IllHpHHOH saepreTH'leCKOro pa36poca SAeKTpOHHOro 

nyqKa. 3Ha'leHHH dNcxTR/d0 H dNcxTR/dro nponop:QHOHaJ\LHhl 
npoH3BeAeHHIO Nb2 b 12 . 3To CBOHCTBO · KorepeHTHoro POH II03BOMeT 
npHMeHHTh ero AMJ. onpeAeAe:Him napaMe'I'pOB MOAYM~ 6yH'ia, 'llTO Ba:>KHO 
AJl5I. pa3BHTH5I 6yAyI.qHX M9TOAOB ycKopeHHH. 

B meTbeH rAaBe HsyqaeTCH H3AyqeHHe KaHMHpOBaHHhIX 11ac~ c 
IIOAOJKHTebHhIM 3AeK'!'pH'leCKHM sapH,11,0M B KpHCTa.J\J\H'l9CKHX H HfilIOTY6HhIX 
OHAYAfl'l'Opax 6e3 yqeTa MHoroKpaTHoro paccemmsr H o6hI'IHOro 
KfiliaAHpOBaHHH. OrMeTHM, mo MHKpooHAyAHTOpbI c aMill\HTYAOH A=2-20 A 
H nepHOAOM l= 1-100 MKM IIOA)1'1filOTC$I ~cpopMHpOBaHHeM 
KpHCTMAorpa<}:lwmcKHX IIAOCKocre:H H OCHT. f!;.tJJ. KpHCTMAOB 
nepcneKTHBHhIM MeTOAOM C03AfilIHH MHKpOOHAYAfl'l'OPOB HBMeTCH 
BhICOKOTe:XHOAOrH'IHhIH MeTOA pocTa "cBepxperneTOK11 H3 ,a,Byx MaTepHMOB, 
HanpHMep, Si1-xGex, rAe x AOMI. COAepJKaHHH repMaHHH. TaK KaK 
mrreHcHBHOC'l'h H3AyqeHHSr nponop~HOHaJ\LHa A2, a AJl.HHa BO.lllihI HSAyqeHHSI 

0,01 

__ ,f.~· i, ·I ' 
dttrai'til=· :, kel cm ·-I 

0 
15 311 45 60 75 90 () 

hm (Aei·j 

PHC. 3. 

nponopqHOHall.Ha l, TO MOJKHO 
O)KffAaTb1 'ITO HHTeHCHBHOCTb B 

peHTreHOBCKOH 06.11acTH 6yAetr 
60Ahl1Ie, 11eM B CAyqae 
KaHaAHpOBillIHOro H3AyqeHHH, a 
,a,AHHa BOAHhl HaMHoro MeHhIIIe, 
11eM B oAyAHTopax c nepoAOM 
nop.sI,a,Ka 1 CM. 0TM9THM, 'ITO B 
pac'leTax MbI )1'1HThIBaeM 

IIOAHpH3~ cpeAbl, 'ITO .BiUKHO, 
oco6eHHO, B peH'!TeHOBKOH 
o6AaCTH, rAe Aff3AeK'I'pH'leCKaJI 
npoa~aeMOC'l'h AaeTCR cpopMJAOH 

e= 1-rop2/ro2 (rop - IIAasMeHHWI 
'laCTOTa). /'vl5f. 'laCTOThl H3Ayqemrn 
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B peHTreHOBCKOH o6A.aC'f}l HMeeM a>=2!J/(1z-2 + mp2tcl + 02), rAe Q=21t11C, 
'Yz=r/(l+K2/2), 9 - yroA H3Ayqemm, K· KOHCTaHTa OJIAYAflTOpa K=27tA.y/l. 
IloAyqeHo Cllfil;KTpaJl.bHoe pacnpe,a.eA.eHHe H3Ayqemm 31\eKTpoHBoro nytrKa c 
rayccoBKHM pacnpe,a.eAeHHeM 3Hepnm nmpBHo:H a, Ha pe:c. 3 npHBeAeHbl 
cn~aAJ:.HLie pacnpe,.,eA.eHIDI H3.l\.yqemm 3AeKTpoHBoro nytrKa c 3Heprmmm 
E::=330, 350, 400 H 500 M3B (cOOTBeTCTBeHHo KpHBhle 1, 2, 3 H 4) B 
MHKpOOffAYMITOpe c napaMeTpa.MH A=2 HM, 1=23.2 MKM, <»p=33 3B. 3m 
TUICAeHHbte Pe3YADTaTLI IIOKa3'.blBalOT, '!TO npe: IIOMO~H MaAOHH'reHCHBHoro 
D03HTPOHH<>r<> nyqKa c ::meprIDJMH 6oAbllle 200 M3B, KOTOPhlH 6yAeT 
DOAyqeH B Ep<l>H, MOJKHO 6yAeT Ha6AIO,l!,aTb MHKpOOlfAYMITOpHoe H3Ayt1eHHe 
H HCCAef.,OB~Tb 3TH paCDpeAeA.emm. 

B Ko~e TpeTbe:H rAaBhl nOAyqem.I cpopMYALI NUJ. BhlHYJKAeHHoro 
H3Ayqemm HHTeHCHBHLIX Iry'm.OB B peHTreHOBCKOH o6Aa.CTH. B OTAWIHH OT 
npe~ pa6oT, HaMH yqTeHa llOMipH3~IDI cpe,api: H 3HepreTR'leCKHH 
pa36poc 3AeKTpOHHOro nytrKa. 
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Ulllfimtmul 

. UmbGwtunumpJwCi GbnwowqwCi llwunul mpijw6 bCi pbllwJti 
Wfll'J.PWltWCinLpJnLCi[!, wztwJmwCipp Du.iwmwLtn. q.pmwl{w(j unpnLjp[!, qpmwLtwu 
nt 4ti11w12wl{wfi OzwDwLtmpJnLli[! L. w2fuwfiwm.eti CibnltwJwgmlln nL 
hpWL4Wf1Wl{mllCib(l[!: 

U12w2tiD QLtumll munulliwutint.J.w6 t rwwLtwli Ltig.ewitnnilw6 
llwuOtiltObpp 2w11dnuln tlpWUjWIIl Ciwfiwtunqnijwl{Cibpmll (U'llutu) 
Ltwliwtwitnnllwli l'J.bU190tll: ,w2t1w11lftlw6 t U'llutu-ti u.inmbDgtiwrn 
llti2tiuwgijw6 num wnwDg.el'i bpl{wpmpJwli L. wqtitlmpti: Oq.mwq.n116bLnil 
l\-fnmbfigtiwm umwgqw6 bli llwulipl{libpfl hbmwq.Ol::iflC! II1Wflpbf1 ul{qpfiwljwli 
u.iwJllwCifibpjl 1'].bU190tll: 'ljlll1Wfllftlw6 b(j U'll'Ltu-Cibpp WJL Ltti11w12mpJntDlib111! 
pwndfl tfibpq.pwlibpnq llwufitiltDb(lti ~tiqfll{w1mtl: UJu qLtunttl hwzqqw6 t QwL. 
llwufipl{fibpfl pjntpbqfibpmtl hwpp l{wCiwLwtlnptltuCi dwtlwliwl{ wnw2wgnri 
6w12wqwjptlwli q.6wJflli pL.bnwgnLtl[! "hwumwmmli 11w2mti" linmwt.J.nf1ntpJwtlp, 
oq.111ilbLnit ultCituf1nmpnCi 6w12wqwJpliwD pwfiw3L.bripg: rai.twJltCi hwzitwnl{Dbrin 
hwllwu.iwmwufuwDmli bfi lfinpaCiwl{wli 1I1ilJwtlibppD: U12w2wrwitw6 t 
lfin11aow4wo uwnpwijnpmli, nrin LtWfln'l t Lttiriwnitbt 10-200 qt'-f. tDbnq.flwinil 
q6wJflli pL.b12wgliwtlp y-pqwD1I11ib11fl umwgliwD L. !WlfltlwO hwliwri: 

Unlipb J2w12tn hwzijwpl{Dbriti ll'12ngntl bflltf1nf11'J. qlfunul 
mumliDwutiritlw6 bD Dnp lllPlLIP 12blimq.bu1wfi wfignttlWJPO 6w12wqwJptlwD (flUfi) 
11bmbltllln(lfib(l[!: SntJQ t Ul(lqw6, nn llf1W0p LtwflbLfl ltPf1WllbL wijbtfl tlb6 
tlib(lqpWjnq tlwufipl{lib(lp linLJCiwgllwfi hwtlWfl, pwli rµu wpqnul t Cibf1l{Wjpu flU6 
11bmbl{1.11nplibpp oq.Dmpiwllp: Uiu QLtunul u1I1wgqw6 b!i liwL. lin11ntLWQqw6 
tLblfmpnliwJtili lfili2bpjl l{nhb(lblitn flU6-tlwfi uu.ibl{Ul(lWL pwztunuUibp[!: BnLJQ t 
mnitw6, np Ltnhb11bCi1.11 006-[!, jlpbCi hbpppO, Ltwnl:ilJi t ltPflWllbL lln11mLwgqw6 
lj1Ci2b11lt u.iwnwllbtn(lbflp npnzllwfi hwllwp, npn wfihpwdl::i21.11 t WUJWq.w 
liwuCiltl{Cibpp wnwq.wgtlwCi m 12bCimq.bD1wD ~nmnCiCibflfl lf!02b11'1 umwgtlwCi 
hwtlwp: 

bflflOfll'J. QLtunul munttlCiwultntlw6 bD pJnt(lbQWJltCi Li. 
CiwfiwtunrinitwlfwJpfi oDrJ.OLUWlllnpfib11nul 1Jigpwqn114.w6 tlwuCiflltCibflp 
uu.infimwfi L. hwpl{Wl'J.flWltwfi 6wnwq.wipmtln: ,w2ilti bCi wnCitJ.w6 llfl2WLl.WJf1P 
pWmwgnLll[! L. tlwulijll{libpp lj1Ci2fl nL oCiqmuwUlnpp mwppbp u.iwpwllbmpbp: 
,wzijwpl{Cibp[! gntJQ bli lllWLflu, np w1uu.itiuti 6w12wq.wJpllwD jllimbCiupqmpJntCi[! 
q.bpwqwCignul t unitnnwLttuCi oli11ntuwmnplibpmll 6wnwq.w1ptlwli Li. 
LtwCiWLWtlnptlwCi 6w12wq.w1ptlwCi pCimbCiupqnt[:lJ ntfiCibfl[! 12bCimqbCiJwfi 
U1pf10Ljpntli: 8nLJQ t U1(1qW6, n(l WJU tlWllWQ.Wjj':lOLtl[! hCiW(lWqn[l l{IJiCip 
ljinpaCiwl{wCinpbCi hbmwqmnbt bpL.wCip upCituf1nmnnCip oq.Cint[:lJWlip uinwgqbLPP 
LllnqpmpnCiwJpfi lf!Ci21i11'1 llti2ngnq: 

15 

Ruben Ispiryan 

Radiation of Particles in Some Periodic Structures and 
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Resume 

In the Introduction the actuality of the problem, objective of the work, scientific 

novelty, scientific and practical applications of the results as well as the presentation of 

the results are given briefiy. 

The first chapter is devoted to the study of motion of positive particles 

channeled inside carbon single wall nanotubes (SWNT) after calculation the potentials in 

the SWNT ropes averaged along the axes and azimuth. Some other applications of SWNT 

in high energy particle physics are discussed. In this chapter it is also calculated the linear 

polarization of the channeling radiation of particles in case of planar channeling in the 

constant field approximation using the formulae for the synchrotron radiation. The 

numerical results are in agreement with the experimental results. An experimental 

arrangement is proposed for obtaining and monitoring linearly polarized y-quanta beams 

with energies 10-200 GeV. 

With the help of Monte Carlo simulations in the second chapter it is shown that 

the x-ray transition radiation (XTR) detectors working in the mode of characteristic 

radiation can be used for particle identification in energy region higher then the region 

available at present to the XTR detectors. In the last part of this chapter the spectral and 

angular distributions of the coherent -XTR produced by modulated electron beams are 

calculated and it is shown that one can use such coherent XTR for the measurement of the 

microbunching parameters necessary for advanced particle acceleration and x-ray beam 

production methods. 

In the third chapter the spontaneous and stimulated radiation of particles 

produced in crystalline and nanotube undulators is investigated taking into account the 

influence of the medium polari:zation as well as the parameters of the particle beam and 

undulators. As the numerical calculations show the intensity of such radiation exceeds the 

intensity ofusual undulator and channeling radiation in x-ray region. This radiation can be 

studied with the help of low intensity positron beams with energies higher than 200 Me V 

which will be obtained at Yerevan synchrotron. 
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