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MeTOA 11HIP □ KpcicHot1 ! 0,11{) cneKTpocKon1111 HBM!eTCH OAHl1M 113 

OCH OB HblX np11 11ccne ,IIOBOHl111 B ~11311KB TBePAOro - Tena~ Anll cpe,11He-
• I ' 

eonHoBoro ,1111an □ 30H □ l11{-113ny4eH11H · ( o6nacn · Anl1H eonH JI< 20 MKM) • 
. . - . """ . ; 

AOCT□ T04HO alleKT11BHbl A11IP □ K4110HHble cne~TpoMeTpbl c aTanoHHblM 

' 11CT_04Hl1KOM 113JJy4eH_l1ll 113 KOP011AO Kpe~Hl1ff. B o6n □ CTl1 ,11n11H·BonH 

-o.:\ ~IOO. MKM cneKTpan~HOH nnoTHOCTb arnx "CT04Hl1KOB 048Hb 'Mono, 

HO YPOBHe I □- 8,io-9 BT, noaTOMY ,llnll yeen114e~l1ff CBBTOC11nw.11cnonb-

3YffiTCff cneKTponbHble np116ophl c IYPbe-npeo6po3oeoH11eM (lypbe-cneK-
. . --. ' ' , ____ ' 

TPOMeTpbl). 8 TOK11X cneKTPOMeTpax, OAHOKO, ::ilifieKTl1BHO M-OlKHO npo-

BOA11Tb ~3u'epe1111ii•• cne_KTPOB ~ponycKo__H1rn · TonbKO cno6onornoU10ffill111~ 

BeUlaCTB ~cneACTBl18, cno6ot1. MOUIHOCH1 11CT04Hl1KO 113ny4eHl1ll. noaTOMY 

yeen114eH11e MOUIHOCT!,1 11CT04Hl1KO 113ny4BHl1ll B AOnbHBM · 111{ -A110n □30HB 

np11ee,11eT K yeen11YeH11ro alleKTl1BHOCTl1 np116opo. 
. " . . . '' 

noMl1MO 1-1cnonb30B0Hl1R MOUIHOro 11CT04Hl1KO i,rn· 11311y4eHl1ff A_nR 113-

MepeHl1ff onrn4eCK11X XOPOKTBPl1CTl1K Cl1nbHOnor.iJOUIOffiU111X M □ Tep11onOB, 

OTKPblBciffiTCll APYrl1~ o6nOCTl1 ero 11cnonb30B0Hl1ff, 0·11MeHHO: AnR B03-
, --

6ylKABH11ff Kone60H11t1 Kp11c1ann114ecKo~ pemeTK11, ·Anff 11crineAOBOH11ff Me-
. _,,, ~--

XO H 113 MOB np11uecHcif loTonpoBoA11MoCT~ 11 T -A-

-- B po6oTe ill, Bnepeue 6blno. npe,'lnOJKeHo 11-cnonb30BOTb Anff' _cneK- . 

© 06-.e.11HH&1HblA HHCTHTyT ll,llt!pHbllt H.CCnt!Jl.oa•11dr Jlyfitta,_'i991 
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TPOCKon1111 TBBPAhlX Ten Cl1HXPOTPOHHOe 113ny4BHl1B (Cl1) alleKTPOHHOro 

KOnbl\O KOlllleKTl1BHOro YCKOPl1Tellff TffJKellblX 110HOB KYT11. 

Oco6eHHOCTbffi AOHHOL1 YCTOHOBKl1 KOK 11CT04Hl1KO Cl1 l!BllffffiTCff ABO 

l □ KTO: 

l. reHBPl1PYBMblt1 cneKTPOllbHblt1 A110n030H 111{ •113llY48Hl1ff MOlKBT 

113MBHffTbCR, nocKOllbKY MBHReTCff POA11YC (R) alleKTPOHHoro KOJJbl\O. 

803MOlKHblt1 Al10n030H 113MeHeHl1ff ,lllll1Hhl BOJIHhl ~,,p= 4,2/ ~
3 •/2. 

(. r - PBJJffTl1B11CTCK11t1 iOKTOP alleKTPOHOB) onpeABllHeTCff npeAellbHhlM 

POA11YCOM ~ , np11 KOTOPOM e111e MOlKHO Bb1B8CTl1 113llY48Hl18 KOllbl\O. 

Aliff HOmero CllY40ff 3 CM~ /J,:: 8 CM, 4TO Aliff All11H BOllH Jlkp AOBT 

A11 □ n □ 30H nepecTpot1K11 2 MKM ~Ji,,,.~ 30 MKM. np11 aTOM npOKTl14BCKl1 

OTCYTCTByeT, 4TO 048Hb BOlKHO, 113llY48Hl1e C All11HOMl1 BOllH .A~ Jl.,,p. 

2. noTOK Cl1 lll1Het1Ho 30B11Cl1T OT 411Cll0 aneKTPOHOB B KOllbl\e 

#e. B 3ll8KTPOHHOM KOJlbl\B KYrn He~ 3t5" 1012
' 4TO CYUIBCTBeHHO 

npeBOCXOAl1T see 11M8ffiUll18Cll yCTOHOBKl1, reHBPl1PYffillll1e c~ B 3TOM 

cneKTPOJJbHOM ,1111an □ 30H8. 

0AHOt1 113 rnoBHhlX 30A04 np11 11cnonb30BOH1111 C~ ffBJJffeTcH lopM11-

posoH11e CBBTOBoro ny4KO 30AOHHhlX p03Mepos C IDOKYCl1POBKOL1 MOKCl1-

MOllbHOro nOTOKO 113JJY4BHl1ll, BhlXO,llfflllero 113 OKHO yCKOPl1TeJJbHOt1 KO­

M8pbl. 

Anll BblBOAO c~ 6hllll1 po3po60TOHhl KOHCTPYKL\1111 onrn48CKl1X KO­

HOllOB ABYX Tl1nOB {p11c.l, p11c.2). 

nepBblt1_ KOHOJI COCTOffll 113 Tpex clepl14BCKl1X 38PKOJI C BH8WHl1M 

HOnblll8Hl18M {p11c.I). 

BTopot1 onTl148CK11t1 KOHOll COCTOHJI 113 HO!lopo 38PKOJJ, YCTOHOB­

llBHHblX BHYTPl1 Kouepbl. Ho p11c.2 noK03□ Ho reoMeTp11ff lopu11posoH11H 

ny4KO C~ Cl1CT8MOt1 KOJlbl\8BblX 38PKOll. POA11YChl KPl1B113Hbl 3Tl1X 3epKOll 

Cibllll1 paCC411TOHbl no pe3yllbTQTOM po!loT /2' , 3 /' B KOTOPblX Clhlll npeA-
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6D 
PHc.I. 0nTH48CKH~ KOHOn H3 BH8WHHX 38PKOn H KOMepo YCKOPHTenA. 

nomeH onropHTM POC48TO IDOKYCHPOBKH c~. 6blnH npOBBABHbl CTBHAOBble 

H3MBPBHHH STO~ CHCTBMbl IDOKYCHPOBKH C nOMO~bID na3epHoro HCT04HHKO 

HO AnHHe sonHbl ~ = 0,63 MKM. nposepAnHcb 30BHCHMOCTH sIDIDeKTHB­

HOCTH npeo6p030BOHH~ H3ny4BHHH OT POAHOnbHoro H OKCHOnbHoro no­

nomeHHH H3ny40TenH, 4TO SKBHBOnBHTHO nonomeHHID sneKTPOHHoro 

KOnbUO OTHOCHTBnbHO CHCT8Mbl 38pKon. Ha PHC.2B npHB8A8Hbl 3TH 30-

BHCHMOCTH. ~3 HHX BHAHO, 4TO HOH6onee KPHTH4HIT 30BHCHMOCTb ne­

P8AQ4H H3ny48HHH OT POAHOnbHoro nonomeHHH HCT04HHKO. ~onycTHMOe 

POAHOnbHOe CM8~8HHe HCT04HHKO COCTOBnHeT ~I MM npH POAHYC8 sneK­

TPOHHoro KOnbUO /2 = 40 MM. 

3KCnEP~MEHTA~bHAH 4ACTb 

Ho PHC.l nOK030Hbl CX8Mbl pocnonomeHHH KOM8Pbl YCKOPHTenH H 

onTH48CKHX KOHOnoB Anff TpOHcnopTHPOBKH c~. IDCTHPOBKO KOHona H3 

Tpex 38PKOn npOH3BOAHnOCb no nonomeHHID HCT04HHKO H3ny48HHH, KO­

TOpbl~ Mor nepeMe~OTbCH B AHOn030H8 POAHYCOB OT R, =3 CM AO R, = 

=8 CM B KOMepe YCKOPHTenH. 
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PHc.2. a) CxeMO onTH48CKOro KOHOna Anff ~OKYCHPOBKH c~ B OKCH­

anbHOM HonposneHHH. 

6) $oTorpa0HA BXOAHO~ 40CTH onTH48CKOro KOH □ na no CXBMB 

PHC.20. 

B) 3~~eKTHBHOCTb onTH48CKoro KOH □ na B 30BHCHMOCTH OT 

reoMBTPHH HCT04HHKO H3ny48HHA. 
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ARR BblBOAO c~ B P03HblX YCROBHHX 3KCnBPHMBHTO HCnORb30BORHCb 

OKHO H3 CRBAYID~HX MOTBPHOROB: 

I) 6RHmHH" ~K-AH □ n □ 30H - KBOP~ (nponyCKOHHB npH ,j\~IO MKM) 

2) CPBAHH~ ~K AH □ n □ 30H KPC-5 ( _;l ~ 40 MKM) 

3) AORbHH" ~K-AH □ n □ 30H - noRH3THRBH HRH ROBCOH ( ~l ~ 
~ 200 MKM). c~ 3RBKTPOHHOro KORb~O nocRe onTH4BCKOro TPOKTO no­

n □ AORO HO npHBMHHKH, B K04BCTBB KOTOPblX HCnORb30BORHCb: 

- H □ 6RHmHH" ~K-AH □ n □ 30H - ~oroconpoTHBRBHHe &;e:Aq npH 

r~ 77°K, cneKTPORbHOH xap □ KTBPHCTH~O npHBBABHO HO pHc.3. Ha 

3TOM me PHCYHKB npHBBABH H cneKTP c~ ARR 0 =22, /2 =8 CM; 

- HO AORbHH" ~K•AH □ n □ 30H - ABTBKTOP H3 ';J,, S€ npH T ~ 
~ 4°K, , cneKTPORbHOH xap □ KTBPHCTHKO npHBBABHO HO pHc.4. 
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Pnc.4. I - cneKTpanbHOH xop □ KTBPHCTHKO ABTeKropo 

.A.(•<t•) 

;J,, sg npH 

T=4,5°K; 2 ✓ P,,k O{ cJ.). ; 3 - nponycK □ HHe noporosoro 

tnnbTpa; 4 - nponyCKOHHB CBT04Horo t~nbTpo. 

M3MBpeHHff UO~HOCTH c~ npOBOAHROCb B ABYX pem~MOX CMOTHH 

3RBKTPOHHoro KORbUO. I PB!HU: KOHB4Hbl" POAHYC /2 = 3 CM, BPBMH 

CZOTHff 4t5 UC. D pezHu: R. = 8.cM, BPBUff HOXOMABHHff HC 3TOU po­

AHYCB - ABCffTKH UHRRHCBKYHA- ~3MBPBHHff npoBOAHRHCb B Tpex nono­

SBHHffX ABTBKTOpO. 
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I-e nonomeHMe, KOrAa ABTBKTOP CTOHf, s6nM3M OKHa BblBOAa M3-

ny4eHMH, npM STOM naAaIDmM~ noTOK onpeAenHeTCH aneprypo~ OKHa AB-

TBKTopa. AMnnMTYAa CMrHana - Z/p Q-e nonomeHMe, ABTBKTOP ycra-

HOBneH nocne onTM48CKoro rpaKTa M3 rpex 3epKan. AMnnMTYAa CMr-

Hana - 'ti,, ID-e nonomeHMe, ABTBKTOP ycTaHosneH nocne CMCTBMbl 

BHYTPBHHMX 3epKan, BblBOAHmMX M3flY4BHMe B aKCManbHOM HanpasneHMM. 

AMnnMTYAa CMrttana - U2 • 

Ha p_11c.5 noKa3aHbl OCL1Mnnor~OMMhl CMrttanoB C ABTBKTopa 11K-M3-

11Y4BHMH (~oroconpornsnettMe Ce:.Au) s ABYX pemMMax cmarnH: /2 = 

=4 CM - I pemMM (pMc.5a), Q =' 8 CM - Q pemMM (pMC.56) M, COOT­

BBTCTBBHHO, TOKOB B nocneAHB~ cryneHM KaTyWKM MarHMTHoro nonH -

13. 

8 ra6nML18 I npMBBABHbl 3Ha4eHMH aMnnMTYA CMrHanos C ABTBKTO­

po B P03HO~ reOMBTPMM M ABYX pe!KMMax cmaTMH. 

Ta6nMga I 

CMrH.(MB) reoMBTPMff onTM4BCKO~ PemMM cmaTMH 0pMMB4aHMB CMCTeMbl 

'U0= IOO T0484Hbl~ ABTBKTOP I pemMM J =7 MKM 
I nonomettMe R. =8 CM 113H 

~ =22 
u.=s·rn3 0nTM48CKaff CMCTBMa 

M3 rpex 3epKan 
n nonomeHMe 

'Uo =600 T0484Hbl~ ABTBKTOP R. =4 CM Jiu.,M =2, 5MKM 
I nonomeHMe ~ = 44 

v. =2· rn4 n nono111ettMe 
V2 =3·I0 4 Ill nono111ettHe 

BNBOA H3fly48HHff Cl1 C onTH48CKO~ CMCT8MO~ B aKCHanbHOM Ha­

npasneHHH ocymecTBflffflCff npH ABM1118HMH KOllblla B HOnpasneHHM CHCTB­

Mbl 3BpKan, KOTOPblB 6wnH YCTOHOBJ18Hbl HO z! =4 CM (pacCTOffHHB OT 

MBAHQHHO~ nnoCKOCTM). l13MBHBHHBM napaMBTPOB warHHTHO~ CMCTBMbl 

npH MBAJ1BHHOM BblBOAB KOllbLIO H3M8Hffl1Cff POAHYC nOAXOAO 3J18KTPOHH0-
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PMc.5. Oc11HnnorpaMMbl CMrHQJ10B c ABTBKTOpa C.e:Jlu (HM!K-

HM~ ny4) M TOKQ B KaTyWKOX 3-en crynettM cmaTMff (sepXHM~ 

ny4) - a) P03Beprna 0,5 MC/Aen, 6} pa:rneprna 2 MC/Aen. 

PMc.6. Oc11MnnorpaMMO c ABTBKTOpa Ce: .flu ' ycraHOBJlBHHOro 

nocne onTM48CKoro rpaKTa no cxeMe PMC.2a, pa3sepTKa 

0,2 MC/Aen. 
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ro HOnbljQ H 3epHanaM H, COOTBeTCTBeHHO, ycnoBH!I TpOHCnapTHPOBHl1 

CM. oblnl1 Bb16paHbl onTl1MOnbHble napaMeTpbl MOrHl1THO~ Cl1CTeMbl. Ha 

p11c.6 nOH030HO oc1111nnorpOMMO c11rHana C AeTeHTOPO MK-113ny4eHl1!1 B 

onTl1MOnbHOM pe!HMe IDOHYCl1POBHl1 CM. BH3yOnbHO noTOH H3ny4eHH!I B 

OKC110nbHOM TPOHTe 30nonH!l8T POBHOMSPHO BCe Ce4eH11e HOnbljO. 

M3 pe3ynbTOTOB T06nl1ljbl I B11AHO, 4TO IDOHYCl1PYIOll\11e CBO~CTBO 

ABYX onrn4eCHl1X HilHOnOB, npHBOART H yeenl148Hl1IO CBeTOBOro nOTOHO 

np11MepHo B IOO pa3. 

8 onTl14eCKO~ Cl1CTeMe OKCl10nbHOro 111na AnHH0 nyTH TPOHcnop­

THPOBKl1 COCTOsn11eT 2 MeTpa; ecn11 OHO 6YA8T yMeHbWSHO B TPH P030, 

TO noTOK CM MOfflST 6b1Tb cymecTBeHHO ysenH4eH (HOH nOH03blBOIOT pac-

4eTbl, np11uepHo HO nop!IAOK). 011eHK11 reoMeTp114ecHo~ 3IDIDeKTl1BHOCTl1 

BblBOAO CM ABYX onTl14eCHl1X Cl1CTeM no pe3ynbTOTOM T06n.I AOIOT 3H0-

4eHl18 G :::i:- Io- 2 , T.e. YAOeTc11 co6paTb HecHonbHO npo11eHTOB o6me~ 

MOII\HO_crn CIA OT, scero aneKTPOHHOro HOnbljO B, A110n030He An11H BOnH 

0 ~ 7 MH,~I. reoMeTpl14eCKO!I 3~IDett:THBHOCTb Anll An11H BOnH .J! ~ 

~7 MHM 

CM 6)~ 

Ro -

6yAeT onpeAen11Tbc11 cooTHowett11eM yrnosoro pacnpeAeneH1111 

11 yrnoBblM pa3MepoM OHHO AnR BblBOAO CM: 6'0 ~ Q0!L, rAe 

POAl1YC OHHO, l - POCCTO!IHl1e OT C848Hl1!1 aneKTPOHHoro 

HOnbtjO AO OHHO. nn11 ~ .:: @o reoMeTPl148CKO!I 3~~eHTl1BHOCTb 

onTl14eCHoro KOHana 6yAeT 6nl13HO K 3H04eHHIO, nony4eHHOMY B 3Hcne­

Pl1MeHTe Anll .;/, ~ 7 MKM. nonyWHPl1HO yrnosoro pacnpeAeneHH!I CM B 

cpeAHeM 11 AOnbHeM MK A110n030He An!I An11H BOnH Jl :>.;/,k~ AOeTC!I 

~opuyno~, ~ 3- o-1
, ( .il/21<1') % • Ha p11c. 7 noH030HO 30BHCl1MOCTb no­

nyWHPl1Hbl 61 or AnHHbl sonHbl AnR R =4 cM, 0 =45, .-11<,o = 

=2 MKM. M3 ~OHTO 30B11CHMOCTH nonyWHPHHbl yrnosoro pacnpeAeneHl1!1 

CH OT AnHHbl BOnHbl BHAHO, 4TO 3~~eKTHBHOCTb BblBOAO 113ny4eHl1!1 HO­

PYfflHblMH 3epHOnOMl1 6yAeT onpeAen!ITbC!I anepTypo~ BblBOAHOro OKHO. 

nn11 BblBOAO H3ny48Hl1!1 C AnHHO~ BOnHbl Jl =100 MHM noTpe6yeTC!I OKHO 

C Qo =6 CM, 4TO BeCbMO npo6neMOTH4HO. B 3TOM cny4ae 3~~eKTHBHO 
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P11c:7. 30Bl1Cl1MOCTb nonyWHPHHbl yrnosoro pacnpeAeneHl1!1 CM OT An11-

Hbl BOnHbl. 

pa60T08T onTH4eCKH~ KOHOn C BHYTPeHHHMH 3epHOnOMH. CTSHAOBble 113-

MepeHH!I noH030nl1, 4TO B OHCHOnbHOM HOnpasneHHH snnOTb AO yrna 

6) =200 MPOA 3~QeHTl1BHOCTb TPOHcnopTHPOBKH H3ny4eHH!I He 30B11Cl1T 

OT yrno naAeH1111 HO 3epHana. 

nn11 HCCneAOBOHH!I npOtjeCCOB, np11BOA!lll\l1X H B03HHHHOB8Hl1IO 

caepxnpoaoAHMOCT11 B OHCHAHblX nneHKOX 1,13 YB4CuO11 Apyr11x, 6onb­

wo~ HHTepec HMeeT AHOn030H An11H BOnH .;/ "'IOO MKM, rAe MOfflHO 

OfflHAOTb npo11eneHl1!1 3~QeHTOB cnapl1B0HH!I aneHTPOHOB. noaTOMY OA11H 

113 3HCnepHMeHTOB 6un HanpaeneH HO 113MepeHH!I MOII\HOCTl1 CM B An~H­

HOBOnHOBOM AHOn030He. ~eTeKTOPOM H3ny48Hl1!1 cnymHn KPl1CTann ~;;g 
np11 ren11eeo~ reunepaType T =4,5°K. nn11 BblBOAO H3ny4eHH!I 11cnonb-

30BOnOCb naBCOHOBO!I nneHHO TOnll\11HO~ IOO MKM, WHPHHO~ ,1 = 

=40 MM, HOTOPO!I o6ecne411BOna nepenOA AOBneHl1!1 OT 5·10-8 Top B 

HOMepe AO OTMocwepHoro. Mcnonb30BOnC!I onTl14eCHl1~ TPOHT 113 BHew­

Hl1X 3epttan. 

Ha PHC,80 noH030HO oc1111nnorpoMMO c11rHana C ASTeHTOPO C 

BblXOAO npeAyc11n11Ten11,HO p11c.86BHl13Y - oc1111nnorpOMM □ :np1130KPblTOM 

OHHe Anll BblBOAO H3ny48Hl1!1. 30Bl1CHMOCTb OMnnl1TYAbl c11rHana OT 411-

cna 3neHTpoHos B ttonb11e n11He~Ha11. nn11 nocneAYIOll\8~ npoeeptt11 nepeA 

I I 
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Oc~1-11111orp □ MMbl Cl-1rH0/10B CH C AeTeKTopa (BepxHl-111 11Y4): 

a) AeTeKTOP 6e3 ~,1I',bTpOB, pa3BePTKO 50 MB/Aen,0,5MC/Aen; 

6) OKHO OOTl-14eCKOro TPOKTO 30KPblTO, P □ 3BepTKa 20 MB/Ae/1, 

0,5MC/Aen; B) AeTeKTOP c noporoBblM ~,1/lbTPOM, P03Beprna 

50 MB/Ae/1, 0,5 MC/Aen; r) AeTeKTOP C peweT04HblM ~,1/lbTPOM, 

P03BepTKa 50 MB/Ae/1, 0,5MC/A811. 
12 

A8T8KTopou YCTOHOB/lHBO/lHCb P03/1,14Hbl8 ~H/lbTpbl: noporOBblt:l 

ffiH/lbTP H3 KepOUHKH (p,1c.4 KPHBOll 3)' AHffiffiepeH~HQ/lbHblt:l ffil-1/lbTp 

H3 UBT0/1/11-14BCKHX CBTOK (p,1c.4 KPHBOl! 4). 

Oc~H/1/lOrpauubl c1-1rHO/lOB C ABTeKTOPO C P03Hb1MH ffiH/lbTpau,1 npH­

B8ABHbl Ha p,1c.8B,r. Ha p,1c.4 ,aKMe OOKQ3QHQ cneKTPOllbHOl! 4YBCT­

BHTB/lbHOCTb ABTBKTopa, l-13M8PBHHOll C OOUOlllbID /lOMObl o6pOTHO£:l B011-

Hbl, a TQl{ll(8 npOH3BBA8HHe cneKTPOllbHOt:l 4YBCTB1-1TB/lb HOC TH HO MOIII­

HOCTb C~ (KpHBblB I,2, COOTBBTCTBBHHO). 

AMO/ll-1TYAO c1-1rHa11a C ABTBKTopa CBl!30HQ C OOAOmt11e£:l MOIIIHOCTbm 

l-1311Y4BHHll P(;;.) 
,;h· 

Ycur = JP{;;.) o( (.Ji) G { .;t) c/.;t , 
.ii, 

rAe: 0( {.;{_) - cneKTPOllbHOll 4YBCTBHTB/lbHOCTb ABTBKTOpa, K - K03ffi-

~H~HeHT ycHneHHH npeAYCHllHTBnH, G~)- reoueTpH4BCKH£:l WOKTOP H3-

ny11eHHH, C = eol0cu == SDkHQ/4;;L20a . ll~,=!50 MB -

3H04BHHe CHrH0/10 npH UOKCHMObHOM 4HC/18 3/18KTPOHOB B AOHHOM CBOH­

ce o!Ve =(2t3)•ro12 , C= ro- 3,. K =I02 , P(J.) = 0,3 BT, 

~ =300 MKM. CP8AHRll cneKTPOllbHQR 0/lOTHOCTb 

={5.!,3) •ro-4 BT"MKM-l. POC4BTH08 3H04BHHe npH 

cp(.A) =G·ro- 4 BT/MKU npH .;l =300 MKU. 

cp (J) :,e P(J.)-Ai
1
= 

ofVe =2"!012 

Bl-1AHO, 4TO 3KCnepHMBHTQ/lbHbl8 3H048HHR 6nH3KH K pac4eTHblU no 

UO~HOCTH H311Y4BHHR. 

B COBKTPOCKOOHM TBBPAWX TB/1 e o6nacTH AO/lbHero HK-AH □ na-

30HO ~ '? 100 MKM HCOO/lb3ymTCR H3-30 60llbWO£:l CBBTOCH/lbl 1 BOC-

HOBHOM,ffiypbe-cneKTPOMeTpbl C l-1CT04Hl-1KOM ,13/ly4eHl-1R - PTYTHO£:l ll □ Mnot:l 

CBBPXBblCOKOro AOB/lBHHR. THOH4HblB 3H048Hl-1R UOIIIHOCTH H311Y4BHHR 

I0-9 BT B nonocy ""¾ =IO-I. HCT04HHK C~ - 3KCnepHU8HTO/lb­

H08 3H048HHB B TB/18CHbl£:l yron OOTi14BCKOro TPOKTO cpµ)=CfJoQ A:il ~ 
~5•10- 4•10- 3 •30 = l,5"10-S BT. H3 3KCnepHU8HTO/lbHblX pe3y/lbTOTOB 
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cneAY8T, 1no HCT04HHK CHHXPOTPOHHOro H3ny48HH!I 11O111Hee HQ 48TLl­

pe nop!IAKO H3B8CTHLIX HCT04HHKOB. 

Aanee eonpoc CTOHT o e1i1Gope cne.KTpanbHoro npr.iGopa .4n11 pal5o­

TLI C ny4KOII Cl1 C Y48TOII ero HllnynbCHoro XOPOKTepa. KOK G1i1no CKQ-

30HO ewwe, epe11eHHoe noeeAeHHe Cl1 sneKTPOHHoro KonbQO onpe.4en11-

eTc11 pelHIIOII c•aTH!I: ecnH CIQTHe npOHCXOAHT C myHTHPOBKOA TOKQ 

3 CTyneHH, TO peanH3Y8TC!I peMHII "AnHTenbHoro y.4ep10HH!1" C B~~ue-

Hell H3ny48HH!I 20 MC; ecnH P81HII CIQTH!I OGLl4HLIA, TO epeM!I H3ny-

48HH!I :;- =(2t3) MC. AHffiPDKQHOHHLle H pemeT04HLl8 cneKTPOM8TPLI 30 

KOIALIA Hllnynbc Cl1 15YAYT AOBQTb OAHY T04KY HQ KQl,40A .4nHH8 eonHLI. 

Anll H3118P8HH!I cneKTPO TpeGyeTC!I HaGop CTQTHCTHKH. TOK, .4n11 HOGO­

pa cneKTPO C waro11 4 % =I0-2 npH ~ =100 IIKII HeOGXOAHIIO 104 

T048K, 4TO npH 4QCTOT8 'V =I ru COCTQBHT BP811!1 pal50TLI OPHll8PHO 

3 40CQ. npH HccneAOBQHHH npo11eneHH!I 3HepreTH48CKOR 111enH TpeGyeT­

C!I war no AnHHQII BOnH HQ YPOBHe 4¾ ~ 10-1 ' npH 3TOII epe1111 CKQ­

HHPOBKH cneKTPO cy111ecTB8HHO COKPOIJIQ8TC!I H COCTOBn!leT !l- 0,5 4QCQ. 

Cy111ecTeyeT e111e OAHH sffiffieKTHBHLIA 118TOA CKQHHPOBOHH!I H3ny11e­

HH!I, onHCOHHLIA e paGoTe 141, e KOTOPOM AHCnepCHOHHLIII sneueHTOII 

!IBn!leTC!I BPOIIIOIOIIIHRC!I AHCK, no oC5p03YKJnteR KOTOporo YCTOHOBneHLI 

AH3neKTPH48CKHe HHTepffiepeHQHOHHLle ffiHnbTPLI C Y3KHIIH nonoCOIIH npo­

nyCKQHH!I no. AnHHOII eonH. nony48HO pa3pemeHHe A¼ < 10-1 

e oC5nacTH IOOt500 11K11. 

Ha PHC. 9 OOKQ3QHQ C5noK-cxeua ADHHOro ycTpoRCTBO H cxeua 

P03B8PTKH. 

Ansi npoeepKH pal5oTocnocoGHOCTM 3TOR 118T0,4KKK AMCK C ,4K3neK­

TPH48CKHllH ffiHnbTPOIIH (51,1n 30118H8H AMCKOII C PD3P830M mHpHHOA 2 MIi, 

KOTOPLIA (51,1n yKpenneH HQ 3neKTPOABKfOTene. npH CIQTKK KOnbUO B 

pelHMe AnHTenbHOfO YA8PIOHK!I C" CoKycKpyeTC!I HQ BPOIIIOKl~HAC!I AKCK 
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PHc.9. 

1-w,eJ'li!t 
2- ilulf iJ,dllt',rrpu01t'C1t.C 

.... 11.rpa,wu 
J-- M04111t11rop 
IJ- 1ep1COJtO 
5- d•r11irop HI< 
o- olpo.11'"' 

SAo,c c••""d ~,rrpo,.,,rpa c 
8Ptt1'feNH•- o,a,.,upolaNufl"" 

a 

P(.I) T(l)•l;s,oo,.. ..... 

,,ii 

c~rpa..11t>,u,, nponyc,r-o.,,,..,, !PlfOnaA~"'•'• 
pv.n•MpoJ 

mr(;J-•o•H npon'f'"°Nu• .Spo•ea 

.Jalu.l"l.t.,.,0$1,C,urHO~ 

:n•,ropa ~r/p•H•Hu 

a) Cxe11a ycTpoRCTBO An!I C5LICTporo CKOHHpOBQHH!I cneKTPO 

l1K-1,13ny11eHH!I. 

C5) CxeMa P03B8PTKH no AnHHOM eonH C noMOlllblO epa111ato111ero­

C!I AHCKQ. 

PHc.10. OcQHnnorp □ MMa cHrHana c AeTeKTopa Ce, .If~ c epa111a­

lOIIIHMC!I AHCKOMl P03B8PTK,a? MC/Ae~ •. 

C 111enbto, PHC.I, nocne 111enH yCTOHOBneHO cffiep~48CKOe 3epKano, co-

6Hpato111ee H3ny4eHHe HO npHeMHOe OKHO A8T8KTOpa. Ha OCQHnnorpaMMe 

npeACTOBneH · clirnan C A8TeKTOpa -C BPOIJIOIOIIIHMC!I AHCKOM (pHc.IO). 

KaK BHAHO, nonHoe epeM!I o6opoTO COCTOBn!leT npHM8PHO 4 MC. Bpe­

M8HHO!I CTPYKTypa CHrHana npeACTQBft!leT co6oR npoffiHnb C848HH!I 

aneKTPOHHOro KOnbQO, npocKOHHPOBOHHLIR M8XOHH48CKOR 1118ftbl0. 
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TaKHM o6p030M, BHAHO, 4TO B 3TOM pemHMe cmOTHR MOmHO peonH-

3080Tb CKOHHPYIOIJ1Hfi cneKTpaMBTP C speMBHBM CKOHHPOBOHHR :1"::,, 4 MC. 

npH 3TOM Heo6XOAHM ABTBKTOP C speMeHHblM po3perueHHBM Ai <r· A.ilJ = 

=4"1 □- 3 •1 □- 2 = 40 MKC. 

obln nocTasneH npo6Hblfi 3KcnepHMBHT no H3MepeHHIO K03~IDH4HBHTa 

npoxomAeHHR l,11{-H3RY4BHHR CKB03b nneHKY COCTaBa y Bal.Cu!, o,l -s 

Ha noAnOmKe H3 KPBMHHR. Ha PHC.l noKa30HO 6nOK-CXeMO 3KcnepHMeH­

T □• O1-H3Ry4eHHB IDOKYCHposanocb onTH4eCKHM KOHOROM HO BXOAHOe 

OKHO onrn4ecKoro KpHocr □ To npoK04Horo rnno. TeMnepoTypo nneHKH 

B HBM H3MBHRnacb B AHOna3oHe OT 5 HAO 300 H. ~3RY4BHHe H3 KPHO-

. cr □ To nonoAOIIO HO AeTeKTOp ~H-H3ny4eHHR Ge= .flu . nocKonbKY 

KPHOCTOT 6bln npeAH03H04BH ARR ARHHHOBORHOBOti o6nacrn cneKTpO, 

4 OKHO 6blnH BblnonHBHbl H3 nonH3THneHa TORIJ1HHO~ 100 MKM. Ha ARHHOX 

BORH MOKCHMORbHO~ 4YBCTBHTBRbHOCTH ABTBKTOPO .i\ ~ 7 MKM K03ID~H-

4HBHT nponycK □ HHff CYMMOPHOfO KPHOCTOTO COCTOBnRn l/100 OT H0-

40RbHOfO noTOKO. TeM He MeHee, CHfHOn C ABTBKTOpa 6bln 3H04HTeneH. 

C oxnomABHHBM nneHKH AO 030THOl1 TeMnepOTYPbl BBRH4HH0 nponycKaHHff 

YMBHblllHnaCb B I,5 P030, 4TO HRRIOCTPHPYBTCff pHc.ll. 

ta 

o.a ... 
.... 
o.a 

T~ 

;-1-1-1-1 

IO 90 Pl flO m TIC 

PHc.ll. 30BHCHMOCTb nponycKaHHff ~H-H3RY4BHHff nneHKH 

OT TBMnepaTypbl. 

)6 

CIDOPMYRHpyeM OCHOBHble BblBOAbl, nony4eHHble B pe3ynbT0Te 3KC­

nep1-1MeHTOB: 

I. M01J1HOCTb c~ aneKTP0HHOfO KORb40 HO ARHHe BORHbl Jl 
= 300 MKM COCT0BnReT (5~3)·10-4 8T 0 MKM- 1 , 4TO B npeAenax T04H0-

CTH H3MepeHHt1 cosn0A0eT C POC4eTOM. nony4eHHOe 3H04eHHe HO He­

CKORbKO nopRAKOB npesbllll0eT MOIJ1HOCTb H3BeCTHblX HCT04HHKOB. 

2. Pa3pa60T0Hbl KOHCTPYK4HH H onpo6oB0Hbl HO YCKOPHTene ABO 

THna onTH4eCKHX TP0KTOB Anff cOopa c~. MaKCHM0RbHO AOCTHfHYTMti 

K03IDIDH4HeHT c6opa MOIJ1HOCTH H3ny4eHHR G~ 2·10-2• 

= 

3. 3KcnepHM8HTOnbHO nOK030H0 B03MOMHOCTb CK0HHPOB0HHff cneK­

TP0 C nOMOIJ1blO BPOIJ10I01J1ero AHCK0 C Y3KOnOnOCHblMH iHnbTPOMH HO 

yCKOPHTene aneKTPOHHblX Kone4. 

4. npoBeA8Hbl nepsble 3KCnepHMeHTbl, KOT0Pble n0K030RH H3M8He­

HHe K □ aHH41-1eHTO nponycKaHHff nneH04HYX uarep1-1anos H3 Y B~C~ q_& 
nPH oxnO!AeHHH AO ~30THOt1 reuneparypbl. 

5. 3KcnepHM8HT H P0C48T nOATBeP!A0IOT 803MO!HOCTb C03A0HHff 

HO YCKOPHTene 3R8KTPOHHblX KOne4 ,RC83 cneKTPOM8TPO HK-H3Ry4eHHR C 

YHHK0nbHblMH napauerp0MH Anff HCCR8AOB0HHt1 B o0naCTH IDH3HKH rsep­

AOfO Tena. 

6nar□A0PHOCTH: AKC8HOBY 8.R., Bac1,1nbesy 6.8. 30 0onbmylO 

nOAABP!KY, AH3HHY 8.6., rnaOparoey 8.r., $HnHnnosy ~.n. 30 noMOU1b 

B 3KcnepHMBHTe. 
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T~T~HHHKOB C.H. HAP-
3KcnepHMeHTanbHaR npoBepKa B03MO~HOCTH Hcnonb30BaHHR 
CHHXPOTPOHHOfO H3flYYeHHR AflR HH¢paKpacHOH cneKTpOCKOnHH 
B~COKOTeMnepaTypH~X CBepxnpoBOAHHKOB 

Pl4-91-'144 

B pa6oTe npHBOARTCR SKcnepHMeHTanbH~e pe3ynbTaT~ no H3MepeHH~ MO~HOCTH 
CHHXPOTpOHHOfO H3nyYeHHR aneKTpOHHoro KOnb4a C napaMeTpaMH: YHcno aneKTpo­
HOB -·(3+5)•10 12

, paAHYC KOnb4a - 3+8 CM, aHeprHR aneKTPOHOB - 10+20 MaB, 
AnHTenbHOCTb HMnynbca - 10 MC. H3MepeHHR npoBeAeH~ B AHana3oHe AflHH BOnH 
HH¢paKpaCHOro H3nyYeHHR (HK) 2+400 MKM. Hcnonb3~TCR pa3pa60TaHHble MHoro-
3epKanbH~e onTHYeCKHe KaHan~ AflR ¢oKyCHPOBKH H B~BOAa H3nyYeHHR. 3Kcne­
PHMeHTanbHOe H pacYeTHOe 3HaYeHHR nnoTHOCTH MO~HOCTH H3nyYeHHR Ha AnHHe' 
BOflH~ 300 MKM COBnaAa~T H COCTaBnR~T 6•10" 4 BT/MK~, YTO Ha HeCKOnbKO nopRA­
KOB npeBblllaeT MO~HOCTb H3BeCTH~X HCTOYHHKOB. noKa3aHa BOJMO~HOCTb C03AaHHR 
HK-cneKTpOMeTpa c YHHKanbH~MH napaMeTpaM~'AnR HccneAOBaHHH B o6nacTH ¢H3HKH 
TBepAOfO Tena. 

Pa6oTa B~nonHeHa B na6opaTOpHH CBepXB~COKHX SHeprnH m-U!H. 

Coo6meHHe 061,eJUiHeHHoro lDICT~TyTa MepULIX HCCne~OBaHHH. ,lJ,y6Ha 1991 · 

nepeBOAaBTOPOB 

Tyutyunnikov S.I. et al. P14-91-144 
The Experimental Verification of the Possibility 
to Use Synchrotron Radiation for Infrared Spectroscopy 
in High .Temperature Superconductors · · 

The experimental results on measuring the·synchrotron radiation power 
of the electron ring with parameters: the electron.number - (3+5)•10 12 , 

the electron ring radius - 3+8 cm, the.electron energy - 10+20 MeV,the im­
pulse duration - 10 me are presented.The measurements are made in the wave 
length range of the infrared radiation (IR) 2+400 µm. The manymirror opti­
cal systems for"the radiation focusing and escaping are used. The experi­
mental and theoretica·J values of the radiation power density on the 300 µm 
wave length are equal to 6'.10 4 , that is by.some orders higher than the po­
wer of the well-known sources. The possibility to create the IR-spectro­
meter with·unique parameters for investigations in-the solid state physics 
is shown. · 
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• The invejtigation has been performed-at the Particle P~•,•sics 
.JINR. · - , 
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