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~LECTRON BEAM SPECTROllftER 

FOR ENERGY TO 20 llBV 

A spectrometer for the energy to 20 lleV for operation on 

microtron beams is described. As far as the initial narrow an-

gula.r spread of the beam is conserved, we have chosen a magnet 

with the rotation angle "Jl/2 • Its radius is 600 mm, the mag­

net gap is 40 mm, the maximwn field is 4 kOe. The registration 

system allows to obtain the spectral dietribution of the elec­

tron beam in eveey impulse of the microtron current. Measure­

ment• have shown that the energy spread of the microtron 

electron beam is ~ O. 3 %. 
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Ka.rt li3B8CTHO [r], BHCOKOe paspemeHHe MOrYT o6ecrre<m:Tb 

TOJI.DKo ·crreKTpoMeTpH c rrorrepe'IliliM MarH:HTHHM rroneM. Ilap1U11eTpH 

Ha>t6onee li3B8CTHliX MarHHTHHX Cll8KTPOM8TpOB B 06.nacTH aHepl'llll 

MeraaneRTpOHBOnbT rrpHBe~eHli B Ta6n. I [2-6]. Paspew~HHe aTmc 

crreRTpOMeTpOB ~OCTaT01IHO BHCOKOe, o~aKO MaKCliManbHrul auep:MUI 

orprum~eHa Be~oID 4 MaB. 

PaspeweHHe crreKTPOMeTpoB orrpe~eJIHeTcR ~crrepcHeli H pasMe­

poM li306pruiteHHR Ha BHXO~e crreKTPOMeTpa. PasMepu HCT01Ilill'.Ka 

aneKTPOHOB B crreKTPOMeTpe c IlOJiyKpyroBOtt cpoKyCHpOBKOtt rrepe~aroT­

CR rrpRMO Ha BHXO~ [7] crreKTpm.1eTpa li cne~oBaTeJibHO J1!11SHb!Il@JT 

paspeweHHe crreKTpOMeTpa. O~aRo rrpmco~TCR c aTHM MHpHTbCR,~o-

6H 3axBaTHTb 6onollilitt yrnOBOH paCTBOp li3JI~eHHR TO~e~x HCTO~­

H:HKOB. 

Ilpli liCCJie~OBaHJm crreKTpaJibHliX xapaKTepHCTHK 3JISKTPOHHliX 

~OB YCKOPHTeneli,a TaKJKe rrpH HCCJie~?BaHHH B3aHMO~eHCTBHR 

aJieKTPOHHoro Il~ c aneKTPOMarHHTHliM rroneM H BO Bcex ,Iijlyrmc 

aKcrrepHMeHTax,Kor~a Ha~aJIOH!i11 ysKHtt yrrroBott pas6poc ~ cox­

paHReTcR,a rrorrepe~e pasMepH IIY'fKa 3Hatrn:TeJioHlie,HaH6orree BH­

ro~o pa60TaT1> c IlOBOpOTOM Ha yron <Ir/2.113B8CTHO' ~o ecm'l MOHO­

xpoMaT~tt ~OK rrapanrrenoHHH,TO OH rrocne rroBopoTa Ha:i'i/2 cpo­

KycupyeTcR rrpli o~opo~OM MarHHTHOM none B TO~Ky.~3 reoMeTpli-
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qecirnx ITOCTpoeHHH MOlKHO ITOJiyqHTo pa3Mep H306pa.JKemur: 

[ ~(7.'f )a ('L~z. h) AH J S='t- y1,-- 2-h - -2-- 'j-'t<j-'t.~ ' 

r.ne h - ropH30HTano~ pa3Mep rryima 

!:f - yrJIOBOtt pa36poc rry'IKa ITO ropH30HTaJIH 

.6H/H - HeO,UHOpO,UHOCTo ITOJUI IIOBOPOTHOro Mar:tmTa . 

TaKKaK ':f«1 H h«'t TO, 
ha 4H 

s = ~7. + "t.. ':f + 't H ' 
a pa3pememrn crreRTpoMeTpa paBHO 

ha tiH 
P = 2ta + !:f + H· 
h2 

06H'!HO C 7. 2 « 'f H 

AH 
P = ':f + H. 

CxeMa crreKTpOMeTpa H 06m11J.l B!tl.It npHBe,neHH COOTBeTCTBeHHO 

Ha pHc. I H 2. IloBopoTHH~ MarID!T }!MeeT pa,UHyc 60 CM, 3a3op Mar­

HHTa 4 CM, MaKCMMaJioHOe none 4 R3. ~306pWKeHHe 3JieKTpOHHOro 

rrytIKa Ha BXO,Ite crreKTPOMeTpa cpoprt.HpyeTCR c IIOMO!I{o!O ltBYX RBa.nPY­

llOJibHl:lX JmH3 M Tpex rcoppeK'rv.pyioumx MarHH1'0B rro ropn30HTamI H 

Bepnraalli!. BH6op BXO,UHO~ ("!"£ICTeMH TBK0.'0 THna o6ycJIOBJI6H TeM, 

'!TO crreKTPOMe·rp B OCHOBHOM 6y.ne·r pa6oTaTE> Ha DblBe,lteHHOM rrytIKe 

MHKPOTpOHa Ha 3HeprIDIX 7' 5 H [5 h,1::iF. 

CHcTeMa pert!CT~H II03B01IflCT ITOJIY'IBTb crreKTpanoHOe pac-

rme.neneID!e 3JieI<TpoHuoro rry'llm l,1{0'.1 HMITYJII>Ce TOKa ycKOpM-

Tellfl. ;13o6paJKemrn rry'ilm, nony1.1em:oe Ha JIIOMJrnagiopnoM 3KpaHe, 

pacrrOJIO.l!teHHOM 11a DUXOltO cne1tTpo•,1QTPn, qepe3 OIITH'I6CKYJO CMCTe­

'tr,/ nepe.naeTC.fr Ha IIODOPXl!OC'l'b ,[io•royMHOJIG!T6l'IH' r.n:e HMeeTCR menI> 
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nm:p.lllHOI 0 ,4 MM . ~306pa.JKeHPie CKaHHpyeTCR c ITOMOllU>IO meJIH H 

ITO.n:BIDl!lIOro 3epKaJia. 3epKa.JIO np:imo,ItHTCR B .n:BHJKeim:e c ITOMOllU>ID 

8JI6KTPOMaI'HHTHOro BH6paTopa, pa60TaIOll{ero CHHxpOHHO c qacTOTOtt 

3arrycKa ycRopHTeJUI. BpeMH: nocne cBetJeHHR JIIOMmiaiflopa BH6zpaeT­

CH TaK,'IT06Y OHO 6YJIO MeHDme nepHO,Jta pa60TH ycKop:wreJUI,HO 6oJID­

~e Ollrn,JtaeMott BpeMeHHott .ItJIHTeJII>HOCTH BHXO,ItHOro H306pallteHRf! cneK­

TpoMeTpa. 

Ha PHC. 3 .Itl.LHO H306pallteHHe m.myJII>Ca cpoTOYMHOb'l'e JIR npH npo­

rryCKa.llllll qepes cneKTPOMeTp ny1IR8 aneKTPOHOB MHKpOTPOHa Ha 8Hep­

rmo 7,5 MaB. IlepBYI mnt o6ycnoBJieH pa,ItHa.nHoHHYM ~oHoM MHKpoTpo­

Ha. c IlOMOIItDIO (fla30BpamaTeJIR: B ueITH Ill'ITaHJ/llI aneKTPOMarHHTHOro 

BH6paTopa H306pallteHHe ny1IR8 C.n:BHHYTO no (flase .ltJIII ynyinaeHRfI OT­

~omeHilllI CHrHaJI - IllYM (BTOpol mut), nJIHTeJIDHOCTo BTOporo CP!I'Ha­

~a c yqeTOM napa.MeTpOB CHCTeMY COOTBeTCTByeT pasMepy zso6paire­

HJ/llI ny1IR8 Ha BYXOJte cneKTpOMeTpa 2 MM, rrpH pa3Mepe Ha BXO,Ite 

cneRTpOMeTpa ~eTpOM 3 MM. PasMep BHXO,ItHOro H306pWlteHJ/llI cKJia­

,ItYBaeTCR 113 CJie.ItYJlDtHX qJieHOB: 

AE AH AE 
S~ . = S -t-y"Z."'" ~'t +H·'l.. + T"i. 

~To6H oueHHTI> BKJia.1t nepBHx .n:Byx 'VleHoB, 6en c.itenaH PR.It H3-

MepeHHi!: npH K011.1ll'IM81~lfBXO,ItHOro ny1IR8 c ,ItHaMeTpaMH KOJ.VmMaTOPOB 

6, 3 H I MM. YMem.meim:e Bxo.1t1rnro zso6pa.J'(eHJ/llI np:imo;ItHT K YMeHI>­

metmIO nepBHx .n:Byx "VteHOB, Tait RaK, Bo-rrepBHx, YMeHI>maeTcJI yrno­

BOI pas6poc ~. BO-BTOPHX,H3-9a yMeHI>meHliUI filHPl'IH!l MarHHTHOtt 
AH 

JtOpo~ ; yMeHDmae~M H (cM.pzc.4). Ee.JIH no.n:yqeHli 3HB."!e-

mm 5 : 2,5; 2 H 2 MM, COOTB0TCTBeHHO. H3 3Tmc pe9yJII>TaTOB 

BH,JtHO, 'I'l'O y-.e npz ROJL'lll'IMSinm BXO,ItHOro nyqKa ,ItHaMeTpOM 2 MM 
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151 ISi I pyml~TH, pBBll .m- 8JI6KTPOBOB, 

; - !i 
0 mm,% MM 

ii IOI .. MsB 

~ 

I. Ilonepe~ o ueo.Jtllopo~ noJlBM 0,5 I5 80 0,5 0,5 . 3,7. ro-2 3 

( '.19'l'p0B) A. A. BalmmJIOB, • C. JJ,se-
JtenoB) 

2. Ka!ia.ltcxd 6e8llte.JI68BYI 9 JtBOIBOI 0,2 I2 IOOO 0,0'7 0,0!3 
-3 4 1,8.IO 

!°~CBPOBKOI sa :yTOJl 2 c noxeY 0,8 12,5 0,20 0,05 
2 

( I'pexeM P. JI mi.) 
2,0.IO-

3. lllBe~apc:ECW! zexesHYI c .JtBOft- 0,1 30 0,68 0,05 2,0.ro-2 0,66 

ROI if>oKYCJIPOBKOft, C TPOXO~c-
mnm: TpaeKToplllffMJl(Ea.11i>Uep • JI 

ltP·) 

4. IlpBSMemnni C ,JtBO:ltliOI 1feKYCJIPOB- 0,3 I5 0,03 0,015 
-3 1,3.IO 

ROI (B.M.KeJIDMa.H,B.Il. eperYJt, I I5 0,04 0,036 
-3 2 

E.II.Ma.aen 11 ltP·) 
6,0;IO 

5. Toiofff.mdt c ,JtBOIBOI if>oJ:CYCJIPO:B- 0,5 IO 2300 0,30 0,028 1,5.ro-3 

RO .~.TpeTl.JIRO:B) 3 15 213 I O,I 0,45 x 2 I,5 
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IIO.ll.l1l1CH K PHCYHKAM 

P:e:c. I I -aHamrn:HpYJDllOIII MarIDJT, 2 -RBa,J@YllO. 

Pzc. 2 

P:e:c.3 

3 -KoppeRTJipYJDllOII0 Ma!'lmTH' 4 -JD)Mlut$P: 

5 -sepitarro, 6 -o6'LeKTHB, ? -IIO.JtBHZHOe sepKarro 

8 -aneKTpoManrnTHlia mI6paTOp, 9 -.ztHajlpanro., IO -¢QTo­

YMHOJDITem., II -KOJIJll!MaTop ~. 

06IIOIII BH~ crreKTpOMeTpa 

HMrryrrbcHoe crreKTparrbHoe pacrrpe~neH:e:e Ha BHxo~e 

crreKTPOMeTpa. 

P:e:c.4 Pa.ItHaJibHoe pacnpe~erreHne MarHMTHoro rroJlfl 

CIIeKTpOMeToe. 
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