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3~eKTH8HOCTb YCKopeHH~ HOH08 3neKTPOHH~MH KOnb~aMH onpeAe
n~eTC~ nnOTHOCTb~ 3neKTPOH08 B cmaTOM KOnb~e. no3TOMY An~ nOHH
MaHH~ npo~ecca YCKOpeHH~ HOHOB He06XOAHMO HMeTb AOCTOBepH~e 
H KaK MOmHO 6onee T04H~e H3MepeHH~ HHTeHCH8HOCTH 3neKTPOH08 
a Konb~e. HaH6onee xopowo paapa6oTaHHOH H T04HOH ~8n~eTc~ Me;o
AHKa H3MepeHH~ 4HCna 3neKTPOHOB no CHHXpOTPOHHOMY C8eTy/1/. 
B 3THX H3MepeHH~X HeHaeecTH~M napaMeTpoM ~en~eTc~ 3HeprH~ 3neKT· 
POHOB, KOTOPY~ HaAO 3HaTb C T04HOCTb~ 1%. no onpeAeneHH~ HHTeH
CHBHOCTH 3neKTPOH08 B KOnb~aX 6~no 8~nonHeHO HeCKOnbKO pa-
6oT/l, 21. B pa6oTe /1/ npo80AI-1nocb I-13MepeHHe 8 I-IH<)lpaKpacHoH o6-
nacTI-1 cneKTpa. B pa6oTe/2/ onpeAeneHHe 41-1cna 3neKTPOHOB ocy~ecT-
8n~nocb 8 8HAHMOH o6nacTI-1 cneKTpa. B ce~aH c TeM, 4TO An~ 3TOH 
o6naCTH AnHH BOnH xapaKTepHa CHnbHa~ 3aBI-1CHMOCTb 8~XOAa H3ny4e
HH~ OT 3HeprHH, OAH08peMeHHO H3Mep~naCb 3HeprH~ 3neKTPOH08 no 
CneKTpy CHHXpOTpOHHoro H3ny4eHH~. 

Uenb~ HacTo~~eH pa6oT~ ~en~eTc~: 

1. HaMepeHHe 3HeprHH 3neKTPOHOB paanH4H~MH MeTOAaMH, cpaeHe
HHe MeTQAHK. 

2. HaMepeHHe a6con~THOrO B~XOAa CHHXPOTPOHHOrO H3ny4eHH~ 
8 pa3H~X o6naCT~X cneKTpa /BHAHMOH H HH<)lpaKpaCHOH/ H onpeAene
nHe 4HCna 3neKTPOH08. 

3. C03AaHHe MOHHTOpa 4HCna 3neKTPOH08 B cmaTOM KOnb•te An~ 
pa6oT~ 8 pemHMe YCKOpeHH~. 

1. KaK H3BeCTHO, CHHXPOTPOHHOe H3ny4eHHe I-1MeeT Henpep~8H~H 
cneKTP no AnHHaM eonH A,KoTop~H onHC~8aeTc~ $opMynoH/3/ 

7 
WA = 6,82· 10- 21 L y 2 F(y) 

R3 ' 

(I) 

Ac - KPHTH4eCKa~ AnHHa eonH~, y - pen~THBHCTCKHH <)laKTop 3neKTpo
HOB, R - paAHYC KOnb~a. 

F(y) = y (K5;fY) dy, 
y 

XapaKTepHoH oco6eHHOCTb~ cneKTPa CH ~an~eTc~ MaKCHMYM, KOTo
P~H npHXOAHTC~ Ha AnHHY aonH~ A 11 = 0. 42 Ac. YT04HeHHe 3Ha4eHH~ 
3HeprHH MOmHO npoBeCTH HMeHHO no nono~eHH~ MaKCHMYMa B CHHXpo
TPOHHOM cneKTpe. 

A. HaMepeHHe cneKTpa CH 6~no CAenaHo B BHAHMOH H 
HH<)lpaKpaCHOH o6naCTH C nOM~b~f~OHOX£~Ma~o~a -~p~2~ 
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ceer co6~pancR c noM~b~ 3epKana ~ KBap~eeoH n~H3~. B Ka4ecree 
per~crp~py~ero 3neMeHra ~cnonb30BancR repMaH~eB~H ~OTOA~OA co 
cneKTpanbHOH 4YBCTB~TenbHOCTb~ /0,4+1,9/ MKM, npeABap~renbHO 
~3Mep~renbHaR c~cTeMa Kan~6poeanacb no ~3ny4eH~~ 3TanoHHOH eonb
QpaMoeol1 naMn~ c reMneparypol1 T = 2343°C, KaK yKa3aHo e pa6o
re12~ C Y4eroM Kan~6poeoK npoBOA~ncR nepec4er ~3MepReMoro cHr
Hana UCHH. B M~Hocrb CH no $opMyne 

W • JtHH.(A) 
CHH. U (A) 

KaJI. 

P(XT), 

rAe UKaJI.- c~rHan AeTeKropa AnR AaHHoH An~H~ eonH~ A np~ Kan~6-
poeKe, P(XT) - M~Hocrb ~3ny4eH~R eonb~paMoeol1 naMn~. H3Mepe-
H~e cneKrpa CH MOHoxpoMaropoM npoeoA~nocb Ha nporor~ne KYTH. 
Pem~M MarH~THOH c~creM~ o6ecne4~Ban cmar~e 3neKrpoHH~x Kone~ 

AO R = 3 CM, 
nocKonbKY e KamAOM ~~Kne cmar~R npoBoA~nocb ~3MepeH~e ronbKO 

np~ OAHOH An~He BOnH~, 6~n Heo6XOA~M MOHHTOp OTHOC~Tenb

HOro 4~Cna 3neKTPOHOB B KOnb~e. TaKHM MOH~TOPOM cnym~n C~rHan 
C ~OT03neKTPOHHoro YMHOmHTenR OT TOPM03Horo ~3ny4eH~R, B03HH
Ka~ero npH pa3maT~~ KOnb~a 3neKTPOHOB B MarHHTHOM none H B~CaAKe 
HX Ha CTeHKY KaMep~.B AanbHei1weM OH 6yAeT o603Ha4aTbCR, KaK Uy. 
nony4eHH~e np~ ~3MepeHHRX 3Ha4eHHR C~rHana C~HXPOTPOHHOrO H3ny-
4eHHR 6pan~Cb npH OAHOM MOHHTOpe, Ha p~c.1 npeACTaBneH BOCCTa~ 
HoeneHH~H cneKrp CH AnR R = 2,9 CM. no nono*eH~~ MaKCHMYMa 
B cneKroe CH MO*HO onn~n~n~T~ ~HPnr~~ ~nPWTnn~na• 

A-~-. 
c o. 42 

3Ha4eH~e 3Hepr~~. onpeAeneHHoe 3T~M cnoco6oM, cocraenRer y = 38,5. 
npH 3TOM He06XOA~MO OTMeTHTb, 4TO 3TO cpeAHee 3Ha4eHHe 3HeprH~ 
3a 6onbwoe 4Hcno ~~KnoB cmar~R. 

K comaneH~~. npoBecr~ H3MepeHHe cneKrpa CH B APYrOM pe*~Me 
c*aTHR I R = 3, 5 eM/ He YAanocb ~3-3a yMeHbweHHR cHrHana c ~oro
A~OAa. 

Q. nocKOnbKY H3MepeH~R C MOHOXPOMaTOPOM npoBOAHnHCb B Te4e
H~e MHorHx ~~KnoB cmaTHR, 6~no ~HrepecHo onpeAen~Tb cneKrp CH 
3a OAHH ~~Kn, He nepecrpa~BaR np~6opa, 

TaK~e ~3MepeHHR 6~n~ B~nonHeH~ Ha cneKrporpa~e HCn-51. B Ka-
4ecrBe per~crp~py~ero 3neMeHra 6~na ~cnonb30BaHa ~oronnacr~Ha. 
CneKTP 6~n CHRT B pem~Me cmar~R AO R = 3,5 eM. 

06pa6oTKa cneKTporpaMM np0~3BOAHnaCb no CTaHAapTHOH MeTOA~Ke, 
on~caHHOH B pa6ore14/. norpewHoCrb B ~oroMerp~poBaHH~ ~ nepe
c4ere Ha ~HTeHCHBHOCTb cocraBnRer /20+30%/. Ha pHc.2 np~BeAeH~ 
3Kcnep~MeHranbH~e T04K~ ~3MepeHHoro pacnpeAeneH~R cneKrpa c~Hxpo
TPOHHoro ~3ny4eH~R. n~H~R COOTBeTCTByeT paC4eTy AnR y = 35 ~ pa-
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PHc,l. CrreKTpanbHoe pacrrpege
neHHe CHHXPOTpOHHoro H3ny~eHHH, 
H3MepeHHOe C ITOMO~biD MOHOXpOMa
TOpa, 

PHc, 2, BoccTaHoBneHHbiH no !PoTo
rrnacTHHKe crreKTp CHHXpOTpOHHOro 
H3ny~eHHH gnH pagHyCa KOnb~a 
R = 3,5 CM, 

A~YCY Konb~a R = 3,5 CM. nepec4eT AnA paA~yca KOnb4a R 
no ~HBap~aHry yR2 const Aaer 3Hu4eH~e y = 39. 

3 CM 

B. 5~n~ BblnOJirleHbl ~3MepeH~R 3Hepr~~ 3neKrpoHoB no MeToA~Ke, 
<'lH<'lnnr~LlHOIA nn~MPHPHHOIA R O<'lfiOTP/ 2/: C: noMOWbiO flBVX <IJ3Y. KOTODble 

6bln~ cHa6meHbl ~HTep~epeH4~0HHbiM~ ¢l~nbrpaM~, BbiAenA~~~M~ A = 
= 0,41 MKM, A = 0,63 MKM. C~HxporpoHHoe ~3ny4eH~e nonaAano Ha 
<ll3Y 4epe3 sonoKOHHble cseroBOAbl. KoHe4 cserosoAoB, o6pa~eHHbiiA 
K ~CT04H~KY ~3ny4eH~A, ~Men A~aMeTp ~ 15 MM ~ 6bln ycra-
HOBneH Ha R = 3,5 CM B MeAHaHHOH nnoCKOCTH, 3Ha4eHHe 3HeprHH 
pacc4HTbiBanocb no acHMnroTH4ecKoiA ¢lopMyne AnA A<<Ac 

y3 - ~---J.._?.!l ________ _ 
(II) 

IS\ W(X1) A2 5/2 
--ln(--- (-) 
,\1,\2 W(X2) A 1 

(I), -
w __ < A,)_ • 

~ no T04HbiM QOpMynaM ~ - OTHOWeHHe MO~HOCTeH H3ny4eHHA 
W(A2) 

01 Ha AnHHaX BOnH~ ,\ 1' A 2. npeABapHTenbHO <l>3Y c !l>HnbTpaMH H cse
TOBOAaMH KanH6posanHcb no 3TanoHHOH naMne, c y4eTOM 3Toro no H3-

MepeHHbiM OTHOWeHHfiM CHrHanOB ~L(,\1) HaXOA~nOCb OTHOWeHHe 
WA1 Ucl!H. (,\2) 

WA2B W(,\1) ra6n.1 npHBeAeHbl 3Ha4eHHfl . 

R = 3 CM, R = 3, 5 CM. 
\\XA2) 
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R R = 3 CM R= 3,5 CM 

W(A 1) 
2,45 

W(.\2) 4,2 'l 
no <PopM. (II) y 37,5 35,5736,5 

no <lJopM. (I) y 38,0 35,5736,5 

KaK BHAHo, 3Ha4eHHR 3HeprHH, onpeAenReM~e no T04H~M H acHMn
TOTH4eCKHM $OpMynaM, COBnaAa~T, TaKme COBnaAa~T H 3Ha4eHHR 3Hep
rHH, H3MepeHH~e no MaKCHMYMY cneKrpa CH s BHAHMO~ o6nacrH. Ta
KHM o6pa30M, ATIR nOBWWeHHR T04HOCTH H3MepeHHR 4HCna 3neKTPOHOB 
B KaMAOM ~HKne CMaTHR He06XOAHMO 3HaHHe 3HeprHH 3TieKTPOHOB B Kam
AOM ~HKne, KOTOpoe MOmeT 6b1Tb H3MepeHO no aCHMnTOTH4eCKO~ $OpMyne 
cneKTpa CHHXPOTPOHHOrO H3TIY4eHHR, HCnOTib30BaHHOrO B onHCaHHO~ 
B~~e MeTOAHKe CO CBeTOBOAaMH. 

Heo6xOAHMOCTb H3MepeHHR 3HeprHH 3neKTPOHOB B KamAOM ~HKne 
CMaTHR OnpeAenReTCR TeM, 4TO OHa MeHReTCR OT HMnynbCa K HMnynbcy. 
Ha pHc. 3 npHBeAeHbl paAHanbHble npo¢HnH ce4eHHR 3neKTpoHHoro KOnb
~a 3a HeCKOTibKO ~HKTIOB CMaTHR. PaAHYC KOTib~a - 3 CM. no OCH a6c
~HCC Ha OC~HnnorpaMMe - TeKy~H~ paAHYC. MaCWTa6: 1 KneTKa 
1,0 MM. Pa36poc nonomeHHR MaKCHMyMa nnOTHOCTH COCTaBnReT 
1 

, 5 ~ ;.;;.;, :..;-;- v .... vv, ""', ,_, "Y"', VI<SM<::Ht::HVI~J 3HeprHH oT HMnynbca K HM
nynbcy s cpeAHeM Ha /577/%. TaKHe H3MepeHHR 3HeprHH, ecnH Hx 
He Y4HT~BaTb, npH onpeAeneHHH 4Hcna 3neKTpoHos Aame s HH$paKpac
Ho~ o6naCTH cneKTpa MOryT npHBeCTH K 6onbWHM HeT04HOCTRM. 

2. H3MepeHHR 4Hcna 3neKTPOHOB B KODb~e. KaK 6~no cKa3aHo sw
we, cneKTp CHHXpOTPOHHOrO H3Dy4eHHR AOCTaT04HO WHPOK. ,[lnR nOBbi
WeHHR T04HOCTH nepeC4eTa H3MepReMO~ MO~HOCTH CHHXPOTPOHHOrO H3-
ny4eHHR B 4HCTIO 3DeKTpOHOB H3MepHTeTibH~e npH6op~ AOTI~H~ 6~Tb AO
CTaT04HO Y3KOnODOCH~. 

B AaHHo~ pa6ore 3KcnepHMeHT~ npoBOAHTIHCb co cneAY~~HMH $oro
npHeMHHKaMH: 

a/ repMaHHeBbl~ $OTOA>10A C $HflbTPOM Ha ATIHHe BOTIHbl ,\ = 1 ,6 MKM, I} 
M .:!:.0,5 MKM; 

6/ oxnamAaeMoe $oroconpoTHBneHHe c $HnbTPOM C3C-9, ,\ = 2,4 MKM, 
t!A +0,5 MKM; 

B/ (j)3y C Ha6opoM Y3KOnODOCHbiX HHTep$epeH~HOHHbiX $HTibTPOB 
C ATIHHaMH BOTIH .\ = 0,63 MKM, A= 0,41 MKM, nODOCO~ nponycKaHHR 
t,.A = +0, 08 MKM. 

Kan~6posKa npH6opos npoBOAHnacb c noMO~b~ 3TanoHHo~ sonb$pa
MOBO~ naMnbl, KaK B pa6oTe/ 2/, C HCnOTib30BaHHeM npepbiBaTenR CBeTa 
/no ATIHTeflbHOCTH CHrHan C AeTeKTOpa AOTI~eH 6~n COBnaAaTb C CHr
HaTIOM CHHXpOTPOHHOrO >13Tiy4eHHR/. 

4 

PHc.3. Pa~HaiTbHoe pacnpe~eneHHe 
llpO<iJHnH 3neKTpOHHOll nnoTHOCTH 
~H KOHe~Horo pa~Hyca c*aTHH, 
H3MepeHHOe C TIOMOmbiD ~HCCeKTOpa; 
MaCmTa6 no OCH a6C~HCC: I KneTKa 
COOTBeTCTByeT I MM. 

B ra6n.2 npeACTasneH~ pe3yTibTaT~ KanH6poBKH: 

THn npH6opa L /eM/ P /BT/MKM/ 

A 2,4 MKM 29 0,947 

A I ,6 MKM 35 2,38 

A 0,62 MKM 16 0,36 

A 0,41 MKM 16 1,2 10 

Ta6nH~a 2 

u Kan /ME/ 

10,0 

68 

38 

48 

/n __ I 
-"r"-'1._'-~ I LJ J. I J."J.J.'-J."J./ J.•J.v~.n.v\-t v ¥1~Jty "1t.t1Ylli J! d.JlUHrtU!-1 J!dMllbl )....I,JlH ,LJ;ClHHOli 

~HHbi sonHbi, L paccTOHHHe OT naMnbi ~o ~eTeKTopa, U - aMnnH-
Ka.n. 

Ty~a cHrHana c ~eTeKTopa. 

TeMneparypa naMnw onpeAenRnacb nHpoMerpoM c T04HOCTb~ 10°C. 
npH paC4eTe H3Tiy4aTeTibHaR cnoco6HOCTb BOTib$paMa ADR ADHH BOTIH 
6panacb H3 pa6or~/W H3MepeHHe CH Ha npoTOTHne KYTH, KaK 6~no 
CKa3aHO B~We, npOH3BOAHTIOCb TpeHR AaT4HKaMH B HH$paKpaCHO~ 
H BHAHMO~ o6naCTH. AMnTIHTy~a CHrHana C AeTeKTOpa npH npHeMe H3-
ny4eHHR Uc11 H. onpeAenReTCR 2

/ cneAY~~HM o6pa30M: 

L t.n u - 1/J>... w, . --
Cl1H:- l\l1H. 217 .2() 

z 

r,ae 'V,\ - cneKTpanbHaR wi 
('1111. 

4YBCTBHTeTibHOCTb AeTeKTopa, 

MO~HOCTb CI-1HXpOTpOHHOro H3Dy4eHHR OT 3TieKTpOHHOrO KOTib~a; 

t.n- reneCHbl~ yron perHCTpa~HH H3Tiy4eHHR ) t..n 8
nry , rAe R - pac-

R-
CTORHHe OT AeTeKTopa AO KOTib~a; f)

2 
- nonywHpHHa yrnosoro pacnpe-

AeneHHR CHHXPOTpOHHOrO H3Tiy4eHHR; 1p.\ - cneKTpanbHaR 4YBCTBHT€Tib
HOCTb, onpe,aenReMaR 1-13 pe3yTibTaTOB KanH6pOBKH, npHBeAeHHWX 
B ra6n.2. 
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6/ 

PHC. 4. 3aBHCHMOCTb BbiXoga CHHXpo
TpOHHOI'O H3nyqeHHR ITOA HyneBb~yr-
noM OT 
pOHOB, 
a/ .\ 
a/ .\ = 

OTHOCHTenbHOI'O qHCna 3neKT
LVIHHbl eonH Ha6mogeHHH: 
0,4 MKM; 6/ .\ = I ,6 MKM; 

2,4 MKM, 

~ y4eTOM TOrO, 4TO C~HXpOTPOHHOe ~3ny4eH~e HeKorepeHTHO, 
a TaK~e c y4eToM Kan~6po8oK $opMyna AnH onpeAeneH~H 4~cna 3neKT
POH08 8 Konb4e ~MeeT 8~A 

u 
N = _C_I1_H_. 

e 
UK3•1. 

P(AT) 

W(.\) 

rAe W(A) - MO~HOCTb C~HxpoTpOHHoro ~3ny4eH~H AnH OAHOro 3neKTpo
Ha (I). KaK 8~AHO ~3 3To~ $opMyn~, AnH Haxo~AeH~H 4Hcna 3neKT
poHo8 He06XOA~MO 3HaHHe yrnoeoro pacnpeAeneHHH C~HXPOTpOHHOrO 
Hany4eH~H 8 aa8HCHMOCTH oT napaMeTpo8 Konb4a. B pa6oTe/ 5/ 6~no 
noKa3aHO, 4TO WHpHHa ero 3a8~C~T AnH 8~A~MO~ o6naCTH cneKTpa OT 
4~cna 3neKTpOH08, np~ ~3MepeH~~ 8 8HA~MO~ o6naCT~ cneKTpa CHHXpo
TpOHHOrO ~any4eH~H noA Hyne8~M yrnoM o6Hapy~~nacb Hen~He~HaH aa-
8HC~MOCTb c~rHana ceeTa oT 4~cna 3neKTPOH08 a KOnb4e. Ha p~c.4a 
noKa3aHa 3Ta aa8HC~MOCTb. no3TOMY np~ onpeAeneH~~ a6con~THoro 

4Hcna 3neKTPOH08 AnH Ka~Aoro MOH~Topa 4~cna 3neKTPOH08 no y-~a

ny4eHH~ onpeAenHnacb nonyw~p~Ha yrnoeoro pacnpeAeneH~H, 3Ha4eH~e 

KoTopo~ aaTeM noAcTaenHnocb a OopMyny AnH pac4eTa ~HTeHCH8HOCT~ 
3neKTPOHOB. Dbln TaKl!<e ~3MepeH 8~XOA CHHXpoTpOHHOro ~3ny4eH~H AnH 
AnHH~ 80nH~ .\ = 1 ,6 MKM ~ 2,4 MKM B 3aBHCHMOCT~ OT OTHOC~Tenb
Horo 4Hcna 3neKTpOHOB 8 KOnbl.le, CM. pHc.46,8. KaK BHAHO, nHHe~-

6 

• 

t 

HaH 3uBHCHMOCTb CBHAeTenbCTByeT 0 nOCTOHHHOH WHpHHe yrnoeoro 
pacnpeAenefHH AnH 3Toro cneKTpanbHoro AHanaaoHa. nony4eHHaH 
B pa6oTe/l H B AaHHOH pa6oTe BenH4HHa Oz COCTaBnHeT 50 MPaA. 
TeopeTH4ecKoe 3Ha4eHHe nonywHpHH~ yrnoeoro pacnpeAeneHHH AnH 
Oz /MpaA/ = 0,82/E (r3B), npH E= 18 M3B Oz = 45 MPaA. 

nepeHAeM K onpeAeneHH~ a6con~THoro 4HCna 4aCTH4. AnH AeTeK
Topa C AnHHOH BOnH~ A= 2,4 MKM H3MepeHHe BWXOAa CHHXPOTPOHHOrO 
H3ny4eHHH npOBOAHnOCb B pe~HMe C~aTHH AO y = 38,5. no3TOMY 
C y4eTOM KanH6POBOK Ta6n. 2 100 MB B~XOAHOrO CHrHana COOTBeT
CTByeT N = 1,3·30

12
• KaK BHAHO H3 rpa$HKa, MaKcHManbHaH aenH4H-

e 
Ha CHrHana - 620 MB, 4TO COOTBeTCTByeT MaKCHManbHOMY 4HCny 3neKT-
POHOB B KOnbl.le: Ne = 8 •10 12 /no noKa3aHHHM MOHHTOpa ~y"" 20 B/. 
AnH AeTeKTopa c pa6o4eH AnHHO~ aonH~ A= 1,6 MKM. H3MepeHHH npo
BOAHllHCb a pe~HMe c~aTHH AO R = 3, 5 eM, 4To6~ AHanaaoH H3Mepe
HHH CHrHaJla HaXOAHllCH B nHHeHHOM pe>!<HMe pa60T~ npHfiopa; npH 3TOM 
Hcnonb30BaJ1CH HeHTpaJlbH~H $HnbTp AnH OCna6JleHHH nOTOKa H3Jly4eHHH 
a 3 pa3a; R:. 3,5 CM cooTBeTcTBYeT y = 36. TaK 4To 100 MB cooT
BeTcTeyeT N = 4,1·1~ 1 aneKTPoHoe. 3aperHCTPHpoeaHo, KaK BHA-e . 
HO H3 rpa()>HKa' 1 '5 B' 4TO AaeT AnH 4HCJ1a 4aCTH4 N e 3Ha4eHHe 
Ne= 6·10 12 /Uy = 16 B/. 

npH onpeAeneHHH 4HCna 3neKTPOHOB B BHAHMOH 06naCTH cneKTpa 
OAHOBpeMeHHO H3MepHeTCH 3HeprHH 3JleKTPOHOB B Ka~OM LIHKne. TaK, 
AllH AaHHoro 4HKna H3MepeHHH 6~no nony4eHo cpeAHee 3Ha4eHHe y=37 
AnH paAHyca KOnbl.la R= 3 CM. no noKa3aHHHM MOHHTOpa Uy =6 B; 
3Ha4eHHH cHrHanoe c 4>3Y AnH A= 0,62 MKM Uc = 1,6 B; AnH A= 
= n 41 MW'M rt = ~ ? R ~Tnuv ~u::au43UIA~ u•Ac _"?. "?-~~~T::'':'~~~ ...:~':'=!!~:-

cTayeT yrnoeaH WHPHHa Oz= 42 MpaA. 4Hcno aneKTPOHOB no 3THM 
H3MepeHHHM: AnH A = 0,6200 MKM, Ne = 2,2'1012 'uy = 6 B; AnfF A= 
= 0,4100 MKM, Ne= 2,8·1012 , Uy = 6 B. B 3THX H3MepeHHHX Y4TeHo, 
4TO K03()>$H4HeHT npoxo~eHHH BHAHMOrO H3ny4eHHH COCTaBnHeT 0,92. 
PeayllbTaT~ H3MepeHH~ MO~HO CBeCTH B TafinHLIY• 

TaoJIH~a 3 

3Hepl'HH y A MKM UcKH MoHHTop Ne 
Ne 

Uy Uy /:m./B/ 

38,5 2,4 620 MB 20 B 8· 1012 4·1011 

36 I, 6 I, 5 B 16 B 6·ld 2 3,8· HY 1 

37 0,6200 1,6 B 6 B 22•1012 , 3 7· 1011 , 
0,4100 3,2 B 6 B 2,8·1012 4,6.1Qll 

H3 Ta6nHI.I~ BHAHO, 4TO H3MepeHHH B BHAHMO~ H B HH()>paKpaCHO~ 
o6naCTH cornacy~TCH C 20%-HOH T04HOCTb~. 

3. AfiH MOHHTOpHpOBaHHH 4HCna 4aCTH1.1 npH YCKOpeHHH 3neKTPOH
HOHH~X Kone1.1 He06XOAHM npH6op C 60nbWHM AHHaMH4eCKHM AHana30HOM, 
nOCKOJlbKY npOI.IeCC B~BOAa 3neKTPOHHOrO KOllbl.la npOHCXOAHT B WHpo-

7 



KOM ~HTepsane BpeMeH, KOTOPOMY COOTBeTCTByeT fionbWa~ ofinaCTb no 
3Hepr~~ 3neKTPOHOB. B Ka4eCTBe TaKoro np~6opa ~cnonb3yeTc~ 
$3:-143flY-$ CO cneKTpanbHOH 4YBCTB~TenbHOCTb~ AO 1 MKM, B~XOA
HO~ TOK KOTOpOrO n~HeeH AO 3 aMnep. 4T06~ Ha noKa3aH~~ MOH~Topa 
no C~HXPOTPOHHOMY ~3ny4eH~~ He Bn~~no ~3MeHeH~e yrnOBOH w~p~H~ 
KOHyca C~, $3Y ycTaHOBneH B $OKanbHOH nnOCKOCT~ n~H3~ /p~c.5/. 
none 3peH~~ n~H3~ cocTasn~eT +2,5 CM no aKc~anbHOMY Hanpasne
H~IO. 6~na npoBeAeHa Kan~fipoBKa MOH~Topa np~ B~BOAe KOnbl.la no OA
HOMY ~3 a6con~TH~x AeTeKTopos C~; np~ 3TOM OAHOBpeMeHHO ~3Me
p~n~cb aMnn~TYAa C~rHana C MOH~Topa B MOMeHT BpeMeH~ t = 2150 MKC 
OT Ha4ana C~aT~~ KOnbl.la, COOTBeTCTBY~~H HaXO~eH~IO KOnbl.la B Me
A~aHHOH nnOCKOCT~, ~ 4~Cno 3JleKTPOHOB Ha An~He BOnH~ A= 2,4 MKI'O, 
Ha p~c.6 npeACTasneHa 3Ta 3aB~C~MOCTb. TaK~M o6pa3oM, MOH~Top 
n03BOn~eT npoBOA~Tb ~3MepeH~~ KOn~4eCTBa 3neKTpOHOB B nPOI.Iecce 
B~BOAa 3neKTPOHHOrO KOnbl.la B W~POK~X npeAenax, 4TO npeACTaBn~eTCn 
Ba~H~M An~ nOH~MaH~~ npol.lecca YCKopeH~~ ~ COOTBeTCTBeHHO nOAfiOpa 
OnT~ManbH~X napaMeTpOB YCKOP~IO~eH C~CTeM~. 

1- ,AeTet«TOp 01 
2-nMH3a 
3-:>Kpat< 
4-3nY 

LJ 

PHc.5. reoMeTpHH pacnonoxeHHH 
MOHHTOpa B KaMepe YCKOpHTenH, 

fl~TEPATYPA 

lJMoH(.e) 

/ . . 
U.•22,5KB 
t ... ·2150 

"----:o:,oo:-:+-::::200=-~~~-lhJ=-
6

'---:soo""'"-600""8==-u':c~;, 
PHc.6. KanH6posoqHaH KpHBaH Mo
HHTopa, BpeMH H3MepeHHH t = 
= 2150 MKC nocne HHXeK~. Ilo 
ocH a6c~cc - a6conroTHOe KonH
qeCTBo sneKTpOHOB H OTHOCHTenb
HOe, H3MepeHHOe AeTeKTOPOM 
C A = 2,4 MKM, 
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non6HnOB f,B, H AP• 9-83-562 
OnpeAeneHHe a6con~THoro KOnHqecTsa 3neKTpoHoB 
B KOnb~e Ha npoTOTHne KYTH 

OnHcaHhl pesynbTaTbl H3MepeHHH 3HeprHH 3neKTpoHoB no tlJopMe 
ClleKTpa CHHXpOTpOHHOrO H3nyqeHHH /CH./, IlonyqeHHbJe 3HaqeHHH 
3HeprHH 3neKTpOHOB HCITOnb3YJOTCH AnH HaXOJKAeHHH qHcna 3neKTpo
HOB B KOnb~e, OnpeAeneJme MOII\HOCTH CH. npOH3BeAeHo Ha Tpex 
AnHHaX BOnH: A = 0,4 MKM, A = 0,61 MKM, ,\ = 2,4 MKM. MaKCH
ManbHO H3MepeHHoe qHcno 3neKTpoHoB a Konb~e cocTaBnHeT: Ne 

= 8 ·1012
• 

Pa6oTa BblllOnHeHa B 0TAene HOBbiX MeTOAOB ycKopeHHH 0115IH., 

npenpiAHT Utn.eAIAHeHHOro IAHCTIATyTa RAepHbiX HCCJleAUIIdH'"'. J..IYVI1d 'JV.) 

Dolbilov G.V. et al. 9-83-562 
Determination of Electron Absolute Number 
1n Ring on Heavy Ion Collective Accelerator Prototype 

The results of electron energy measurements on the shape 
of the synchrotron radiation spectra are described. These re
sults are used to determine the electron number in a ring. 
Measurements of synchrotron radiation power are produced in 
three wave length: A = 0,4mcm, ..\ = 0,61 mcm~ A = 2.4 mcm. 
The maximum number of electrons in ring is Ne= 8 ·10 

12
• 

The investigation has been performed at the Department 
of New Acceleration Methods, JINR. 
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