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1. BBEAEHHE 

Ha npOT~~eH~~ nocneAH~X AeC~T~ ner B pa60Tax no nporpaMMe C03
AaH~~ KonneKT~BHoro YCKop~Ten~ T~~en~x ~oHbB W~pOKO ~cnonb3YIDT

C~ ~HetlpaKpacHble C~CTeMbl, npeAHa3HaQeHHble AJ1~ A~arHOCT~K~ napa
MeTpos 3neKTpOHHblX xoneu , Bce 3T~ C~CTeMbl paapaõoraua ~ ~cnbITa

Hbl B OHMY, no CBO~M xapaKTep~ci~KaM ~ napaMeTpaM OH~ COOTBeTCTBY
IOT 3aAa4aM A~ar~OCT~K~ 3neKTpOHH~X Kone~. C ~x nOMO~bID nonY4eH~ 

etl~3~4ecK~e pe3ynbTaT~, 6e3 KOTOpWX c03AaH~e YCKop~Ten~ ~ nOH~

MaH~e $~3~4ecK~x npo~eCCOB, npo~cXOA~~~X np~ c~aT~~ Konb~eB~X 

etlopM~poBaH~.:1 3ap~~eHHblX 4aCT~~ B anreaarope I<YTVI, õuno 6bl aa
TPYAHeHO. 

UenbID npeAcTaBneHHo.:1 ~a6oT~ ~Bn~eTC~ AeTanbHoe on~caH~e Me
TOA~K~ ~3MepeH~~ 4~cna 4aCT~~ B 3neKTpOHHOM Konb~e Ha KOHe4HblX 
paA~ycax ero c~aT~~ B aAre3aTope KYTVI. 4~cno 4aCT~~ ~Bn~eTC~ 

OAH~M ~3 Ba)KHblX napaMeTpOB YCKop~Ten~, n03TOMY Tpe6yeTc~ ero Ha
Ae~Ha~ per~CTpa~~~. An~ 3T0.:1 ~en~ ~cnonb3yeTc~ C~HXpOTp'OHHoe ~3

nY4eH~e, ~cnYCKaeMoe 3neKTpOHHblM Konb~OM B npo~ecce c~aT~~, ~H

TeHC~BHOCTb KOToporo nponop~~oHanbHa 4~cny 4aCT~~. 

np~ cy~eCTBYID~~X napaMeTpax KOMnpeccopa 3neKTpOHHblX Kone~ 

KonneKT~BHoro YCKop~Ten~ T~~enblX ~OHOB /I<YTVI/ cneKTp C~HXpO

TpOHHoro ~3nY4eH~~ 3neKTpOHHoro Konb~a, B OCHOBHOM, pacnono~eH 

B HK-06nacT~. 3TO nOTpe6oeano pa3pa6oTK~ MeTOA~K~ c ~cnonb30Ba
H~eM AocT~~eH~.:1 ~HetlpaKpacHo.:1 TexH~K~/l/. OCHOBHblM AOCTO~HCTBOM 
3T0.:1 MeTOA~K~ ~Bn~eTC~ M~H~M~3a~~~ OW~60K/2/ ~3MepeH~~ ~HTeHC~B

HOCT~ 3neKTpOHoa B Konb~eBOM crycTKe, TaK KaK ~HTeHC~BHOCTb C~H

XpOTpOHHoro ~3nY4eH~~ B AJ1~HHOBonHoBo.:1 o6nacT~ ero cneKTpanbHO
ro pacnpeAeneH~~ cna60 3aB~C~T OT 3Hepr~~ 3neKTpOHOB, norpew
HOCTb onpeAeneH~~ KOTopO.:1 BHOC~T OCHOBHO.:1 BKnaA B OW~6KY. 3Aecb 
~ H~~e ~cnonb30BaHbI CneAYID~~e o603Ha4eH~~: À ~ AJ1~Ha BonH~ C~H

XpOTpOHHoro I ~ TennOBoro ~3nY4eH~~; Àc = 41.3 77Ry-S - Kp~T~4eCKa~ 
AJl~Ha BonHbI; E. e. mo - 3Hepr~~, 3ap~A ~ Macca nOKO~ 3neKTpOHa; 
o - CKOpOCTb CBeTa; y li: E/m 02 - pen~T~B~cTCK~.:1 elJaKTOp; R ~ r 
paA~Yc 3neKTpoHHo.:1 Op6~TbI ~opaA~anbHbI.:1 pa3Mep ce4eH~~ Konb~a; 

w =.!. e 2o y 4 - MO~HOCTb C~HXpOTpoHHoro 1-13nY4eH~~ OAHoro 3neKT
3 R2 

pOHa; W = Ne.w - nonHa~ MO~HOCTb C~HXPQTpoHHoro ~3nY4eH~~, ~cnyc

KaeMoro 3neKTpoHHblM Konb~oM; N e ~ n e - Kon~4eCTBO ~ nnOTHOCTb 
3neKTpoHoB B Konb~e; 8 - yron OTKnOHeH~~ OT nnOCKOCT~ 3neKTpOH
HO.:1 Op6~TbI; q - M~HOCTb ~3nY4eH~~ TennOBoro ~CT~4H~Ka. 

t)~l.tjUidt'ÜHh1n RHCnrt'Ji i
r'lli!~Híd!X arcj~l\tmaud I 
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2.	 ~HTEHC~BHOCTb ~ CnEKTPAnbHblE XAPAKTEP~CT~K~
 
CHHXPOTPOHHOrO ~3nY4EH~R 3nEKTPOHHOrO KOnbUA
 
AArE3ATOPA
 

~3nY4eH~e aneKTpoHa, Bpa~aID~erOCR no KPyroBo~ op6~Te, pacnpo
CTpaHReTCR c Mano~ yrnOBO~ pacxoA~MOCTbID B HanpaBneH~~, 
nepneHA~KynRpHoM K nnOCKOCT~ Op6~Tbl. ~3nY4eH~e ~MeeT w~

POK~~, HenpepblBHbl~ cnexrp A.r:'~H aonu , MaKC~MYM xo ropor-o onpene
nReTCR paA~Y·COM Óp6~Tbl ltI 3Hepr~e~ aneKTpOHOB ~ np~XOA~TCR. Ha An~
HY sormu Àm = 0,42 Àc ' Cnexrpansuoe pacnpeneneuue MOUlHOCT~ ~3ny
4eH~R aneKTpOHa, npO~HTerp~pOBaHHoe no BceM yrnaM 0, ~MeeT 
B~A 131 

5/2 2 c À c 3 00 -, -,W(À) 3 . e . y 7 • (_) .r K6 / 3 (À) d (-:\) ,	 /1/
16"2 ~ .À Àc/À 

rAe K5 / 3 - $YHK~~R 5eccenR BToporo pOAa. 

Pacc4~TaHHoe cneKTpanbHoe pacnpeAeneH~e C~HXpOTpoHHoro ~3ny

4eH~R AnR HeCKonbK~X 3Ha4eH~~ aHepr~~ anex rpouna Ha pa3n~4Hblx 

paA~ycax C~aT~R B KOMnpeccope YCKop~TenR nOKa3aHO Ha p~c. 1. Ma
~e Ha KOHe4HO~ op6~Te cmaT~R Konb~a B aAre3aTope npOTOT~na KYT~ 

R = 4 CM Àmne~~T B HK-06naCT~ /nopRAKa 
fll" ,y = 50 1 MKM/. 06ecne4eH~e B03MO~HOCT~

Ha6nIDAeH~R 3a napaMeTpaM~ nY4
10.1 

xa B npouecce C~aTl-1R, «orna
 
o
 
J: 

cneKTp C~HXpOTpOHHoro ~3nY4eH~R
 

t- era
 
a. 

CAB~HYT eUle Aanbwe B ~1(-06nacTb,:J:: 
Q) 

np~BOA~1 K Heo6xoA~MOCT~ ~cnonbC; 
(') 11I-1] 30BaH~R MeTOAa ~H~paKpacHo~ 

A~arHOCT~KItI.BTOPO~ ~,Mo~eT 6~Tb,~ R~ rJ'" rnaBHO~ np~4~Ho~ B~60pa aToro 
y = 

MeTOAa RBnReTCR ycnoB~e M~H~
.ti
 
t- cr"
 M~3a~~~ OWltl60K ~3MepeH~~, KO
U
 
O
 Topoe MO~HO pean~30BaTb, ecn~ 
J: 

npOBOA~Tb 1t13MepeH~e B 06naCT~3' rJ" 

O 
An~H BonH À> À ' ~ c 

~ ,:r" R = 20 
~ 
Q) y = 10 ru:r 10'" 
>, 
C; 
C') 

::s:: Ir" 

.,.aJ R = 40
 
y = 5
 

o 10' ,o!
 

An~Ha aonaa , MKM
 

2 

MOUlHOCTb / 3/,1tI3nY4aeMYID 3neKTpoHa OCHOBe /1/ MO~HO o~eH~Tb
 
HOM B6n~3~ MaKC~MYMa KP~BO~ cneKTpanbHoro pacnpeAeneH~R AnR
 
À'- Àc/2:
 

apr -24 7 -3 
W1 - ... 9.10 Y R [M],	 /2/

c·A·e
 
~ Ha An~Hax aonu , npeasauaoutax Kp~T~4eCKYID, À > Àc:
 

spr -2/3 -7/3 ~
 
W2 - - ... 90R [M]. À [A].	 /3/

c-A ·e 
~3 /2/ ~ /3/ asrrexaer , 4TO ow~6Ka BbI4~cneH~R MOUlHOCT~ C~HXpO

TpOHHoro ~3nY4eH~R, CBR3aHHaR C HeT04HOCTbID 3HaH~R 3Ha4eH~~ 3Hep
r~~ ~ paA~yca aneKTpOHOB, BO BTOpOM cnY4ae 3Ha4~TenbHO MeHbwe, 
4eM np~ ~3MepeH~~ B6n~3~ n~Ka cneKTpanbHoro pacnpeAeneH~R: 

~wl ~y ~R ~w2 ~R 
-- = 7- + 3- , TorAa KaK -- ~ -R. 3TO 06CTORTenbCT
wl y R W2 

BO ~ onpenenner uenecooõpaaaoc r s ~cnonb30BaH~R AnR ~3MepeH~R 

TOKa aneKTpOHOB B «onsue 06naCT~ AJl~H aoru- À> Àc . 

B Konb~eB~X 3neKTpOHH~X crYCTKax, xapaKTepH~X AnR KonneKT~B
Horo YCKop~TenR, nnOTHOCTb aneKTpOHOB BeCbMa B~COKa, OHa KoneG

. neTCR B npenenax - 3·1 010 f 3.10 12 3apR~eHHb1X 4aCT~~ B Ky6~
4eCKOM caHT~MeTpe /paCCToRH~e Me~AY aneKTpOHaM~ -1 MKM/. MomHO 
npeAnonO~~Tb, 4TO n~He~HaR 3aB~C~MOCTb ~HTeHC~BHOCT~ OT 4~cna 

3apR~eHH~X 4aCT~~ cnpa8eAn~8a AO Tex nop, nOKa 3neKTpOH~ B Konb
~e pacnpeAeneH~ Me~AY c060~ Ha paCCTORH~~, MHoro ôonbweM An~H~ 

BonH~/41, Ha KOTOPO~ BeAeTCR per~CTpa~~R ~3nY4eH~R. OAHaKo, KaK 
nOKa3an B 1946 rOAY nOMepaH4YK/5~ npeAen~ Tex nnOTHOCTe~ 3neKT
POHOB Ha op6~Te, BnnOTb AO KOTOp~X MomHO He paccMaTp~BaTb B3a~

MOAe~CTB~e aneKTpOHOB, ne~aT AaneKO 3a 3T~M~ Ben~4~HaM~. OH~ on
peAenRIDTCR ~3 Tpe60BaH~R, 4T06~ nyaccoHoB~ $nYKTya~~~ nnOTHOCT~ 

aneKTpOHOB 11 e' OTBeTCTBeHHble a a ~3nY4eH~e, Morn~ 6bl euie 6ecnpe
nRTCTBeHHO OCYUleCTBnRTbCR. YcnoB~e He3aB~C~MOCT~ <pnYKTya~~~ on
peAenReTCR Ben~4~Ho~ pa36poca aneKTpOHOB no 3Hepr~~ ~E: 

~E » e 2 Vn e • r . (JL)3/2 . In (1- . Y 2 ). /~/ 
2~ R 

B peanbHblX ycnoB~RX KonneKT~BHoro YCKop~TenR nnOTHOCTb 3neKT
pOHOB He CTonb B~coKa, 4T06~ ~x B3a~MoAe~cTB~e APyr c APyroM 
CKa3~BanOCb Ha ~3nY4eH~~ B ~HTepBane An~H BonH, B KOTOpOM Be
AeTCR per~CTpa~~R. np~ TaK~X nnOTHOCTRX 3neKTpOHOB Ha op6~Te 

C~HXpOTpoHHoe ~3nY4eH~e MomHO C4~TaTb HeKorepeHTHblM.nOCKonbKY 
~3nY4eH~e HeKorepeHTHo,ero ~HTeHC~BHOCTb paCTeT n~He~Ho c YBe
n~4eH~eM 4~cna aneKTpoHoB. 

3neKTpoHHoe Konb~O aAre3aTopa KYTH RBnReTCR MOUlHblM ~CT04H~
KOM C~HXPOTpOHHoro ~3nY4eH~R. Y4~T~BaR n~He~HYID 3aB~C~MOCTb ~H

TeHC~BHOCT~ C~HXpOTpoHHoro ~3nY4eH~R OT TOKa 3neKTpoHoB, MO~HO 

cKa3aTb, 4TO B HaCTORUlee BpeMR YCTaHOBK~ T~na aAre3aTopa KYTH 
/1 ~100f1000 A/ Ha 2f3 nopRAKa npeSOCXOART no ~~nY4aeMO~ MOUl
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PHc.2. CxeMa, TIORCHRW~aRreo

MeTpHW HcrrYCKaHHR CHHXpOTpOHHO
'f ro H3ny~eHHR H ero perHCTpa~HH 

/~Hll>PbI COOTBeTCTBYWT 0603Ha~e

HHRM Ha pHc.3/' 
z 

HOCT~ B HK-A~ana30He 06~4H~e 

Konb~eB~e 3ne~TpOHH~e YCKOP~

r enu ~ HaKon~Ten~ 161 I I .... O, 1.;
.;-1 AI. HMnynbcHa~ MO~HOCTb C~HX

pOTpOHHoro ~3nY4eH~~ KYTH - no
p~AKa 1 KBT IMo~HocTb ~3nY4eH~~ 

B MeA~aHHo~ nnOCKOCT~ 

AO 10 K8T/cp/. 

3. CXEMA H3MEPEHHR 

Ha p~c.2 npeACTaBneHa cxeMa, nO~CH~~~a~ reOMeTp~~ ~cnYCKaH~R 

C~HXpOTpOHHoro ~3nY4eH~R ~ ero per~CTpa~~~. Ha np~eMH~K ~3nY4e

H~~ 181 c 4YBcTB~TenbHo~ nno~aAb~ s', pacnono~eHH~~ nepneHA~KY

n~pHO KacaTenbHO~ K op6~Te 3neKTpOHOB Ha paCCTO~H~~ f OT T04K~ 

KacaH~~, nonaAaeT 4aCTb nOTOKa C~HXpOTpOHHoro ~3nY4eH~~ ~W, 

CB~3aHHa~ c nonHO~ MO~HOCTb~ ~3nY4eH~~ COOTHoweH~eM 

~W (R. E) = W(R. E) lO CH • 151 
rAe 0CH- reoMeTp~4ecK~~ $aKTOp, 3aB~c~~~~, B 4aCTHOCT~, OT yr
nOBoro pacnpeAeneH~~ C~HXPOTpOHHoro ~3nY4eH~~ OTHOC~TenbHO nno
CKOCT~ 3neKTpoHHO~ Op6~T~: 

G _ • 277f 2 (w(8)d8 
CH - -- 161

s' W(O 0) 

3AeCb W(8) - ~3MepeHHoe axcnepaaearansuo pacnpenenenae nOTOKa 
C~HXpOTpOHHQrO ~3ny4eH~~ B $YHK~~~ yrna'8; W(OO) - ~HTeHC~B

HOCTb C~HXpOTpOHHoro ~3nY4eH~~ B MeA~aHHO~ nnOCKoCT~ aAre3aTopa. 
Ecn~ cneKTpanbHa~ 4YBCTB~TenbHOCTb AeTeKTopa eCTb €(À), TO 

MO~HOCTb, per~cTp~pyeMaR ~M, ~ ero OTKn~K CB~3aHbl COOTHOUCH 

weH~eM 

U JW(À) dÀ 
~W 

CH 
171 

K T. -(W(À) €(À)dÀ 

rAe W(~ - cneKTpanbHoe pacnpeAeneH~e MO~HOCT~ C~HXpOTpoHHoro 

~3nY4eH~~, a xapaKTep~3y~~a~ np~eMH~K KOHCTaHTa KT 
- ~HTerpanb

Ha~ 4YBcTB~TenbHocTb - onpeaenaerca c nonoun,o Kan~6poBo4HblX ~3

MepeH~~ Ha TennOBOM cTeHAe c nnOCK~M ~3nY4aTeneM/7/: 

4 

T -1 11)1K = U • QT • ( (q(À)dÀ)dÀ) • o
T H H . 

"L2 
v

G TH = --.,- - reOMeTp~4eCK~~ $aKTOp An~ r ennoaoro ~CT04H~Ka 
s 

IL - paCCTO~H~e Me~AY ~3nY4aTeneM ~ AeTeKTopoM/, UT~ - OTKn~K 
npaõopa , q (À) - cnekrpansuoe pacnpeneneuae MO~HOCT~ r ennoaoro 
~3nY4eH~R. 

nOCKonbKY 4~cno 3neKTpOHOB Ne B Konb~e ~ ~HTeHC~BHOCTb W CBR
3aHbl n~He~HO~ 3aB~C~MOCTb~ N = W/w. TO e 

Jq(À)t(À)dÀUCH GCH N = --_.• 191 
e UC~ G C~ (w(À) €(À)dÀ 

An~ onpeAeneH~~ ~HTerpanbHO~ 4YBCTB~TenbHOCT~ $OTOnp~eMH~Ka 

KT 
IBen~4~Ha c~rHana B BonbTax Ha eA~H~~Y naAa~~e~ MO~HocT~1 ~c

nonb3õBanoCb TennOBoe ~3nY4eH~e.H3MepeH~R npOBOA~n~Cb B ~HTep
Bane TeMnepaTYP 3TanOHHoro ~CT04H~Ka -100072600 oC,KorAa cneKTp 
TennOBoro ~3nY4eH~~ B 3Ha4~TenbHo~ CTeneH~ cOBnaAan CO cneKTpoM 
C~HXpOTpOHHoro. ~3nY4eH~~ Konb~a Ha pa3~~X paA~ycax ~,COOTBeTCT

BeHHo,c pa3HblM~ 3Hepr~~M~.6n~3Koe COOTBeTCTB~e cneKTpoB TennoBoro 
~ C~HXpOTpOHHoro ~3nY4eH~~ n03BonReT npOBOA~Tb Kan~6poBKY AeTeK
TOpOB Ha TennOBOM 3TanOHe c nor peumoc r s o ~K TIK T .... 5%. 

4. H3MEPHTEflbHAR AnnAPATYPA 

Cxena xo-mpeccopa laAre3aTopal 3neKTpOHHblX koneu ~ C~CTeM ~x 

A~arHOCT~K~ c nOMO~b~ C~HXpOTpOHHoro ~3nY4eH~~ nOKa3aHa Ha p~c.3. 

HH~eKT~poBaHHbl~ B KaMepy 11 I KOMnpeccopa KYH1 pen~T~B~cTCK~H 

ny40K 3neKTpOHOB B MarH~THOM none KOMnpeccopa CBopa4~BaeTCR 

B xonsuo 121 paA~YCOM 36 CM ~ C~~MaeTC~ AO paaayca .... 4 CM. [jpa
~a~Cb B MarH~THOM none, 3neKTpOH~ 4aCTb CBoeH 3Hepr~~ Tep~~T 

Ha C~HXpOTpOHHoe ~3ny4eH~e 13/, Ma~C~MXM cneKTpanbHoro pacnpeAe
neH~~ KOToporo CMe~aeTC~ no Mepe c~aT~~ Konb~a ~3 paA~04aCTOT

Horo A~ana30Ha B 6n~~H~~ HK-06nacTb, rAe ~ CTaHOB~TC~ AocTynH~M 

AnR per~CTpa~~~ AOCTaT04HO npOCTbIM~ B 3KcnnyaTa~~~ HK-$OTOnp~

eMH~KaM~. B KOHCTPYK~~~ aAre3aTopa npeAYCMOTpeH naTpy60K AnR 
BblBOAa C~HXpOTpOHHoro ~3nY4eH~~, OCb KOToporo pacnonaraeTCR no 
KacaTenbHO~ K 3neKTpOHHOMY Konb~y paA~YCOM 5 CM. C~HXPOTpOHHoe 

~3nY4eH~e 3neKTpOHHoro Konb~a B~BOA~TC~ ~3 aAre3aTopa 4epe3 cne
~~anbHoe HK-OKHO 14/. 

HMe~~a~c~ B HaweM pacnop~~eH~~ annapaTypa n03Bon~eT BeCT~ pe
r~CTpa~~~ ~3nY4eH~~ B cneKTpanbHOM A~ana30He 0,4-10 MKM, n03TOMY 
onT~4eCK~~ MaTep~an OKHa BblBOAa ~3nY4eH~R Aon~eH 6blTb npospa-reu 
B 3TO~ 06naCT~ cneKTpa. OKHO 06ecne4~8aeT coxpaH~H~e B~COKoro 
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PMc.3. CXeMa 3KCrrepMMeHTanb~OM YCTaHOBKM: ] - agre3a
TOp I KOMrrpeCCOp I 3JIe;(TPOHHhIX I<OJIeu;; 2 - 3JIeKTpOHHoe 
KOJIbU;O; 3 - CMHXPOTpOHHoe M3JIyqeHMe; 4 - OKHO; 5 - orr
TMQeCKMM TpaKT; 6 M ] O - MHOr03JIeMeHTHhIe geTeKTophl; 
7, 9 M 11 - YCMJIMTeJIH; 8 - rrpMeMHMK-MOHMTOP c rrJIO
~MblO 3JIeMeHTa 8'; 12 - KOHTpOJIbHhlM MCTOQHMK I CBeTO
p;HogI; KAMAK - 6JIOKM o õp aõa'rsraaromeü 3JIeKTpOHMKM. 

-9
saKYYMa S aAre3aTope /10 MM PT.CT./, HCKn~4a~ HaTeKaHHe H ra-
30B~AeneHHe. An~ B~BOAa CHHXpOTpOHHOrO H3nY4eHH~ H3 aAre3aTOpa 
HCnOnb30BanHCb OKHa H3 nnaBneHHOrO KBapua /0,373,5 MKM/, ~n~o
pHTa /0,2710 MKM/, a TaK*e cneUHanbHo pa3pa6oTaHHoe OKHO H3 on
TH4ecKoH KepaMHKH KO-1 / 87178 MKM/, n03Bon~~~ee npoBoAHTb ero Kpen
neHHe Ha BaKYYMHOH CHCTeMe 4epe3 MeTannH4ecKY~ npoKnaAKY /B cny
4ae nporpeea KaMep~ qAre3aTopa/. 

An~ perHcTpaUHH CHHXpOTpoHHoro H3nY4eHH~ Hcnonb30aanHCb pa3
nH4H~e THn~ HK-AeTeKTopoB, pa6oTa~Hx KaK npH TeMnepaType *HA
Koro à30Ta /OeAu,JnSb /, TaK H npH KOMHaTHOH TeMnepaType /PbSe. 
Silo B H3MepHTenbHoH CHCTeMe An~ onpeAeneHH~ 4Hcna 3ap~*eHH~X 
4acTHU Hcnonb30BaH~ TpH pa3H~X no CBoeMY Ha3Ha4eHH~ H HcnonHe
HH~ ~OTonpHeMH~X YCTpOHCTBa, B OCHOBe KOTOp~X ne*HT 4yecTsHTenb
H~H 3neMeHT H3 ceneHHAa CBHHua, TO eCTb Bce OHH HMe~T 0AHHaKO
s~e cneKTpanbH~e xapaKTepHCTHKH. AeTeKTop /8/ oAHo3neMeHTH~H, 

OH o6naAaeT B~COKOH nOMexo3a~H~eHHocTb~ OT HMnynbcH~x 3neKTpo
MarHHTH~X noneH YCKopHTenR, YCTaHoBneH B MeAHaHHoH nnOCKoCTH 
aAre3aTopa H Hcnonb3yeTcR B Ka4eCTBe MOHHTopa a6con~THoro 4Hcna 
4aCTHu / 9 / . AeTeKTop /10/, npeAcTaBn~~~HH c060H nHHeHKY H3 30 ~o
TonpHeMHHKos, YCTaHOBneH nepneHAHKyn~pHo MeAHaHHoH nnOCKocTH 
aAre3aTopa H npeAHa3Ha4eH An~ H3MepeHH~ HHTeHCHBHOCTH CHHXPO
TpOHHoro H3nY4eHH~ c Y4eTOM xapaKTepa ero yrnoaoro pacnpeAene
HH~/l0/. AeTeKTop, /6//11.12/ c nOM~b~ ~OKycHPy~~eH onTHKH 
/5j/1~1 H3Mep~eT paAHYc 3neKTpoHHoro Konbua H ero Manoe te4eHHe. 

B H3MepeHH~X, CBA3aHH~X c npoaepKOH nHHeHHOCTH COOTHoweHH~ 

Me*AY HHTeHCH~HOCTb~ 3aperHCTpHpOBaHHoro CHHXpOTpOHHoro H3nY4e

1 

\0 

"",fll 
PMc.4. CrreKTpanbHaH QYBCTBM

TeJIbHOCTb gBYX ~qTonpMeMHHKOB 

H crreKTpaJIbHOe pacrrpegeneHHe 

}
 

I MO~HOCTM cMHXPOTpOHHoro M3~Y


QeHHH IB OTHOCMTeJIbHh~ egMHM

u;axl gJIH HeCKOJIbKMX 3HaQeHMM
 
3HeprMM M pagMYCOB 3JIeKTpOH

Hdro KOJIbu;a: 1 - E = 17,7 M3B,
 
R = 4,42 CM; 2 - E = 19,2 M3B,
 

Ar- R = 4,02 CM; 3 - E = 21,3 M3B, 
R = 3,53 CM; 4 - HeOXJ1aJKgaeMoe 
~ToconpOTMBJIeHMe H3 CeJIeHMga 
CBMHu;a; 5 - KpeMHMeBhIH ~OTO
gMOg. 

nonHeHHeM 19/. OTHOCHTenbHa~ cneKTpanbHa~ 4YBCTBHTenbHOCTb 3THX 
AeTeKTopOB BMeCTe co cneKTpaMH CHHXpOTpOHHoro H3nY4eHH~ npH pa3
H~X 3HeprH~X 3neKTpOHOB npeACTaeneHa Ha pHc.4. EcnH AeTeKTOp /~7 

'rKpeM~HeBbIH ~OTOAHOA/ 3~~eKTHBHO pe ruc rpapye r KBaHTbl B AO
BonbHO Y3KOM cneKTpanbHOM AHana30He BHAHMoro H 6nH3Koro K HeMY 
HH~paKpaCHoro H3nY4eHH~ /0,471,2/ MKM, . TO AeTeKTop /4/ iH~
oxna*AaeMoe, pa6oTa~~ee npH KOMHaTHOH TeMnepaType <l>OTOCOllPOTHB
neHHe Ha OCHOBe ceneHHAa cBHHua/ HMeeT WHPOKY~ 06naCTb 4YBCTBH
TenbHOCTH c MaKCHMYMOM B HHTepBane 374 MKM. An~ YMéHbWeHH~ oWH6
KH a6con~THblx H3MepeHHH HHTeHCHBHOCTH 3neKTpoHoB H3-3a HeT04HO
CTH 3HaHH~ 3Ha4eHHH HX 3HeprHH AeTeKTOp /4/ Hcnonb30Banc~ 

BMeCTe c repMaHHeB~M ~HnbTpoM, He nponycKa~~HM CH c À < 1,8 MKM. 
4T06~ HCKn~4HTb BnH~HHe HeonpeAeneHHocTeH, Bq3HHKa~~HX npH 

npOXO*AeHHH H3nY4eHH~ 4epe3 ~OKYCHPY~~Y~ onTH4eCKY~ CHCTeMY, 
H TeM caM~M nOBblCHTb a6con~THY~ T04HOCTb H3MepeHH~ HHTeHCHBHOCTH 
CHHXpOTpOHHoro H3nY4eHH~, npHeMHHKH:~,lQI YCTaHOBneH~ B np~MOM 

ny4Ke CHHXpOTpOHHoro H3nY4eHH~ Ha paCCTO~HHH OKOno 1 M OT ce4e
HH~ enexrpouaor-o xoneua. BnH~HHe aTMOc~epbl/nnoTHocTb B03Ayxa. enax
HOCTb, 3an~neHHe/ He Y4HT~eanOCb H3-3a Manoro paCCTO~HH~ Me*AY 
AeTeKTopaMH H OKHOM aAre3aTopa. 

PerHCTpaUH~ H3nY4eHH~ Mo*eT BeCTHCb BceMH ~3MepHTenbH~MH CHC
TeMaMH 0AHOBpeMeHHO nH60 Ka*AOH B OTAenbHOCTH.3aperHCTpHpOBaHH~H 

j 

1

AeTeKTopaMH CHrHan YCHnHBaeTC~ H nonaAaeT Ha nynbT ynpaBneHH~
 

YCKopHTeneM B UH$POBOM BHAe H o6pa6aT~BaeTC~ Ha 3BM. H3MepHTenb

H~e KaHan~ n03Bon~~T MHorOKpaTHO /Ao 10 pa3/ B Te4eHHe 4HKna
 
c*aTHR Konbua perHCTpHpOBaTb HHTeHCHBHOCTb CHHXpOTpOHHoro H3ny

4eHHA. AnHTenbHocTb cTpo6a H3MepeHHH - 1 MKC. HHTepBan BpeMeHH
 
Me*AY coceAHHMH H3MepeHHAMH Mo*eT' COCTaBn~Tb -100 MKC npH 

HH~ H 4HcnOM 3neKTpOHOB, Hcnonb30BaH~ ABa ~oToAeTeKTopa, cy~ecT nonHOH AnHTenbHOCTH HMnynbca CHHXpOTpOHHoro H3nY4eHH~ OKono OA
BeHHO pa3nH4a~Hxc~ CBOHMH cneKTpanbH~MH xapaKTepHCTHKaMH H HC- HOH MHnnHceKYHA~. 
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5. PE3ynbTATbl ~3MEPEH~~ TOKA 3nEKTPOHHblX KonEU 

MeTOA~Ka ~3MepeH~fl TOKa 3neKTpOHH~X Kone~ KonneKT~BHoro YC
Kop~Tenfl Tflmen~x ~OHOB no C~HXpOTPOHHOMY ~3nY4eH~~ B ~K-06naCT~ 

orpeõaruaanace Ha nporor ane KYH1 ~ npo aepanacs Ha C~HXpOTpOHe 

n~~4> /2/. Peayns r aru ~3MepeH~1II Ha nporo rune KYH1 OTHOCflTCR K pe
m~MY pa60Tbl Tpex cTyneHelll n~TaH~fl ~CT04H~KOB MarH~THoro nonR aA
r-eaa ropa r Uj « 18 KB, U2 = 18 KB, U3 = 20 KB ~n~Ul=~=U3=20 KB 
/napaMeTp~ Konb~a B ~HTepBane paA~YCOB 3,5+4,5 CM Anfl 3T~X pe r: 
m~MOB B npeAenax OW~60K He pa3n~4a~Tcfl/. 3TOMY pem~MY COOTBeTCT
ByeT cpeAHflfl Ben~4~Ha MarH~THoro nonR B ero MaKc~MYMe H = t I~ 
= 19274 3. CneKTp~ C~HXPOTpoHHoro' ~3nY4eH~fl 3ne~TpOHOB, paCC4~
TaHHble Anfl rpex T04eK Ha R - rpaexropaa IR=3, 53 CM, E =21 ,-3 M3S; 
R=4,02 cM,E =19,2 M3S; R=4,42 cM,E=17,7 M3B/ np~BeAeHbl B OTHO
C~TeIlbHbIX eA~H~~ax Ha puc . 4. 

AIlfl npOBepK~ Il~HeIllHOCT~ 3aB~C~MOCT~ MemAY ~HTeHC~BHOCTb~ 3a
per~CTp~pOBaHHoro ~~HXpOTpOHHoro ~3nY4eH~fl ~ 4~cnOM 3IleKTpOHOB 
B Konb~e ~CCIleAOBaHa Koppenfl~~fl c~rHanOB np~eMH~KOB C~HXpOTpOH

Horo ~3nY4eH~fl ~ AeTeKTopa, per~cTp~py~~ero Y-~3nY4eH~e, o6pa
3y~~eecR np~ c6poce 3IleKTpOHOB Ha CTeHK~ KaMep~ KOMnpeccopa 
B KoH~e ~~Kna YCKop~TeIlfl. ~HTeHC~BHOCTb TOpM03Horo y-~3nY4eH~fl, 

B03H~Ka~~ero np~ 3TOM, nponop~~OHaIlbHa 4~cny 3neKTpOHOB. Pe3ynb
TaT~ ~3MepeH~fl ~HTeHC~BHOCT~ C~HXpOTpOHHoro ~3nY4eH~fl 3neKTpOH
A~x Kone~ ~ ~x TOpM03Horo y-~3nY4eH~fl nOKa3aH~ Ha p~c.5, ~nn~CT

p~py~~eM n~HeIllHY~ Kopp'enfl~~~ c~rHanOB np~eMH~KOB C~HXpOTpOHHoro 

~3IlY4eH~fl ~ AeTeKTopa Y-KBaHTOB.
 
Anfl kourpona nOBTopfleMOCT~ ~3MepeHV1111 ÕbIIl~ ~cnonb30BaHbl ABa
 

$OTonp~eMH~Ka, pa60Tam~~e B pa3H~X cneKTpanbH~X A~ana30Hax 

PHC.S. Koppena~Ha CHrHanOB c Ae
UCM TeKTopoB CHHXpOTpoHHoro U CH
 

H TOpM03Horo Uy H3nyqeHHH: ~~ 
~ 
WOToAHOA Si, ~C - ~oxoconpoTHB

,.;
"I' nenae Plt;e. 

,,4"""'.'
 
;"
 ., \ 

~)
• ~'t.~ dlc 

s-> 
.Jr' 

~",," 

8 u~ 

Pac , 6". Kopperrauan CHrHanOB c ABYX
 
AeTeKTopOB, perHcTpHPYI01IJ,HX CHHX

pOTpOHHoe H3nYQeHHe B pa3nHQHMX
 

8 UcJ!D)
cneKTpanbHh~ o6nacTax. 
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PHC. 7. Pesyns-ra-rsr H3MepeHIDI xacna 
2.0t Nê1Õ'z 3neKTpOHOB B 3neKTpoHHh1X' xorrsnax 

IIKYTI1. 

1.5 : ~ .' . 
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6. AHAn~3 PE3ynbTATOB 

OCHOBHOIII BKIlaA B OW~6KY ~3MepeH~fl a6con~THoro 4~CIla 3neKTpo
HOB B Konb~eBOM 3IleKTpOHHOM crYCTKe CBfl3aH c HeCOBepweHCTBOM 
npo~ecca KaIl~6poBK~ np~eMH~KOB Ha CTeHAe c 3TanOHH~M TennOB~M 

~CT04H~KOM; HeT04HOCTb~ B~4~cneH~fl ~HTeHC~BHOCT~ C~HXpOTpOHHoro 

~3nY4eH~R 3IleKTpOHa ~3-3a norpewHocTelll onpeAeneH~fl 3Hepr~~ 3IleKT
pOHOB B aAre3aTope, paA~yca paBHoBecHolII Op6V1T~ R ~ paCCTOflH~R 

OT ~CT04H~Ka ~3nY4eH~1II AO npV1eMH~Ka; annapaTYPHblM~ norpewHocTR
M~ np~ ~3MepeH~V1 c~rHana UCH ~ UT H Ha B~xoAe AeTeKTopa, ow~6KaM~ 

B onpeAeneH~~ K03$$~~~eHTa nponycKaH~R OKHa Ha YCKopV1Tene, Kon
6~ cBeTo~3Mep~TenbHolII IlaMn~ Ha TennOBOM cTeHAe ~ $~IlbTpOB Ha Ae
TeKTope. ~3 Bcex nepe4~cneHH~x $aKTopoB, Bn~R~~~X Ha T04HOCTb 
~3MepeH~R 4~cna 4acT~~ B Konb~eBoM crycTKe, OCHOBHY~ norpewHocTb 
BHOCRT HeT04HOCTb Bocnpo~3BeAeH~R cneKTpanbHolII nIlOTHOCT~ /MO~HOC

T~ ~3nY4eH~fl/ 3TanOHHoro TennOBoro ~CT04H~Ka ~ norpewHocTb pac
4eTa MO~HOCT~ C~HXpOTpoHHoro ~3nY4eH~fl oAHoro 3neKTpoHa . 

Pac4eT cneKTpaIlbHolII nIlOTHOCT~ MO~HOCT~ C~HXpOTpoHHoro ~3IlY4e

H~fl Anfl anexrpouoa c '3Hepr~elll E ... 17+21 M3S ~ paA~YCOM Op6~Tbl 

R ... 3,5+4,5 CM B 06naCT~ cneKTpanbHolII 4YBCTB~TenbHOCT~ AeTeKTopa 
~À ~ 1 ,8+ 3,8 MKM aunonaaer ca c T04HOCTb~ ..... 2%. np~ 3TOM AnR npo
TOT~na KYT~ npOCTpaHCTBeHHafl KOH$~rypa~~fl MarH~THoro nOIlR ~3Me
peHa c B~COKOIII T04HOCTb~ ... 0,1%, a paA~YC 3neKTpOHHoro KOIlb~a 

onpenenaer ca ~3Mep~TenbHolII c\I1cTeMolII /11/ C T04HOCTblO ... 1%. norpew
HOCTb onpeAeIleH~R ~HTerpanbHolII 4YBCTB~TenbHOCT~ AeTeKTopa c no
MO~b~ renneparypao ro 3TanOHa AaeT OW~6KY ... 5%. norpewHocTb, CBRTI 
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3aHHaR c reOMeTpH4eCKHM $aKTOpOM, COCTaBnReT -1%. norno~eHHe 

OKHa H xonõu 3TanOHHOrO TeMnepaTYPHOrO ~CT04HHKa MO>KHO He Y4HTbl
aar s , TaK KaK OHH BblnOnHeHbl H3 OAHOrO MaTepHana. IfeCTa6HnbHOCTb 
3neKTpOHHKH B ycnoBHRX pa60Ta~~erO YCKOpHTenR COCTaBnReT -0,2%. 
BKnaA np04HX npH4HH He npeasnuaer 1%. CYMMapHaR norpeWHOCTb co
cTaBnReT, TaKHM o6pa30M, MeHee 10%. 

7. 3AJ<.n104EHHE 

OCHOBH~e pe3ynbTaT~ pa6oT~ MorYT 6~Tb C$opMynHpoBaH~ cneAY~
~HM o5pa30M: 

1. Pa3pa6oTaHa MeTOAHKa H3MepeHHR 4Hcna 3neKTpOHOB B KOnb4e
BOM CrYCTKe KYTH no CHHXpOTPOHHOMY H3nY4eHH~ H ero AnHHHOBonHO
BOH 4aCTH /À>À c / ' KOTopaR HaXOAHTCR B HK-06naCTH onTH4eCKoro 
cneKTpa. npeHMy~ecTaoM AaHHoro MeTOAa RBnReTCR B03MO>KHOCTb pe
rHCTpa4HH H3nY4eHHR npH 60nbWHX paAHycax Konb4a H MHHHMH3a4HR 
OWH60K H3MepeHHR 6naroAapR He3Ha4HTenbHOH 3aBHCHMOCTH HHT~HCHB
HOCTH CHHXpOTpOHHoro H3nY4eHHR OT 3HeprHH 3neKTpoHoB. 

2. Hcnonb30BaHHe HH$paKpacHoH TeXHHKH n03BonHno Ha6n~AaTb 

H perHCTpHpoaaTb napaMeTp~ 3neKTpOHHoro Konb4a Ha TaKHX paAHycax 
H npH TaKHX 3HeprHRX, npH KOTOp~X AHarHOCTHKa c npHMeHeHHeM 06~4
H~X AeTeKTopOB HanY4eHHR BHAHMoro AHana30Ha RBnReTCR HeB03MO>K
HOH. 

3. nposeAeHa 04eHKa norpewHocTeH, CBR3aHH~X co cpaBHeHHeM 
cneKTpos CHHXpOTpOHHoro H TennOBoro H3nY4eHHH. HH$opMa4HR, nony
4aeMaR c H3MepHTenbHOH CHCTeMbl, n03BonReT c T04HOCTb~ 10% CYAHTb 
06 HHTeHCHSHOCTH 3neKTpOHH~X Kone4 Ha KOHe4HblX op6HTax aAreaa
Topa. 

4. 'npoBeAeH~ H3MepeHHR a6con~THoro 4Hcna 4aCTH4 B aAreaaTope 
npOTOTHna KYTH. 

5. OAHHM H3 npeHMy~ecTB npeACTaBneHH~X H3~epHTeneH TOKa '3neKT
pOHH~X Kone4 RsnReTCR TO., 4TO OHH MorYT pa60TaTb B HenocpeACTBeH
HOH 6nH30CTH OT aAre3aTopa B ycnoBHRX HMnynbcH~x ~arHHTH~X no
neH 60nbWOH HHTeHCHBHOCTH H, KpOMe Toro, o6naAa~T B~COKOH CTa
6HnbHocTb~ CBOHX napaMeTpos BO BpeMeHH. CHcTeMaTH4ecKHe nposep
KH 4yscTBHTenbHoCTH Ha TennOBOM cTeHAe He' 06HapY>KHSanT OTKnOHe
HHH H H3MeHeHHH perHcTpHPy~~eH cnoco6HOCTH AeTeKTOpos, KOTop~e 

3KcnnyaTHPYIDTCR Ha YCKopHTene 60nbwe nRTH neTo 

ABTOp B~pa>KaeT HCKpeHH~~ 6naroAapHocTb U.A.ronYTBHHY, 
B.n.CapaH4eBY, B.A.CBHPHAOBY 3a HHTepec K pa60Te H o6cY>KAeHHe 
nonY4eHH~x pe3ynbTaToB. 
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HET JIH nPOBEJIOB B BAWEA BHSJII10TEKE? 

8N MO*eTe noAyqKTb nO noqTe nepeqKcAeHHNe HK*e KHKrK, 

8CAM OHM He 6NAK 38K83BHN paHee. 
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TPYAW coae~aHHA no xonneKTHBHWM MeTOAaM 
ycxopeHHA, AY6Ha, 1982. 
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¢H3HKe. AY6Ha, 1982. 

TPYAW coae~aHHA no CHCTeMaM H MeTOAaH 
aHanHTM4eCKHX BW~HcneHHH Ha 38H H HX npHMeHeHHO 

a reopeTH4ecxoi1 ¢H3HKe. AY6Ha, 1982; 
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TA*enwx HOHOB, AnywTa, 1983. 
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H AeTeKTHpoaaHHA rpaBHTaUHOHHwx aonH. ·AY6Ha, 1983. 
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/2 TOHa/ 
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rpaHHHpoaaHHO H HaTeHaTH4eCKHH HeTOA~H pewe
HHA .H3H4eCKHX 3aAa4. tlyGHa, 1983 

TPYAW IX Bcec003Horo coae~aHHR no ycxopHrenAH 
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ManbQeB A.A. 9-86-289 
MeTo,r(HKa H3MepeHHH TOKa 3JieKTpoHHbiX KoJieQ KYTH 
no CHHXPOTPOHHOMY H3Jly~eHHID B J:1K-o6JiaCTH 

0nHCaHa MeTO,r(HKa H3MepeHHH TOKa 3JieKTpOHHblX KOJleQ B a,r~rega
TOpe KOJ1JleKTHBHOrO yCKOPHTeJIH no HHTeHCHBHOCTH CHHXpOTpOHHoro 
H3Jly~eHHH B AJIHHHOBOJIHOBOH qaCTll cneKTpaJibHOrO pacnpe,r(eJieHHH 
/A. > Amax ~ I MKM/, IlpHBe,r(eHbl pe3yJlbTaTbl H3MepeHHH TOKOBbiX na
paMeTpOB 3JleKTpOHHb~ KOJieQ B npoTOTHne KOJIJleKTHBHOrO yCKOpHTe
JlH THlKeJlblX HOHOB, 

Pa6oTa BbinOJIHeHa B 0Tgene HOBbiX MeTo,r~oB ycKopeHHH OIDIH. 

Coo6meHHe Ofu,eJUIHeHHoro HHCTHTyTa JIJJ.epHbiX uccne,r~osaHuii . .lly6Ha 1986 

llepeBOA O.C.BHHorpa,r~oBOH 

Maltsev A.A. 
Technique of Measuring Electron Ring Current 
of KUTI Accelerator by Synchrotron Radiation 
in IK-Region 

9-86-289 

Technique of measuring the electron ring current in the 
compressor of collective accelerator by the intensity of synch
rotron radiation in a long-wave region of spectral distribution 
(A. > "max ~ I mkm) is described. The results of measurement 
of electron ring current parameters in the heavy ion collective 
accelerator prototype are presented. 

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