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1. BBEllEHir1E 

B ycKop~TenbHo~ TexH~Ke secbMa samH~M RBnReTcR ~3MepeH~e 
napaMeTpOB YCKOPR~~ero 3neKTP~4eCKoro nonR - OAHOrO ~3 OCHOB­
HbiX $aKTOPOB, B03Ae~CTBY~~~X Ha ny40K. 

B HaCTOR~ee speMR np~ ~3MepeH~~ ycKOPR~~~x none~ o6bi4HO no­
ny4a~T ~HTerpanbH~e napaMeTp~ /nonHoe HanpRmeH~e, noAasaeMoe 
Ha CeK~~~ YCKOp~TenR, $OpMa ~MnynbCa HanpRmeH~R ~ T.n./. 3T~ 
napaMeTp~, KaK npas~no, onpeAenR~TCR C noMO~b~ H~3KO~HAYKT~B­
H~X B~COKOOMH~X Aen~Tene~ HanpRmeH~R, BKn~4eHH~X napannenbHO 
CeK~~~.~n~ nyTeM ~3MepeH~R TOKa, HaBOA~Moro noneM B 3KB~BaneHT­
HO~ HarpyaKe. TaK~e ~aMepeH~R conpRmeH~ c Heo6xoA~MOCTb~ aa~~­
T~ per~CTp~py~~e~ annapaTyp~ ~ C~rHanbH~X n~H~~ OT B03AeHCTB~R 
BbiCOKOBOnbTH~X ~ ~MnynbCH~X noMeX. 

BMecTe c TeM a nocneAHee speMR paae~eaeTCR np~H~~n~anbHO 
~HO~ MeTOA ~3MepeH~R 3neKTp~4eCK~X none~, OCHOBaHH~H Ha ~CnOnb-
30BaH~~ n~HeHHOro 3neKTPOOnT~4eCKOrO 3$$eKTa /34>$eKT noKKenb­
ca/. Hanp~Mep, a pa6oTe/I/ on~c~eaeTcR AaT4~K, noaeonR~~~H H3-
MepRTb napaMeTp~ nepeMeHH~X 3neKTPH4eCKHX none~ HanpRmeHHOCTb~ 
AO 400 KB/M c nop7r7M 4YBCTB~TenbHOCTH 1 KB/M e nonoce 
AO 50 Kf~. Pa6oTa 2 nOCBR~eHa ~cnonb30BaH~~ 34>$eKTa noKKenbca 
AnR a6con~TH~x ~aMepeH~H HMnynbcHoH CB4-Mo~HoCTH a eonHoBoAe 
Ha An~Hax BOnH 3,2 CM. lr13BeCTH~ pa6oTbl, rAe B ABOHH~X $OpM~py~­
~HX n~HHRX ~3MepReTCR npoHaBeAeH~e HanpRmeHHOCT~ nonR Ha An~­
HY c npHMeHeH~eM 3$$eKTa Keppa/3/. Heo6xoA~Mo OTMeT~Tb, 4TO 
3$$eKT Keppa KBaApaT~4eH no non~, ~ no3TOMY ero ~cnonb30BaHHe 
MeHee YA06Ho, 4eM 3$$eKTa noKKenbca. 

Uenb HacToR~eH pa6oT~ cocToRna a aHan~ae ~ 3Kcnep~MeHTanb­
HoH npoeepKe np~roAHocT~ 3$$eKTa noKKenbca AnR ~3MepeH~R no­
KanbH~x H ~HTerpanbH~X napaMeTpOB yCKOPR~~~X noneH B n~HeHH~X 
~HAYK~~OHH~X YCKOp~TenRX, rAe xapaKTepH~e HanpRmeHHOCT~ nonR 
npee~wa~T 100 KB/M, a An~TenbHOCT~ ~MnynbCOB HanpRmeH~H COCTaB­
nR~T AeCRTK~ HaHoceKYHA. 

2. 34>4>EKT nOKKEnbCA lr1 EfO nPir1MEHir1MOCTb 
lln~ lr13MEPEH1r1~ 3nEKTPir14ECKir1X nonE~ 

n~HeHH~H 3neKTPOOnT~4eCK~H 34>$eKT COCTOHT B H3MeHeHHH nOA 
AeHCTBHeM BHeWHero 3neKTPH4eCKOro nonR /H nponop~~OHanbHO eMy/ 
3neMeHTOB TeHaopa A~3neKTPH4eCKOH npoHH~aeMocT~ Kp~cTannos, r-.-.,. ~~' :e 
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CHMMeTpHR KOTOPbiX He HMeeT ~eHTpa HHBepCHH /nbe303neKTPHKH/. 
Bo3HHKa~~Y~ aHH3oTponH~ MO~Ho paccMaTpHBaTb KaK HHAY~HposaHHoe 
AByny4enpenoMneHHe. noAp06Hoe MaTeMaTH4eCKOe OllHCaHHe 3TOrO 3~­
~eKTa MO~HO Ha~TH s/4-6/, TaM ~e MO~HO Ha~TH 0630P CBO~CTB 

3neKTPOOnTH4eCKHX KPHCTannoB. 
AnR nony4eHHR H Ha6n~AeHHR 3~eKTa cy~ecTBeHHa B3aHMHaR 

opHeHTa~HR KPHCTannorpa~H4eCKHX oce~,npHno~eHHoro nonR, Hanpas­
neHHR pacnpocTpaHeHHR H nonRpH3a~HH cseTa. KpOMe Toro, csoe 
BnHRHHe MoryT-oKa3~BaTb TaKHe CBO~CTBa KOHKpeTH~X KPHCTannos, 
KaK ecTecTBeHHoe AByny4enpenoMneHHe, onTH4eCKaR aKTHBHoCTb, 3~­

~eKt 3neKTporHpa~HH H APYrHe. Y4eT scex 3THX oco6eHHOCTe~ Aon­
~eH npoBOAHTbCR B KOHKpeTHbiX cxeMax. AnR Hnn~cTpa~HH ~H3H4ec­
Ko~ Cy~HOCTH 3~~eKTa npHMeM K paCCMOTpeHH~ KaKo~-nH60 KPHCTann, 
He HMe~~H~ YKa3aHHO~ B~We Cne~H~HKH. TaKOMY Tpe6osaHH~ B HaH-
6onbWe~, CTeneHH COOTBeTCTByeT Ky6H4eCKaR CHCTeMa CHMMeTpHH. 

nycTb BHeWHee none npHno~eHO BAOnb KpHCTannorpa~H4eCKO~ OCH 
(001). KaK y~e OTMe4anOCb B~We ,3TO AOn~HO npHBOAHTb K B03HHKHO­
BeHH~aHH30TpOnHH. Ee MO*Ho, s 4aCTHOCTH, oxapaKTepH3oBaTb Hs­
MeHeHHeM noKa3aTene~ npenoMneHHR BAOnb HaBeAeHHbiX OnTH4eCKHX 
oce~/5/: 

OCb (001) - nz ~no /6e3 H3MeHeHHR/ 
1 

ocb (110) - nx 1 ~ no+ 2 n~ r Ei 

OCb (T1 o) 
~ 

- ny~~ no - 2 no r Ei 

/1/ 

B s~pa~eHHRX /1/ no - noKa3aTenb npenoMneHHR KPHCTanna 
B OTCYTCTBHe nonR, r - 3neKTPOOnTH4eCKH~ K03~~H~HeHt, Ei - no­

ne BHYTPH KPHCTanna. 
nycTb BAOnb OCH (001) pacnpOCTpaHReTCR ny4 CBeTa /npOAOnb­

H~~ 3~eKT/. TorAa ero KoMnoHeHT~, nonRpH3oBaHHble BAOnb oce~ 
(110) H (l10), 6YAYT HMeTb ~a30B~e CKOPOCTH COOTBeTCTBeHHO 

c 
V I = 1 3 X 

r Ei no + 2 no 
/21 

c 
vy I = 1 3 

no - 2 no r Ei 

npH npOXO*AeHHH CBeTa CKB03b KpHCTann pa3HOCTb ~a30B~X CKO­
pOCTe~ /2/ npHBOAHT K CABHry ~a3 COOTBeTCTBY~~HX KOMnOHeHT, 

KOTOp~~ B nHHe~HOM npH6nH~eHHH eCTb: 

n n 3 

r = 2 I (r,xl- ny1)Q. = 2 I n0 r EiQ., /3/ 

2 

~ 
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~~ 
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3AeCb A - AnHHa BOnH~ CBeTa B BaKyyMe; 1 - onTH4eCKH~ nyTb cse­
Ta B KPHCTanne. 

CABHr ~a3 r nHHe~Ho 3aBHCHT oT Ei, To ecTb /3/ onHc~saeT 
~a30BY~ MOAYnR~H~ CBeTa B KPHCTanne BHeWHHM noneM. Ha B~XOAe 
H3 KPHCTanna 3TH OPTOroHanbH~e, CABHHYT~e no ~a3e KOMnOHeHT~ 

HHTep~epHpy~T H Aa~T, B o6~eM cny4ae, 3nnHnTH4eCKH nonRpH30-
BaHHbl~ cseT /nonRPH3a~HoHHaR MOAYnR~HR/. Ha npaKTHKe HaH6onee 
YA06HO pa6oTaTb C aMnnHTYAHO~ MOAYnR~He~, KOTOPY~ nerKO nony-
4HTb H3 nonRPH3a~HOHHO~ c noMo~biD aHanH3aTopa. EcnH ero pacno­
no~HTb TaK, 4T06~ B OTCYTCTBHe nonR CBeT CKB03b CHCTeMy He npo­
XOAHn, TO B~pa~eHHe AnR aMnnHTYAHO~ MOAYnR~HH 6yAeT HMeTb BHA 

= 10 sin
2
(~) = 10 sin

2 (f r n~ Ei 1). /4/ 

no cy~eCTBy, Bblpa~eHHe /4/ npeACTaBnReT C060~ ~yHK~H~ OTKnH­
Ka H3MepHTenbHO~ CHCTeMbl, 0Ha HMeeT nepHOAH4eCKH~ xapaKTep, 
npH4eM o6naCTb~ OAH03Ha4HOCTH RBnReTCR AHana30H H3MeHeHHR f 
OT 0 AD n /HnH n~60~ KpaTHbl~ eMy/. npoH3BOAHaR /4/ no f onpe­
AenReT 4YBCTBHTenbHOCTb CHCTeMbl. nerKO y6eAHTbCR B TOM, 4TO 
OHa HMeeT MaKCHMYM B T04Ke f = n/2. KpoMe Taro, B OKpeCTHOCTH 
3TO~ T04KH MaKCHManbHO WHPOKa o6naCTb nHHe~HO~ annpOKCHMa~HH 
/4/ C HeKOTOPO~, 3apaHee 3aAaHHO~ T04HOCTb~. 3Ta annpOKCHMa~HR 
HMeeT BHA 

" ,... I - v,.J ..;--
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n n 3 8 rAe ~r = r - 2 ' a = I r no Ei 1. npH H3MeHeHHH ~r Ha ±n/ ~op-

Myna /5/ AaeT norpewHOCTb oKono 5% no cpaBHeHH~ c /4/. 
TaKHM o6pasoM, perHCTPHPYR H3MeHeHHe HHTeHCHBHOCTH npoxoAR­

~ero 4epe3 OnHCaHHY~ CHCTeMy CBeTa, MO~HO npOH3BOAHTb aAeKBaT­
Hble H3MepeHHR HanpR~eHHOCTH nonR, 8 KOTOPOM HaXOAHTCR KpHCTann. 

AnR nocTasneHHo~ saAa4H cy~ecT8eHH~MH RBnR~TCR 4aCTOTHble 
803MO~HOCTH HeTOAa. Hx MO~HO onpeAenHTb, PYKOBOACTBYRCb cne­
AY~~HMH coo6pa~eHHRMH. nPHPOAa 3~¢eKTa ne~HT Ha MoneKynRpHo­
aTOMHOM YPOBHe, 4TO AaeT orpaHH4eHHe ~10 12 r~. c APYrO~ CTOpo­
Hbl, AnHHa sonHbl H3MepReMoro nonR AOn~Ha 6b1Tb MHoro . 6onbwe AnH­
Hbl 4Y_.8CTBHTenbHOrO 

1
3neMeHTa ./KPHCTanna/, T. e. npH 1 ~ 1 CM 

HMeeM orpaHH4eHHe ~1 rr~. 0TC~Aa RCHO, 4TO B~COK04aCTOTHble or­
paHH4eHHR cKopee 6YAYT o6ycnosneHbl ~oToperHCTPHPY~~e~ annppa­
Typo~. Co CTOpOH~ HH3KHX 4aCTOT orpaHH4eHHR onpeAenR~TCR KOHe4-
HO~ YAenbHO~ npOBOAHMOCTb~ KPHCTannoB H COOTBeTCTBy~~HM BpeMe­
HeM nepepacnpeAeneHHR 3aPRAOB. B PRAe CHTya~H~ MoryT npoRBnRTb­
CR nbe303~¢eKT~, HOCR~He xapaKTep AOBOnbHO Y3KHX pe30HaHCOB 
8 Merarep~eso~ o6nacTH 4acToT. 
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3. OnHCAHHE AAT4HKA 

np~ pa3pa60TKe AaT4~K08 OAH~M ~3 Kn~4e8~X MOMeHT08 R8nReT­
CR 8~6op Kp~cTanna. HcxoAR ~3 Tpe6o8aH~~ npeAnonaraeMoro 3Kc­
nep~MeHTa HaXOA~TCR KOMnpoM~CC no 3neKTpoonT~4eCK~M, OnT~4eC­
K~M, MeXaH~4eCK~M, X~M~4eCK~M ~ Apyr~M C80~CT8aM Kp~CTanna, 

TeMnepaTypHo~ cTa6~nbHOCT~ onT~4ecK~x napaMeTpo8, a TaK~e no 
ero AocTynHocT~. B HaCTOR~e~ pa6oTe npeAn04TeH~e OTAaHo Kp~­

cTanny c~n~Koc~nneH~Ta Bi12Si02o· 
Kp~cTann C~n~KOC~nneH~Ta OTHOC~TCR K rpynne 23 Ky6~4eCKO~ 

c~MMeTp~~.B oTCYTCT8~e nonR oH ~3oTponeH, noKa3aTenb npenoMne­
H~R no= 2,49 AnR An~Hbl 80nHbl C8eTa f... = 0,85 MKM, 3neKTpOOnT~-
4eCK~~ K03$$~~~eHT r ~ 3,70·10- 12 M/B IAnR 8~coK~x 4acToT/. 
Kp~cTann onT~4eCK~·aKT~8eH (G = 21,8°/MM), o6naAaeT 3$$eKTOM 
3neKTpor~pa~~~. KOTOP~~ He npoR8nReTCR np~ op~eHTa~~~ 8HewHero 
nonR 8AOnb oc~ (001). 

0nT~ManbHO~ $OpMO~ KP~CTanna MO~HO C4~TaTb TaKy~, np~ KOTo­
po~ none 8 Kp~cTanne Ei MeHbwe 8cero oTn~4aeTcR oT 8HewHiro 
nonR Eo KaK no reoMeTp~~. TaK ~ no aMnn~TYAe. H38eCTHo/7 , 4TO 
TaKOMY Tpe6o8aH~~ OT8e4a~T 3nn~nCO~A~, 8~TRHYT~e 8AOnb nonR, 
~n~ np~6n~~a~~~eCR K H~M $OpMbl. B 3TOM cny4ae C8R3b 8en~4~H 
8HeWHero ~ 8HyTpeHHero nonR ~MeeT 8~A 

E; = E0 [(e -1)Ni(a,b,c) + 1]-1 . /6/ 

3AeCb E: - A~3neKTP~4eCKaR npOH~~aeMOCTb KpHCTanna; a, b, 
c - nonyoc~ 3nn~nco~Aa, Ni - $aKTop AenonRp~3a~~~. ac~MnToT~-
4eCK~ y6~Ba~~~~ AO HynR np~ a >> b,c. 

B on~c~eaeMoM AaT4HKe KP~cTann s~pe3aH BAonb oc~ (001) e e~­
Ae ~Hn~HAPa ~ 1 ,Sx8 MM. np~ 3TOM Ei ~ 0,38 Eo. B~6op An~H~ 

Kp~cTanna o6ycnasn~sancR Tpe6oeaH~eM no 4YBCTB~TenbHOCT~ ~ y4e­
TOM OnT~4eCKO~ aKT~BHOCT~. 

CxeMa AaT4~Ka npHBeAeHa Ha p~c. 1. 
AaT4HK Ae~cTeyeT cneAY~~~M o6pa3oM. HcTo4H~K ceeTa /cynep­

n~M~Hec~eHTH~~ A~OA/ 8~AaeT CBeTOBO~ ~Mnynbc, KOTOp~~ nepeAaeT­
CR no BOnOKOHHo-onT~4eCKO~ n~HH~ CBR3~ /BOJlC/ nma 11 rpaAaH 11

• 

4 

...---------. 6 7 3 2. i 3 7 6 
I ~ I 001 10 I s I 

PHc.l. CxeMa AaTqHKa Ha KPHCTanne canHKocanneHHTa. 
I - KpHcTann, 2 - ~a3oBaH nnacTHHKa, 3 - nonnpH3aTop, 
4 - HCToqHHK CBeTa, 5 - ~OTOnpHeMHHK, 6 - BOnOKOHHo­
OnTHqecKHe nHHHH CBH3H, 7 - rpagHeHTHhle nHH3hl. 

} 

l 

rpaA~eHTHaR n~H3a npe8pa~aeT B~XOAR~~~ ~3 CBeT080Aa /6 50 MKM/ 
O~nbHO paCXOAR~~~CR ny4 CBeTa B ny4 6 1 ,5 MM CO cna6o~ pacxo­
A~MOCTb~. nocne npoxo~AeH~R nonRP~3aTopa ~ 4eT8epTbBOnHoeo~ 

nnacT~HK~ C8eT ~MeeT Kpyroey~ nonRp~3a~~~ /TeM caM~M ocy~ecTe­
nReTCR 8biBOA AaT4~Ka B pa6o4y~ n~He~HY~ o6naCTb, 0 KOTOPO~ ro-
80p~nOCb B~we/. Ha 8~XOAe ~3 Kp~CTanna B np~CyTCTB~~ BHeWHero 
nonR C8eT CTaHoB~TCR 3nn~nT~4ecK~ nonRp~3oBaHHbiM. E~e OA~H no­
nRp~3aTop npeo6pa3yeT nonRP~3a~~OHHY~ MOAYnR~~~ B aMnn~TYAHY~. 
Per~cTp~pyeTCR C8eToeo~ c~rHan $oTonp~eMH~KoM, nocTpoeHH~M 

Ha OCH08e p-i-n-A~OAa. 

Pac4eTHaR $YHK~~R oTKn~Ka ~Mena B~A 

sth = 1 - 8 16·10-4 E , o• 

rAe Eo - ~3MepReMoe none 8 KB/M. 

4. OnHCAHHE 3KCnEPHMEHTA H 06CY*AEHHE 
PE3YilbTATOB 

171 

3Kcnep~MeHTanbHaR npoeepKa np~MeH~MocT~ on~caHHoro AaT4~Ka 
K ~3MepeH~~ HMnynbCH~X YCKOPR~~~X 3neKTp~4eCKHX ;one~ 6~na npo­
BeAeHa Ha cTeHAe MOAen~ ycKopR~e~ ceK~~~ CHilYHA 8/. CpeAHee 
3Ha4eH~e HanpR~eHHOCT~ nonR oKono 200 KB/M, AnHTenbHOCTb ~M­

nynbca Ha nony8~coTe ~so He. 
~3MepeH~~ HdflPM*eH~~ Hd ~~AUH~ y~~fi~~~fi~ C~r~~~~ ~ ¢0~0~~~­

eMH~Ka npoBoA~nHCb c noMO~b~ npeo6pa3oBaTene~ 89-5 ~ annapaTy­
P~ B CTaHAapTe KAMAK Ha n~H~~ CBR3~ c n3BM 11 npaee~-16 11 • Bpe­
MeHHaR AHarpaMMa pa60T~ 3neKTPOHHO~ annapaTyp~ ~ ~MnynbCOB ~3-

ny4eH~R np~8eAeHa Ha p~c.2. 

• 
J 1 

r"\. 

~. r-\ ' 

a 
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2 

ft ft A 
PHc.2. BpeMeHHhle AHarpaMMhl H3MepeHHH: a - cTapTOBhlH 

HMnynbC CHCTeMhl CHHXpOHH3a~Hj 6 - HMnynbC H3nyqeHHHj 
B - HMnynhC Hanpn~eHHH Ha CeK~Hj r - BhlXOAHOH CHrHan 
AaTqHKaj A - CTp06Hpyro~e HMnynbChl /4 He/ AnH H3MepeHHH 
Ul H U2. 
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3Ha4eH~e Hanp~meH~~ B~XOAHoro c~rHana 6panocb e ABYX epe­
MeHH~x T04Kax: U1 - sHe non~ ~ U2 - e6n~3~ MaKc~MyMa non~. 

Kan~6poeKa AaT4~Ka Ha B03AYWHOM KOHAeHcaTope, 3an~TbiBaeMoM 

OT OAHOrO ~3 KaCKaAOB CXeMbl $OpM~poeaH~~ ~Mnynbca Hanp~meH~~, 
Aana cneAY~~~~ pe3ynbTaT /o6pa60TKa no MeTOAY Ha~MeHbW~X KBaA­
paTOB, CM. TaKme p~c.3/: 

sex= (0,764±0,014)- (8,3±1,2)·10-4 E. !8! 

KaK B~AHo, K03$$~~~eHT np~ E xopowo cornacyeTc~ c pac4eTHbiM 
3Ha4eH~eM. 0Tn~4~e CB060AHOrO K03$$~~~eHTa OT eA~H~~~ CB~3aHO, 
cKopee ecero, c pa36anaHc~poeKo~ OAHoro ~3 AUn, n~6o 3a c4eT 
~cKameH~~ oTo6pameH~~ onT~4ecKoro ~Mnynbca per~cTp~py~~~M np~-

6opoM. 

- s 
LO 
0,9 
0,8 
0,7 
0,6 

s~h 

0,5 
o.~ 

r:/~x 

0,3 
0,2 
O,i 1 

0 1 oo -2oo 3oo 4oo E;,KB/M 

PHc.3. KanH6poBKa ~aTqHKa. 

Ha p~c.4 np~BeAeHa oc~~nnorpaMMa c~rHana c AaT4~Ka /eepxH~~ 
ny4/ ~ c~rHana c BbiCOKOOMHoro Aen~Ten~ /H~mH~~ ny4/, CH~Ta~ 
np~ Kan~6poeKe Ha B03AYWHOM KOHAeHcaTope. CpaeHeH~e xapaKTep~-

3yeT B~COK04aCTOTH~e B03MOmHOCT~ 
AaT4~Ka ~ era He3aB~C~MOCTb OT ~c­., 

I 

SOn~ ._...... 

l\. .. ___ "' 
.~ 

6 

T04H~KOB B~COKOBOnbTH~X ~ ~MnynbC-

H~X noMex /H~KaK~e Mep~ 3a~~T~ AaT-
4~Ka OT H~X He npeAnP~H~Man~Cb/. 
0TcyTcTe~e ~cKameH~~ cTpyKTYP~ ~M­

nynbca MomeT cnym~Tb ocHoBaH~eM 

PHc.4. 0CQHnnorpa~I BWXO~HWX CH­
rHanOB ~aTqHKa H BhlCOKOOMHOPO ~e­
nHTenH. 

An~ YTBepmAeH~~ 0 TOM, 4TO epeMeHHOe pa3peweH~e AaT4~Ka He xy­
me 10 He. 

Cnoco6HoCTb AaT4~Ka ~3Mep~Tb noKanbH~e napaMeTp~ non~ Ae­
MOHCTp~pyeTc~ ~3MepeH~eM pacnpeAeneH~~ ycKop~~~ero non~ BAOnb 
ot~ MOAen~ ceK4~~. Ha p~c.5 noKa3aHa 3aB~C~MoCTb aMnn~TYA~ c~r­
Hana OT KOOPA~HaT~ np~ nepeMe~eH~~ AaT4~Ka no OC~ /Kp~B~~ 1 , 
war 5 CM/ ~ MaKC~ManbHO 6n~3KO K BHyTpeHHe~ CTeHKe YCKOP~Tenb­
HOA KaMep~ /Kp~ea~ 2, war 1 eM/. BepT~KanbH~e wTp~xoe~e n~H~~ 

noKa3~Ba~T pac4eTH~e /no KOHCTPYK4~~ ceK4~~/ nonomeH~~ MaKC~My­
MOB non~. 0TKnoHeH~~ He npee~wa~T An~H~ 4YBCTB~TenbHoro 3neMeH­
Ta. TeM caM~M noATBepmAaeTc~ aAeKBaTHOCTb ~3MepeH~~ ~ AOCT~me­
H~e npocTpaHCTBeHHoro pa3peweH~~ He xyme 1 eM. 

2,0 

i,S 

1,0 

0,5 

0 

s,orw.eA 

~ 

5 lO lS 20 25 30 35 '40 ItS SO 55 Z, eM 

PHc.5. Pacnpe~eneHHe nonH B~onh ocH ceKQHH B QeHTpe 
/J/ H Ha nepH~epHH /2/. 

CTaT~cT~4eCK~A pa36poc ~3MepeHH~x AaHH~x a KamAoA T04Ke co­
cTaen~n oKono 5%, cyMMapHa~ norpewHoCTb o~eH~eanacb e 1~-15%. 

OcHOBHoA np~4~HoA norpewHocT~, no-B~A~MOMY, ~en~eTc~ HecTa6~nb­
HOCTb C~HXPOH~3a4~~, o6ycnoeneHHa~ Hen~He~HOCTb~ CXeM CmaT~~ 
~Mnynbca a c~cTeMe n~TaH~~ cTeHAa. 

5 .. BbiBOAbl 

np~BeAeHHbl~ KpaTK~A aHan~3 ~ pe3ynbTaT~ 3KCnep~MeHTa no3BO­
n~~T yTBepmAaTb, 4TO 3neKTPOOnT~4eCK~e AaT4~K~ Ha OCHOBe 3$$eK­
Ta noKKenbca np~rOAH~ An~ ~3MepeH~~ YCKOP~~~~x 3neKTp~4eCK~X 
noneA. ~OCTO~HCTBa MeTOAa - nOKanbHOCTb ~3MepeH~A, Xopowa~ no­
MeX03a~~~eHHOCTb C~rHanbHbiX n~H~A, AOCTaT04Ha~ W~POKOnonoc­

HOCTb - CB~AeTenbCTBY~T 0 era nepcneKT~BHOCT~. 
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6~cTpoe paae~T~e cxeM AaT4~Koe ~ oceoeH~e Hoe~x Kp~cTannoe 

np~BeAYT K pacw~peH~~ o6nacT~ ~X np~MeHeH~H B YCKOP~TenbHO~ 
A~arHocT~Ke. 

B 3aKn~4eH~e aBTOP~ B~pa~a~T np~3HaTenbHOCTb r.B.Aon6~noey 
~ H.H.HeaHoey sa nocToHHHbl~ ~HTepec K pa6oTe ~ noAAep~Ky. 
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fop~aKOB B.K. H AP· 
Hcnonb3oaaHHe 3~eKTa OoKKenbca AnR H3MepeHHR YCKOPA~ero 
nonA B nHHeHHWX HHAYK~HOHHWX YCKOPHTenAX 

P9-88-542 

AnA H3MepeHHA nbKanbHWX H HHTerpanbHWX napaMeTpOB YCKOPA~HX noneM 8 nH­
HeHHWX HHAYK~HOHHWX YCKOPHTenAX npeAnaraeTCA AaT~HK Ha OCHOBe 3neKTpoonT~ec­
KOrO 3~eKTa 00KKenbCa 8 KPHCTanne 81 1 a510a0 . 3~eKT MO*HO paCCMaTpHBaTb KaK 
HHAY~HPOBa~HOe 3neKTPH~eCKHM noneM nHHeHHOe AByny~enpenoMneHHe.H3MeHeHHe co­
CTOAHHA nonAPH3a~HH CBeTa npeo5pa3yeTCA 8 aMnnHTYAHYO MOAYnA~HO HHTeHCHBHO­
CTH. HMnynbCW CBeT080rO H3ny~eHHR nepBAaOTCR no MHOrOMOAOBOMY BOnoKOHHOMY 
CBeT080AY. OpoCTpaHCTBeHHOe pa3peweHHe onpeAenReTCA ~Y8CTBHTenbHWM 3neMeHTOM 
/He xy•e I CM/. BpeMeHHOe pa3peweHHe orpaHH~eHo 5wcTpoAeHCT8HeM ¢QTOAeTeKTO­
pa /He xy•e 10 HC/. Co3AaHHWH AaT~HK no38onAeT H3MePATb nonA HanpA•eHHOCTbO 
OT 30 AO 1500 KB/H. 0H o5ecne~H8aeT ranb8aHH~eCKYO pa38A3KY OT 8WCOKOBOnbTHWX 
HCTO~HHK08 H nOMeX03a~H~eHHOCTb nHHHH nepeAa~H HH~pMa~HH. C OOM~bO 3TOrO 
AaT~HKa npo8eAeHW aBTOMaTH3HPOBaHHWe H3MepeHHA pacnpeAeneHHA 3neKTpH~eCKOro 
nonA 8 MOAyne ceK~HH nHY. 

Pa6oTa 8wnonHeHa 8 O~eHHCTHTYTCKoM Hay~Ho-MeTOAH~ecKoM OTAeneHHH OH~H. 

Coo6uteHHe 06J.eAHHeHHoro HHCTHTyTa R.QepHbllt HccneAOBBHIIA. Jly6Ha 1988 

neoeaoa O.C.BHHOrDa~nAn~ 

Gorchakov V.K. et al. 
The Use of Pockeis Effect for Measurement of Accelerating 
Field in Linear Induction Accelerators 

, 

P9-88-542 

The Pockels type sensor Is proposed for measuring local and Integral para­
met~rs of accelerating fields in 1 inear induction accelerators.The sensor Is 
based on electrooptical Pockels effect In B1 1 aS10ao crystal. The effect could 
be considered as two-ray refraction Induced by electric field. The change 
of 1 ight polarization state is transformed Into amplitude modulation of In­
tensity. The light radiation pulses go via mul~lmode filament 1 lght guide. 
Space resolution Is limited by sensor (not worse than I em). Time resolution 
is 1 lmlted by speed of response of photodetector (not worse than 10 ns). The 
sensor allows one to measure electric field strength In the 30 upto 
1500 kV/m voltage region. It provides Isolation of high-voltage sources and 
has a good noise Immunity of data transmission 1 lne. Automatic measurements 
of electric field distribution In a module of LIA section were performed by 
means of this sensor. 

The Investigation has been performed at the Sclentlflcal-Hethodlcal 
Division, JINR. 

Communication of the Joint Institute for Nuclear Reaearch. Dubna 1988 




