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1 • BBE,[IEHHE 

B coapeMeHHOM <l>113114eCKOM 3Kcnepi1MeHTe BbiCOK11X 3Heprl111 KOJ111-
4eCTBo noJle3HbiX C06b1TI1i1 MO>KeT AOCTI1raTb 1 0 6 11 6oJlee B ceKYHAY. 
C APYroi'l cTopoHbl, 3KCnepi1MeHTbl ace 6oJlbWe ycJlO>KHRIOTCR 11 11H<!>op
Ma~I1R 06 OAHOM C06biTI111 3aHI1MaeT AeCRTK11 KI1Jl06ai'\T. 3TOT <!>aKT 
o6ycJlOBJ111BaeT MepTaoe apeMR ycTaHoBKI1 /apeMR C411Tb1BaHI1R AaH
HbiX/ nOPRAKa AeCRTKOB MI1JlJ111CeKYHA. ,[IJlR Oni1CbiBaeMbiX HI1>Ke 3KCne
PI1MeHTOB 113-3a apeMeH11 C411TbiBaHI1R, paBHOrO B cpeAHeM 1 MC, TepR
JlOCb 06bi4HO CBbiWe WeCTI1AeCRTI1 npo~eHTOB AaHHbiX. no3TOMY npo6Jle
Ma yaeJ1114eH11R CKOPOCTI1 Ha6opa 3KCnepi1MeHTaJlbHbiX AaHHbiX fibiJla 04eHb 
Ba>KHOi'l 11 pewaJlaCb ABYMR cnoco6aMI1! MeTOAOM yaeJ1114eHI1R CKOPOCTI1 
C411TbiBaHI1R/1,2/ 11 MeTOAOM npeABapi1TeJlbHOrO OT6opa noJle3HOi:1 11H
<!>OpMa~l111 AO ee 3an11c11 Ha MarHI1THYIO JleHT/ 3•4•51• 06bi4HO AJlR o6o
ra~eHI1R 3ani1CblaaeMoi1 11H<I>opMa~l111 a J10ri1KY 3anycKa ycTaHOBKI1 aao
A11TCR AOnOJ1HI1TeJlbHbli:1 3JleMeHT, KOTOpbli'\ 113 o6~ero noTOKa C06b1TI1i:1 
BbiAeJlReT TOJlbKO Te, KOTOpble YAOBJleTBOPRIOT onpeAeJleHHbiM KPI1Tepi1RM. 
npi1MeHReMble Kp11Tep1111 OT6opa B HaWI1X 3Kcnepi1MeHTaX MO>KHO pa3Ae
Jli1Tb Ha HeCKOJlbKO OCHOBHbiX rpynn: Tpe6oBaHI1R cpa6aTb1BaHI1R onpe

AeJleHHOrO 411CJ1a npoaoJloK AeTeKTopoa, Tpe5oaaH11R onpeAeJleHHbiX ape
MeHHbiX COOTHOWeHI1i1, orpaHI14eHI1R Ha yrOJl pacceRH11R 4aCTI1~bl B Kpi1-
CTaJ1Jle,Tpe6oaaHI1e onpeAeJleHHbiX 3HepreTI14eCKI1X COOTHOWeHI1i1.,£1JlR 
Ka>KAOrO npi1MeHReMoro Kpi1Tepi1R MO>KHO onpeAeJ111Tb K03<!><!>11~11eHT nOJle3-
HOi:1 11H<!>OpMa~l111 O"i=NT'N, rAe NT- 411CJ10 3anycKOB,B KOTOpbiX HaJlO>KeH
Hble Kp11Tep1111 BblnOJlHRIOTCR, N- o6~ee 411CJ10 3anyCKOa.npl1 O~eHKe 
BJ111RHI1R OT6opa Ha HaKonJleHI1e AaHHbiX CJleAyeT paCCMOTpeTb ABe BeJ111-
411Hbl: K03<1><1>11~11eHT noAaBJleHI1R o6~ero 411CJ1a 3ani1CbiBaeMoi1 11H<I>OPMa~l111 
(ku), BJ111RI0~11i'\ Ha 411CJ10 3ani1CaHHbiX JleHT,I1 K03<1><!>11~11eHT yaeJ1114eHI1R 
noJle3HOi'\ 11H<!>OpMa~l1 (ky),HenocpeACTBeHHO BJ111RIO~I1i1 Ha apeMR pa60Tbl 
Ha ny4Ke, Heo6X0-'\11MOe AJlR BblnOJ1HeHI1R 3KcnePI1MeHTa. Ko3<l><l>11~11eHTbl 

3TI1 MOlKHO npeACTaBI1Tb B B11Ae 

k ,.. (1+ t 0 *N)cr 
n 

1 + (tp + t 0 *cr·)N 

k. 1+tc*N 

Y 1+(tp+t;cr)N 
/1/ 

rAe t 0 - apeMR C411Tb1BaHI1R 11H<1>opMa41111, tp- apeMR peweHI1H aJlro
PI1TMa, N - cpeAHee KOJ1114ecTao 3anycKoa ycTaHOBKI1 a ceKYHAY, 
a- K03<!><!>11~11eHT noJle3HOi1 11H<!>OpMa~l111. 

BaeAeH11e a 3Kcnepi1MeHT ycTpoi'!cTa oT6opa ~eJlecoo6pa3HO np11 yc
JlOBI111 kn < 1 11 k y > 1. 4pe3Bbl4ai'\HO Ba>KHOi'\ RBJlReTCR 3<!><!>eKTI1BHOCTb 
peri1CTpa~l111 11 XOpOWI1X11 C06biTI1i1, KOTOpaR AOJl>KHa. _6.b1Tb AOCTaT04HO 
6J1113KOi:1 K eAI1HI1~e. YXYA~1i~e·iTo~ 3$<!>eKTHBH;CTI1 MO>KeT npi1BeCTI1 

1 



K ~cKameH~~ ~~3~4ecKoro peaynbTaTa. XopoweA npaKT~KoA AflR aHa
n~aa pa6oT~ ycTpoAcTB oT6opa 6~no ee~eH~e onpeAeneHHoro npo~eH
Ta 3anyCKOB, K KOTOp~M He np~MeHRfl~Cb Kp~Tep~~ OT6opa. 

H~me 6YAYT on~caH~ cnoco6~ pean~aa~~~ KP~Tep~ee oT6opa Ha 
np~Mepe np~MeHeH~R a 3Kcnep~MeHTax no ~3Y4eH~~ npoxomAeH~R aa
pRmeHH~x 4aCT~~ 4epe3 MOHOKp~CTann~. 

2. OT60P C06~TH~ S 3KCnEPHMEHTE no H3Y4EHH~ KAHAflHPOSAHHH 

S 3Kcnep~MeHTel61, npoeeAeHHOM a Ha~~oHanbHoA ycKop~TenbHOH 
na6opaTop~~ ~M. ~epM~ /6aTae~R/, ~3Y4ancR 3~~eKT KaHan~poeaH~R 
npOTOHOB ~ n~OHOB np~ 3Hepr~RX 35, 100 ~ 250 f3S B MOHOKP~CTan
ne repMaH~R. Yrn~ exoAa ~ B~XOAa 4acT~~ ~aMepRn~cb c~c~e~oA Tpex 
APeA~oe~x KaMep c e~coK~M npocTpaHcTeeHH~M paapeweH~eM 7 • 3axeaT 
4acT~~~ a npo~ecc KaHan~poeaH~R MomeT npo~cXOA~Tb TOrAa, KOrAa 
3apRmeHHaR 4acT~~a. AB~my~aRcR e6n~3~ oc~ ~n~ nnocKOCT~ MoHo
Kp~cTanna, nonaAaeT e Kp~T~4eCK~A yron aaxeaTa 8c,3aB~CR~~A oT 
3Hepr~~,KaK E-~. AnR 3Hepr~~ 100 f3S ~ MOHOKp~cTanna repMaH~R 
Sc paeeH 68 MKpaA. TaK KaK yrnoeaR pacxoA~MOCTb ny4Ka, cocTae
nRewaR e HaweM cny4ae +300 MKPaA, npee~wana Kp~T~4ecK~A yron 3a
xeaTa, 6onbWOe KOfl~4eCTBO co6~T~H nOABepranOCb MHOroKpaTHOMY pac
CeRH~~ ~ CTaHOB~flOCb He~HTepeCH~M C T04K~ apeH~R ~3y4aeMOrO 3~
~eKTa.AnR nOAaBneH~R C06~T~H,He ~cn~TaBW~X 3~~eKTa KaHan~pOBaH~R, 
e 3Kcnep~MeHTe 6~n np~MeHeH 3neMeHT oT6opa/B/, c noM~b~ KOToporo 
:::::: .. r-:~~=~~;::~::~ .. 00:~~ :,·IV.i"i t:iiiCC~rii-iVu1 '10t.:.I-...,4DI• ~VIIVJIMYI~It:JibHU Ub1Jl aBeAeH 

eTopoA 3neMeHT /no 3~~eKT~BHOCT~ AK/1 91, oT6pac~ea~~~A co6~T~R, 
B KOTOp~X BOCCTaHOBfleH~e TpeKOB 6~fl0 HeB03MOmHO. 

A. 0T6op no yrny pacceRH~R 

Kp~Tep~eM OT6opa B 3TOM cny4ae RBnReTCR B~nonHeH~eTpe60BaH~R, 

4T06~ yron pacceRH~R 4acT~~~ e Kp~cTanne He npee~wan 3aAaHHoro 
/p~c.1/: 

I 
X X X 

SBbiX-SBxi<So ~ I s ~ blx- s ~x I < s ~ · /2/ 

rAe: S :~X' S~biX - yrn~ B~XOAa 4aCT~~~ ~3 Kp~CTanna B nnOCKO
CTRX"X" ~ "Y", Sax• S 8x- yrn~ BXOAa B Kp~cTann, S 0x,y - yr
flbl o6pe3aH~R, COOTBeTCTBY~~~e 3aAaHHOMY AOnYCT~MOMY yrny pacceR
H~R. 3T~ ycnoa~R oT6opa MoryT 6~Tb npeACTaaneH~ a cneAy~eM an
re6pa~4ecKoM B~Ae: 

IA'x 1 -B'x 2+C'x 3 +Dxl < Zx ~ 1A"yrB"y2+C"y3+Dyi<Zy, /3/ 

rAe .A , B , C - K03~~~~~eHT~, 3aB~CR~~e OT reoMeTp~~ YCTaHOBK~, 

napaMeTpOB Tpex APeH~OB~X KaMep, np~MeHReM~X B 3KCnep~MeHTe, 
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PHc.1. CxeMa ycTaHOBKH 
AJI$1 H3y'leHHH 3!l>4>eKTa KaHaJIH
poBaHHa. 

., ., ., 

K03~~.4~eHTOB npeo6pa30BaH~R SUn, a Xl,2,3 , Yl,2,3 - OTC4eTbl SUn, 
COOTBeTCTBy~~~e APeH~OB~M npoMemyTKaM. AnR ~CnOflb3yeMOH ycTaHoB
K~ np~ OA~HaKOB~X K03~~~~~eHTaX npeo6pa30BaH~R BCeX SUn HOpMa
fl~30BaHHble K03~~~~~eHT~ cocTaanRn~: A· 0,712, B 6~n np~HRT paa
H~M eA~H~~e, C = 0, 285. Ko3~~~~~eHTbl D ~ z onpeAenRn~cb 3Mn~
P~4ecK~ no XOAY Ha6opa AaHHbiX. S npoBeAeHHOM 3Kcnep~MeHTe none
pe4Hble pa3Mepbl np~MeHReMoro Kp~cTanna cocTaBnRn~ 10x10 MM 2 

~ He npeablwan~ pa3Mepoa OAHoro APeA~oaoro npoMemyTKa. TaK~M o6-
pa30M,3aAa4a oT6opa ynpo~anacb, TaK KaK AflR Bbl4~cneH~R yrna pac
ceRH~R, Y4~TbiBaR yrnoay~ pacxoA~MoCTb nY4Ka, 6blno AOCTaTo4HO 
aHan~3~poaaTb AaHHble ~3 OAHOro APeA~oaoro npoMemyTKa KamAOH ~3 

Tpex KaMep. 6~n~ pa3pa6oTaHbl ABa aap~aHTa ycTpoAcTaa oT6opa: 
ynpo~eHHbiA, Ha 6a3e 3fleKTPOHHbiX KOMnOHeHTOB CpeAHero MaCWTa6a 
~HTerpa~~~, ~ 6onee r~6K~A, BblnonHR~~~A anrop~TM oT6opa AflR He
CKOflbK~X APeH~OBbiX npoMemyTKOB ~ o6naAa~~~A 6onee B~COKOH T04-
HOCTb~. 

Sap~ a H T 1 . S 3TOM cny4ae K03~~~~~eHTbl .A , B , C ypaaHeH~R 
/}/ jr ]Ja<>ni'IDdJII'Il..b IIY I ~M nOAOOpa K03<il<il~~~eHTOB npeo6pa30BaH~R sun 
~ o6~~A B~A anrop~TMa np~o6peTan ~opMy: 

I xI- x2 + X3+ Dx I < z x , IYI-y2 +Y3+D I< z. y y /4/ 

rAe 4~cna X , y RBflR~TCR 11-pa3PRAHbiM~ AaHHbiM~ SUn, HaXOA~BW~

M~CR noA cy6aApecaM~ A(O)- A(5) npeo6pa3oBaTenR ORTEC TD 811. KoH
CTaHTbl D ~ Z BBOA~fl~Cb C nepeAHeA naHeJl~ ycTpoACTBa, Bbln011HeH
HOro B CTaHAapTe KAMAK B COOTBeTCTB~~ c EUR 65oo/IO( c~rHaJl 3a
nycKa ycTaHOBK~ ~H~~~~poaa11 pa6oTy YCTpOHCTBa /p~c.2/, KOTOpoe 
nocne nony4eH~R AOCTyna K Mar~cTpan~ pean~aoaano anrop~TM oT6o
pa a cneAY~~~x BOCbM~ ~~Knax: 

1. Dx + N.A(O).F(O) ... PEr 
2. PEr- N•A(l).F(O) ... PEr 
3. PEr+ N.A(2).F(0)-+ PEr 
4. I PEr- Zxl, peweH~e no X-nnocKOCT~ 
5. D_y+ N.A(3).F(O) ... PEr 
6. PEf - N.A(4). F(O) -+ PEr 
7. PEr + N.A(5).F(O)-+ PEr 
8. IPEr- Zyl,peweH~e no Y-nnocKocT~. 

B cny4ae, ecn~ peweH~R no o6e~M nnoCKOCTRM 6bl11~ nonom~TeJlbHbiM~, 
YCTPOHCTBO BbiCTaBflRflO Ha Mar~cTpaJl~ 3anpoc ''L'', B npoT~BHOM cny-
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4ae reHeplo1pOSaJle.l'l e1o1rHaJ1 11041o1eTKa 11
, nepeSO,Qio1SWio1H elo1eTeMbl e41o1Tblsa

Hio1.1'1 s pe~lo1M O~lo1,QaHio1.1'1 eJle,Qy~~ero eo6b1Tio1.1'1. 

,..~J 

" PEUJEHIIIE 

PHc.2. BnoK-cxeMa ynpo~eHHoro Ba
pHaHTa YCTPOHCTBa OT6opa pacceHH~ 
C06hlTHH. 

B a p"" a H T II. .lln.A SblnoJ1HeHio1.1'1 aJl
roplo1TMa OT6opa S nOJlHOM Slo1,Qe,Ha oeHO
se aplo1~MeTio14eeKio1X eerMeHTos eep1o11o1 
AM29Q0/11/,6b1Jl paapa6oTaH Mlo1Kponpo
rpaMMio1pyeMbiH npenpo4eeeop/p1o1e.3/.Beeb 
aJlrOplo1TM OT6opa SblnOJlH.AeTe.l'l 3,Qeeb 
no O,QHOH MaKpOKOMaH,Qe, eoeTO.A~e~ lo13 
eep1o11o1 Mlo1KPOKOMaH,Q, pa3M~eHHbiX S 3Y, 
eo,Qep~aHio1e KOTOpOrO MO~HO 6b1Jl0 MO,Qio1-
~lo141o1POSaTb lo13SHe, e nOMO~b~ 38M 
HP2100. B 3Y Tlo1na 931422 xpaHio1Jllo1eb 
KaK Mlo1KpOio1HeTpyK41o11o1, TaK lo1 see KOH
eTaHTbl 1o1 K03~~1o141o1eHTbl, He06XO,Qio1Mble 
,QJl.l'l SblnOJ1HeHio1.1'1 aJlrOplo1TMa. noeJle,QOSa
TeJlbHOeTb SblnOJ1HeHio1.1'1 Mlo1KPOKOMaH,Q 
KOHTpOJllo1pOSaJlaeb e nOMO~b~ exeMbl 
MHKponpo4eeeopHo~o ynpasJleHio1.1'1 
/AM2909/,Io1 a,Qpee eJle,Qy~el:i KOMaH,Qbl 
MOr lo13SJleKaTbe.A lo13 e4eT41o1Ka Mlo1Kpo-
KOMaH,Q, eTeKOSOH naMRTio1, nOJl.l'l one

paH,Qa Mlo1KPOio1HeTPYK4"""" lo1Jllo1 lo13 sHyTpeHHero per1o1eTpa. Bee aplo1~MeTio1-
4eeKio1e onepa41o11o1, a TaK~e lo1TepaTio1SHoe yMHo~eHio1e sblnOJlH.AJllo1eb e no
MO~b~ 5 exeM AnY /AM2901/. W1o1p1o1Ha AnY eoeTasJl.AJla 20 paap.A,Qos 
,QaHHbiX /8 pa3p.I'I,QOS K03~1o141o1eHTa aJlrOplo1TMa OT6opa lo1 12 pa3p.I'I,QOS 
,QaAHbiX BUn/. Ka~,Qa.l'l Mlo1KPOio1HeTpyK41o1.1'1, eoeTO.I'I~a.l'l lo13 24 pa3p.I'I,QOS, 
,QeJllo1Jlaeb Ha nolle ynpasJleHio1.1'1 /8 paap.A,Qos/ "" nolle onepaH,Qa, s KOTo
poM MOrJllo1 HaXO,Qio1Tbe.l'l 4eTblpe Slo1,Qa lo1H~OpMa41o11o1: ,QaHHble, Henoepe,QeT
seHHbiH a,Qpee eJle,Qy~el:i Mlo1KpoKoMaH.Qbl, ~YHK41o1.1'1 AnY lo1Jllo1 ~YHK41o1.1'1 
KAMAK. YeTpol:ieTso MO~eT SblnOJlH.ATb aJlroplo1TM oT6opa e Jl~6b1Mio1 K03~
~""4""eHTaMio1 /T04HOeTb no,Q6opa K03~~1o141o1eHTOS pasHa 0,5%/, nplo14eM 
onTio1Mio13a41o1.1'1 napaMeTpos "" sbl6op KoHeTaHT o6peaaHio1.1'1 Mo~eT npolo1aso
.Qio1Tbe.A 38M, Haxo,Q.A~el:ie.A Ha Jllo1Hio11o1 e yeTaHosKol:i. M1o1KP041o1KJ1 npo4ee
eopa eoeTaSJl.AeT 200 He. Ha plo1e.4 npe,QeTasJleHbl paenpe,QeJleHio1.1'1 yrJlos 
paeee.AH1o1.1'1 s Y-nJloeKoeTio1 np1o1 yrJle o6peaaHio1.1'1 210 MKpa,Q. Paapewa~
~a.A enoeo6HOeTb elo1eTeMbl OT6opa eoeTaSJl.AeT OKOJ10 +10 MKPa,Q. P1o1e.5 
noKa3biSaeT ,QSYXMepHbiH rpa~lo1K OTOfipaHHbiX eo6b1Tio1H ,Qfr.l'l 3Heprlo11o1 ny4Ka 
35 f3B. Ko3~~1o141o1eHT noJle3Hol:i lo1H~opMa4"""" (u) aas1o1e1o1T oT yeTaHos
JleHHoro yrJla o6pe3aHio1.1'1 lo1 yrJlOSOH paeXO,Qio1MOeTio1 ny4Ka, S HaWeM eJly-
4ae OH eoeTaSJl.I'IJl 5+10%. 
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~ AJIH OT6opa C06b!THH paCCeHHHH. 
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PHc.4. PacnpeAeneHHe yrnoB pacceH
HHH B Y-npoeK~HH npH yrne o6pesa
HHH 210 MKp~. 

_, 
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·n> 

41 'O 56 54 88 h I 

l9 " 81 1011 " ~ ' 0 ")1 lt 42 42" ' 
~ PHc.S. ~ByxMepHaH Ta6nH~a oTo6paH
~ ~ yrnoB pacceHHHH. 

6. 0T6op no Kplo1Teplo1~ 3~~eKTio1SHOeTio1 

3TOT Kp1o1Tep1o11:i 6b1Jl nplo1MeHeH e 4eJ1b~ OT6paeb1SaHio1.1'1 TeX eo6b1Tio1H, 
S KOTOpbiX lo1H~OpMa41o1.1'1, 3aperlo1eTplo1posaHHa.l'l ,QpeH~OSb1Mio1 KaMepaMio1, 
He n03SOJl.I'IJla SOeeTaHOSio1Tb TOeK. floe~ffiOB~R K~MPD~; O~rnono~P~~~R 

s roJlOSHOH 4aeTio1 yeTaHOSKio1, eoeTOio1T lo13 4X-Io1 4Y- nJloeKoeTe!li. Clo1r
HaJlbHble nposOJlOKio1 s nJloeKoeTio1 Ka~,QOH npoeK41o11o1 paenoJlo~eHbl s wax
MaTHOM nOp.A,QKe, a Ka~,Qa.l'l nJlOeKOeTb eo,Qep~lo1T no 3 lo1Jllo1 4 npOSOJ10Kio1. 
YeJlOSio1e soeeTaHOSJleHio1.1'1 TpeKa Tpe6yeT epa6aTb1BaHio1.1'1 3 lo13 4 nJloe
KOeTeH, a ,QJl.l'l no,QaSJleHio1.1'1 S03MO~Hb1X HaSO,QOK Me~,QY eoee,QHio1Mio1 npo
SOJ104KaMio1 KaMepbl Tpe6yeTe.A epa6aTb1SaHio1e He 60JlbWe 6 lo13 10 elo1rHaJlb
HbiX nposoJlo4eK KaMepbl. AHaJllo13 ,QaHHbiX "" sblpa6oTKa peweHio1.1'1 
,QJl.l'l "X"- "" "Y" -npoeK4"""" npolo13SO.Qio1Jllo1eb e noMo~b~ JlOrlo14eeKol:i MaT-
Pio14bl, SblnOJlHeHHOH Ha OeHose 6bleTpbiX lo1HTerpaJlbHbiX exeM eep1o11o1 
MC100ool 121 /speM.A peweHio1.1'1 eoeTaSJlRJlO 20 He/. HMnyJlbe peweHio1.1'1 aa
SO.Qio1Jle.A 8 o6~1o1H 3anyeK yeTaHOSKio1 lo1Jllo1 lo1enOJlb30SaJle.l'l KaK nplo13HaK 
eo6b1Tio1H ,QJl.l'l noeJle,Qy~~el:i o6pa6oTKio1. 

3. OT60P C06~TH~ B 3KCnEPHMEHTE 
no YnPABnEHH~ TPAEKTOPHRMH 3APRmEHH~X 4ACTHU 
C noMOmb~ H30fHYTOfO MOHOKPHCTAnnA 

/13/ 
UeJlb~ 3Keneplo1MeHTa ' npose,QeHHOro Ha elo1HXpo~a30TPOHe nB3 

OHRH, 6biJlO no,QTsep~,QeHio1e rlo1noTe3bl o ToM, 4TO aap.A~eHHble peJl.ATH
Sio1eTeKio1e 4aeTio14bl, aaxsa4eHHble s npo4eee KaHaJllo1posaHH.A, s MOHo
Kplo1eTaJ1Jle fiYAYT eJle,QOBaTb aa lo13rlo160M Kplo1eTaJ1JlOrpa~lo14eeKOH nJloe-

5 



N 

8089cob. 
800 

600 

400 

200 

10 

N 

12632 coS. 

a) 

•oo 

300 

200 

&0 

PHc.6. AMnrrHTY~Hoe pacnpe~eneHHe 
HOHH3~0HHb~ DOTepb B OpHeHTHpo
BaHHOM nonynpOBO~HHKOBOM ~eTeKTOpe. 

PHc.7. Pacnpe~eneHHe ~aCTHQ, BhlXO
gn~x H3 KpHCTanna c yrnoM HsrH6a 
4,5 Mpa~: a/ 6es oT6opa, 6/ c oT-
6opoM no KpHTepHW KaHaRHpOBaHHH. 
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N.-~---r--~--~~--~ 

300 1779 co6. 
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KOCT~/l 4~TpaeKTOp~~ 4aCT~~, npOXOAH~~X 4epe3 Kp~cTann, onpeAenH
n~Cb c noMO~biO Tpex 6nOKOB APei1$0BbiX KaMep/15~ ny40K npOTOHOB 
C 3Hepr~ei1 8,4 r3B npoXOA~n 4epe3 MOHOKp~CTann KpeMH~H An~HOi1 
20 MM, 4aCTb KOTOporo nOABepranaCb KOHTpOn~pyeMOMY ~3r~6y. BXOA-

·) 

HaH 4aCTb MOHOKp~CTanna npeACTaBnHna C060i1 nonynpOBOAHHKOBbli1 l 
AeTeKTop, noaeonHIO~~i1 ~3MepHTb HOHH3a~HOHHble noTepH 4aCTH~. Ha ~ 

PHC.6 npHBeAeH aMnnHTYAHbli1 cneKTP CHrHanoe OT 4aCTH~, npoweAWHX I 
4epe3 AeTeKTHpyeMyiO 4aCTb KpHCTanna, Op~eHT~poeaHHYIO nnOCKOCTbiO 
(III) BAOnb ny4Ka. nyHKTHPOM noKa3aH TOT >Ke cneKTP B cny4ae paa
opHeHTHpoeaHHOrO KpHCTanna. BHAHO, 4TO no Manoi1 een~4HHe HOHH3a
~~OHHbiX noTepb MO>KHO BbiAenHTb 4aCTH~bl, 3aXBa4eHHble B npo~ecc 
KaHan~poeaH~H. 3TOT $aKT HCnOnb30BancH AnH OpHeHTa~HH KPHCTanna 
OTHOC~TenbHO ny4Ka npoTOHOB, a B AanbHei1WeM AnH BbiAeneHHH HCCne
AYeMOrO 3ct>cl>eKTa. Ills cneKTpa HOH~3a~HOHHbiX noTepb c noMO~biO ABYX 
OAHOKaHanbHbiX aHanHaaTopoe ORTEC 455 BbiAenHnacb 4aCTb /onpeAe
neHHaH OKHOM B /, OTBeTCTBeHHaH 3a KaHan~poeaH~e. 0KHO 3TO YCTa
HaBnHBanOCb Ha ypOBHe 0,2+0,7 OT MaKC~MyMa pacnpeAeneH~H.Ha PHC.] 
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noKaaaHo pacnpeAeneHHe 4aCTH~, BbiXOAH~HX H3 KPHCTanna npH yrne 
H3rH6a 4,5 MPaA, 6e3 npHMeHeHHH OT6opa, H PHC.]6 nOKa3biBaeT co-
6b1THH, OT06paHHble no KpHTepHIO KaHanHpoeaHHH. Ha pHCYHKe BHAeH 
peaKo BbiAeneHHbli1 nHK npH yrnax oKono 4,5 MpaA, o6paaoeaHHbiH 
KaHanHpOBaHHbiMH OTKnOHeHHbiMH 4aCTH~aMH; He6onbWOH nHK B pai10He 
Hyneeoro yrna cooTeeTcTeyeT 4aCT~~aM, He aaxea4eHHbiM e npo~ecc 
KaHanHpoeaHHH. 

4. OT50P C05~Tiil~ B 3KCnEPI!IMEHTAX 
no I!ICCnEAOBAHiil~ 1!13nY4EHI!I~ 

KAHAni!IPOBAHHbiX 3nEKTPOHOB Iii n031!1TPOHOB 

3KcnepHMeH~l6/ no HCCneAOBaHHIO H3ny4eHHH, B03HHKaiO~ero npH 
KaHanHpOBaHHH penHTHBHCTCK~X 4aCTH~ B MOHOKPHCTannax, 6bln npo
BeAeH Ha 3neKTpOH-n03HTPOHHOM ny4Ke yCKOpHTenH lil$83 /Cepnyxoe/. 
CxeMa 3Kcnep~MeHTanbHOi1 ycTaHOBKH noKa3aHa Ha pHc.8. C~HHTHnnH
~HOHHble C4eT4HKH coenaAeHHi1 Sl , 82 , S3 H aHTHcoenaAeHHH - Al, 
A2 , A3 eblpa6aTbleanH cHrHan aanycKa ycTaHoBKH. Apei1ct>oeble Ka
Mepbl DCl, DC3, DC4, a TaKme APei1ct>oeaH KaMepa HH3Koro AaeneHHH 
~CnOnb30BanHCb AnH perHCTpa~H~ KOOPAHHaT. 3HeprHH $OTOHOB, HC
nycKaeMbiX e npo~ecce KaHanHpoeaHHH, H3MepHnacb y-cneKTPOMeTpoM, 
~aroToeneHHbiM Ha ocHoee c~~HTHnnHpyiO~ero KPHCTanna C8 I (Tl). AnH 
yMeHbWeHHH $OHOBOrO TOPM03HOrO H3ny4eHHH MHHHMH3HpoeanOCb KOnH
·uPrTRn RPIII,PrTR;:t ~;:a Tf'-?rrP "!"'0V('IW~~~~"!~ ~!/UU:=" ~0_nl"!l~~':"!"~0 ':~!"!~"!"!"'!.'"!
nH~HOHHbJX C4eT4HKOB 6blnO CBeAeHO AO He06XOAHMOro MHHHMyMa, a 6noK 
APeH$OBOi1 KaMepbl HH3KOro AaBneHHH, KpOMe H3MepeHHH KOOPAHHaT, 
y4acTeoean TaKme e ct>opMHpoeaHHH aanycKa ycTaHOBKH. B 3TOM 3Kcne
PHMeHTe npHMeHHn~Cb TPH KPHTepHH OT6opa: 3HepreT~4eCKHi1, epeMeH
HOi1 ~ OT60p no 3ct>cl>eKTHBHOCTH. 

a/ 3HepreT~4eCKHH OT6op C06biTHi1 

B 6onbWOM noToKe co6biTHH KOnH4eCTBO cny4aee, e KOTOPbiX 4aCTH
~bl nOABepraiOTCH KaHanHpoeaHHIO, a HCny~eHHble $OT0Hbl nonaAaiOT B pa-
604YIO o6naCTb y-cneKTPOMeTpa, COCTaBnHeT HeCKOnbKO npo~eHTOB. 
Ha pHc.9a noKaaaH 3HepreTH4eCKHi1 cneKTP, perHcTpHpyeMbiH y-cneKT
poMeTpOM. 1113 PHCYHKa BHAHO, 4TO OCHOBHaH 4aCTb C06biTHi1 nonaAaeT 

PHc.8. CxeMa 
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PHc.9. 3HepreTH~eCKHH cneKTp ¢oTo
HOB, perHCTpHpyeMb~ y-cneKTpOMeT
poM: a/ 6es OT6opa, 6/ c npHMeHe
HHeM CHCTeMbi OT6opa. 

PHc.IO. BpeMeHHoe pacnpeAeneHHe 
cPOTOHOB t perHCTpHpyeMbiX y -cneKT
POMeTpOM: a/ 6e3 OT6opa, 6/ C npH
MeHeHHeM CHCTeMbi OT6opa. 

tc-t..,) 

44'100coli. 

l. ' ' .. . ' ~ ' ' ' '""'"' 
e o6naCTb nbeAecTana AUn, 4To cooTeeTcTeyeT OTCYTCTBH~ ~oToHoe. 
AnR noAaeneHHR HeHy~H~x co6~JH~ 6~n C03AaH ~H~poeo~ npenpo~ec
cop, KoTop~~ H3 perHCTPHDY~wero Alln TIAn.::~ 0?.'PE:C _A..!)e!! ::::::,-;::;'<::;;-; 
He06XOAHMy~ HH~OpMa~H~ H BbiAaBan CHrHan peweHHR B TOM cny4ae, 
KOrAa 3aperHCTPHPOBaHHaR 3HeprHR ~OTOHa npee~wana HeKOTOpy~ Be
nH4HHY /3aAaHHy~/. Ha pHc. 96 noKa3aH cneKTp oTo6paHHbiX co6~TH~ 
AnR nopora o6pe3aHHR, paeHoro 10 MaS. 

6/ SpeMeHHo~ oT6op co6~TH~ 

0nHCaHH~~ B~We 3HepreTH4eCKH~ KPHTepH~ OT6opa RBnRnCR HeAO
CTaT04H~M, TaK KaK B ycnOBHRX 3Ha4HTenbH~X 3arpy30K H 6onbWOrO 
3HepreTH4ecKoro AHana3oHa CHrHan~, nocTyna~~He H3 cneKTpoMeT
PH4ecKoro YCHnHTenR, MOrnH 6~Tb B~3BaH~ cny4a~H~MH COBnaAeHHRMH. 
Pe3ynbTHPY~H~ cneKTp MOr TaK~e RBnRTbCR CYMMO~ 3HeprHH OT pa-
6o4e~ 4aCTH~~ H nO~HbiX 4aCTH~, nponeTeBWHX B Apyroe BpeMR. AnR 
B~AeneHHR 4aCTH~, COOTBeTCTBy~~HX AaHHOMy 3anyCKY ycTaHOBKH, 
npHMeHRnCR BpeMeHHO~ KPHTepH~ OT6opa. 0T nepeAHero ~POHTa CHr
Hana, nocTyna~~ero OT cneKTPOMeTpH4ecKoro npeAYCHnHTenR, c no
MO~b~ cne~HanbHOro YCHnHTenR-~OPMHpoeaTenR ~OPMHPOBancR norH4e
CKH~ HMnynbC, KOTOpbl~ 3aTeM AOnOnHHTenbHO 3aAep~HBancR Ha 5 MKC 
H nocTynan Ha BXOA 11 CTon 11 SUn. CTapTOBbl~ CHrHan Ha 3TOT SUn no
CTynan oT CHrHana 3anycKa ycTaHOBKH. Ha pHc.10a npeACTaeneHo 
BpeMeHHOe pacnpeAeneHHe 4aCTH~, perHCTpHpyeM~X epeMeHH~M TpaKTOM 
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y -cneKTpoMeTpa. SpeMeHHoe ycnoeHe oT6opa Tpe6oeano nonaAaHHR 
CHrHanoB OT y -KBaHTOB BO epeMeHHO~ KOPHAOP T /+0 ,25 MKC/, 
a TaK~e HX OTCYTCTBHR B AHana30He epeMeHH -5 +-0,25 MKC. PHC. 106 
noKa3~eaeT epeMeHHoe pacnpeAeneHHe y-KeaHTOB nocne npHMeHeHHR 
3TOro KpHTepHR OT6opa. 

B/ 0T60p no 3~~eKTHBHOCTH 

KaK 6~no y~e cKa3aHo, APe~~oeaR KaMepa DC2 y4acTeoeana e aa
nycKe ycTaHOBKH. 3a epeMR APe~~a HMnynbc~ c CHrHanbH~x npoeonoK 
npocMaTpHBanHCb norH4ecKo~ MaTpH~e~. H cHrHan peweHHR reHepHpo
eancR B cny4ae cpa6aT~BaHHR ecex nnocKOCTe~ KaMep~. 

HapRAY C CHCTeMO~ OT6opa B 3KCnepHMeHTe npHMeHRnacb CHCTeMa 
B~pa60TKH pa3H~X THnOB 3anyCKOB ycTaHOBKH, OTnH4a~~HXCR KPHTe
pHRMH OT6opa. Cy~eCTBOBano WeCTb THnOB 3anycKa: OCHOBHO~ 3anyCK 
C npHMeHeHHeM KPHTepHeB OT6opa, ny4KOB~~ 3anyCK /6e3 npHMeHeHHR 
KPHTepHeB/ - AnR O~eHKH CHCTeM~ OT6opa H HOPMHPOBKH, cny4a~H~~ 

3anycK - AnR onpeAeneHHR nbeAecTanoe AUn, Me30HH~~ 3anycK - AnR 
KanH6pOBKH y-cneKTpOMeTpa, 3anyCK OT CBeTOAHOAa - AnR AOnonHH
TenbHO~ KanH6pOBKH y -cneKTpOMeTpa H TeCTOB~~ 3anyCK - AnR Ka
nH6pOBKH APe~~oe~x KaMep. 

5. PE3YnbTAT~ nPHMEHEHHR YCTPO~CTS OT60PA 

PaCCMOTPHM pa6oTy YCTPO~CTB OT6opa Ha npHMepe HX HCnOnb30Ba
HHR B 3KCnepHMeHTe no HCCneAOBaHH~ H3ny4eHHR, B03HHKa~~ero npH 
KaHanHpOBaHHH 3apR~eHH~X 4aCTH~ B MOHOKPHCTannaxfl6( S 3TOM 3KCne
PHMeHTe npHMeHRnHCb TPH KpHTepHR OT6opa, H Ka~A~ HX HHX MO~HO 
OXapaKTepH30BaTb onpeAeneHH~M K03~~H~HeHTOM OT6opa none3HO~ HH
~OpMa~HH. 3~~eKTHBHOCTb cpa6aT~BaHHR OAHO~ npoeonoKH DC2 cocTaa
nRna 06bi4HO 95%, H K03~H~HeHT none3HO~ HH~OpMa~HH AnR OT6opa no 
3~~eKTHBHOCTH KaMep paBHRnCR aK•0$0. 3KcnepHMeHTanbHO 6~nH on
peAeneH~ K03~H~HeHT~: 3H.epreTH4eCKH~, AnR aHeprHH o6pe3aHHR 
1 0 MaS, H BpeMeHHO~, COCTaBnR~~He u~ • 0,2 H Ua•0,03 COOTBeTCTBeH
HO. CyMMapH~~ K03~H~HeHT none3HO~ HH~OpMa~HH B cny4ae, KOrAa 
npHMeHRnHCb ace TPH KPHTepHR oT6opa, 6~n paeeH u- 0,02. Ha pHc. 11 a 
H 6 noKa3aHO rpa~H4eCKOe npeACTaBneHHe B~pa~eHHR /1/ AnR K03~~H
~HeHTOB nOAaBneHHR 3anHC~BaeMO~ HH~OpMa~HH k 0 H yeenH4eHHR no
ne3HO~ HH~OpMa~HH ky B 3aBHCHMOCTH OT cpeAHero KOnH4eCTBa 3a
nyCKOB ycTaHOBKH e ceKYHAY· KpHe~e npeACTaeneH~ AnR Ka~Aoro H3 
npHMeHReM~X KPHTepHeB H AnR CYMMapHoro K03~H~HeHTa none3HO~ HH
~OpMa~HH. S paccMaTpHeaeMOM aKcnepHMeHTe cpeAHee KonH4eCTBo 3a
nycKoe ycTaHOBKH, T.e. KOnH4eCTBO 4aCTH~, nonaBWHX B pa604Y~ 
30Hy KPHCTanna, COCTaBnRnO 2•10 3, H AnR 3TO~ eenH4HH~ 3arpy3KH 
k 0= 0, 05 H ky• 2, 7. 0TC~Aa cneAyeT, 4TO AnR ycnewHoro npoeeAeHHR 

9 



ky 

6/ 
16 

12 

·-~=21 

101 -------,-oJ 

JlHTEPATYPA 

1o' 10S 

PHc. II . 3aBHCHMOCTH K03cPcPHn;HeH

TOB ilO,[IaBJieHHH 3aUHCbiBaeMOH HH

~OpMan;HH H YBeJIHqeHHH ilOJies

HOH HH~OpMan;HH OT Cpe,[IHero KOJIH

qecTBa nyCKOB YCTaHOBKH B CeKyH

.r:\Y· 

3KcnepHMeHra, nocne sseAeHHH ycr
po~crs or6opa, norpe6osanocb no4-
TH B TpH pa3a MeHbWe BpeMeHH pa6o
TW Ha ny4Ke H KOnH4eCTBO 3anHCaH
HWX MarHHTHWX neHT COKpaTHnOCb 
s 20 pa3. 

Asropw C4HTa~T CBOHM npHHTHWM 
AOnroM no6naroAaPHTb scex Konner, 
npHHHMaBWHX y4aCTHe B nOArOTOB
Ke H npoBeAeHHH OnHCaHHWX 3Kcne
PHMeHTOB. 
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ryaMK S. MAP· 1-82-865 
3neKTpoHHWM OT60p tMSH4eCKHX co6WTHM 8 3KCnepHMeHT8X no H3y4eHM~ 
npo~eCC08 npoXO*AeHHA 38pA*eHHWX 48CTH~ 4epe3 MOHOKPHCTannw 

8 pa6ore npeAcraaneHw cnoco6w peanMaa~MM npeAaapMTenbHOro or6opa 
tM3M4eCKMX Co6WTMM 8 3KCnepHMeHTaX no OTKnOHeHMm 38PA*eHHWX 4aCTM~ C no· 
~b~ M30rHYTOrO MOHOKPMCTanna H MCCneAOBaHM~ H3ny4eHMA 0 803HMK~ero npM 
KaHanHpoBaHMH aneKTpOH08 H noSMTpoHOB. npo8eAeH KOnH4eCTBeHHWM 8HanM3 
~eKTMBHOCTM ycTpoMCT8 OT6opa. 

Pa6ora awnonHeHa 8 na6opaTOPHH 8WCOKHX 3tleprHA OMRIL 

C~eHHe 06~HeHHOro HHCTHTyra AAePHWX HccneA08aHHM. AY6Ha 1982 

Guzik z. et al. 1-82-865 
Filtering of Physical Events In Experiments on the Investigation 
of Processes of Charged Particles Passing through Honocrystals 

The methods of primary physical events filtering In experiments of 
stearlng charged particles with the help of bent monocrystals and Investi
gations of radiation, originated during electron~ and positrons channeling 
are described. The analysis of selection devl~es efficiency Is given. The 
data filtering application resulted In three time decreasing of the beam 
exposition and number of magnetic tapes used was reduced by 50 times. 

The Investigation has been performed at the Laboratory of High 
Energies, JINR. 
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