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I.	 BBenemle 

»~ Ecc~e~OBaHRH a~eMeHTapHHX qaCTRU, o6~anaIDmHX HOBaMR RBSHTO
BbIMH llHCJIRM.R . (maPM , 6:b1OTH, ron) II cpemuw BpeMeHeM D3HH (10-12_ 

- IO-I4)c, COa,ItaIIH II npoeKTHpymTcH rH6p~e cneKTpoMeTpH, B ROTOpHX 
3RT pÔ~eHHH H pacn~a KOpOTKO~ymHX llaCTHn perHCTpBpY~TOn D ,ep
illHHHOM ,IteTeKTOpe C BHCOKHM rrpOCTpaHCTBeHHHM paSpemeHHeMf I-3,2I • 
BamBõé MeCTO Cpe,ItR TpeROBRX B8prnHHHNX neT8KTOpOB 38HHMaIDT He6o~mHe 
nySHpDKoBHe II CTpm4epHH8 KaMepH BHCOKOro ,ItaaneHHR, B KOTOpux perROT
paIUiJi TpeíoB OCYllteCTBJIHeTCJI, KaR npaBHJIO, O ECnOJID30BaHliIeM JIa3epHOrO 
liISJJ:y'tIeHIDi .4-.9/ • 

Bepm~ '.n;eTeKTOp',ItO~eH 06eCneQHTD ~RTRBHYID perHOTp~ 

pensax C06HTHH,r H.nYlItHX C Ce'tleHIDlMJi! ::::.IO-3 OT IIOJIHOrO OetleHltJI B3BJIMO
,IteHCTBHH nyKHOHOB. O.n;Hofi H3 OCnOBHHX XapaKTepHOTRR ,IteTeKTOpa aBnneT
OH B03MOZHOCTD perHCTpauRR a~eMeHTOB Tpexa c .n;RaMeTPOM ny3Hp~ROD $Ó 
B HeCKO~KO MKM H 6o~rno~ Rx n~OTHOCTnD 71 Ha e~HUY ~ TpeI~. 

~ T~ BHCOKopaspemaromnx TpeKOBHX .n;eTeKTopOB B HaCTonwee npeMH 
IIo.nyqeHH CJIe.ztY1W(He XapaKTepHcTmtH: BO.n;OpO.n;HaJI nyallp:&ItOBaJI ItaMepa 

1-/OL é B C C RJIaCCRtIeCKoít OnTlmOn - <f = (16 - 20 homM,
 
n ::; 100

1/
CM/I O-I 2/; rOJIOrpa~ecRM <lJpeoHore nySHp:&ROBafI RaMepa
 

H08C - 1> = 12 1\004, 11 = (95--200)1/c;/13,14 ; ro~orPB4>RtIeOIta.fI
 
qrpeoHQBa.H RaMepa JIWI~ AH CCCP B TeCTOBOM pe!WMe - <p ::: 20 MKM,
 

'11 = (120 - 1000)1/CM/I 5/; cTPIDijep'HaJI RaMepa BHCOKoro ,ItaBJIeHWI

f = 8 MKM, 11 = (50 - IOO)I/cM" 97.
 

~aCCHqeCKOe ~Torpa~KpoB8HHe rrOSBOJIHeT nO~HTD BHCORoe pa3pe

meHHe TOJIDKO B Y3KOM c~oe ,IteTeKTOpa B CBHSH C HaBeCTHHM COOTHomeHHeM
 
Me~ ,I@8MeTpoM CBeTHlI{erOC.fI TOqetrHOro 06'D8KTa <p ' MmIoii BOJIHH H3

.nyqeHRH.il H rJIY6IDIOH: pe3KOCTH ~ X ~ : p =I< ~ "ÂX"'.
 

II I 
CqIITaeTCJi, qTO ro~orp~~eCKaH MeTO~ perHCTPanRR TpeKOB nos

Bo~eT 06eCrrellHT:& BRCOKoe pa3pem8HHe no BceMy o6'DeMY. .n;eTeRTopa ITpH 
c~eCTBeHHOM YBe~eHHR llHCRa nyqKOBax TpeKoB/I 6,I71. Ha npaKTHKe, 
O~aRO, YBe~eHHe llHC~ rryqROBHX qaCTRU, rrpOXO~ qepes rrySHpLKO
BYD K8Mepy:-,:~HBo~o R CJIJ:rOHOMY ~o~orpa.~HlleCROMY lfloHY na nJIeHRe, R 
~ no~eHHH RaqeCTBeHHHX ~Torpa~Htt npHXO,ItRnOOh CHRMaTb IUlK ~liIOJIO 

qaCTHU, TaIt H 6HCTpO,IteftcTB~e ~eTeRTOpa. nORa ~TO BHno~eH O~HH 9Rone
;"	 "',lo -"'"t .' , ~ld 

.... ':Z 

pRMeHT, B KOTOpOM perRcTpanER TpeRoB o~apoBaHHHX qacTRU ocymeCTBnH
~aCD no ranorp8WRlleCKoM M8TOAHKe/I4/ .KaK oKasanocb, Bcne~CTBRe rarro
rpaw~ecKRX nOMex H C~OZHOCTH o6pa6oTKH rOXorpaMM Ha TpeXMepHHX HS
MepHTe~HHX ~,60Pax, Tpe6yeTcH 60~llioe BpeMR ~ nO~eHRH KOHe~HHX 

peSYJIDTaTOB/1 • 
l108TOMY B HaCTORm8e BpeMH Be.n;yTCH pa60TH R rrpe~araIDTCH HOBHe 

MeTOnHRH parHCTpanHH TpeKOB, HCnOJIDSyxxnRa ~asepHoe R~eHRe M" rrpe
~CMaTpHBa~He CHHEeHHa BHHRHHH ro~orpawaqeCRRX lliYMOB 9-22/. 

B CBH.3H C npoBO~HMHC.fI B owrn pa60T8MR no COS,IJ;a.HIIOO Bepm~HHX 

neTaKTopoB ~RH HCC~enOBaHRH KOpOTRO~ymHX qaCTRU H ~ep/I9,21 Ha
ME: 6HRR BHllanHeHH 3RCnepHMeHTanbHHe HCC~enOBaHKff BHCORopaspema~ero 

MeTo~a perRCTpauHR TpeKOB qaCTRU C HcnO~DSOB8HHeM C03naHHOrO HMITy~C
Horo aSOTHoro ~sepa. 3KcnepHMeHTH npoBOnRnHCb C ueRDD npoBepRR c~e
,IJ;yDItmc BOnpoCOB: 

I. kaR B7LIDilOT HHTeptJepeInI;ROHHHe 110MeXR, CBHsaHHHe C sore
peHTHocTDD HCTOqHHRa ~asepHoro a~eHKa? 

2. Ka.K CRaJlteTCH YMeHbmeHHe ,ItJIHHH BO~1l RasepHoro Hs.n:yqeHHH Ha 
KOHTpacTHocTb aso6p~eHRR B BH6paHHoR Ol1Ta~eCRoK cxeMe? 

3. XBaTHT JlH ~lHeprJIIR zaaepaoro Hs.n:yqeHHH naaaoro .nasepa ,ll.JIH 

C'DeMKH o6beMa neTeRTopa B'noRRoMacmTa6HoM 3RCnepHMeHTe npH acnOJlbSO
BaHHH ManO~YBCTBHTe~HO~ H BHcoRopaspema~eA nJleHKH TRila MMKPAT-300? 

2.	 OCHoBHHe COOTHomeHHH Me!AY paspemammeA cnoco6HoCTDD, 
rJ1Y6mlOft (f>oTorpa4>HJ)OBaHIDI H lIJIHHoA BOJlHH CBeTa 

croTorpa4):RpOBaHHe TpeKOBO~ KaMepll, pa60Tamtefi KB.K BepmHHHH:R: ne
TeKTop ~ 06HapyxeHRff KOpOTKOZHBymRX llaCTRU,nOJIEHO o6eCne~HTD MaK

CRManDHYD paspem~ cnoco6HoCTb CHCTeMH permcTpauHH naHHOrO o6~eMa. 

OCHoBHHe Tpe6oB8HRH K CKCTeMe perHcTpanKR MO~O C~PMYHRpOBaTD 

CJIB.nyDItHM 06paSOM: 
r. PaapemeHKe OnTgqeCROI CKCTeMH no~o ~HTHpOBaTDCH TO~RO 

,IUllflpa,KUHoHHUMK HBJIeHIDIMB (BOJlHOBHe aõeppanza CKCTeMH MHoro xeasme 
.n.nwm BOJIHH CBeTa Â. ). . • 

2. Paspema~aR crroco6HoCTD WaTonReHKR cymecTBeHHO BUme paspeme-
HIDI OnTJNeCKOA CftCTeMH (qnTOIlJIeHKa. ne caasasr paspemeaaa cHcTem) • 

3.	 Ma.n:oa Bpewr 8KcnoHRpOBaHHH MeHRa. 
4.	 Man:aa ,tr,lImIa BOJIHli CBeTa. 
TIoCJle~ee Tpe60BaHHe BHTeRaeT 1I3 Toro ~Ta, llTO .n;KaMeTp ~~

UHOHHoro nH.THa 1> (nHaMeTp nepsoro TeMHOrO ROJlbUa~H~OHHOI 
KapTHHH) n:PflMO nporropaaoaanea ,nmme BOJIHll CBeTa /1 2J.:.:. 5 (pHC. r), 

'tn~C!bdeul1~a GHcnrryr, 
U~f;nndÃ tire~f.nOR1US~ 

hldr"... Wi,. i (":. T}::f.{ /!), 



E. 

r PRC. I. Paonpe~8~8HRe OCBemeHHOC
TR B ~~HOHHOM nHTH8. 

rne f =.2~ ~ 4 . /) . A ; A : .D'
X' 

I (I) 

A - OTHOCHT8JI:bH08 OTB8pCT1I8 OnTlN8CEoit CHCT8MU; X'- paooTOJIH]I[e OT 

BHXO,ItHOrO spaxxa .no MOCEOCTH IiJIeHKH; D' - ,ItHB.M8rrp BWCO,llHOro spaxaa. 
nnn oneHER ,ItOCTaTOQHOrO pa3p8m8HHH OnTlN8CROÜ CRCT8MH npR ~TO

rPa4>HPOBSHIDI npoCTp8HCTBa onpe.ne~8HHo:a r.ny6mm H806xo,rowo Y'leOTI> 

BOJIHOBYJ) aõsppanan ~ â, BH3BaHHYJ) '~8iI)()}tYCHpOBRoil ~ X' II ee BJIlJJI

HReM na Cfx:>lNY ,D;H~HOHHOA RaPTmm (pRC. 2). BOJIHOBM a6eppamm d S 
RBnH8TCH pa3HocTDD cTpe~oE nporR6a BO~OBHX wpOHTOB B BHXOnHOM spa~Ke 

OnTlN8CEo! CHCTeMH: 

~ (I / (2)~O=~·A~·Ll)<·. 

PRC. 2. I'paiP]l[qeCRM OBSlSb BeJmtlHH 

OTHOCRTe~Horo oTBepCTRa OnTHqeO

RO! OHCTeMH ~ H BOJIHOBOa a6ep
Q' panza ~ 8 (E ~PMY~8M (I) ]I[ (2»). 

IlpH A Ó=..ii/+ OCBemeHHOCTD B nearpe ~amuroHHoR RaPTHHH 

yMeHlillIaeTCH aa 20%. a npa A Ó = ,,1 /-2 - na 60% (pIIC. 3). 
CtlHTaeM, ~TO MmlHMaJI!,HOe paCCTOHH1I8 MeB,lty ,1tBywI TOQR8MH A e ' . 

aoropse OTJmlIamCH .ItPyr O~ .ItPyra (pac , 4), JlHH81H0 CBH3aRO o ,ItlJBMeT

pOM ,D;H~OHHOro nHTHa: 

~ t f =k/ . <f (3) 

4 

E/€. 
~e5·0 

PRC. 3. Pacrrp8.ne~eHHe OCBemeHHOC

TH B .ni~HOHHOM H306paxeHHH 

~ T9q KH • 

%-.. E/é, 

.iJt;,?S?",('-f·z, 

zz 

6a 

PRC. 4. ,ILE:c:ppaRIJ.:HOHHaJI RapTHHa OT .D;BYX CBeT;nnmc:CH TOQ8E, 

pacnoaoseassx aa paccroaaaa à t'= Z I (a) H 

.:1 ,"::: a s z, (6). 

R .nonyCTHMaH pa3HOCTD <Pa3 aa CQeT ,ItecIx>KYCHPOBRlI .ItJIH pa3HHX ,IVmH BOJIH 

O;IUIHaROBa: 

LI 6'r'h et )( = X.z . .ti, (4) 

Tor,n;a lia CooTHoilleRd (I) t (2) I (3) t (4) MOxa:Q C.IteJIaTD CJI8,IJ,yIOOte8 3aMlO~e

HRe: 
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A c.: :: 0,863 . I( • vA--·~, 

K .::"\ / kL~'"
Y "K.l (5) 

A=~ .,/~ 
V :'1 

r~e nOCTOHHHaH k - RpHTepRa paspemeH1Ul,B ae BUOOP Onp8n~, B 
OCHOBHOM, YCJIOBWl OCSpa60TRH H rpaõoaaaaa 3RCnepmJeH,+a. KoJDR8C'rBO 

TOtIeR, paspemaeesx aa e.nmnmy ;rr..nmm.,p:: t4 ~:~. KoJIJiIqeCTBO TOtI8R 
lia e,IXRHHUY nJIOlilElJUl p ; p.2. 

PeSYJI:&TaT MOJftHO Tor,n;a Clflop-lYJmPOBaT:& CJIe~i 06paSOM: ROJIH
~eCTBO TOtIeR, pa~~EMHX B nJIOCROCTH H30ÓpameHHH ~eaJI:&HO~ OnTnqeC
ROft CUCT8MU, KOTOpag Bs06paBaeT npoCTpaHOTBO S~8KHoft r~6HRH, 06
paTHO nponO~OH~HO ~Ie BOJIHH CBeTa. 

B Ta6~e I rrpKBe~eHH paCtI9THHe ~onycTRMHe 3UatI9HHn nJIOTHOO'1'H 
nySHp:&ROB Ha o~ CaHT~ieTp ~ Tpexa ~JlH nayx ~~ BOJIH: 

.11 = 694,3 }IM (PYCSnHOB~ zasep) II À = 337,1 HM (e.aOTHHft zraaap) 
npH rJIYCSHHe <I>oTorpa{PHPYeMorO npOO'1'paHCTBa 10 MM, 5 MM, 2 MM 

( A X~ ± 5 MM, ± 2,5 MM, ± I MM). B cKodR8X nORasSHO neooxonaaoe 
OTHOCHTe.JI:&Hoe OTBepCTUO A • 

PaCtIOT TIpOBe~eH ~ 3 sHa~eHKa nocToHHHoft K =2; 1,4; I. 
Kp!ITepIDi c K ::: 2(KI = I; ~ = 0,25) Mono onpe~8JIIlT:b It8R crporzâ. 

~lIoHHHe llHTHa COnpHKa.CaDl'OSl TeMHID.m RO.JIDn8MR, H OOB811l9HHOCT:& B 

neHTpe ~~OHHoro ITHTHa 38 CtIeT ~e~RYCHPOBKH YMeH:&maeTOH Boero 
aa 20%. 

KpHTepd o K = I,4(KI = I; ~ = 0,5) MOmiO onpe~eJm'1':& RéU( B3Be
meHHl:d~:. 

BepOH'1'HOCT:& 006UTRa B llJIOCKOCTH HaBO~ B3-3a HepaBHOMepHoro 
paorrpeneaeaaa II9p~ tI8CTHD; B r.ry-qR8 dOJThme, tI8M aa xpan o6'DeMa.. 

KpHTepd o K ::I(KI ::: 0,5; ~ = 0,25) SIBJLf:[eTCH RJIaCCHtleClWM Ir ,I{,1!JI 

60JThillO! riJIO'l'HOOTH ny3lipeft BpH,JJ; JIH npzronea, Ta.K RaR TpeIt B rrpe~aJTh
HOM o.nyqae C.JIKBa6TC.íI B CILTIoIJJ.HYl) JIIDUm c 20% MO,11YJI.lnl,HeA MeHJJ.Y U.OHTJ)8.

MlI ~ommx WITeH. 

IIpHMetIaIUI8: WoP9J!U (I) R (2) paccaarpaaamcs B npocrpancene 
Hsó6paxteHWI (A:: .;, ) • 

, 
Y'llITIÜ3asI TO, lITO B lJ.,Itea.JI:bHoit OnTHl1eCRO~ CRCTeMe BOJIHOB8JI a6eppa

UIDi BO BXO,IlHOM spatIRe no ile.IDNmIe TaKaH !te, ltaK B BHXO,I(HOM apaxxe , 

6 

Ta6~ 

Ko~eCTBO ny3H~bKOB K = 2 K = 1,4 K = I r.ny6mra 
n na I CM ,lI;JI11HH epoTorpaipR-

KI = r RI= I KI=0,5TpeKa B saBHCRMOCTH poBaRID1 
OT .1'\ ~= 0,25 K2 =0,5 ~::: 0,25 

100 140 200 
P694,3 EM (60) (42) (60) 

10 MM 
140 200 280 

P337 ,I HM (86) (60) (86) 

140 200 280 
P694,3 RM (42) (30) (42) 

5MM 
200 280 400 

P337 , I HM (61) (43) (61) 

220 310 440 
P694,3 EM (27) (19) (27) 

2MM 
320 450 630 

P337 ,I EM (38) (27) (38) 

X 
MOJKHO B !I>oPMYJIe. no,n;OTB.BH'1'b A= D ' rne x - paCC'1'OSIHHe 0'1' IJJIOCKOC'1'H 
rrpe,n:MeTa lJ,O BXO.u;HOrO spaxsa, j;) - lJ,HaMeTp BXOlJ,HOro apasxa, 

Ta.:Km.i OCSpaSOM, paspeneaae B npOC'1'paHC'1'Be npelJ,MeTOB npa O~RHa.:KO
BOM lJ,JiIaMeTpe sxonaoro spa'tIRa. U O~mla.:KOBOM paCCTOHHHH ~O IIJIOCROC'1'R 
npelJ,MeTa ae aaaacar OT MaCIIl'1'aCSa WoTorpa.cI>HpOBaH.WI. 

3. 3RCnepKMeH'1'anbHaR: YCTaHOBKa H On'1'nqeCKaH cxeMa SKCnepHMeH'1'a 

Ha pRC. 5 no~asaHa 6JIOR-CXeMa SKCnepHMeH'1'anDHO~ YCTaHOBKH c HM

nYJIbcHHM aSOTHHM .nasepoe. AHanOrHtlHM YCTaROBlt8 nOlI.POCSHo OnHCaHa B 
pa60Te/26/. 

Ha pRC. 6 npaseneaa npH!ill,HIUIa.JIl>HaR: cxeaa 3JIeR'1'pOHHoro CSJIOKa 
sanYCKa JIasepa. 

Ha pRC. 7 - OnTnqeCKaH cxeMa SKCnepHMeHTa. 

~oTorpaWHpOBaHHe npoBoARJIoCb B Macill'1'aCSe 1:1 (KIDBe'1'a R !I>o'1'OI1JIeH
Ka HaxOlI.HJIHGb OKOJIO ~eHTpa KpRBHSHH SepKaJIa). SepKaJIO (5) OlJ,HOBpe
MeRRO BHIIO~O po~ KO~eKTHBa H 06~eRTRBa. BxolI.HHM SpatIKOM CROTe
MH .fIBJIE:eTCR: To-qetIHM' lI.Haq;parMa (3), BI:lXO,ItHHM SpatIKOM - ee RSOCSp8JKe
H:He B aneprypnoã ,ItHaipparMe (6), r;n;e rrpa paoore B TeMHOM nOJIe noaena
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.:,11 
I 
~ 

PBC. 5. B1roR-CXeMa 9RcnepRMeHTaJ.lbHoit ~. 

YCTaHOBRR C HMIIyJIbCHHM 8S0THHM JIa- I 5 
sepoM: I - q>OpBaKYYMHuM. nacoc ; 2-4 

BeHTHHH; 5 - HMnY~bCHHft asoTHHH
 
zasep: /) ::: 337, I EM, .zt,JUllia Tpy6

RH L = 300 MM, ~aBJIeHHe rasa B ~
 
Tpy6Ke 3, 87 1dI/~, Me!t::meKTpO,ItHOe
 

paCCTORHH8 (::: 29 MM, 8HeprHH
 

O,5 • 10-3 l.mtt, BpeMH BClIHIlIIw:
 

7 HC, ~aCTOTa pa60TIl I I'D; (rrpa
 

~onOJIHHTe~bHOM 06eCne~eHKR O~


~eHHH 8JIeKTpO~oB BOSMO~la pa60Ta
 

JIB,3epa c ~acToToft no 10 I'D;);
 
6 - JIHHWI sa,nepmm; 7 - 6JIOK' 3a


nycKa JIasepa; 8 - paspsuuum; - Pme.? OnTHQeeKaH cxeMa 9RcnepRM9HTa.
 

9' - m.zCOROBOJThTInift 6~OR IUITaHIDI I - HMlIYJThCHHit asoTRHft JIasep; Z - lIJoIHHPOBB.TeJID rrytIRa.; 3 - ~~ 

BCZO/IO, CI = 470 m1Ilt 20, llPOCTplUiCTBeHHoft <pRJIbTpa.IUm (,1llJ.aM8TP zoa M.KM); 4 - lIJoTOl'paqJHPYeMll! 

Cz ::: 0,01 ~'1I4; 10 - reaeparcp 06'beM; 5 - ClPePFleCROe sepxaao c TORREM nORpLiTH8M )l.7!.ll ,1:tJIlmIl BOJIBH 

aanycna; 11 - BaRYYMMeTp. À = 337,1 HM; 6 - an8pTypHaH ~a (c 9ttpa.HOM); 7 - lfloTOnJI8HRa. 

JI8.Cb RBaplleBBJl IlJIaCTJmRa c 8xpaHHpymteft T01JRoft (~. 500 MKM) • .rvm 
cTpororo CTErMaT~eCROro Bs06paz8HHH BXo~oro spatlRa sepRanD .no_~o 

BM8Tb (POPMY aJIJImICOH,lI,a c OC1:I:IO BpantSHM, npoxo,ItflIltel t1epes BXO.ItHO! H BJi

xO,ll;Hol spatnUI CmCTeMH. TIpH npm.reU8UHH o4)epHtleCKOrO sepsaaa B08HmtaeT 

aCTBrMaTH8M B Bso6paJltSHHlI spa"iRB.. Ero MODO npocro ROMIIElHOupOBaT}) IUI

~BqeCRoft~JIHHSoft (nOJIOZHTeJIDHOA HXH OTPHnaTe~Hol),nOMemeHHol MQE
JIY ~ol (3) E: lIx>Tor~8MUH 06'beMOY (4). 

llpaBHJIbHOe nOJI01lelU1S ROMIl8HOffiUIoHHoft JJJmSH (pacO'1'O.ffHRe 0'1' naa
fb.pa.rMH (3) H aEl' opmeHT8UJm) JIenD YCTaHOBHTb, npoCM8TpHBM H906pazePzc.ê , CXaMa 9JI9KTpOHHoro 6JI0

RBe ~ (3) B anePTYPHol ~e (6) MBRpocRonoM.
K8 sanyeKS JI8sep8: E3 - ÓJIOK 

B Ham9M cJIY1Iae ROWIeSCa.tUfS[ aCTErMaTHSMa BXO,1UIOrO spa'tlRB. CHOTeMHS8IlUlTH; EB3 - MOR BHCORO

na npEMeRBJIaOD, Talt RaX np:a He6oJrbmOM noze speBM H MaJIOM" HaRJIOH8
BOJ1l:ITHOrO sanyeK8. ; EC. - 6J.IoR 

HH3ROBOJI1.JTH01'0 nRTaRJim; BC - BH aepRaJIa WlTHO B nSpe'I'JmR9 M~ ~ORaJndiHMH DJIOOKOOT~ BM9ST ,l.J;HaM9Tp 

eORoBoJIDTHHI lICTOQmm llit'l'8liBH ~ MeHbm9, 'IaM 8lq)aJmp;vu;qaJl TO'liRS. 

Taxaa CXeMQ -toTorpa(f}Dp<>BaHW':l RpOMe CBoett npOCTOTH BMeeT 6oJI:D


TOp; TI - BUCOROBOJIDTmdI mmyJILC ,~ moa npem,gymeCTBO B TOM, 1;1'1'0 OTCYTOTBym' xpOMaTl'NeCRHS aCSeppaIUIH,H
 

mdi TPBHcl})oIJM8TOP; V~ ( - BO.nOPO.n; <r IDCTRpOBKY Momao BBCTI! B B~OM OBeTe.
 

mdl TRpaTpOH 'lTI1 500/I6; M1- 6JIOR 
I 

EliCORORa1leCTB9HHoe sepI<8J10(OTKJIOH9HHe 0'1' c4)eIJI:! <.ilt4 ) npa
 

OXJIa.JMeHIDI. ~~e (6), cooTBeTcTB~el OTHOCRT8~ oTDepCTmKM 1:50 H
 

BCZO/IO; VD I - JI8Bl!HHI:d TpaHSHC
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1:100, 06eone~HBaHo paspemeHHe, orpaH~eHHoe TOAbRO ~~aKUHeH. 

4. SKOnepHMeHTanbHHe pesY~TaTH
 

B Ra~eOTBe 06~eKTa WoTorpaWKPOBaHRH, HMHTKPYIDmerO TpeKH, 6RAE
 ..HOnOAbSOBaHH B nepBOM o~ae - RBapueBHe BO~OKHa ~HaMeTpOM 16 MKM H ir 
150 MKM, BO BTOpOM - TIySHpbKH B ~OOTH. ~ Toro, ~T06H ~HKaTpH


ca pacceaaaa, no BOSMOmOO'l'l{, npH<5JIIDKaJIaOb R YO~OBIDrM WaTorpaWMpOBa •
 
HM B BO.u;OPO,nHOR KaMepe, r.u;e paSHOOT:D nOKaSaTeJIetí: npeJIOMJIeHIDI nySH
 '. JIt..II
peR-~OOT:D ~BHa An ~ 0,1, R~BeTa o KBapueBHMH OKHaMH, B ROTOpOH 
pacncnaraxacs TOHRHe BOJIOKHa, sarrOJIHRJIaOb ~OTHJIJmPOBaHHOit BO.u;O!t 
(paSHOOTb noxaaareaeã npeJIOM.JIeHIDI A 11 z 0.13). 

Ha WoTorpawRHX (pHO • 8): nsa TOHKHX oWaKYoHpOBaHHI:lX BOJIOKHa H 
0,nH0 - OOrHyToe. PaOOTOHHHe Me~ HEMH - 50 MM. 

<5a 

PRo.8. l1soopaxeaae TOHK.HX BOJIOKOH: 
a - OO:BemeHHe lIe -/Y'é - aasepoa 
(À = 694.3 HM). OBeTJIOe nOJIe. 
~eTKO B~ HHTepwepeHUHOHHHe rro
MeXH; <5 •B - OCBemeHHe IV - za
sepOM, COOTBeTCTBeHHO CBeT~oe H 

TeMHOe 'no~e. MflTepwepeHUROHHHe 

Ir 

,11 

rrOMeXH npaRTnqeCRH OTCYTCTBYDT. 

B - ~a TOJICTHX (I50 MKM) BO~OK

Hax B~ TpH CBeT~HeCR JIHHHH 
ueHTp~HaH oooTBeTcTByeT rrpeJIOM

B	 JIeHHHM ~aM. a RpaeBHe - oTpa
xteHHhIM. 
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PRC. 9. iJlo'l'orp~lm: nySHp:bKOB B 2\tH,1UCOCTH lia CB9TJIOM H TaMHOM nOJIe: 
a - CB8TJI08 nOJIe, CaMN6 Kpymme ny31lpbKH mJieDT .JlHBM8Tp 200 MlCM, Ha 
Her&THB8 ~eTRO pa3~HMU rrySHPbRH o ~eTpoM ~ 20 MKM; <5 - T8MH08 
IIO~8, na HeraTW.de BH,Iijfi{ 'qepHH8 TO'tKH O,IUmaKOBOrO ~HaMe'l'pa - ,ItH<lJpaR
IUIommB MTHa, IIJIOTHOCTb ROTOPHX SaBHCHT 0'1' ,ItRBM8Tpa nyS1lpbKOB. Cy,ltH 
no KOJmlieCTBY TO'l8K, ItOTOp!:l.X dOJIDme, ~9M aa CBeTJIOM IIOJI8, a TaRJte no 
npoB6.JleHHl:lM H3MepeHRRM, eaperzcrpapoaeaa ny31lpbM c ,lPIaMeTpoM 

'::: (10 - 20) MRM. 

B .u;aHHoü OrrTHqeCKO~ cxeMe, pa60Ta~ea Ha BepmHH8 ~aTpHoH, 

paccesaaa ny3Rp:ÕR8., KO.1IWleCTBO 3HeprD, na.u;aDIteft sa BXO,D;HO~ 3pa~OK 

OHCTeNH, nponopnaoaazsac RBa.1ij)8TY <floRYCHorO paOCTOJnIIUi uaposoã JIHH3H 
(nySHP:bRa KJrH lW.IJJIH): I::: t:lAdn, r,ne cf. - ,ltKaMeTp mapoBoit mm3H, 

A~ - pa3HOOTb nOKa3aTe~ea npegOMneHHH. 

TaK RaK paSHOCT:b nORaSaTe~e~ npe~OMHeHRR ~ BO~opo~oro nySRpb
sa IJ11 N~ :::. O,I, a .Ir,1IH nySt1pbROB B mr.mcOCTPl A n n ::::. 0,5, c~e.ztYeT, 

;r 'tTO perKcT~ rrY3HpbROB c ~eTpoM 20 Mm4 TeopeT~ecKH ~o~aROHTpaCT Hso<5p~eHRH, COrJIaCHO 
n03BOJl1i!TL perRcTpaIUID rrysRpbRB. BO~OpO.Ita o ~eTpoM z 4 MKM.TeopHH. BHIlle, qeM B (a). Ha WaTO 

B 3~eHRe 'npHBO~ ro~orpaMMY radopa ITyqKa TOHKHX BOJIOROH, 
no~eHHym rrpz OOBe~eHEH MaReTa nysspbRoBOn RaMepH COS~aHHHM aSOTHHl! 
~asepoM (pRO. Ia). 

11 



r
 

U 
li ! 

I 

111: 

I PRc •10. rOJIorpaMMa TOHI\KX BOJIOROH ,IUraMeTpOM (16-20) MKM, 
pacrroaoseassx B MaReTe RaMepH na r.ny6ID1e 15 MM. CxeMa ronor-paózpo
BaHIDI nonooaa nosaaaaaoã aa pHC. 7, MeHRa MMKPAT 200 pacnonarazacs 
aa paccrosaaa 110 MM OT RaMepH. I1pH ocsemeaaa rOJIorpaMMH 11e - Ne
JIaSepOM H COOTBeTcTBymmeM llloRYC~OBaHHH rrpORCXO,n;HT ~eTROe BOCCTaHOB
JIeHRe Hso6Pa.llteHHR BOJIOROH Ha CRnDHOM rOJIOrpallJ~eCROM llloHe. Ha HHXHeM 
BOJIOKHe BH,n;HH rOJIOrpaMMI:l RarIeJIb c ,IJ;liIaMeTpOM :=::::. 10 MKM. 

3aK.mo~eHHe 

Ha OCHOBaHHH npoBe,n;eHHHX 3RCnepHMeHTOB MO.lltHO c,n;eJIaT:b CJIe,n;yromHe 
Bl:lBO,lU:l: 

I. Cos,n;aH HMTIYJIbCHHH asoTHHH JIasep c napaMeTpaMH: ,n;JIHHa BOJIHH 
.À	 = 337, I HM, 3HeprHR· E:::: 0,5.10-3 )J)K, ,rr.JlliTeJI:bHOCT:b BCIlhIlIlRH 
t = 7 HC, ~aCTOTa pa60TH - I Itt. 

2. C nOMOmbID JIasepa no~eHH llloTorpa~HH MaReTOB TpeRoB Ha CBeT
JIOM H ,TeMHOM nOJIe C paspeaeazex z: 10 MKM. MHTe~pl?HI.Ul[OHHHe nOMeXJiII 
Hs-sa MaJIO~ RorepeHTHocTH JIasepa Ilp8l(TnqeCRH OTCYTCTB~. 

3. CpaBHeHHe llloTorpalllHH MaKeTOB TpeRoB, no~eHHHX rrpH oçBeme
HJI[H aSOTHHM (~a BO~ À = 337,1 HM) H re~-HeOROBHM (~a 

BOJIHH )1 = 694,3 HM) aaaepasra, nOKaSHBaIlT, 'iTO C 'YMeHI,meHHeM ,n;.nmm 
BOJIHH.HanyqeHRH ROHTpaCTHOCT:b Hso6p~eHHH YBeJIH~BaeTcH. 

4. 3HeprHH KS~eHRH aSOTHoro JIasepa o6ecne~HBaeT llloTorpa~npo

BaHHe ~peRoBo:tt RaMepa ~aMeTpOM 150 MM B MacillTa6e 1:1. 
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BHnonHBHHH8 T90peTKqeORKa OnaHKH ,n;OCTKmKMOrO paspameHHH B BH6
pOOlliOn OnTa'iaCROa oxaMa ~ npOBa,n;aHHHa HCCJIa,n;OBaHHH ,n;~T BOaMamHOCTb 
H~ezHOa parHCTp~ B Bo,n;opo,n;noA rrySHpbROBOA RaMepe rrySHPbKq, c ~i
MOTpOM 4 MRM. I1,pa.nnOJIaraaMaH I1JIOTHOCTb rrySHP:bROB n,~IOO cM-1 11,27 
,n;aaT BOSMOOtHOCT:b peracrpaposars TpaKH sa rJIY6I!IHa ';::: 20 MM ões norepa 
BRtll°PM8.UKH. 

ABTOpIJ 6JlBI'O,It8pHT ID.A.lIlap6axoBa S8 npe,ltOcTaBJIeHHe HH~PMBUHH o
 
ROHCTpYRUHH 8soTHoro JIasepa, M.n.rn~oBa S8 nOJIeSHHe o6c~eHBH,
 
A.H.CaB9JIDeBa S8 HSrOTOBJIeHHe HMIIYJIDCHoA JIaSepHO~ YCTaHOBRK H onTK

'ieoRol cxew.
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HnaHOE H. H AP. Pl-86-185 
3IccnepHMeHTaJI,hHble Hccnep;OBaHHJI 
nuconopaspeuretomer'o xe-rona 
perHCTpaUHH TpeKoB qaCTHU B ynhTpa~HoneToBoM CBeTe 

Ilpaaenensi pe svrrs ra'rer axcnepnxerrrarrsnsrx accrrenoaanaã 
nucoxopaapeuraromer-o MeTop;a perHCTpaIJ;HH -rpexoa B ynhTpa
<lmoneToBoM CBeTe. Ilorryxensr ~oTorpa~HH MaKeToB TpeKoB na 
CBeTnOM H TeMHOM rrone c pa3pemeHHeM /10-20/ MKM. IIpeAITo~eH

HaR MeTop;HKa perHCTpaUHH TpeKoB c OCBemeHHeM 06~eMa p;eTeKTO
pa HMrtynhcHbIM a30THblM rras epox naer BOgMO~HOCTh nanexaoü 
perHCTpaUHH B rtpeuH3HoHHOH BOP;OPOP;HOH rrY3bIpbKOBOll KaMepe 
rtY3WPhKOB c p;HaMeTpOM ~4 MKM H rt03BOnJleT ~HKCHpOBaTh aKTbl 
po~p;eHHR KOpOTKOIKHBY~XH paCrtap;a	 qaCTHIJ; c BpeMeHeM IKH3HH 
:::::1Q-13 c • 

Pae50Ta aunonneaa B Jlaõopa-ropan BblCOKHX 3HeprHll OIDUf. 

Ilpenpmrr Ot'S'bOnHHeHHoro HHCTHTYTa anepnsrx HccnenOBlUIHH. nyõHa 1986 

ITepenoA O.C.BHHorpnAoBo~ 

Ivanov t. et 01. Pl-86-185 
Experimental Investigation of High-Resolution Method 
of Track Rcgiatration in Ultravíolet Light 

Resulta of nn experimental study of a high-resolution 
method of trock registration in ultraviolet light are 
described •. Photographs of track imitation on the light and 
dark fielda hnvo been obtained with a resolution of 
(10-20) rnkm. Whan tha detector volume is illurninated with 
a pulsed nitrogcn lnser, thc proposed method of track de
tection makes it pOBsible to register reliably bubbles 
~4 mkm in diameter in a precision hydrogen bubble chamber 
and to fix the production and decay of short-lived particles 
with a lifetime of ~JO-13s. 

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

Preprint of the loint lnstitute for ·Nuclear Research. Dubna 1986 


