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1. BBEAEHHE 

C~HHTHnnR~HOHH~e nonoc~ 101 cTepmHH t H3rOTOBneHH~e 1013 nonH
CTHPona C paCTBOpeHHblMH B HeM nepe\.13nY4alO~HMH A()6aBKaMH, Ha
XOART WHpOKoe npHMeHeHHe B AeTeKTopax 3neMeHTapHbiX 4aCTH~. 
nOCT()RHHOe nPOABH*eHHe no WKane 3HepFH~ B CTOPOHY 60nbWHX 3Ha
4eHH~ Tpe6yeT YBenH4eHHR pa3MepOB AeTeKTopOB, 4TO npHBOAHT 
KO BceB03paCTalOlqeMY cnpocy Ha C~HHTlo1nnR~HOHHble M'aTepHanbi. 

OAHHM 1013 caMbix npoH3BOAHTenbHblX MeTOAOB, n03~onR~HX nony
4aTb KpynHora6apHTHblH C~HHTHnnRTOp C Ka4eCTBeHHOH nOBep~HO
CT blO, RBnReTCR 3KCTPY3HOHHblH MeTOA, <)nHcaHHblH B 11/. B 3TOH me 
pa60Te npHBeAeHbI HeKOTopble CBOHCTBa ~~HHTHnnR~HOHHoro MaTepH
ana, nonY4eHHoro Ha OCHOBe CTHpona, 04H~eHHoro H nonHMepH30
BaHHoro B H~B3. XapaKTepHCTHKH nnaCTH4eCKoro C~HHTHnnRTOPS, 
H3rOTOBneHHoro B n~n OHRH, npHBeAeHbI B/2/. 

UenblO HSCTOR~eH pa60TbI RBnReTCR onHCSHHe xapSKTepHCTHK 
C~HHTHnnR~HOHHblX noncc, BbiASBneHHblX 3KCTPY3HOHHblM MeTOAOM H3 
nonHCTHponbHoro nnaCTH4eCKoro C~HHTHnnRTOPS, 04H~eHHoro H no
nHMepH30BSHHoro B nB3 OH~H. Pe3ynbTsTbI, npHBOAHMble 3AeCb, OC
HOBSHbi HS H3MepeHHH noncc ce4eHHeM 200xl0 104M2 H 40x5 104M2 H 
AnHHOIO 2 MeTpa, npOH3BeAeHHblX B 1986-1987 rOAax npH 3KCTPYAH
POBSHHH OKOno 1,5 T C~HHTHnnRTOps" 

nonHcTHponbHble nnaCTMaCCOBbie C~HHTHnnRTOPbI Inc/, H3rOTaBnH
BaeMbie MeTOAOM 6n04HOH nonHMepH3a~HH B OHRH, nonY4alOTCR B pe
*HMe, 06ycncBnHBalO~eM SMOP~HOCTb nonHMeps/3/. 

TaKoe COCTORHHe nonHMepa xapaKTepH3yeTcR ~HKCHpOBaHHblM 
6ecnopRA04HbIM pacnono*eHHeM MaKpoMoneKyn APyr OTHOCHTenbHO 
APyra H BeCbMa orpsHH4eHHoH nOABH*HOCTblO HX 3BeHbeB. TennOBbie 
ABH*eHHR orpaHH4HBalOTCR Kone6aTenbHblMH ABHmeHHRMH oTAenbHblX 
3BeHbeB HnH HX rpynn. 

C nOBblWeHHeM TeMnepaTYPbI, KorAa 3HeprHR TennOBbiX Kone6a
TenbHblX ABH*eHHH MaKpOMoneKyn YBenH4HBaeTCR, S npH AOCTST04
HOH BenH4HHe 3TOH 3HeprHH Ha4HHaeT npORBnRTbCR HX rH6KocTb, 
nonHMep nepeXOAHT 1013 CTeKno06pa3Horo B BbiCOK03naCTH4Hoe CO
CTORHHe. B 3TOM BTOPOM COCTORHHH aMop~Horo nonHCTHpons AOCTS
T04HO cpaBHHTenbHO He60nbwHx HanpRmeHHH, 4T06b1 Bbl3BSTb nepe
Me~eHHe OTAenbHblX Y4aCTKOB nonHMepHblX ~eneH 101 HX opHeHTS4HIO 
B HanpaBneHHH AeHCTB~eH CHnbI. HapRAY C OPHeHTa~HeH 3BeHbeB 
~enH npoHCXOAHT 101 H3MeHeHHe ~OPMbI, a 3aTeM, npH AnHTenbHOM 
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Ae~CTB~~ HarpY3K~ ~ AOCTaT04HO 60nbw~x Ben~4~HaX Ae$OpMa~~~. 
~ Op~eHTa~~~ CaM~X MaKpoMoneKyn. 

On~CaHH~~ nepexoA ~3 aMOp$HOrO B B~COK03naCT~4HOe COCTOA
H~e. a 3aTeM op~eHTa~~~ MaKpoMoneKyn ocy~ecTBnA~TCA np~ B~TA
r~BaH~~ non~cT~pona B nneHK~. 

3TOT npo~ecc np~BOA~T K TOMY. 4TO c~n~ BaH-Aep-Banbca, Ae~
CTBy~~~e Me~AY Bblnp~MneHH~M~ MaKpOMoneKynaM~. 3Ha4~TenbHO B03
paCTa~T, a np04Hbie X~M~4eCK~e CBA3~ B H~X pacnonara~TC~ BAonb 
HanpaBneH~R B~TA~eH~Ac 

HMeHHO n03TOMY op~eHTa~~~ MoneKyn B npo~ecce B~TAr~BaH~A 
non~MepOB OKa3~BaeT 60nbwoe Bn~AH~e Ha ~X MexaHH4eCKHe cBoH
CTBa, HanpHMep nOB~waeT np04HOCTb Ha pa3p~Bo 

npHH~Ma~ BO BHHMaHHe cne~H$HKY ~cnonb30BaHHA nonHCTHpona 
B Ka4eCTBe OCHOB~ ne, npeACTaBnAeTCA HHTepeCHblM cpaBHHTb TaK
~e C~~HTHnn~~HOHHble CBOHCTBa aMop$Horo HeopHeHTHpOBaHHoro H 
B~T~HYToro nonHMepOB. 

2. METO.aHKA 06MEPA eLll1HTHnnsll.ll10HHbtX nonoe 

OnpeAeneH~e xapaKTepHCTHK C~HHTHnnA~HOHHbIX nonoc ocy~ecTB
n~nOCb C Hcnonb30BaHHeM B Ka4eCTBe 3neMeHTa, B036Y~Aa~~ero 
C~HHTHnn~TOp. paAl1OaKTI1BHOrO HCT04HHKa 90Sr • .anA perHCTpa~HH 

C~HHTHnn~~HOHHoro CBeTa npHMeH~nCA $OTOYMHO~HTenb, KOTOP~H 
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PHC. I. 3aBHCHMOCTb cpeAHero SHaqeHHH TOKa c 

aHOAa <P3Y-11 0 OT P"lCCTOHHHH X npH oOMepe 2
MeTpOBOH: TIOTIOCbl CeqeHHeM 200x 10 MM2 AJIH CJIY

qaeB: a/ Tope:u; He nOKpblT qepHblM JIaKOM. 0/ TO

pe:u; SaKJIeeH qepnOH: R30JIeHTOH:. B/ Tope:u; nOKpblT 
qe PHblM JIaKOM. 
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PRC. 2. 3aBHCHMOCTh cpeAHero TOKa C aHOAa 
<P3Y-IIO OT paCCTOHHHH X npH oOMepe 2-MeTpo
BOH: nOJIOChl CeqeHHeM 20OxlO MM2 AO fa/ H no

eJIe /0/ Toro, KaK 9TY nOJIOCY Aep~aTIH B PY
Kax oes nepqaTOK. 

npHcoeAHH~nCA 6e3 onTH4eCKoro KOHTaKTa K OAHOMY H3 TOP40B no
noc~. 6~ Hcnonb30BaH ~3Y-IIO, nOCKonbKY MaKCHMYM ero CBeTOBOH 
4YBCTBHTenbHOCTH 1A '" 480 HM 1511 ne~HT B AHana30He c4H HTHn

mUn~4HH nonHCTHpOlla co cTaHAaPTHot1'1 A06aBKoi1 PPO+POPOP. OnpeAe
neHHe xapaKTepHCT~K 3aKll~4anOCb B H3MepeHHH 3aBHCHMOCTH TOKa 
$OTOYMHO~HTen~ (1) OT paccToAHH~ (X) Me~AY ~3Y H paAHoaKT~BH~M 
HCT04HHKOM, nepeMe~aeM~M no nonoce. nOllY4eHH~e 3KcnepHMeHTanb
H~e T04KH annpoKcHMHpoBanHcb B~pa~eHHeM A. exp (-Xl L), B pe3ynb
TaTe 4ero onpeAellAllaCb AnHHa 3aTyxaHHA L H CBeTHMOCTb A Inpo
H3BonbH~e eAHHH4~/. 

4T06~ pe3ynbTaT~ H3MepeHHA He 3aBHCHllH OT AnHH~ nonoc~, He-
06XOA~MO yCTpa~ATb 3$$eKT OTpa~eHH~ C4HHTHnnA4HOHHoro CBera 
OT npOTHBononO*Horo K ~3Y TOP4a nonoc~. e 3T0i1 4ellb~ nepeA 
npoBeAeHHeM 06Mepa OA~H H3 TOP40B nonoc 06~3aTellbHo nOKp~aallC~ 
4epH~M naKOM. Ba*HOCTb TaKOH onepa4HH AeMOHcTpHpyeT pHC. 1, 
Ha KOTOPOM nOKa3aHa 3aBHCHMOCTb TOKa I OT paccTo~HHA X An~ OA
HOH H TOH ~e nOnoC~ ce4eHHeM 200xlO MM2 AnA cneAy~Hx cnY4aeB: 

al Tope4 He nOKp~T 4epH~M naKOM; 

01 Topeq 3at(neeH 4epHoi1 H3011eHTOH; 


"" BI Tope4 nOt(p~T 4epH~M naKOM. 
non~TKa annpOKClitMa4HH AaHH~X "a", "6" H "BII B~pa~eHHeM 

A.exp(-XIL) npHBOAHT K pa3nH4H~M BenH4HHaM: L 300 CM All~ 

"a", L: 250 CM An~ "6" H L = 200 CM AnA cnY4a~ "B". KaK CneAyeT 
H3 pHC. 1, Aa~e 4ePHeHHe TOP4a C nOMO~b~ 4epHoH H30neHT~ He 
n03Bon~eT H36aB~TbC~ OT OTpa~eHHA OT 3Toro TOP4a C~HHTHnn~4~
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OHHoro CBeTa, 4TO np~BOA~T K HenpaB~nbHOMY onpeAeneH~~ sHa
4eH~-tt L. 

np~ pa60Te co C~~HT~nnR4~OHH~M MaTep~anOM np~XOA~TCR c06n~
AaTb npaB~na r~rHeH~. KaK Hnn~CTpa4~R 3Toro, Ha pHc.2 npHBe
AeH~ pesynbTaT~ 06Mepa OAHO~ ~ TO~ ~e nonoc~ AO /p~c. 2a/ H 
nocne /p~c. 26/ Toro, KaK 3TY nonocy Aep~anH B pYKax 6es nep
4aTOK. nocne sarpRSHeHHR nOBepXHOCTH ~HpOM PYK Kon~4eCTBO CB€
Ta, npHXOAA~erOCR C 2-MeTPoBo~ nonoc~ Ha ~oToKaToA ~3Y, YMeHb
w~nOCb n04TH B 2 pa3a. 

3. XAPAKTEP~CT~K~ nonoe CTAH~APTHoro COCTABA 

~nA 50 nonoc ce4eHHeM 200x 10 MM 2 ~ AnHHo~' 2 M, ~3rOTOBneH

H~X ~3 non~CTHpona co IIcraHAapTHoi1" A06aBKo~; 1,5% PPO 1nH60 
I, P-Tep~eH~na/ ~ 0,01% POPOP, Ha pHC. 3 np~BeAeHO nony4eH
Hoe pacnpeAeneHHe no AnHHe 3aTyxaHHR. PacnpeAeneH~e AOBonbHO 
w~pOKoe, 3Ha4eH~R L ne~aT B A~ana30He 140-250 CM npH cpeAHe~ 
Ben~4~He <L> ~ 180-190 CM. 3TO HeCKonbKO MeHbwe, 4eM BenH4HHa 
L 290 CM, np~BeAeHHaA B pa60Te III AnR nonoc nOA06Horo ce4eHHA 
H COCTaBa. Pa3nH4~e, OAHaKO, MO~HO 06bACH~Tb TeM, 4TO pesynb
TaT~ pa60T~!11 nonY4eHW npH 4epHeHHH Top~a 4epHo~ neHToA, a 
3TO, KaK 6bln0 nOKa3aHO Bblwe, AaeT saB~weHHe Ben~4~Hbl L • 

B npeAenax OW~60K HSMepeH~A He 6~no 06Hapy~eHO paSHH~~ HH 
B CBeTHMOCTH, H~ B An~Hax saTyxaH~R AnR nonoe, COAep~a~~x B 
Ka4eCTBe nepB~4HoA A06aBK~ PPO, H nonoc, COAep~a~~x P-Tep~eH~n. 
He 6~no 3aMe4eHO pa3H~~~ Me~AY nonocaMH, nonY4eHHblM~ H3 CT~PO
na, nOABeprHyToro oAHoKpaTHoA 
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ne~eroHKe, ~ nonocaMH H3 CT~PO
na ABO~HOA neperoHK~. 

A6eon~THoe 3Ha4eH~e A nony
4eHO np~ nOM~~eH~~ nonoe~ ce4e
H~eM 200xl0 MM2 B nOTOK penATH
BHCTCK~X M~miOa" CBeT C nonOCbl 
CBoA~nCR C nOMO~b~ CBeTOBoAa 
Ha ~OTOKaTOA ~3Y-I10 /6e3 on
TH4eCKoro KOHTaKTa/, 06naAa~~e
ro cBeToBo~ 4YBcTB~TenbHoCTb~ 
S =170 MA/nM' np~ nOTepRX B 
CBeTOBOAe, xapa~TepH3Y~~~XCR 

PHC. 3. PacnpeneneHHe no nnHHe 
saTyxaHHH nnH 3KcTpynHpoBaHHbIX 
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PHC. 4. PacnpeneneHHe no AnHHe 
saTyxaHHR AnH I-MeTpoBblX nonoc 
CeqeHHeM 40x5 MM2, HsrOTOBneHHblX 
HS aMopcpnoro nonHCTHpona. 

~aKTopOM 1,6, penRT~BHCTCKaA 4a
CT~~a. npoweAwaA 4epe3 nonocy 
B6nH3H ~3Y, AaBana B cpeAHeM OKO
no 70 ~OT03neKTpOHOB. 

06Mep nonoc MeHbwero ce4eHHR, 
40x5 MM2, nOKasan, 4TO saTyxaHHe 
CBeTa B HHX xapaKTep~syeTcR AnH
HO~ <L> = 160-170 eM. TaK~M 06pa
30M,XOTA 4~eno oTpa~eH~~ CBeTa 
OT rpaHe~ nonoebi np~ nepexoAe OT 
ee4eH~R 200x 10 M~ K ce4eHHIO 40x 

x 5 MM2 Aon~HO B03paCTH B HeCKonbKO pas, Ben~4~Ha YM€HbWHnaCb 
He 04eHb e~nbHO. 3TO rOBop~T 0 xopoweM Ka4eCTBe nOBepxHocT~ no
noe, nonY4aeMbix MeToAoM 3KC TPYA~poBaH~R, ~, cneAOBaTenbHo, An~
Ha 3aTyxaH~A onpeAenReTcA, B OCHOBHOM, 06beMHO~ np03pa4HocTb~ 

c~HHT~nnATopa. 

06Mep nonoc ce4eHHeM 40x5 MM2 ~ AnHHoA 1 M /pHC. 4/, ~3ro
TOBneHHblX B nB3 OIUI~ ~s aMop~Horo non~Mepa co IlcTaHAapTHo~1I 
A06aBKoA ~ 06pa60TaHHblx Ha ~pe3epHOM CTaHKe C nocneAy~~eA no
nHpoBKoA. nOATBep~AaeT npeAnonomeH~e 0 TOM, 4TO opHeHTa~~R MO
neKyn B non~CT~pone cy~ecTBeHHO nOBblwaeT ero npospa4HOCTb. 

4. MOIHO n~ YBEn~4~Tb np03PA4HOCTb MATEP~AnA? 

HeSbiCOKaA AnHHa 3aTyxaH~R L ~180 CM, onpeAeneHHaR AnR nonoc 
ce4eH~eM 200xl0 MM2, MomeT CTaTb orpaH~4eH~eM npH nonblTKe CO
3AaTb BbfeoK03$lleKT~BHbl~ C~~HTHnnA~HOHHblA e4eT4~K AtIHHO~ 60nee 
5 M. n03TOMY 6~n npeAnp~HAT PAA yc~n~A B HaAemAe nonY4~Tb no
nocbI C nY4W~M~ 3Ha4eHHRM~ L. 

npemAe Bcero 6b1no H3Y4eHO, saB~CRT n~ xapaKTep~CTHK~ nonoc 
OT pe~HMa 3KCTPYAHpOBaH~R. OKs3anocb, 4TO nonOCbI, SblAaBneHHble 
~3 OAHoro 6nOKa CII~HTHnnRTopa, ~Me~T 6nH3KHe xapaKTepHCTHKH, 
Ha KOTopble npaKT~4eCK~ He Bn~A~T HSMeHeHHR Tex napaMeTpOB npo

J 

I lIeCca 3KCTPYA~pOBaHHR /Hanp~Mep. TeMnepaTYPbl, ~HnbePbl/. KOTO


pble MomHO BapbHpOBaTb B HeKOTopblX npeAenax. 

nOCKOnbKY np03pa4HocTb C~HHT~nnRTopa MomeT orpaHH4HBaTbcA 

2-MeTpoBb1X nonoc CeqeHHeM 200x cOAepma~~MHcA B HeM A06aBKaM~, 6blnH ~3roTOBneHbI H 06MepeHbI 
xlO MM2. 
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2-MeTpOB~e nonoc~ C nOH~~eH H ~M cOAepma H ~eM nepB~4HO~ CQ~HT~n

n~Q~OHHO~ KOMnOHeHTbl. OAHaKO YMeH bWeH~e PPO / PT/ H ~me 1% np~
Beno n~Wb K YMeH b weH~ ~ Ben~ 4 ~H~ A, HaKa K He CKa3a BW~C b Ha An~
He 3 aTyxaH I1~.
 

Ha OCHOBe npo BeAeHHo r o B pa60T e ~1/ paC4e Ta n peAnona r aeT C~ ,
 
4TO np03pa4HOCTb nOn l1C T ~ pOn a B03paCTaeT C YBen~4eHl1eM An~ Hbl
 

BonH~ CBeTa. Il03TOMY 6~no 6~ ~HT e peCHO 3a Me H ~T b BTOP~ 4HY~ 

PO POP (A '" 420 HM) Ha 60n ee An~HHOBonHOBY~ . C uenao npoa epxa 
3Toro n p eAnonome H~ ~ 6blno IIcBapeHolI /non ~Mep ~30 B a Ho/ HeCKon bKO 
6noKoB cQI1HTl1nn~ TOpa , COAepma~e ro B Ka4eCTBe nepB ~ 4Ho ~ Ao6a B
K~ 1 , 5% P-Tep$e H ~na, a B Ka 4eCTBe BTO P~4HO~ - 0 ,0 1% TaKI1X Be
uiec r a , KaK KYMAPI1 H - 7 (A ", 510 HM ) , KYMAPHH - 30 (.\ '" 480 HM) , 
~ na pa aonaaoaue c oeA ~ HeH~ ~ ,nCIl (A '" 46 0 HM) ~ ,n6Il (A '" 51 0 HM). 
Ben~4~ Hb l A ~ L, ycpeA HeHHble no HeC Konb K~M II Ba pKaMII , n p~ B eAe H~ 

B T a 6n~Qe . 11 3 Ta6n~ 4bl B~AHO , 4TO Ha B03MomHoe YBen~ 4eH ~ e npo 
3pa4HOCTl1 CQMHT~nn~Top a Y Ka 3 bl B a ~T nWWb Aa HH ~e no o6Me py nonoc, 
cOAepma~l1x ,n6Il. Bce r o 6~no 3KCT PYA~ pOBaHO 3 6nOKa C 4~H T~ nn~

Topa , non~Mep~30Ba H HblX B ,n6Il. 11 3 ~TI1X Tpex 6nOKOB 6 bln~ nony 
4e Hbl nonOCbl C An ~ H O~ 3aTyxa H~~ L > 250 CM. Corna CHO me pacnpe
Aene H I1~ , np~ B eAeHHOMY Ha PI1C. 3, B e pO~T HOCT b Ha ~ T ~ B Tpe x 
cnY4a ~Ho Bbl6paHHblx fino xax nono c u C An ~HO~ 3a TyxaH ~~ asuue 
2,5 M 4 p e 3 B bl 4 a ~H O Mana. 

Ta6JIHl~ a 

XapaKTepHCTHKH ABYXMeTp OB b~ non oc Ce qeHHeM 
200x 10 MM

2 
npa pa3HbIX BT O PH tIHb~ n oeasxax 

BTOpHtIHaH CBeTHMOCTb, ,UJIHHa
 
Ao6aBKa, OTH. eA. 3aTyxa HHH,
 
0 ,0 1% eM
 

POPOP 1, 00 185
 
KYMAPHH-7 0,40 160
 
KYMAPI1H-30 0,85 170
 
,UeIl 0 ,85 170
 
,UEll. 0,70 270
 

AB rOpbl Bblpa~a~T CBO~ I1CKpeHH~~ 6na roAapHocTb n.H. IleTPYXI1HY 
3a n OMO~b. OKa3aHHY~ npH 3 KCTPYAl1pOBaH~~ nonoc. 
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