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"Ym J1c}epnb1X ucc,1ec}oeanuu ,lfy6na 

Hccne,[{oaaHHH, 
c SHLi) /I/ - H 

npoae,D;eHHbie B nocne,D;HHe ro,D;bI 
Ge (,U) 121 - .II,eTeKTopaMH, ,D;aIOT cpao-

HHTenbHO nonHyIO KapTHHY noae,D;eHHH KOMneHCHpOBaHHWX 
)J,eTeKTOpOB npH IlOHH)l(eHHblX TeMnepaTypax. B paHHHX pa6o
Tax / 3,4; no HeKOMileHCHpOBaHHblM ,D;eTeKTOpaM OTMe 1-1a

nocb nHlllb ynr1memie paJpemammeii cnoco6HocTH, CBHJan
uoe c yMeHbllleHHeM o6paTHoro TOKa. lionee no,D;po6uo 
noBe,D;eHHe TaKHX ,D;eTeKTOPOB Hccne)J,OBaHO npH TeMnepaType 
HH)l(e 30 ° K, r,D;e Ha6nm,D;aeTCH pe3KOe yMeHbllleHHe aMnnH-
TY,D;bl HMnynbca /S/. . 

IlpH KOMHaTHOH TeMnepaType pe)J,KO peanHJYIOTCH ycno
BHH ,D;nH nonyqeHHH HaHnyqmeii pa3pema10meii cnoco6HocTu 
B cneKTPOMeTpHH TH)l(enwx JapHmeHHWX qaCTHU KpeMHHe
BblMH noaepxHOCTHo- 6apbepHblMH .II,eTeKTOpaMH. OrpaHH -
qHBaIOI.QHM <liaKTOPOM ,rnmieTCH o6paTHblH TOK, KOTOpbIH Ja
TPY,D;HHeT, a HHOr)J,a ,D;enaeT H HeB03MO)l(HblM Toquoe H3Me
penue TOHKOH CTpyKTYPbl B cneKTpax a -qacTHQ. 

C uenbIO onpe,D;eneHHH OilTHManbHblX ycnoBHH )J,Il}I cneKT
poMeTpHH a -qacTHU a ,D;a

0

HHOH pa6oTe 6bmH HCCne.II,oBaHbl 
xapaKTepHCTHKH mecTH noaepXHOCTHo-6apbepHblX KpeMHHe
BblX ,D;eTeKTOPOB a HHTepaane TeMnepaTyp 300 - 120 °K. 
11:Jyqanacb JaBHCHMOCTb paJpemammeii cnoco6HocTH ,D;e
TeKTopoo OT TeMnepaTypbl H HanpHmeHHH CMemeHHH, a TaK
me coH~b 3HepreTuqecKoro paJpemeHHH c aenHqHHoii 06-
paTHoro TOKa H aMnnHTY,D;OH HMnynbCOB. 
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3KCIIEPHMEHTAJibHAJI YCT AHOBKA 
H XAPAKTEPHCTHKA ,l(ETEKTOPOB 

,!J;nH nccne,IJ,OBamrn TeMnepa TYPHOH JaBHCHMOCTH ,IJ,e -
TeKTopoB ncnon_hJOBanacb KaMepa, cxeMaTnqecKH noKaJaH
HaH Ha puc. 1. ,!J;eTeKTOphl 7 KpenHTCH Ha MaCCHBHOM Me,IJ,-

8 

I 

Puc. 1. KaMepa O/lR oxAaJ1Coe11uR oeme1<mopo0: 1 - ynAom11e-
11ue 2opA00u11b1 -cocyoa ,4b10apa, 2 - mpy61<a nooattu a3oma, 
3 - K/lanau O/lR ypa01100ewu0a11uR oaa/leuuR, 4 - mpy61<a 
O/lR abzxooa a3oma, 5 - no/locmb OAR 11a1<on/le1tuR a3oma, 
6 - OX/lQJICOQeMOe OCH06QHUe, 7 - OemeKmop, 8 - UCmO'lUUK 
a - ttacmw-1, 9 - KaMepa W/l103a. 

HOM OCH0BaHHH 6, oxmi.)K,IJ,aeMOM c IlOMOI.QblO )Kll,!J,KOro aJoTa, 
IIOCTynaiomero Henocpe,IJ,CTBeHHO B iionOCTb 5 OCH0Bamrn. 
Enaro,IJ,apH H36hITOqHOMY ,IJ,aBneHHIO napoB aJOTa, C03,IJ,aBae
MOMY B cocy,IJ,e ,!J;hIOapa C IIOMOI.QhlO ymIOTHeHHH l, )KH,IJ,KIIH 
aJOT IlO,!J,HIIMaeTCH no Me,IJ,HOH Tpy6Ke 2, HaKann11BaeTCH B 
nonoCTH 5 H. oxna»<:,IJ,aeT ,IJ,eTeKTOP 7. I-136hITOK a30Ta f10,!], 
,IJ,aBneHHeM Bh16paCb1BaeTCH qepe3 Me,IJ,HY_IO rpy6Ky 4. Per·y
nnpoBKa reMrreparypbI ocymecTBnHeTcH c rroMOI.QbIO Knar1a
Ha 3, KOTOpblH MO)KeT ypaBHOBellrnBaTb ,IJ,aBneHHe B cocy,IJ,e 
,[l.b!Oapa C aTMOCqiepHblM ,l],aBneHHeM. 
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TeMnepaTypa ,IJ,eTeKTOPOB H3MepHnach Kann6poBaHHOH 
TepMonapoii H noTeHD;HOMeTpOM KIT -59. H3MeHeHHe TeMne -
pa TYPhI Ja BpeMH Ha6opa cneKTpa He npeBhllllano 1,5 ° C. 
MHHHManhHOe 3HaqeHHe TeMnepaTyphl Ha KOpnyce ,!J,eTeKTOpa 
- J5O ° C. Ilpn H3MepeHHHX B KaMepe no)].,IJ,ep)KHBancH BaKy
YM 10-2-;- 5.10-3 MM pm.cm. C IlOMOI.QhlOilOCTOHHHOHOTKaq
KH qiopBaKyyMHhIM 11acocoM qepej noByllIKY c )KH,!J,KHM aJOTOM. 

YcnneHne cnrHanoB n Ha6op cneKTpoB a -qacTHU ocy
mecTBnHncH C IlOMOI.QhlO 3apH,noqyBCTBHTenhHoro npe,nycn
nnrenH YIT3-5_3 H TpaKTa nHHeHHOro ycnneHHH, pa3pa6oTaH
HhIX B Jla6opaTopHH H,!J,epHhIX peaI<D;HH 161• a TaK)Ke MHoroKa
HanhH0ro aHannJa Topa HMnynhCOB 'LP-4050. Bhrno.n 
,naHHhix ocymecTBnHncH nocpe,ncTBOM unqiponeqaTa10mero 
ycTpOHCTBa HllH ,!J,BYXKOOp,!J,HHaTHOrO CaMOilHCD;a. CTa6Hnh
HOCTh H llIYMhl :weKTPOHHOro TpaKTa KOHTponnpoBanHCh re
Hepa TopoM ToqHoH aMnnnTy,nhl NZ-225. Bo Bcex llJMepeHu
Hx cneKTpOB npHMeHHllOCh 4JopMHpOBaHHe HMnynhCOB. B oc
HOBHOM ycHnHTene -O,!J,HOH HHTerpupy10meH u o,nHoii AH'1JcpepeH
uupy10meH .RC -uenoqKaMn c nocTOHHHOH BpeMeHu 
r = I MKceK. 

Hcnom~JyeMhie B 3KcnepHMeHTe ,neTeKTOphl H3rOT0BnH
nHCh no 06h1qHoH"M_eTO,!J,HKe /7 /. O6pa3D;hl KpeMHHH C-HaHe
CeHHhlMH KOHTaKTaMH npmKHManHCh K Me,!J,H0MY OCHOBaHHIO 

qiToponnacroBoH KphlllIKOH. Me)K,ny KOHTaKTOM ,nereKTopa 
H Me,!J,HhIM OCHOBaHHeM onpaBKH IlOMemanach npoKna,nKa 
H3 . HH,!J,HH, . o6ecneqnBaIOI.QaJl Ha,!J,e)KHhIH TennoBOH KOHTaKT. 
CurHan C 30ll0T0ro 3neKTpo,na CHHManCH C IlOMOI.QhlO T,OHKOH 
npoBonoqKu, npHKpenneHHOH npoBO,!J,HI.QeH cepe6pHHOH nac
TOH. TaKHe KOHTaKThl o6ecneqHBanu MHOroKpaTHOe oxna)K.ne
HHe H corpeBaHHe ,neTeKTOP0B 6e3 HapyllleHHH HX xapaKTe
pHCTHK. 

HeKOTOpbie xapaKTepHCTHKH ,neTeKTOP0B npH KOMHaTHOH 
TeMnepaType H HanpH)KeHHH CMeI.QeHHH 100 B, -a TaK)Ke 
napaMeTphl HCXO,!J,HOro Ma TepHana ,!J,aHhl B ma6/l •. 1. O,nuHa
KOBbie 6yKBeHHbie HH,neKChl B o6oJHaqeHHHX ,neTei<Topo:s co -
OTBeTCTBYIOT MaTepHany O,!J,HOro H Toro )Ke H3rOTOBHTenH. 
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PE3YJibTATbl H3MEPBHHH 

3aBHCHMOCTb o6paTHOro TOKa 'AeTeKTOpOB OT TeMnepa

TYPhl npH Hanp.H)KeHHH 100 B noKa3aHa Ha puc. 2. O6paTHhiii 

i 

4, 

41 
.. 

....; 
~e,o 

~200 

1:r \ 
Q JOt ,X. 

1-zo ... ,o o -(() -20 -JO -1C -so -50 
fneNnePOmYPQ, 0c 

Puc. 2. 3aeUCUMOC1/lb 06pa11tHOZO 1/IOKa 0111 meMnepamypbl. 
Hanp.11J1CeHue cMe111eHu.11 100 B. x -x- oemeKmop r-6; 
o-o - oemeKmop A-1; i\-t\ - oemeKmop E-3. 

TOK Bcex 'AeTeKTOP0B 6bICTPO yMeHhwaeTC.H c Il0HH)KeHHeM 

TeMnepaTyp1,1. IlpH TeMnepaType -30 + -50 ° C TOK He 

npeBhIWaeT 1O-BA H npaKTH'leCKH He 'AaeT BKJia'Aa B YXY'A

WeHHe pa3pewaroll{eii cnoco6Hoc:TH npH cneKTpoMeTpHH a -
'laCTHQ C 3HeprHeii B HeCK0JibK0 Mera3JieKTpOHBOJlbT. 

3aBHCHMOCTb o6paTHoro T0Ka OT TeMnepaTyphl ;M0)KHO 

COilOCTaBHTb C H3MeHeHHeM WYM0B. TaKoe cpaBHeHHe wy

M0B H o6paTHoro TOKa 'AeTeKTopa E-3 IlOKa3aHO Ha puc. 3. 
BH'AHO, 'lTO CHH)KeHHe WYM0B Ha Ha'laJibH0M yqacTI<e TeM

nepaTypHoii 3aBHCHMOCTH o6ycJI0BJieH0 yMeHbWeHHeM 06-

paTH0ro ToKa. YqacToK KPHBoii c npaKTH'lecKH HeH3MeHHoii 

BeJIH'IHHOH WYM0B onpe'AeJI.HeTC.H wyMaMH 3JieKTPOHHKH C 

7 



yqeT0M eMK0CTH )],eTeKT0pa. 3HaqeHH.H eMK0CTH ,n;n.H BCex 
)],eTeKTopoB npHBe)],eHhl B ma6A. 1. 

B oTnaqae OT TeMnepaTypHOH 3aBHCHM0CTH o6paTHoro 
T0Ka 3aBHCHM0CTh pa3pemalOll\eH cnoco6HOCTH / puc. 4/ 
oKa3anacL pa3nHqHoH ,n;n.H pa3HhIX ,n;eTeKTopoB. Ilo xapaKTe
PY 3TOH 3aBHCHM0CTH )],eTeKT0Phl pa36HThl Ha TPH rpynnhI. 

2.0 

·•1.s i 
~-
Q 
-~ 20 
~ 
j 

/OF -- ••• I 

0 ,_____. _ _.__..____. _ __.__...___. _ __.___. 
t20 1f0 0 ·I0 -20 -.30 ·40 -so ·60 

meNnel)Qm!:IPQ , °C 

f.6 ~--

1.4 ~ 
-(,2] 
0 :J::. . E 

l 
C) 

Puc. 3. Cpae11e11ue meMnepamyp11oii 3aeucuMocmu 06pam11020 
mo,ca u wyMoe oeme,cmopa E- 3. I'opu3oumaAbHaJ1 AUHU.R coom
eemcmeyem wyMaM 3Ae1<mpo11u1<u npu e11ew11eii eM1<ocmu, pae-
11oii eM1<ocmu oeme,cmopa. 

Ha puc. 4a noKa3aH TeMnepaTypHhIH xo~a3pewaroineH 
cnoco6HocTH ,n;n.H ,n;eTeKTopoB E-2, E-3, A-4 XapaKTepHoH 
oco6eHHOCThlO 3THX ,n;eTeKTopoB .HBn.HeTC.H WH KHH MHHHMYM 
B TeMnepaTypHOH 3aBHCHM0CTH pa3pemaroineH cnoco6HOCTH. 

Ha puc. 46 npaae,n;eHa aHanornqHa·.H 3aBHCHM0CTh ,n;JI.H 
JJ,eTeKT0p0B BTOpOH rpyrrIIhl /,n;eTeKTOPhl B-5, r-6/. Xapa1<· 
TepHoi oco6eHHOCThlO 3TOi rpynnhl )],eTeKT0poB . .HBJI.HeTC.H 

rr11aaHoe ynyqmeHHe pa3pewa10inei crroco6HocTH npn noHn· 
:>KeHHH TeMrrepa TYPhI. 
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~ 20 
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i "10 
QJ 
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(l ' 

Q. 4o 

JO 

Z(J 

fO ,__..___....._ .......... ........___..____.__ ___ __.___. 
• +20 _ o -20 -40 ·60 ·no -100 ·f20 ·1t,o 

/T}e11me/.>Ol1)f;IPQ, °C 

Puc.4. 3aeucuMOCT!lb pa3pewa10111eii cnoco611ocmu om meMne
pamypbt: a/ oeme1<mopb1 E-2, E-3, A-4; 6/ oeme1<mopb1 B-5 
r-6; e/ oeme1<mop A-1. · , 

AHOManbHa.H 3aBHCHM0CTh pa3pewaroineH cnoco6HOCTH. 
OT TeMnepaTypbl o6Hapy:>KeHa ,n;n.H ,n;eTeKT0pa A-1, 0THeceH· 
Horo K TpeTLeH rpynne / puc. 4e/. OH, KaK H Bee ,n;pyrae 
)],eTeKT0PhI, HMeeT yqacT0K, r,n;e pa3peiua10ina.H cnoco6HOCTL 
ynyqmaeTC.H C Il0HH:>KeHHeM TeMnepaTyphl, 3aTeM Ha6mo·
JJ,aeTC.H 6LICTpoe yxy,n;meHHe pa3pewaroineH cnoco6HocTH OT 
20 K3B npH· TeMnepaType -20 ° C .no = BO ·,c3B npa TeM· 
rrepaType -.80 ° C. Ilocne -Hp° C pa:ipemaroina.ii: cnoco6-
HocTL 0il.HTh HaqnimeT yn'yqmaThC.H H nHWh npH TeMnepaTy-
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pe -1_40 ° C npn6nmKaeTCH K 3HaqeHino, nonyqeHHoMy npn 

KOMHaTHOH TeMnepaType. 

Heo6xo.n;HMO 0TMeTHTb, qTQ aH0ManbHYIO 3aBHCHM0CTb 

HMeeT He T0ilbK0 pa3pema101qaH cnoco6HOCTb ,n;eTeKT0p0B, 

H3r0T0BneHHbIX H3 .n;aHH0ro cnHTKa KpeMHHH, HO H <l>opMa 

cne1<TpanbHbIX nHHHii. Ha puc. Sa noKa3aH cneKTp a -qacTH~ 
241 Am H 244cm npH TeMnepaType -5O°C.KaKBH,IJ;HO, 

2lrl R,.,., a 

~ 
~ 
J.J. 

\Q 

'O 
0 

~I 24'{/m 5 et,J,c,.,, 
~ 

g 
J 

flHflfl.J~ U!Vfll:l/l6cob 

2-11 244 
Puc. 5. CneKmp a - '1acmu11 Am u Cm OAR oe- · 
meKmopa A-1 npu meMnepamype -50° Cu Hanp.RxeHuu CMe-
111eHu.R 100 B: a/ cneKmp CHRm 6e3 1<01111uMamopa; 6/ cneKmp 
CH.Rm C KOllllUMamop0M ¢=2 MM. 

10 
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IlHHHH B cneKTpe He T0ilbK0 YWHpHIOTCH, HO CTaH0BHTCH 

oqeHb HeCHMMeTpuqHbIMH, Il0HBilHIOTCH .n;ononHHTenbHbie nu

KH. HecnMMeTpnqHQCTb IlHHH.H H pa3,IJ;B0eHHe IlHK0B, Bep0HT· 

HO, CBH3aHbl C CHilbHOH He0,n;Hopo.n;H0CTbIO napaMeTp0B HCX0,IJ;· 

Hora KpeMHHH, npOHBilHIOtqe.HCH IlpH oxna)K,IJ;eHHH ,n;eTeKT0pa. 

3To npe.n;nono)Keune no.n;Taep)K,n;aeTc1r°TeM, ~To Ha cneKTpax, 

nonyqeHHblX npH o6nyqeHHH ,n;eTeKTOpa qepe3 K0ililHMaTop 

¢ == 2 MM, nnHHH HMeIOT noqTn npaannLHYIO <l>opMy / puc. 56/. 
Ha puc. 6 IlpHBe,n;eHa THilHqHaH ,!J;IlH BCeX Tpex rpynn 

3aBHCHM0CTb pa3pewa101qeii cnoco6HOCTH OT HanpH)KeHHH 

CMetqeHHH npH HeCK0ilbKHX 3HaqeHHHX TeMnepaTypbl. Kpn

Bble HMeIOT xapaKTepHbl.H MHHHMYM npH HeK0T0POM 3HaqeHHH 

HanpH)KeHHH • 

.36 

~32 
~ 

3 ... 28 

j·. 
~2.4 
6 
Q 

20 

;# 

so 90 oo no e/0 250 
1-bnPRq<eHue CNeu.jeHU9, 00/10/110 

Puc. 6. 3aeucuMocmb pa3pewa10111eii cnoco6Hocmu om Hanp.R· 
xeHUJl CMe111eHUJl npu pa3/lU'IHb1X 3Ha'leHU.RX meMnepamypb1. 

KpoMe Toro, H3yqanocb H3MeHeHHe aMililHTY,IJ;bl HMnynb

COB B 3aBHCHM0CTH OT TeMnepaTypbI. Ha puc. 7npHBe,n;eHbl 

pe3ynhTaTbI ,n;nH ,n;eTeKT0pa li-2, THilHqHbie .n;nH 6onbWeii 

qaCTH .n;eTeKT0POB, H H3MeHeHHe aMnnHTY,IJ;bl ,n;nH ,n;eTeKT0pa 

A-J_. lfa PHCyHKa BH,nH0, q'i'o· xapaKTep 3aBHCHMOCTH ,nnH 
3THX .n;eTeKT0p0B cyiqeCTBeHH0 MeIDieTCH. 
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Puc. 7. H3MeHeHUe aMnllUIIIYObl UMnyllbC08 8 3U8UCUMOCIIIU 0111 
111eMnepa111ypb1. A---t\ - oemeKmop H-2, o --o - oemeKmop 
A-1. 

OHCY)K,4EHHE 'PE3YJibTATOB 

Bc10 C0B0KYl1H0CTb 3KcnepHMeHTaJibHblX ,naHHblX M0)KH0 

ofrMICHHTb B3aHM0BJIHHHHCM HeCK0JibKHX <l>HJH'ICCKHX <l>aKTo

poB, JaBHCHll{HX OT TeMnepaTypbl. K TaKHM <l>aKTOpaM Heo6-

xo,nHM0 0THeCTH: 

1/ o6paTHhlH TOK ".neTeKTOPOB KaK 061.eMHhlH, TaK H no

aepXHOCTHbJH;. 

2/ ,npeii<l>oayIO CK0p0CTb HJIH 110,nBH)KH0CTb HOCHTeJieH 

3apx,na; . 

3/ J<l><l>eKThl 3axaaTa HOCHTeneii 3apx,na Ha ypoBHH npu

JIHITaHHH H TCl1JIOBOH Bb16poc HOCHTeJieii B 30HY npoao,nHM0CTH 

HJIH BaJieHTHYIO 3 OHy; 

4/ cpe,nHIOIO 3HeprHIO, Ja:Tpa'IHBaeMyIO Ha o6pa30BaHHe . 

3JICKTP0HH0· AhlPO'IHOH napbJ. 

PeJKOe yMeHbWeHHe o6paTHoro TOKa ,neTeKTOpOB o6yc

JI0BJieHO YMCHbWCHHeM KOHJJ;eHTpau;HH HOCHTeJieii, reuepH· 

pyeMblX a o6JiaCTH rrpocTpaHCTBeHH0rO Japx,na. IIpH'leM 

.. ,2 

yMellbWCHHe 06paT11oro TOKa .no 3Ha'leHHH < 10-
8 A IIpH 

oxJia)K,nenHH .no - 3_0 -:- - 50 ° C 11a6n10.naeTcH .nnx acex ,neTeK • 

T0POB HeJaBHCHM0 OT BCJIH'IHHbl T0Ka npH KOMHaTHOH TeMne

paType ./CM. 111a611. 1/. 3TOT <l>aKT CBH.D;eTeJibCTByeT 0 CHJib

HOH T~Mnepa Typuoii JaBHCHM0CTH He T0JlbK0 061.eM_HOH, HO 

. H nonepXHOCTHOH COCTaBm11011.J;eii 06paT11oro T0Ka. 

Yny11we11He pa3pernaJOII.J;eH CIIOC06H0CTH .D;JIH BCeX ,neTeK

T0pOB Ha 11a11aJibH0M y11aCTKe TeMnepaTypHOH JaBHCHM0CTH, 

110 - DH.D;HMOMY' o6ycJIOBJieHO B rrepByJO oqepe,nb yMeHbllieHHeM 

TOK0DblX wyM0B. 3TO xopowo II0.D;TBep)K.naeTCH cpanueHHeM 

TeMnepa Typuoii: JaBHCHM0CTH llIYM0B H o6pa TH Oro T0Ka .ne -

TeKrnpa E-3/puc.·3/. 
HeKoTopoe yny11we11He paJpewaro11.J;eii: crroco611ocTH ua 

3T0M y11aCTKe M0)KeT 6bITb cBHJaHo TaK)Ke c yaenH11eHHeM 

110,nBH)KHOCTH HOCHTeneii. O.n;HaKO rro,nBH)KH0CTb C IT0HH)Ke

HHeM TeMnepaTyphl pacTeT ue TaK peJK0 no cpaaueHHJO c 

yMeHbllleHHeM CK0P0CTH reuepau;HH HOCHTeneii. 3TO ·H orrpe

,!1,e.JJReT rrpeo6na.n;aJOII.J;YIO poJib 06paT11oro T0Ka. C p0CT0M 

no,nBH)KII0CTH M0)KH0 CBR3a Tb Jlllllih HeK0T0poe YJIY'lllICHHe 

pa3pema1011.J;eii crroco611ocTH rrpu .n;aJihHeiirneM rroHH)KeHHH 

TeMnepa TYPhl .nnn .nefeKTopoa BTopoii rpynrrh1. 

Yxy,!J,meuue pa3pemaro11.J;eii ~rroco6nocTH .neTeKTopoa rrep

aoii rpyrrnhl npii Te~;nepa Type Hll)Ke - 30 ° C M0)KH0 CBR3a Th 

T0JihKO c rrpciu;eccaMH co611pa1rnx Japn.na, coJ.n;aaaeMoro 

11acn1u;eii B 'IYBCTBHTeJihHOH o6naCTH ,neTeKTOpa. Bee OCTaJib • 

Hhle HCTO'IHHKH pa3MhITHR JIHHHH cna6o, JIH60 COBCeM He 

JaBHCRT OT TeMnepaTyph1 ,neTeKTopa /myMhI JneKTPOHHKH, 

CTaTHCTHKa o6pa30Damrn nap, cl>JIYKTyau;nu B MepTBOM cnoe 
H AP./, JIH60 HX BKJia,n yMeHhIIIaeTCR C IlOHH)KeHHeM TeMrre -

paTypbl /o6paTHhIH TOK ,neTeKTopa, ,npeiiqioaan cKopoCTh/. 

llocKOJihKY ,nnR 3JieKTPHtJeCKH Japx)KeHHhIX nonymeK 

ce11euHe 3axaaTa HOCHTeneii 3ap1I.n;a MO)KeT 6hICTpo BOJpac

Ta Th c Il0IIH)KeHHeM TeMnepa Typhl 6naro.napn KYJIOHOBCKOMY 

npHT1I)KeHHIO / 8/ , To yxy,nmeuue paJpernaro11.J;eii crroco6HocTn 

C 110HH)KeHHeM TeMrrepaTyphJ CBRJano HJIH C yMeHbIIIeHHeM 

BpeMeHH )KIIJHH H36:i.JTO'IHhIX HOCHTeneii, HJIH C HX JIOKan11-

Jau;11eii na noaymI<ax. 

0 Ba)KHOH ponu npou;ecca Jaxnara HOCHTenen: cnu.neTeJih· 

CTByeT TaK)Ke TOT qiaKT' 'ITO_ HarrpR)KeHHe, IIPH ll'.OTOpOM ua-

6mo,!],aeTCR HaHJiyqmee JHatJeHHe pa3pemaJ011.J;eH CITOC06HOCTH, 
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CMeIQaeTC.H B CTOpOHY ace 6onee BbIC0KHX 3HaqeHHH C noHH· 
:>KeHHeM TeMnepaTyphI /cM. puc. 6/. 

YnyqllleHHe pa3pelllaIOIQeii cnoco6HOCTH ,neTeKTopa A-1 
npH noBhillleHHH TeMnepaTYPhI, HeCMOTP.H Ha pocT TOKOBbIX 
lllyMOB, no- BH;I(HMOMY' MO)ICHO o6'h.HCHHTb nHlllb 3axaa TOM 
HOCHTeneii ToKa mi. cpaBHHTenhH0 rny6oKHii ypoaeHh H Ten
noBhIM BhI6pocoM HX B 30HY npoBOAHMOCTH HnH BaneHTHYIO 
3oHy. IlpH noHH:>KeHHoii TeMnepaType 3axaaqeHHhie noByllIKoii 
HOCHTenH OCTaIOTC.H Ha Heii Ha BpeM.H, 3HaqHTenbHO 6onhlllee, 
qeM cpe,nHee apeM.H HX ,npeii4>a B 3neKTpHqec:KoM none H no
CTO.HHHa.H BpeMeHH 4>opMHPYIOl.llHX uenoqel( 3neKTpOHHOH CH· 
CTeMbl. IlpH IlOBhlllleHHH TeMnepaTyphl cpe,nHee BpeM.H npe-
6hIBaHH.H HOCHTeneii B 3axaaqeHH0M C0CTO.HHHH 6bICTpO 
yMeHblllaeTC.H, IlOCKOnhKY Bepo.HTHOCTb npe6hIBaHH.H npo
nopUHOHanbHa exp (-Et /kl) / Et - 3HeprHH aKTHBaUHH 
noByllIKH/. B pe3ynhTaTe Ha6n10,naeTc.H Tennoaoii BhI6poc 
HOCHTeneii B 30HY npoBOAHMOCTH HnH aaneHTHYJO 30Hy. Ilo
A06Hoe HBneHHe 3axaaTa HOCHTeneii Ha rny6oKHe ypoBHH 
Ha6n10,nanoch p.HAOM aaTopoB 12 ,91 a Ge (Li) - ,neTeKTopax 
npH 6onee HH3KHX TeMnepaTypax. B pa6oTe /I/ HMeeTc.H 
TaKme cna6oe yKa3aHHe Ha Tennoaoii Bhl6poc HOCHTeneii 
H3 6onee rny60KHX YPOBHeii B Si (,U) - AeTeKTOpax. 

3axBaT HOCHTeneii H Tennoaoii Bhl6poc Hx B 30Hhl no.n
TBep:>K,naeTc.H He06biqHbIM H3MeHeHHeM aMnnHTYAhl HMnynh
COB ,neTeKTopa A-1, IlOKa3aHHbIM Ha puc. 7. YMeHbllleHHe 
aMnnHTYAhl ,neTeKTOpa li-2, He HMeIOIQero aHoManHii B xo,ne 
pa3pemaIOIQeii cnoco6HOCTH, npoHCXOAHT co CKOpOCTblO 
;: O,O2o/o Ha° C. 3To xopollIO COOTBeTCTBYeT yaenHqeHHIO 
cpe,ziHeii 3HeprHH Ha o6pa30BaHHe 3neKTpOHHO • AhlpOqHOH 
napbl HJ• Ja TeMnepa TYPHOH JaBHCHMOCTH llIHPHHhl 3anpe
IQeHHOH JOHhi I IO/. ,[J;n.H ,neTeKTopa A-1 c aHo,ManhHoii 3a
BHCHMOCThIO pa3pema10IQeii: cnoco6HOCTH ua6n10,naeTc.H 6onee 
6b1cTph1ii: no cpaBHeHHIO c ,neTeKTopoM li-2 cna.n aMnnHTYAhI, 
o6ycnoaneHHbJH, Bepo.HTHOj 3aXBaTOM HOCHTeneii. IlpHqeM 
HHTepaan 6onee 6bICTporo na,neHH.H aMnnHTYAhI coana,naeT 
c HHTepaanoM TeMnepaTyp, r.ne Ha6n10,naeTC.H cHnhHOe yxy,n
llleHHe pal pelllaIOIUeii cnoco6HOCTH. 

3KcnepHMeHTa_nhHbie peJynhTaThl He Il03BOn.HJOT c,nenaTb 
BhIBOA O KOHKpeTHOM THne JaxaaqeHHOro 3ap.H,na. O,nHa:Ko 
HJ paccMOTJ)eHH.H ABH:>KeHH.H 3neKTpOHOB H AhlpOK B o6naCTH 
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npocTpaHCTBeHHOro· 3ap.H,na MO:>KHO npe,nnono:>KHTh, qTO Ja
XBaThIBaIOTC.H 3neKTPOHbI; IIocK0nhKY a -qacTHUbl HMeJOT 
npo6er :Ra :: 25 MKM, TO BpeM.H mrn:>KeHH.H AhlpOK. B 06• 
nacTH npocipaHCTBeHHoro 3ap.H,na ,no nona,naHH.H Ha 3neKT· 
pOAhI oqeHb Mano, TaK :Ka:K ,L{blpKaM B cpe,nHeM Heo6XOAHMO 
npoii:TH nyTh dh <.Ra. Heo6XOAHMO yqHThIBaTh TaIOKe To, qTo 
ABH:>KeHHe AhIPOK npoHCXOAHT B o6nacTH MaKCHManhHOii: Ha· 
np.H:>KeHHOCTH 3neKTpHqecKoro nonH. ·BpeM» co.6Hp8.HH.H 
3neKTpOH0B HaMHOro 6onbllle BpeMeHH co6u"paHH.H AhIPOK, 

. TaK KaK HM 11eo6XOAHM6 npo~OAHT
0

l/ n/~·h de ::;: W, KOTOPhIH, 
KaK BHAHO H3. ma6/l. 1, npHMepHO Ha nop.HAOK npeBbilllaeT 
.Ra • KpoMe Toro, 3neKTPOHhl ABH:>KYTC.H B o6naCTb cna6oro 
non.H, qTo, B CBOIO oqepe,nb, ,non:>KHO ripHBeCTH .I( yaenu'lle
HHIO BpeMeHH co6HpaHH.H, a, cneAOBa_TenbHO, u K yaenHqeHHIO 
qHcna JaxaaqeHHhIX 3neKTPOH0B. 

3AKJIJOqEHlfE. 

3:Kc;nepHMeHTanbHhie pe3ynhTaThl nOJBOn.HIOT c,nenaTh 
. . . ' . . 

cne,nyIOIQHe BhIBOAhI: 
1. OnTHManbHa.H TeMnepa Typa npu· cneKTpOMeTpHH a -

qaCTHU noae'pxHOCTHO • 6apbepHbIMH . ,nere:KTOpaMH ne)KHT 
a6nuJH -30° C. 

2. IlpH oxna:>KAeHHH ,neTeKT0POB HH:>Ke onTHMa.ITbHOH TeM
nepaTypbl cyri{ecTBeHHOe BnHHHHe Ha pa3pel1IaIOl.llYIO cnoco6-
HOCTh OKa3bIBaIOT .. npoueccbl C06HpaHH.H. 3aJ).HAOB. 'HanHqHe 
a HCXOAHOM MaTepuane ypoBHeii c 6onbllIHM ceqeHHeM Ja
XBaTa HOCHTeneii npH oxna:>K,neHHH MO:>KeT npHBeCTH K 3HaqH
TenbHOMY yxy,nllleHHIO pa3pelllaIOIUeii cnoco6HOCTH no cpaB
HeHHJO C pa3pel1IeHHeM npH KOMHaTHOH TeMnepaType. 

3. C noHH:>KeHHeM TeMnepaTypbl Ha6nro,naeTC.H pe3KOe 
yMeHhllleHHe He TOnhKO 06-beMHOH, HO H noaepxHOCTHOH co
cTaBn.HIOIQeii o6paTHoro TOKa. YnyqllJeHue pa3pewaroll.leii cno
co6HoCTH C nOHH:>KeHHeM TeMnepaTyphl B OCHOBHOM CB.H3aHo 
c yMeHbUieHHeM o6paTHoro TO:Ka. 

4. Ilo xapaKTepHCTHKaM ,neTe:KTOpOB np~ KOMHaTHOH 
TeMnepaType HeB03MO:>KHO npe,ncKaJaTh ux noae,neHHe npH 
oxna:>KAeHHH. ,[J;eTe:KTOpbl, HJrOTOBneHHbie HJ paJHhIX cnHTKOB 
,nalKe OAHOro H Toro :>Ke H3rOTOBHTen.H, MoryT no-pa3HOMy 
aecTH ce6.H npu oxna:>K,neHHH. · 
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Y CJIOBJ1.H 0 

IIpenpHHTbI H coo6UleHHH OllJUi pa 
B3aHMHOrO o6MeHa, YHHBepCHTeT< 
6H6nHoTeKaM, HayqHbIM rpynnaM HOT. 

Mb! omH,naeM, '!TO nonyqaTenH 113 
nHTb HHHUHaTHBY B 6ecnnaTHOH nocblnI< 
o6MeHa npHHHMalOTCH Hay'!Hble KHHrJ 
BH.a;a ny6nHKaUHH no TeMa THKe OH:JIII. 

E.nHHCTBeHHbIH BH,n ny6nHKanHii,Ko 
eT ,- :no penpHHTbl / OTTHCKH CT a Teii, 
mypuanax/. 

B px.a:e cnyqaeB MbI caMH o6paUlaE 
HHii c npocb6oii 6ecnnaTHo npHcJ 
Bb!IlHCaTb .nnx Haweii 6H6nHOTeKH Hay< 
cTpaHax. 

Or~eJibHbie :: 

ll3.a;aTenbCKHH oT,nen emero.nuo BL 
3anpocoB Ha Ilb!CbinKY npenpHHTOB H 
npocax cne,nyeT o6x3aTenbHO yKa3 
H3J:laHHH. 

A~pec 

IlHCbMa no BceM BonpocaM o6Mem 
Chi Ha oT,nenbHble H3.a;amrn cne.nyeT Ha 

101000 Moc1<ea, 
r 11ae111,1i1 no<1r:iaMm, n 
Haoame111,cKuil omoe11 
O61,eou11e11110?0 u11cr:1. 
J1oep111,1x ucc11eooea1 

A,npec .nnx nochmKH ncex ny6nHK, 
.a:nx 6ecnnaTHoii no,nm,cKH Ha Hay'IHbie 

101000 MocKea, 
I'11ae111,1il no<1maMm, , 
Hay'IIIO· meXIIU'leCKa. 
O61,ec)u11e11110?0 UIICI 
J1oep111,1x ucc11eooeai 


