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K. riOHTepoM 1-1 B. WyJlbl.leM 6b1Jla npe,QJlOIKeHa no1(';3Mni-1PI-14eCKaR Teo

PI-1R Jly4eBO~ HHaKTI-1Bal.IHH KJleTOK MJleKOnHTaiO~HX 1/ . npeHMy~eCTBO 
3TO~ TeOpHH no cpaeHeHHIO C ,QpyrHMH 3aKJ1104aeTCR B TOM, 4TO OHa 

n03BOJ1ReT npe,QCKa3WBaTb /nyTeM pac4eTa/ KPHBWe BWIKHBaHHR KJleTOK 

MJleKonHTaiO~HX ,QJlR J1106oro BH,Qa I-13Jly4eHHR, HCnOJlb3YR 3KCnepHMeH

TaJlbHO nony4eHHble KPI-1Bble 11,Q03a-3¢¢eKT 11 ,QJlR peHTreHOBb!X HJlH 
y -ny4e~. 

MeTO,QHKa pac4eTa aaKnt04aeTcR e cne,QytO~eM: 
3KcnepHMeHTaJlbHaR KPHBaR BWIKHBaHHR ,QJlR peHTreHOBWX HJlH 

y-nyye~ onHCWBaeTCR C noMO~biO CYMMW 3KCnoHeH1..11-1aJlbHWX ¢YHK1..1H~: 
(0) 

n -a. D n 
S(D). l B e IL 

IJ.•I J.L 
!. B 11 -1, 

J.L"" I ,.. 
/1/ 

r,Qe S - BWIKHBaeMOCTb KJleTOK 8 3aBHCHMOCTH OT ,Q03W H3Jly4eHI-1R 0 
B H a(O) - K03¢¢H1..1HeHTW. 

fl n P. v v 

0Jlb3YRCb KPHBOH BWIKHBaHHR KJleTOK ,QJlR peHTreHOBWX Jly4el-1, 

MOIKHO onpe,QeJlHTb BJ.L 1-1 a~) • AHanorH4HO B BH,Qe CYMMW 3KCnOHeH-

1..1HaJlbHbiX ¢YHK1..1H~ C TeMI-1 >Ke 3Ha4eHHRMH B J.L , HO C ,Qpyri-1MI-1 all MO

IKeT 6b1Tb npe,QcTaBJleHa KPHBaR BWIKHBaHHR ,QJlR J1106oro ,Qpyroro BH,Qa 
H3Jly4eHI-1R: 

S(D) • 
n l B -aJ.L D 

J.L• 1 ll e 
(0) 

CornacHo /1/ afl H afl Bblpa!KaiOTCR CJle,QyiO~HM COOTHOWeHHeM: 

1 
all. 

z F 

(01 
-rap. z 

I dz(l-e )f1(z), 
0 

/2/ 

/3/ 

r,Qe z r- cpe,QHee 3Ha4eHHe 4aCTOTbl co6biTH~ norno~eHHR 3HeprHH z 

B R,Qpe KJleTOK, a f 1 - eepORTHOCTb TOro, 4TO O,QHa 4aCTHI..Ia npH 

nona,QaHHH a R,Qpo nepe,QaeT eMy 3HeprHIO z • 3Ha4eHHR z F H f 1 
MOIKHO onpe,QeJlHTb MeTO,QaMH MHKPO,Q03HMeTpHH. 

B cny4ae 3Ha4eHH~ 3HeprHH 4aCTHI..I e HeCKOJlbKO M3B/HyKnoH /KaK 

B ,QaHHO~ pa6oTe/ H ,QHaMeTpa R,Qpa KJleTOK nopR,QKa HeCKOJlbKI-1X MKM 

MO>KHO npeHe6pe4b ,QOJle~ HenpRMbiX C06biTH~ a6cop61..11-1H H pacCeRHHeM 

3HeprHH npH npOXO>K,QeHHH HOHOB / 2/, Cne,QOBaTeJlbHO, ,QJlR f l ( z) MO>KHO 

npi-1HRTb TpeyrOJlbHOe pacnpe,QeJleHHe, a ,QJlR nn3 - cpe,QHee 3Ha4eHHe 
a ypaeHeHHH /3/. H3 /3/ cne,QyeT: 

a • 0,0624ao [ 1 _ 2 _~-(l+x)e-x l 
/4 LET x 2 ' 

"" 

(0) 
x,.. ~ LET 

0,0416ao "" /4/ 

.. .. I ·~ -'<' ,. 
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rAe nn3 B~pameHO B K3B/MKM, atce4eHHe KneT04HOrO ~Apa ~b - B 
MKM 2 • napaMeTp r OnHC~8aeT OTHOCHTenbHY~ 3$$eKTHBHOCTb HCCne
AYeMOrO BHA? Hsny4eHH~ no cpa8HeHH~ co 11 cTaHAapTHbiMHI 1 peHTreHo-
8biMH ny4aMH An~ sosHHKH08eHH~ TaKHX rJ08pemAeHH~ AHK, KOTOpble 
npH80A~T K HHaKTH8a~HH KneTKH. a~) H a~ xapaKTepHsy~T GKnaA 
$HSH4eCKoro $aKTopa 8 no8pemAeHHe AHK, a B~ oTpamaeT peaK~H~ mH-
80~ KneT~H Ha, 3TH ,n08pemAeHH~ ,H ~B~"eTC~ .HeSa8HCHM~~ OT 8HAa 
4aCTH~. 3Ha4eHHe B~ , ,cneAq8C!Ten~:>HO ,. MOmHo .PC1c;c4H"J;aTb, pacnonar<\.R 
KPH~O~ B~mH8qHH.R AaHH~X KneTOK .npH Ae~CTBHH peHTreH08~X ny4e~. 

B TeppHH ,r~HTepa H Wynb~a npemAe 8C~ro oc~aeTc.R oTKp~T~M 
8onpoc o TOM, KaKHe HMeHHO nosepmAeHH.R AHK OT8eT~T8eHH~ sa HHaK
THBa~H~ KneToK, TO. ecTb 8biXOA KaKHX .no8pemAeHH~ AHK o6ycno8nH8a
eT 8enH4HHY napaMeTpa r • EcnH H38ecTeH THn MoneKyn.RpH~x .no8pem
AeHH~ AHK, npH80A.R~Hx K rH6enH ,KneTKH, H sa8HCHMOCTb ,napaMeTpa 
r OT 8HAa Hsny4eHH.R, TOrAa 8 YPq8HeHH.RX /3/ H /~/ H38eCTH~ BCe 
napaM~Tp~ ,H KpHB~e B~mH8aHH.R KneTOK npH Ae~C~8HH n~6oro BHA~ 
4aCTH~ MOmHO paCC4HTaTb 7 pacnonara.R TOnbKO KpH80~ 8~mHBaHH.R npH 
Ae~CT8HH peHTreH08biX ny4e~. no3TO~y TeOpH~ r~HTepa H ~yn~~a Mom
HO HcnonbsoBaTb TaKme An.R o~eHKH 803MOmHoro 8KnaAa 8 rH6enb Kne
TOK· pasHbiX THn08 no8pe)f(AeHH~ AHK. )1MeeTc.R .MHOro AaHI;ibiX, C8HAe
TenbCT8Y~~Hx 0 TOM, 4TO TaKHMH C06biTH.RMH, o6ycno8nH8a~~-HMH rH-
6enb o6ny4eHH~x KneTOK, .R8n.R~TC.R A8YXHHTes~e Raap~B~ AHK. B Ha
cTo.R~e~ pa6oTe npH8eAeHbl peaynbTaTbl onpeAeneHH.R Sa8HCHMOCTH ,8bl
)f(H8aeMOCTH KneTOK KHTa~cKoro .XOM.RKq 1:1 8enH4HHbl napaMeTjJa r ,OT 
A03bl peHTreH08biX ny4e~, Ae~TpOH08, a -4aCTH~ H HOH08 C12 , a TaK)f(e 
npeAnPHH.RTO cpa8HeHHe 3KcnepHMeHTanbH~X AaHH~X c TeopeTH4ecKHMH, 
paCC4HTaHH~MH no ypaBHeHH.RM /3/ H /2/. 

1 • MATEPI1Anbl 11 METOAbl 

1.1. KynbTH8HPOB~HHe KneToK 

KneTKH KHTa~cKoro XOM.RKa nHHHH V79-4 KynbTHBHpo8anH 8 BHAe 
MOHocno.R 8 nHTaTenbHO~ cpeAe Eagle MEM c 20% CbiBOPOTKH KP08H 
TeneHKa. KneTKH B 3KcnoHeH~HanbHO~ $ase pocTa TpHncHHHSHposanH 
/0, 01 M ED'I'A H 0,, 25% T-PHncHH/, cycneHAHP08anH s C8eme~ cpeAe 
H o6ny4anH npH KOMHaTHO~ T,eMnepaType. . 

Aon~ B~)f(H8WHX KneTOK onpeAen.RnH no MeTOAY naKa. 3$$eKTH8HOCTb 
pacTa 8 pa3HbiX OnbiTaX sapbHposanaCb 8 npeAenax OT 60 AO 95%. 

1 ,2, 06ny4eHHe KneTOK 

PeHTreHOB~MH ny4aMH KneTKH o6ny4anH 8 cTeKn.RHH~X npo6HpKax; 
A03HMeTpH~ ocy~eCT8n.RnH XHMH4ecKHM AOSHMeTpoM no ~PHKKe. CycneH
SHH KneTOK nOA8epranHCb B03Ae~CTBH~ Ae~TpOH08 H a-4aCTH~ Ha 
~HKnoTpoHe Y-120 B PocceHAOP$e c noMo~b~ cne~HanbHoro ycTpo~cTsa, 
onHCaHHOrO paHee/~. 0HO COCTOHT H3 CTeKn.RHHOrO wnpH~a C COnnOM 
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PHc. I . CxeMa kaMepi.x ,IJ,JIJI b6ny~eHHH 
KneTOK 3ap.HmeHHb~H ~aCTH~aMH, fio.Hc
HeHHe B TeKCTe. 

AHaMeTpa 170 MKM 1 4epes K,OTOpOe cyc
neHSH.R KneTOK npOXOAHT CO CKOPOCTb~ 
3'M/C H ABHraeTC.R nepneHAHKyn.RpHO 

./5 K ny4Ky 4aCTH~. 06ny4eHHe np080AHnH 
8 nOCTO.RHHOM pe)f(HMe. 

An.R 3KcnepHMeHTOB 8 HMnynbcHoM 
pe)f(HMe Ha YCKOpHTen.RX B 011RI1 npHMe
H.RnH KaMepy, CXeMa KOTOPO~ npeACTaB
neHa Ha pHc. 1. B ~HnHHAPH4ecKOM 
6noKe /1/ HS Hepma8e~~e~ cTanH sa 
onbpHO~ peweTKO~ /2/ HaXOAHTC.R $Onb
ra HS cn~A~ /3/, sa KOTopo~ HMeeTc.R 
naa WHPHHO~ 4 MM H rny6HHO~ 80 MKM, 
4epes naa paCT8op sepTHKanbHO nepe

ceKaeT nyttoK 4aCTH~ H cTe·KaeT 4epea Tpy6Ky /5/ 8 ynasnH8a~~H~ 
COCYA /6/*, 3Ta KaMepa npeAynpe)f(AaeT nonaAaHHe 8 KYnbTypy HH
$eK~HH H nOSBOn.ReT np080AHTb o6ny4eHHe 8 rHnOKCH4eCKHX ycno8H.RX. 
CKopoCTb npoToKa cycneHSHH, pasHa.R npHMepHo 10- 2 Mn/c, AOCTa~o4-
HO ~ana An.R pa6oT~ C HMnynbCH~M ny4KOM AnHTenbHOCTb~ 20 MC~ ~03H
MeTpH.R ocy~eCTBn~nacb HOHH3a~HOHHO~ KaMepo~, OnHCaHHO~ paHee 4/, 

1 .3. OnpeAeneHHe A8YXHHTe8~X paap~808 AHK 

An~ qnpeAeneHH.R A8YXHHTe8biX paapbiB08 AHK KneTKH B Te4eHHe 
18 4aCOij MeTHflH 3H-THMHAHHOM /5MKH/Mn/.nocne o6ny4eHH.R cycneH-
3H~ KfleTOK 8 KOflH4e~T~e 0,1 Mfl 3aMopamH8anH C MOMO~b~ aSOTa H 
COXpaH.RnH 8 Ta_KOM 8HAe AO o6pa60TKH. nepeA ~eHTPH$YrHp08aHHeM 
aaMopo)f(eHH~e o6paa~~ paaMe~anH Ha no8epxHoCTH nHSHPY~~ero pacT-
8opa Ha rpaAHeHTe 5-20% caxaposbl. nHaHc KneToK ocy~ecTBn.Rnc.R 8 
Te4eHHe 4aCa B TeMHOTe. npo6bl ~eHTpH$yrHpoeanH 17-24 4aCOB /8 3a
BHCHMOCTH oT A03~ o6ny4eHH~/ e ynbTpa~eHTpH$yre VAC-602 c poTo
poM 

11
Swingout 11 co cKopocTbiO 9000 o6opoToe e MHHYTY. 

AHanHs nony4eHH~x np~Hne~ ceAHMeHTa~HH ocy~ecTen.RnH c noMO~b~ 
C4eTHO~ nporpaMM~. Aon~ ABYXHHTee~x paap~808 AHK (~ pacc4HT~8anH 
no ypa8HeHH~ 

tl 1 
8 - Tn' • /5/ 

tlD 

rAe 0- A03a B rp H Mrt - cpeAHe4HCneHHOe 3Ha4eHHe MOneKyn.RpHoro 
eeca. oonee noAp06Ho MeTOAHKa onHcaHa 9/S~ 

* npH He06XOAHMOCTH MO)f(HO OXna)f(AaTb cycneH3H~ KneTOK /4/. 

3 



2. PE3YnbTATbl H 06CYJK,QEHHE 

B Ta6n. 1 np~eeAeHw 3Kcnep~MeHTanbHO nony4eHHwe AaHHwe no ew
XOAY ABYXH~Teewx paapweoe AHK ~ pacc4HTaHHwe 3Ha4eH~H napaMeTpar. 

Ta6JIHII,a I 

BbiXO,!J; ,IJ;BYXHHTeBblX pa3pbiBOB ,[(HK B 3aBHCHMOCTH OT Jll13 H3Jiy<IeHHM 

BH.o; H3Jiy<IeHHfl ITI13, K3B/MKM BbiXO,IJ; p;ByxHHTe-
BbiX pagpbiBOB .[(HK · r 
/fp ',IJ;aJibTOHr-l 4 

peHTreHOBbl JIY'IH 
p;eMTPOHbl 
a -<IaCTHll,bl 

HOHbl C 12 

,... 10'\--i. ~""· r-: ... 
~ 

..... .. 

'\' I m· ' ~:\ . 
~ 

~ 10·1 ·.. .... 

! • ... 2 .. ~ 

·~ ... 

1rr' . , ~·-~ 

. ·. 
···f. .. 

2,5 
7,35 

32,0 
360,0 

3,3·10-12 
4,6·10-12 
6,8. 10-12 
5,9·10-12 

I ,0 
l ,4 
2, I 
I, 8 

PHc. 2. KpHBbie BbDKHBaHHH KJieToK 
KHTaMCKOrO XOMHKa V79-4 rrpH 
p;eMCTBHH pa3HblX THITOB H3Jiy<IeHHM. 
I - peHTreHOBbl JIY<IH; 2 - .o;efiT-
pOHbi; 3 - a -:<IaCTHll,bi; 4 - HOHbl C12 

Hr'o 5 10 15 20 ~~o"'"' 

Ha p~c. 2 oTAenbHWM~ 3Ha4KaM~ 
~3o6pameHw nony4eHHWe 3Ha4eH~H 
3Kcnep~MeHTa no ewm~eaeMOCT~ Kne
TOK nocne B03AeHCTBHH ~3ny4eH~H, 
npeACTaeneH~~x e Ta6n. 1. Cnnow-

HOH n~H~eH noKa3aHa KP~BaH Bblm~saH~H S(D) - !, ·B11 e AnH peHT-
reHOBbiX ny4eH, pacc4~TaHHaH AnH Tex -3Ha4eH~;7; 1napaMeTpoe Bil ~ a~). 
KOTopwe np~BeAeHw e Ta6n. 2. 

Ta6JIHII,a 2 
Ilapar-.teTpbl KPH:BOM BbDKHBaHH:fl ,!J;Jlfl peHTreHOBbiX Jiy<IeM 

* (0) * 
f1 Bfl ail 

I 7,17 0,00658 

2 -22,177 0,01158 

3 28,604 .. 0,01525 

4 -16,021 0,01893 

5 3,422 0,02260 

* AnH pac4eTa 3T~x napaMeTpoe ~3 KP~BOH peHTreHOBbiX ny4eH f~H
Tep ~ Wynb~ paapa6oTan~ npocTy~ rpa$~4eCKY~ MeTOAHKy/6~ 

4 

J 

J 

100 

20 

10 

0,11 

s '·· . ·. 

10 

~.,. :-... 
f'r·j. __ _ 
i !-~ 
Q. •• •• e , 

10 ··, 

PHc. 3. 3aBHCH:MOCTb ce<IeHH:H 
H:HaKTliBali,H:H UQ OT Jll13 

00 
H:3-

JIY<IeHHH. Ocb a5cli,Hcc - Jll13"" 
H3Jiy<IeHHM, K3B/MKM; OCb op
,!J;H:HaT - Ce<IeHH:e HHaKTHBali,H:H, 
MKM2 . 

nn>/K3B/MKM/ 

10 
10 15 20 llo"(fl>l 

PHc. 4. TeopeTH<IeCKH:e KPHBbie 
Bb~H:BaeMOCTH ,!J;Jlfl ,IJ;HaMeTpa KJie
TO'IHOrO fl,!J;pa aO =40 MKM 2 

/MeHbWHM HaKJIOH/ H ao= 60 MKM2 

/ooJibillHM HaKJIOH/; 3Ha'!KaMH 
rroKa3aHhl Te ze .o;aHHhle, qTo Ha 
pHc.2. J - peHTreHOBhl JiyqH:; 
2 - p;eii:TpOHbi; 3 - a -qacTHll,bi; 
4 - C 12 -HoHbi. Ocb a5cli,H:cc -
,!J;03a, fp; OCb op,IJ;H:HaT - ,!J;OJIH 
BbDKHBWHX KJieTOK • 

AnH nepepac4eTa 3Ha4eH~H a~0 l e 3Ha4eH~H ail AnH pa3Hb1X BIIIAOB 
4aCT~~ no ypaBHeHH~ /4/ AOnmHO 6b1Tb ~3BeCTHO Ce4eH~e KneT04HOrO 
HAPa ao . Era onpeAeneHHe AnH KneT04HOH KynbTypw e cycneH3~H aa
TPYAHeHo. AnH 3TOH ~en~ 6wn1-1 nocTaeneHbl 3Kcnep~MeHTbl no onpeAe
neHM~ KP~BOH ewm~BaH~H KneToK, o6ny4eHHWX 4aCTM~aM~ Ne 22 c nn3 
890 K38/MKM. H3 KOHe4HWX HaKnOHOB n; 1 ceMeHCTBa KPMBWX nony-

-1 
4MJ1~ Ce4eH~-Je MHaKT~Bal!MM U() a-16LET

00
Do , 3aBHCMMOCTb KOTOpOr,IJ 

OT nn3 npeACTaeneHa Ha p~c. 3. H3 3T~X peaynbTaTOB B~AHO, 4TO 
eenH4MMa ce4eH~R pasHa npMMepHo 60 MKM 2. AnH a 0 co 3HaL!eHMHMH 
40 1-1 60 MKM 2 BeJ1~4MHY all paCC4HTanM no ypaBHeHH~ /4/, a 
KPHBWe BWmHBaHHH - no ypaBHeHH~ /2/. 

Ha pHc. 4 np~BeAeHbl pacc4~TaHHble KP~Bble Bblm~eaHHH "' 3Kcnep~MeH
TaJ1bHwe 3Ha4~H~H BWmHeaeMOCT~ KneTOK, o6ny4eHHWX 3apH.eHHWM~ 4ac
TH~aMH. Ha~ny4Wee COOTBeTCTB~e paC4eTHWX KPHBWX Ill 3KCnepHMeHTanb
HWX AaHHWX nony4eHO AnH KJleTOK C Ce4eHHeM HAPa UQ = 60 MKM 2. 3T~ 
~aHHhle noKaawea~T, 4TO nony3Mn~pH4eCKaH TeopHH r~HTepa M Wynb~a 
co 3Ha4eHHHMH r AJ1H ABYXH~TeBbiX paapweoe AHK noaeonHeT enonHe 
YAOBJ1eTBOPHTeJ1bHO npeACKa3WBaTb xapaKTep KP~BWX BhlmHeaeMOCTH Kne
TOK AnH H3ny4eHIIIH C pa3HOH nn3. 3TO 03Ha4aeT, 4TO HHaKTHBa~HH 
AeneHHH KneToK onpeAenHeTCR o6pa3oBaH~eM ABYXHHTeewx paapweoe AHK, 
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a APYr~M~ B~AaM~:nospemAeH~~ B npeAenax T04HOCT~ 3Kcnep~MeHTa 
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HET RH OPOBEROB B BAWEA BHBRHOTEKE? 
• 8bl MOlKeTe nOJJY'IMTb no nol!Te n~pel!MCJJeHHble HMJI(e KHIH'M, 

113-11787 

1113-11807 

.Ill ,2-\2036 

, 
111,2-12450 

1111-80-13 

114-80-271 

114-80-385 

112-81-543 

1110,11-81-622 

111,2-81-728 

1117-81-758 

111,2-S2-27 

P18-82-117 

112-82-568 

119-82-664 

ecJJM OHM He 6biJJH 3aKa3aHbl paHee. 

{.., , ,.,. ~· I' f ,~ fr,, ,·· -~~"\''J) /' f..i~; 

TPYA~ III H~AyHapOAHOH WKOnw no HeHTPOHHOH ~3HKe. 

1 
~ywTa, 11978( , , " , i , 'f'l " . ', 3 p, 00 K •• 

TPYA~ III He.AYHapoAHOro cose~aHHA no nponopu~oHanb-
H~M w APeH<I!<>B~~ ~<;"ff~~· AY_f?Ha, 1~78. t. p. 00 K. 

TPYA~ VI Bceco03Horo coae~aHHA no ycKopwTenAM aapA-
*eHH~x 4aCTHU. AY6Ha, 1978 /2 TOMa/ 7 p. 40 K • 

TpyA~ V He*AYHaPOAHoro•'CeMHHapa no npo6neMaM ~3HKH ,,_. ,. 1• 
B~C!JKHX ,3Hep~HH, ,IU(.fi.H·.i!, 1978. ,.. 5, p,, QQ K, 

TPYA~ XII Me*AYHapoAHOH'WKOn~ MOnOA~~y4eH~x no ~H3HKe 
·a~COKHX 3HeprHH. npHMOPCKO, HP6, 1978. 

TPYA~ VII BcecooaHoro cose~aHHA no ycKopwTenAM 3apn
*eHH~x 4acTwu,· AY6Ha, 1980 /2 TOMa/ 

TPYA~ pa604ero coae~aHHA no cwcTeMaM w MeTOAaM 
aHanHTH4eCKHX B~4HCn~HHH Ha 38M H HX npl-1MeHeHH0 
B TeopeTH4eCKOH ~H3HKe 0 lly6Ha, 1979 

TPYA~ He*AYHaPOAHoH KOH~epeHUHH no npo6neMaM 
HeCKOsibKHX Ten··a IIAePHOH $H3HKe. AY6Ha, 1979. 

TPYA~ He*AYHaPOAHOH wKon~ no CTPYKType AApa. 
AnywTa, 1980. 

lPYA~ VI Me*AYHaPOAHoro coae~aHHA no npooneMaM KBaH
ToooH TeOPHH nonA. AnywTa, 1981 

TPYA~ Me*AYHaPOAHoro coae~aHHA no npooneMaM MaTeMaTw-
~ • I ' ~ 

4eCKOro MOAenHpOBSHHA B AAepHO-~H3H4eCKHX HCCneAOBa-
HHRX, IIYOtia, 1980 

TPYA~ VI Me*AYHaPOAHOro ceMHHapa,no QpooneMaM ~H3HKH 
B~COKHX 3HeprHH, lly6Ha: 1981 '. . , . 
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TEMA'Il111ECKHE KATErOPmt flYBJIHKAU)tR 

OB»E~HHOrO HHCTHTYTA ~PHYX 
HCCJlE,ltOBAHHA 

HHnexc TeMBTJIKB 

1, 3KcnepHMeHT8flbH8ft ¢M3HK8 B~COKHX 3HeprHH 

2. TeopeTH4ecKaR ~3HKa a~cOKHX 3HeprHH 

3. 3KcnepHMeHT8flbH8R HeHTpOHH8R ~3HK8 

4. TeopeTH4eCKaR $H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpocKonHR H paAHOXHMHR 

7. ~3HK8 TR*en~X HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 

A8HH~X 

11. B~4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TeXHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR Taep~x Ten H *HAKOCTeH 
RAePHWMH MeTOA8MH 

15. 3KcnepHMeHTanbHaR ¢M3HKa AAePH~X peaK~HH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTpHA H ~3HKa 3a~Tw 

17. TeopMA KOHAeHCHpOBaHHOFO COCTOAHHR 

18. Hcnonb30BaHHe pe3ynbTaTOB H MeTOAOB 
~YHAaMeHT8flbHWX ~3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTAX H8YKH H TeXHHKH 

19. 6HO~H3HKa 

'1 

1 
\ 

' J. ··, 

I 

.i 
' I 

.'1 
•! 
ll 
' "'! 

' 

A6enb X. ~ AP· 
AsyxH~Teswe paspwsw AHK-~ ~HaKT~Baq~A KneToK MneKon~Ta~~~x 
B 3aB~C~MOCT~ OT nn3 ~3ny4eH~H. 

3Kcnep~MeHT ~ Teop~A 

19-82-837 

nony3'Mn~p~4eCKaA TeOp~A ~HaKT~Balj~~ K.ileTOK MneKon~T<l~II\~X pa3Hb1M~ B~AaM~ 
~OH~3~PY~II\~X ~3ny4eH~H, C03AaHHaH f~HTepOM ~ WynbqeM/U , COAepm~T TOnbKO 
OA~H HeonpeAeneHHbiH napaMeTp - r, KOTOpbiH paBeH OTHOC~TenbHOMY 4~cny nospem
AeH~H AHK, OTBeTcTBeHHbiX sa ~HaKT~Ba4~~ KneToK, np~ OA~HaKOBbiX A03ax ~ccne
AYeMoro B~Aa ~snyYeH~A ~ peHTreHoswx nyYeH. CneAOBaTenbHO, AaHHaA Teop~A 
nossonneT 3KCnep~MeHTanbHO nposep~Tb, KaKOH_ T~n nospemAeH~A AHK on~cbrBaeTcA 
napaMeTpOM r 

B HaCTOA~eH pafioTe C ~cnOnb30BaH~eM KneTOK K~TaHCKOfO XOMAKa V79-4 B na
pannenbHbiX onb!Tax onpeAennn~cb napa~o~eTp r AnA ABYXH~TeBbiX pa3pb!BOB ~ Bbrm~

saeMOCTb KneTOK nocne B03AeHCTB~A pa3HWX B~AOB ~3ny4eH~H. Kp~BWe BWm~BaH~A, 

paccY~TaHHble Ha ocHosaH~~ 3Toro napaMeTpa r , xopowo cornacy~TCA c 3Kcrlep~
MeHTanbHbiM~ KP~BbiM~ Bblm~BaH~A. nony4eHHble pesynbTaTbl nOATBepmAa~T npeAnOno
meH~e, 4TO ABYXH~Teswe paapwsw AHK ABnA~TCA co6wT~AM~, nemaii\~M~ s ocHose 
neTanbHOro AeHCTB~A ~OH~3~PY~~~X ~3ny4eH~H. 

Pa6QTa swnonHeHa B na6opaTop~~ AAepHwx npo6neM O~H~. 

r--- npenp~HT 06beA~HeHHOro ~HCT~TyTa AAePHbiX ~ccneAOBaHHH. Ay6Ha 1982 

Abel H. et al. 19-82-837 
Double Strand Breaks in DNA and Inactivation of Cells 
in Dependence from LET of Irradiation: 
·Experiment and Theory 

The theory developed by GUnther and Schulz describes the inactivation of 
cells and contains only one free parameter: the relative frequency r of DNA
lesion, which is responsible for inactivation. Thereby the theory offers a 
possibility to test, whether with r for DNA double strand breaks the theore
tical prediction of the survival of cells corresponds to the experimental 
reality. 

We exposed Chinese hamster cells of the strain V79-4 to the radiation of 
different quality and determined the survival and ~ for DNA double strand 
breaks. Using theQ the r-values we calculated the survival rate of cells and 
obtained a good confirmity to the experimental values. Jhis result verifies 
the assumption, that the DNA double strand breaks are the main source of 
cell inactivation. · 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR . 
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