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BJUSHUE YCHJINBAIOIINX SKPAHOB HA ®OTOT'PA®UYECKHUE CBOHMCTBA
PATMOTPA®UYECKOTO ®OTOMATEPHAJIA HA TOJAMEPHOM TMOJIJIOKKE
P 9KCIHIOHUPOBAHUHN MOHU3UPYIOINUM H3JITYYEHUEM

Knioueswvie cnosa: ycunugsatowuil sxpan, paouozpaguyeckue Mmamepuansl, NOIUMEPHAs OCHO8A, CKpblMoe u3oopaicetue.

Hccnedosano usmenenue pomoepaguueckux ceoucme paouoepa@uueckux Gomomamepuanos npu 3KCHOHUPOBAHUU
UOHUBUPYIOWUM U3TYUEHUEM 8 KOHMAKmMe ¢ YCUTUBAIOWUMU IKPAHAMU HA OCHO8e Mmedu u ceunya. Ilokazano, umo
gomocpaghuueckue ceoticmea paouozpaghuueckozo gomomamepuana 3a6UCAmM om MOTWUHbL YCUTUBAIOWE20 IKPAHA U

OHepeUU UOHUIUPYIOULe2O U3TTYUEHUS.

Keywords: intensifying screen, x-ray film, polymer base, latent image.

In this investigation the change of photographic properties X-ray films was analyzed when they exposed by ionizing
radiations with using of intensifying screens. Intensifying screens with cuprum foil and lead foil were used. It is shown
that photographic properties of X-ray films depended upon the thickness of intensifying screen and energy of y-rays

and X-rays.

[ToryomeHne  MOHM3UPYIOUIETO  W3ITyYCHHUS
OTIPEEISIIOT, B OCHOBHOM, JBa (haKkTOpa: XUMHUYECKUH
cocTaB marepuana u ero toiauuna [1]. B 3aBucumoctu
OT SHEPTHH IAJAroIIero M3Iy4eHUs 3TH nBa (hakropa
OyIyT ompenensTh NeicTBHE yCHIMBAIOIIETO YKpaHa Ha
dotorpaduueckiie  cBOICTBa  pamuorpaduIecKoro
Marepuaia Ha TnoJuMepHodM ocHoBe. Ilpu sTOoM
MPOTEKAIOT [Ba KOHKYPHUPYIOIIMX, C TOYKH 3pPEHUI
BIMSAHUSA HAa  OMYJIbCHUOHHBIM  CIIOH, IpoLecca:
norJioleHue (U paccesHue) B CaMOM JKpaHe - 3a CUEeT
4yero MMPpOUCXOAUT YMCHBIICHUE HMHTCHCUBHOCTHU
W3JIyYeHHs, TAJAIOIIEro Ha SMYJIbCHOHHBIH CIIOH, H
SMHUTTHPOBAHHUE JIEKTPOHOB NPH MOTJIONICHUH.

®opMupoBaHHE CKPHITOTO H300paKeHHS HPHU
neficTBUn HOHU3HPYIOIIETO M3y YCHHUS
(pEHTTeHOBCKOTO WJIM TaMMa-H3IyYeHHsI) MPOUCXOIUT
3a CYET AIIEKTPOHOB, OOPA3YIOMIUXCS MPH MTOTIOMICHUN
stux wm3nydeHuid [2, 3]. OOpa3zoBaHue 5SJIEKTPOHOB,
okasbiBaOIMX (ororpaduueckoe IeicTBHE, MOXKET
MIPOUCXOIUTh KaK B CAMOM SMYJIBCHOHHOM CIIO€, TaK U
BHE CJIOSl — B YCUWIMBAIOLIEM 3KpaHe. B npakrtudeckoi
IIPOMBIIIIJIEHHON panuorpadun B KayecTBe
YCUJIMBAIOILEr0 3KpaHa 4acTO NMPHMEHSAETCS CBUHIIOBas
¢onmpra, KOTOpass ~HAaxXOAWTCI B  KOHTAaKTe C
SMYJILCHOHHBIMH CIIOSIMU. Jl7THA 1po6era 3JeKTpOoHOB,
BBIJCISIONIMXCST  NPU  TNOMJIONICHUM  W3JIy4YeHHs,
OTIpeNIeNsIeTCsl SHEPTHEeH UCTOYHNKA M3ITyICHUS.

W3BectHo [4], 9TO TpH SKCIIOHHPOBAHHUH
MOHU3UPYIOLLIUM U3IYyYEHHEM C dHepruel 75 kB miuna
mpobera  3JEKTpOHA B HOMYJIBCHOHHOM  CJIO€,
colepamieM paBHOEe 1O Becy KommdectBo AgHal m

xematuHa, cocTtaBaser 30 MM, C  yBenndeHHEM
SHEPruM M3JIy4eHUs JUIMHAa Tpodera  dIeKTpoHa
YBEIINYUBACTCS. B YCIOBUAX IIPAKTUYECKOU
pamuorpaduu SHEpPrusi HMOHWU3UPYIOUIETO H3IIyYESHUS
MoxeT mpesbimate 1 - 10 M»sB. B stom ciyuae
oOpasytomuecs 3JIEKTPOHBI MOTYT nepeceyds
SMYJIbCUOHHBIA  CJIOM,  OCHOBY U OKa3aTh

(oTorpaduyeckoe neiicTBUE HA APYTOW SMYITBCHOHHBII
CJIOH, KaK 3TO TIOKa3aHo B pabore [2].

Iockoneky YCUIIUBAIOIIE 9KpPaHBI
HOMEIIAIOTCS C  JABYX CTOPOH paxuorpau4eckoro
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To oTorpaduueckoe JeHCTBHE OITHX
SMHUTTHPYEMBIX TIpH
MOXKET

Marepuara,
SKpAaHOB, TOYHEE DJIEKTPOHOB,
MOTJIOIEHUH HMOHU3UPYIOLIETO  U3Iy4YEeHHUs,
HAKJIa/IbIBATHCSI.

3aBHCHMOCTH MEXTY SHepruei u
HATIpaBJICHUEM [BHKCHHUS DPACCESIHHBIX JJIEKTPOHOB U
3JIEKTPOHOB OTJAuH, BBLACIISIOIINXCS TPHU ITOTIIONICHUH
M3Iy4YeHUs, AEMOHCTpUpyeTcs nuarpammoint [lebas, u3
KOTOPOH BUAHO, YTO (POTOHBI MOTYT PAacCEUBATHCA BO
BCEX HAMpaBJICHUSIX, a OJIEKTPOHBI TOJIbKO BIiepén [1].

Jng  u3ydeHHs  BIMSHHUS — YCHJIMBAIOIIUX
SKpaHOB Ha CBOICTBa panuorpaduyeckux
(oromaTepuanos npu 9KCIIOHUPOBAHUH

HWOHU3UPYHOLIIUMU HU3ITYUYCHUSAMU (peHTFeHOBCKI/IM nim

raMMma-u3IydeHHEeM)  NPOBOAWIM  SKCIIEPUMEHTHI,
npexycMaTpuBaiomue  auddepeHuanuo  AeHCTBUSL
WOHHM3UPYIOIIET0  HM3JIYYeHHUS,  IOIJIOLIEHHOIO B

9KpaHax, JJIEKTPOHOB, SMHUTTHUPOBAHHBIX W3 HSKPAHOB
IpH  TOIJONCHWH  HOHM3HPYIOMIETO  W3Iy4CHHS,
MOTJIOMIEHHOTO HEMOCPEACTBEHHO B AMYJIBbCHOHHBIX
CJIOSIX, U 00PAaTHOTO PACCESIHHOTO U3JTy4EHHSI.
VYcTaHOBKa 711 MPOBEACHUS 3KCIEPUMEHTOB
BKIIIOYaja B ce0f MCTOYHUK  HOHM3HUPYIOLIETO
W3JTydeHHs, QUIABTP M3 AITIOMHHHUS TONIIHMHON 4,5 MM
JUIL  yCTpaHEHHs  JUIMHHOBOJIHOBBIX  KOMIIOHEHT
HEOJHOPOJHOI O U3Iy4YEHHUs, PEHTT€HOBCKHI
KOJUTUMATOp IS OTpaHWYEHHs IIUPUHBI  ITydKa
HOHM3HUPYIOMIETO H3ITyYEHIsI, MOIYJISATOpa SKCIO3UIINU
JUTSA Tpagalliil MHTEHCUBHOCTH W3JIYYCHHS, ITaJarOIIero
Ha paauorpapuyeckuil Marepuan ¢ YCHJIHBAIOLIMMHU
9KpaHaMH W MPEICTABILIOMIEro co00il CTymeHYaThIi
KIIUH U3 aTIOMAHUEBOTO CIUIaBa, CBETOHETIPOHUIIAEMYIO
Kaccery, B KOTOPYIO IOMEIIAIUCHh HCHBLITEIBAEMBIC
panuorpaduyeckre Marepuanibl U YCHJIMBAIOIINMC
skpaHbl.  KoOHCTpykuust — kacceTsl — oOecrieunBaia
TUIOTHBIN KOHTaKT SMYJIbCHOHHBIX CIOEB
panuorpaduyeckoro Marepuasa € [MOBEPXHOCTBIO
VCHIIMBAIOIINX OSKPAaHOB I HW30CKaHUS —TOTEPh
AJIEKTPOHOB, JMHTTHPOBAHHBIX W3 OKPAHOB M, Kak
CIICZICTBAE, YMCHBIICHHUS ONTHYECKOH IUIOTHOCTH
nzobpaxenus. Jlo3a oOmydeHus, mnajgamom@as Ha
HCIBITBIBaEMBIE o0pasipl, KOHTPOJHUPOBAJIACh



nosumerpoM JIPT-04 ¢ peHTreHOCHMHTHUISIIIMOHHBIM
JIATYHKOM.

Cxema OKCIICPUMEHTA IO HU3YUCHUIO BJIHUAHUA
YCWIMBAIOIIMX 9KpaHOB Ha (ororpaduueckue cBoiicTa
panuorpaduueckux (oromarepuanon npu
SKCIIOHHPOBAHUM  HOHM3UPYIOUIMMHU  W3ITyYCHUSIMH
npuBeeHa Ha puc. 1.

Puc. 1 - Cxema »HKcnepuMeHTa MO0 H3YYeHHIO
oco0eHHoOCTel (hOpMHpPOBAHHST PATUOTPAPHIECKOrO
u3o0paxkeHusi: 1 - HCTOYHUK HOHHM3HPYIOLLEro
H3JIy4eHus;. 2 - puabTp; 3 — KoAIMMAaTOp; 4 - MOTOK
HOHHM3MPYIOLIEro U3JIy4YeHUusI; 5 - MOAYJAATOP
IKCMO3UINHU (CTYNEeHYAThIN KJIUH U3 aJIOMUHUA); 6 -
nepeHNil yCWIMBAOIWMA 3KpaH; 7 - 3agHuid
ycwiuBaommii  3kpan; 8 — kaccera; 9 —
paguorpadpmuyeckuii poromarepuai; 10 — nepexnuii
YCHJIHBAKOIIUI 3KPaH, HAXOASIIHIICA B KOHTAKTe ¢
IMYJBCHOHHBIM cJioeM; 11 — 3aqHuil ycuJIMBaKOWMi
IKpaH, HAXOISIIHIiICA B KOHTAKTEe ¢ IMYJIbCHOHHBIM
cjoem; 12 - peHTreHOCHUHTWIISIMMOHHBINH AaTYNK;
13 — no3umetp APT-04

OKCIIOHMPOBAaHUE  HMYJIbCHOHHBIX  CIOEB
OCYIIECTBJISUI  HETOCPEICTBEHHO  MOHHM3HPYIOIIUM
n3TydeHneM (B 3TOM CIydae YCHJIMBAIOIINE 3KPaHBI

BBIHOCHIIUCh 332 TMpeIelbl KacceTbl) U TEeM IKe
M3JIyuYeHHEM, HO B KOHTaKTe C YCHJIHMBAIOLIUMHU
9KpaHaMH.

B 3aBucmMoOCTH OT DSHEpPruM H3IIyYeHHUS,
MaTepHaia U TOJIIMHBI YCHJIMBAIOIIEro SKpaHa MOXKET
HU3MEHAThCS KaK HMHTEHCHUBHOCTh H3JIyYeHHs, TaKk U
JUIMHAa Tpo0era »JJIEKTPOHOB, a, CJENOBaTEIbHO, U
COOTHOIIIEHUE MEXIYy BKIaJaMH 3THX IPOLECCOB B
MOCTPOEHHE pasuorpaGuIecKoro n300paskeHusl.

CoOTHOIIEHHE MEXIy OTHMH IPOLECCAMHU

MOXHO XapaKTepnu3oBaTh YUCJIICHHO PasHOCTBIO
OIITUYECKUX TUIOTHOCTEM:
A=D,—Dgs; (H = const),

rone A — pa3sHOCTh ONTHYECKHMX IUIOTHOCTEH; D, —
ONTHYECKAas  IUIOTHOCTH  OMYJBCHOHHOTO  CIIOS,
3KCHOHI/Ip0BaHHOFO B KOHTAaKTC C yCl/IJ'll/IBaIOH_lI/lM
skpanoM; Dg, — onTHdeckast INIOTHOCTD AMYIbCHOHHOTO
CJI0sI, SKCIOHMPOBAHHOTO C YCHJIMBAIOLIMM DSKPAaHOM,

BBIHECCHHBIM 3@ Mpenmenbl Kacceth;, H — 1o03a
00JTy4eHusI.

Bennunna A, paBHas pasHHIE ONTUYECKHUX
IUIOTHOCTEH,  XapaKTepu3yeT  BKJIaJ  BTOPHUYHBIX
JJIEKTPOHOB,  3MUTTUPOBAHHBIX W3  JKpaHa, B

MOCTPOCHUEC I/1306pa)K€HI/ISI U TOKa3bIBACT HPUPOCT
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ONTHMYECKOH  IUIOTHOCTH 33  CHET  93JIEKTPOHOB,
0o0pasyouMxcss  BHE  OMYJIBCHOHHOTO  CJOSL |
okaspiBaroOlMX  (oTrorpaduueckoe  JCHCTBHE  Ha
SMYJIbCUOHHBIA cnoii. Ha puc. 2 mpencraBieHa
3aBUCHUMOCTE A D, — De, or sHeprun
HOHU3UPYIOIIECTO U3ITYUCHUS.

D2-Dee.B

1

12 /
/

N —
Ly

0.01 0,1 1.0 E MsB

Puc. 2 — 3aBucumoctb gororpaguueckoro aeicTBus
yeuausatomero 3kpana (D,—Ds;) or 3ueprum
HOHU3MpYIOLIero u3aydenusa: 1 — ycuauBaiomme
3KpaHbl M3 CBHHUOBOH (poabru; 2- ycuiamBalouiue
JKpaHbI U3 MeHOH (oabru.

B IKCIIEPUMEHTAX HCIIOJIb30BAIH
YCUIIMBAIOIIME JKpaHbl M3  CBUHLOBOH  (OJBrH
tommuuor 0,023 MM W MemHOW (OJBIH TOJIUHON
0,029 mm. PesympraThl moOKa3amu, YTO B Ipeeiax
HCCIeyeMOro HHTepBaja »JHepruit BennumHa A
BO3PACTAET C YBEIMYECHHEM JHEPIUH SKCIOHHUPYIOIIETO
N3JTy4YCHUA. 3TO CBUACTCIILCTBYET O TOM, 4YTO POJIb
QJICKTPOHOB, OMUTTUPOBAHHBIX u3 ycuiivBaromero
JKpaHa, B MMOCTPOCHHUH paauorpaduIeckoro
M300paKeHUs] YBEIMYUBACTCA C POCTOM DHEPTUU
HOHM3HUPYIOMIETO U3TYICHUS.

Y CBUHIIOBOTO JKpaHa 3TO BO3pacTaHHE
HaOmogaeTcss B OOJBINEH CTEIIEHH, YeM y METHOTO, YTO
CBHJETEIBLCTBYET O TOM, YTO BKIAJ 3JIEKTPOHOB,
SMHUTTHPOBAHHBIX W3 YCHJMBAIOIIEr0 OJKpaHa, B
TOCTPOCHHE paauorpaduIecKoro U300paKeHUs
YBEJIMYMBAETCSI C POCTOM aTOMHOI'O HOMEpa 3JIeMeHTa U
JIUHEWHOTO KO3 PuiiMeHTa 0caabIeHus.

B Tom ciyuae, xorma BemmumHa A < 0,
9JIGKTPOHBI, BHIOMBACMBIC M3 YCHIIMBAIOIIETO 3KpaHa
IIpU  TOIJIOIIEHUH HMOHU3UPYIOILETO M3IYy4YEHHs, B
MOCTPOCHUU  Paguorpauueckoro H300paKeHHS HE
YYacTBYIOT.

Heo0xomuMo OTMETHTH, YTO METAJUTMYCCKHE
VCHIIMBAIOIIUE OKPAaHBI BHIMOJNHAIOT (DYHKIHIO HE
TOJIBKO «YCHJIUTENS» JCUCTBUS W3IYyUYCHHUS, HO TAKIKE
CHOCOOCTBYIOT TOBBIIICHHIO Ka4eCTBa M300paKEeHHS 3a
CYET MOTJIOUICHHUS] PACCESIHHOTO H3JIYYEHHsI, KOTOPOE,
KaK MPaBmiIo, IMeeT OoJiee HU3KYIO SHEpruio [5].

YcunuBaromue — 3KpaHbl  M3TOTaBIMBAIOTCS
OOBIYHO M3 METAIUIOB C BBICOKUM aTOMHBIM HOMEpOM,
OTHAKO B TMOCJCIHHE TOABl HAXOJAT JOCTATOYHO
HIMPOKOE MPUMEHEHHE TAKXKE YCHUIIMBAIOIINAEC YKPAHBI U3
0JI0Ba, >keje3a u Menu [1].



B JIaHHOM pabore HCCIIEeIOBAIH
3¢ GEKTHBHOCTh ICHCTBUSA yCWIMBAIOUINX HKPAaHOB
pa3H0171 TOJIIIMHBI u U3 pasHbIX MCETAJJIOB Ha
SMYJbCUOHHBIC CJIOM C Pa3IHYHBIMH  CPEIHUMHU
pa3mepamu MuKpokpucTtauioB AgHal B 3aBucuMocTH
OT PHEPTUU HOHU3UPYOMIETO U3ITYUCHUS.

®dororpadudeckoe JICHCTBHE SKPAHOB MOXKHO

XapaKTepU30BaTh K03 (hunreHTom yCUJIEHUS],
oTpenernsieMbIM OTHOIIEHHEM BpEMEHH
OKCIIOHMPOBaHUS ~ 0e3  9KpaHa KO  BPEMEHH

SKCTIOHHPOBAHUS C YCWIMBAIONMMHU JKpaHaMu (TIpH
MPOYUX PABHBIX YCIOBUSX):

7,
_ 63
K= ; (D = const),
T3
rne K — xodpduiueHt ycuneHus; Tgs — Bpems

9KCIIOHUPOBAHUSI 0€3 YCHIHMBAIOLIETO JKpaHa; Tgs -
BpEeMsl SKCIIOHUPOBAHHMS C SKPAHOM.

3KCH€pI/IM€HTLI OpoBOAXIIM  Ha 06pa3uax

panuorpaduyeckux  (GoToMaTepHaIoB CO  CPEIHUM
pasmepom mukpokpucrauioB AgHal 0,54 u 1,49 Mxm.
[Tpu 5KCHOHMPOBAHMU MX MTOMEIAIN B KaCCETY MEXIy
YCHIMBAIOIIUMH JKpaHaMH. B KadecTBe HCTOYHHKA
W3TYYCHUS. WCIIONB30BATM PEHTTCHOBCKHUM ammapar C

HanpsDKkeHreM Ha TpyOke 150 kB.

K,

AV

06 0,3 1 h, mMm

Puc. 3 - 3aBucumocts ko3(ppunmenTa ycuiIeHus ot
TOJIUMHBI MeEpPefHero M 3aJiHero YCHUJIMBAIOIIMX
JKPAHOB M MaTepHaja 3KpaHa: 1 - yCHIHMBaIOLIUi
JKpPaH M3 CBMHIOBOH (OJIbIM PACHOJIOKEeH Iepen
IVIEHKOM; 2 — YCHMJIMBAIOUIMH 3KPaH U3 CBMHUOBOM
¢osbru pacnosokeH 3a IVIEHKOM; 3 - yCHINMBAIOIIM T
JKpaH u3 MeAHOH (oJbIM pacnosokeH mepen
IVIEHKOI; 4 - ycHIMBAWOIIMii 3KpaH M3 MeJHOI
¢oabru pacnosioxkeH 3a MIEHKOM

PesympraTel  skcmepumentoB  (puc.  3)
MOKa3aly, YTO TP YBEIHMYCHUH TOJIIUHBI IEPEIHETO
YCHIUBAIOIIETO  JKpaHa KOY(Q(UIMEHT  yCHICHUS
BO3pacTacT M, MPOHAs Uepe3 MaKCUMyM, YMEHBIIACTCS,
BEPOSITHO, ~ BCIEACTBUE TOTO, YTO  CKa3bIBAETCA
MOTJIOIIEHHE U3JIyYEeHHUs B CAMOM 3KpaHe.

Jns 3aqHEero sKkpaHa ¢ yBeJIMUEHUEM TOJIILIUHBI
TaKKe Bo3pactaeT KOI(G(GUIMECHT YCHICHHUS, OJHAKO, B
MEHbBIIIEN CTEeNeHW, YeM Ui TEPEeIHEro 3KpaHa.
JIOCTUTHYB ONpENENICHHOTO 3HAueHHs, KOI(PPHUIUESHT
yCWIEHHsS B JaJIbHEWIIEM HE H3MEHSETCs, BEpOSTHO,
BCJICZICTBHE TOT'O, YTO IIPH ATOW TOJIIMHE JIOCTHIAETCS
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NIPeAEIbHOE 3HAYEHHE WHTEHCHBHOCTH PAacCESHHOTO
N3ITy4eHHUS, JIEUCTBYIOILIETO B HAalpaBICHUH
3MYJIBCUOHHOTO cios, BEIMYHHA KOTOPOTO
oTpesieNnseTcss 3HAa4YeHHEM SHEPrHH 3KCIIOHHPYIOILIETo
U3Ty4eHUs.

AmnanornyHoe  M3MeHeHue  koadduireHTa
YCWIIEHHUS C YBEJIMYCHHUEM TOJIIMHBI YCHIMBAIOIIETO
9KpaHa TP  OKCIIOHMPOBAHMHM  PEHTI€HOBCKUM
M3Ty9eHHEM HaONIoganoch W IIPU  HMCHONb30BaHUHU
9KpaHOB W3 MenH, rac KOd(PQPHUIMEHT YCHICHHS OBLI
HIDKE, OTHAKO MHTEPBAJI TOJIIMHBI, B KOTOPOM 3KpaH
MMEET MaKCHMaJIbHOE 3HAa4€HHE, 3HAUNTEIbHO OOJbIIe.
Ecnmm s ycwiuBamoomero 5SKpaHa U3 CBHHIA
MaKCHMaJIbHbIe 3HaueHHs KOd(pPHULIMEHTA YCHUICHHS
HaXoJATcs B MHTEpBaje Toauuusl 0,5 — 0,8 MM, To ams
9KpaHa M3 MEIM HMHTEpBajJ, B KOTOPOM KOd(QHUIHEHT
YCHUJIEHHS MMEEeT MaKCUMaJIbHbIe 3HAYEHUsI, COCTABIISET
0,6 — 0,9 Mmm.

Ha puc. 4 npuBeneHsl KpHBbIE 3aBHCHMOCTH
OINITHYECKOH IIIOTHOCTH HM300pa)KeHUsS! OT 3KCIIO3HMLIUH
MIPYU SKCIIOHUPOBAHUHM PEHTTCHOBCKHM H3ITyYCHHEM C
HanpspkeHneM Ha Tpyoke 150 kB. Kpusesre 1, 3
COOTBETCTBYIOT SKCIIOHHPOBAHUIO 0O€3 YCHIHMBAIOILETO
9KpaHa I paguorpaduyeckux IUIEHOK CO CPEeIHUM
pa3smepom MukpokpuctaimioB AgHal 0,54 u 1,49 mxm
cooTBeTcTBeHHO. KpuBele 2, 4  COOTBETCTBYIOT
SKCIIOHUPOBAHUIO TE€X JK€ IUIEHOK C YCHJIMBAIOIUM
9KpaHOM M3 CBHHLOBOM (osbru TonmuHou 0,1 MM.

D.B

e

x=1.49 MEM

A e

WA
WV
Sl

0 02 0,4 0,6 08 1

Puc. 4 — 3aBuUCHMOCTH ONTHYECKOH TJIOTHOCTH
U300paxKeHHus1 OT IKCNO3MUMHU: 1 —IKCIIOHUPOBaHUeE
0e3 yCHJIMBAIONIEr0 3KpaHa; 2 - IKCIOHHPOBAHHUE C
YCHIUMBAIOIIUM JKPaHOM M3 CBHHIOBOI ¢oabru
Toamuuoii 0,1 wmm; 3 IKcnoHUpoBaHue 0e3
YCHIUBAIOLero 3KpaHa; 4 - HJKCIOHHPOBaHHME C
YCHIHBAIOIIAM JKPaHOM M3 CBHHIOBOH (oabru
Tormunoi 0,1 Mmm

CpaBHeHHE OKCHEPUMEHTAIBHBIX  JTAaHHBIX,
MPEICTaBICHHBIX Ha pHC. 4, I[OKa3ajo, YTO TIpPH
9KCIIOHMPOBAHUH pPaAUOrpapUYeckoro Marepuaia co
cpeaHuM pa3MepoM MukKpokpucramioB AgHal 1,49 MM
HaOmonaeTcs  OoJiblliee  MOBBIILICHUE  ONTHYECKOM
IUIOTHOCTH H300pa)XXE€HUsI, YeM IIpU SKCIIOHUPOBAHUH
panuorpaduueckoro ¢oromarepuana co  CPEIHUM
pa3mepom mukpokpuctamios 0,54 mxm (AD, > AD4).

B nienom pe3ysnbTaThl HCCIIEIOBaHUM MTOKA3aIH,
4TO npu 9KCIIOHUPOBaHUH HMOHU3UPYIOIINAM
M3IyYCHUEM paauorpaduaecKux MaTepualioB Ha



MOJMMEPHOIN TOJUIOKKE C YCHJIMBAIOLUIMMHU 3KpaHaAMH
MOBBILIEHUE YYBCTBUTEILHOCTH OMPEAEIACTCA CPEAHUM
pasmepom muKkpokpucrauioB AgHal, nmpuyem xaxxpomy
CpeqHeMy pasMmMepy IIpH  OMNpeNeNeHHOW 3HEepruu
W3JIyYeHUs] COOTBETCTBYET OIpEJe/ICHHAs! ONTHMANbHAsI
TOJII[MHA YCHJIMBAIOLIETO JKpaHa, KOTopas, BEPOSTHO,
3aBUCHT OT JUTMHBI IPOOeTa JIEKTPOHOB.

1. JlokazaHo, 4TO BKJIa]]
SMHTTHPOBAHHBIX W3 YCHJIHMBAIOIIErO OJKpaHa B
MTOCTPOCHHE pannorpaduIeckoro n300paKeHs,
YBEIMUNBACTCS c BO3pacTaHUEM SHEPTUH
WOHU3MPYIOIIET0  W3JIy4eHHs, aTOMHOTO  HOMepa
3JIEMEHTOB, COCTaBIIAIONIMX 3KpaH, U MAacCOBOTO
K03(h(ULMEHTA MTOTJIOLICHUS.

2. VYCTaHOBJIEHO, 4YTO TMpPU DKCIIOHUPOBAHHU
PCHTICHOBCKUM H3JIYUYCHUCM MHTEpBaJl TOJIIUHBI, B
KOTOpO#l MepelHui yCUIMBAIOMIMKA 3KpaH U3 CBUHIIA B
MaKCHUMaJIbHOM  CTENEHM TMOBBIIIAET  ONTHYECKYIO
IUIOTHOCTh  paauorpaduyeckoro  (oromarepuana,
cocrasiser 0,5 — 0,8 MM, a skpana u3 mexu — 0,6 — 0,9
MM. VYBeIWYEHHE TONIIMHBI SKpaHa BbINIE JTHUX
3HAUYEHUN MPUBOJUT K YMEHBILIEHUIO ONTHYECKOU
IUIOTHOCTH, &, CJEJOBATEIbHO, W YyBCTBUTEIBHOCTH
paguorpaduueckoro  Qoromarepuana,  BCIEACTBHE
YBEIMUYCHUS MOTJIOUICHUSI HOHU3UPYIOILETO H3IIyYeHUs!
B YCHJIMBAIOIIEM SKpaHe.

JJIEKTPOHOB,

3. CTaHOBJIEHO, YTO 3aJHUI yCHJIMBAIOIINI YKpaH
B MEHBIIEH CTENEHM  BIMSET Ha  3HAYEHHUE
‘lyBCTBI/lTeJ'II)HOCTI/I. quCTBI/lTeJ'II)HOCTb HC3HAYUTCIBbHO

pacTer ¢ YyBEJIWYEHHUEM €ro TOJUIMHbI M 3aTeM
JIOCTUTAeT TIOCTOSHHOM BEJIMYMHBI, ONpeJeIsieMon
SHEprue U3IydeHus.
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