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Pedepart

Mumtomnas pabora: 49 c., 25 puc., 4 Tabi, 18 uer.
OBBEKT MCCIENOBAHMs: MOJSTHPOBAHKE TONCBBIX XapaKTepHCTHK bera-

AMET  WICCTENOBAHMA: MOJIE/IMPOBAHNE MOTOKA IICKTPOHOB UL
omepa JIEB-1 Gymaru.

[lens paboTEL CMOIETHPOBATE BIMAHHE TAKUX (hakTOpOB KAK HATWIHE
oro 3apaza Ha Oymare M €ro CMCLICHHE B M3MEPHTCIBHOM 3a30DE,
MOFY OKa3bIBaTh BIHAHHC ‘Ha TOYHOCTE H3MEPEHHA MACCBl METpa
patHoro ruiotHomepom JIEB-1 ¢ HCHIOIB30BaHHEM HCTOYHHKOB HA OCHOBE
oroB Kr-85 1 Pm-147.

Pemaembie 3axadu: u3yuenue nnoraomepa JIEB-1, HOCTPOGHNE €10 MOZEIH
MOJCTHPOBAHMS. BBhiOJHEHHE MOJETHPOBAHNA CPEACTBAMH GEANT4
CTATHUECKOrO 3apsia OyMard. AHATH3 DE3yNBTATOB MOJCHHPOBAHIL
ALMA METPOIOTHYCCKUX XapaKTEPHCTHK IUIOTHOMEpPa JIEB-1.

\OcHOBEBIE PE3yTbTATE BLIIOJNHEH AHATH3 METOAOB M3MEPEHHS MACChI
KBAPAaTHOTO OYMAXHOTO IONOTHA; W3yqeHa 0cOBEHHOCTh TOCTPOSHHS
a JIEB-1; monydena maTemaTHuecKas Mojens miotHomepa JIEB-1
«oB Ha ocaose Kr-85 u Pm-147; BBIONHEHO MONENHPOBAHHE BIMAHK
CKOTO 3apsia HA SHEPICTHYECKHE XapaKTepHCTHKH MOTOKA SNEKTPOHOR;
@H aHauu3 pPe3yNbTaToB MOJIC/IMPOBAHMS; [PEVIOKEHBl  BAPUAHTHI
il METPOJIOTMIECKHX XapaKTePHCTUK INIOTHOMEPA JIEB-1.
[pakTudeckas MOMb3a: TOMYHEHHbIE PE3yNHTATEL MOIENUPOBAHUA U
sam@  MOTYT GBITH MCTIONB3OBAHBI U1  OUCHKH  [PHIOJHOCTH
pamns morsomepa JIEB-1 ma mpoussoactee ¢ Oojiee  CTPOriM
eHHBIM TpeOOBaHHEM K Ka9eCTBY Oymarm.



Prdepar

Hermuiomuas npaua: 49 c., 25 man., 4 tabn., 18 kp.

AG'ekr facieNaBaHHA: MAIPJIABAHHE [AIABBIX XapaKTapeicThik Od1a-
BBIIPAMEHBBAHHS.

Ipajmer pacnefaBaHHsa: MaJRISBAHHE NATOKY MIEKTPOHAY I IUIOTHOMEPE
JIEB-1 nanepst.

MbsTa mpanpl:  3MapIsBale  YIUBIY Takix (pakTrapay, fAK HasyHacuUb
CTaThIYHATA 3apajly Ha TAnepsl 1 Aro 3HAHUE ¥ BHIMIPATbHBIM 3a30PHl, AKid Mary
aKa3Balk YIUIBIY Ha [ak/a/IHacilk BRIMAPIHHA Macel MeETpa KpajpaTHara
nnotHomepom JIEB-1 3 BelkapeicTaHHeM KpBIHIN Ha acHoBe i3atonay Kr-85 1
Pm-147.

Bolpamansaeia 3azadsl: BeiByusHHe 1wiotHomepa JIEB-1, mabynosa sro
MamN Ui MaadissanHd. Beikananue mamiaasanda cpoakami GEANT4 yrumiey
CTATBIYHATA 3apajay [amepbl. AHAN3 BBIHIKAY MaadIABaHHA. AITBIMIZallbIA
METpaJIariaHbIX XapakTapbIcThIK mioTHoMepa JIEB-1.

ACHOVHBIA BBEIHIKI: BBIKaHAHBl aHAM3 MeTagay BHIMAPIHHA Mackl MeTpa
KBajIpaTHara nangpoBara najaTHa; BeIBydana acabmisacis nadynoBel M0THOMEpa
JIEB-1; arpeiMana maTamarbidHas Maaanb rotHomepa JIEB-1 mna xpemin na
acroBe Kr-85 i Pm-147; Brikanana MamdisgBaHHe YIUIBIBY CTaThIMHAra 3apajay Ha
JHEPreTHIYHBISA XapAKTAPBICTHIKI MTATOKY /IEKTPOHAY; NPaBe/I3eHEl aHalli3 BRIHIKAY
MaJRISBAHUs;  NPAaNaHaBaHbl  BAPBIAHTBL  ANTHIMI3ALBI  METpAATivYHBIX
XapakTapeICTHIK IoTHoMepa JIEB-1.

[pakTelvHas KapbICLb: ATPHIMAHBIA BBIHIKI MaJd/IABaHHA 1 aNnThIMi3allbli
MOIYIb OBILb BRIKAPBICTAHBI U4 ALPHKI NPBIKATHACII BEIKAPLICTAHHS [IOTHOMEDPA
JIEB-1 Ha BeITBOpYACH 3 GOIBII CTPOTIM yCTaNnsBaHBIM NaTpabaBaHHEM /1a SKacui
nanepsl.



Abstract

The graduate work: 49 p., 25 fig., 4 tab., 18 ref.

Object of the study: simulation field characteristics of beta radiation.

Subject of the study: simulation of electron field for paper densitometer
LEB-1.

Objective: simulate the influence of factors such as the presence of a static
charge on paper and its displacement in the measuring gap, which can affect the
aceuracy of measuring the mass of a square meter with the LEB-1 densitometer
using sources based on the Kr-85 and Pm-147 isotopes.

Tasks to be solved: studying the LEB-1 densitometer, building its model for
modeling. Simulation using GEANT4 effects of static paper charge. Analysis of
simulation results. Optimization of metrological characteristics of the LEB-1
densitometer.

Main results: the analysis performed of methods for measuring the mass of a
meter of square paper web; studied the construction of the density meter LEB-1;
the mathematical model of the LEB-1 densitometer for sources based on Kr-85 and
Pm-147 was obtained; the simulation of the effect of static charge on the energy
characteristics of the electron flow is performed; the analysis performed of the
simulation results; options for optimizing the metrological characteristics of the
LEB-1 densitometer are proposed.

Practical benefit: the obtained simulation and optimization results can be
used to assess the suitability of using the LEB-1 densitometer in production with a
more stringent established requirement for paper quality.



