
3COllfPlKAHn~ 

COAEPmAHHE 

MATEPHAJIhI VII TPO~Oii KOH4»EPE~ 
C~~yqACTHEM 

"ME~CKA.R 4»H3HKlt' (TKM4»-7) 

B03MomHoCTH npOTOHHOH <pJl3IlI-TepaIIHH 5 
na yCKopHTeJIeH.ffi1PAH 

C.B. AICYJlUHUtU?B, 1O.K. ThBpWWB, ,a.A KOKOHzy?B, 
JI.B. KpaB4.yK, ,a.B. JICl3e6HuK, 

B.B. MapmblHOBa, M.A RKOBJleB 

Cnoco6 H3rOTOBJIeHHH HTTep6HeBbIXHCTOqHHKOB 6 
rom 6paxHTepanHH 

C.B. AICYJlUHUtU?B, AA AnmaHOBu1.l, B.M. ,aepJICU£B, 
M.ll. 3u6pOB, C.B. OJlbXOBKa, B.ll. C1JWWH.eHKO 

Pesymrrarsr nepasrx 6HOJlOrHqeCKHX 3KcnepHMeHToB 
no <pJl3IlI-TepaIIHH na ycxoparene H.ffi1PAH 

7 

C.B. AICYJlUHUtU?B, B.K. BoJICeHKO. B.H. Becunsee, 
1O.K.ThBpWWB, ,a.A KOKOHzy?B, T.M. KYJlUHU1.l, 

B.B. MapmblHOBa, H.C. Iloncenuxo, 
AM. IllulUKUH., M.A RKOBJleB 

KoHQe~ KOMnaKTHOrO JlHHeHHoro ycKOpHTeJIH 8 
rrpOTOHOB rom Me~~HbI 

B.B. llapa.MOHOB, C.B. AICYJlUH.UtU?B, All. ,aypKUH, 
AA KOJlOMU£4, JI.B. KpaB4.yK 

MOHHTopHHr nornomenaoa )J;03bI 8 
HMIIYJlbCHOrO rrporoanoro ny-nca 

B.M. CKOPKUH., C.B. AICYJlUH.UtU?B, 1O.K. ThBpWWB, 
,a.A KOKOHzy?B, M.A RKOBJleB 

06pa6OTKa pa)J;HOxpOMHbIX nJIeHOK B 3KCnepHMeHTax 9 
no o6nyqeHHIO lUIeTO'IHbIX KYJlbTYP 

M.A. RKOBJleB, C.B. AICYJlUH.UtU?B, B.H. BacUJlbeB, 
,a.A KOKOHzy?B, B.B. MapmblHOBa 

JlY'lEBAJI TEPAIIHH 

I\mO<pPaK~OHHpOBaHHerrpa rJIH06J1aCToMax: 11 
o6m;aH BbI)KHBaeMOCTb B HCCJIe)J;OBaHHH 

c npe)J;nHCaHHOH )J;030H 3 II> 
Il.B. ,aazy?HKo, B.A repacUMOB, 

AA BeJlUKOBa, C.A MBaHOB 

06OCHOBaHHe peaooaoa <pPaK~OHHPOBaHHH)J;03bI 20 
B HeHTpoHHOH -repanaa n~eHTOB 

co 3JlOKaQeCTBeHHblMH HOBoo6pa30BaHHHMH 
B.A JIUCUH 

<l>aKTOpbl pncrca JlOKaJIbHOrO H )J;HCTaHTHOrO 29 
nporpeccapcsanaa y 60JlbHbIXHeMeJIKOlUIeTOQHbIM 

paKOMnerxoro H MOJlO'lHOH meJle3bI 
nOCJIe o6nyqeHHH acero 06'beMa rOJlOBHOrO M03ra 

AA BeJluKOBa, B.A repacUMOB, 
C.A MBaHOB, Il.B. ,aazy?HKo 

MO)J;eJIHpoBaHHe nenpenaassepeanoa OIlIH6KH 39 
B 3HaQeHHH3HeprHH nporonnoro nysnca 

AJIH nyqeBoH -repanaa 
E.B. KY3H.eijOBa, AH. KOJleCHUKOB, 

tu: BaHOYPoB, R. C. llo3b1ZYH 

Orrsrr BHe)J;peHHH IUIHHHQeCKOrO yCKOpHTeJIH 46 
aJIeKTpOHOB Halcyon1M: ero )J;OCTOHHCTBa H He)J;OCTaTKH 

TA KPbUWBa, M.M. JIe6eiJeHKo, IO.A KyiJauocuHa, 
AB. MUXaWwBa, C.C. XpOMOB, AB. COKOBUKOB 

BllHHHHe reOMeTpHQeCKHX napasrerpon aa KaQeCTBO 55 
IlJlaHOB o6nyqeHHH npn HHBepcHoM nJIaHHpOBaHHH 

06neMHO-MO,DyJlHpOBaHHOH nyqeBoH TepaIIHH 
E.C. Cyxux, JI.r. Cyxux, AB. BepmUH.CKUu 

CONTENTS 

MATERIALS OF THE VII TROITSK CONFERENCE 
"MEDICAL PHYSICS" (TCMPH-7) 

Opportunities of Proton Flash Therapy at the 
Accelerator of INR HAS 
S.V. Akulinichev, YLLK. GavrilDv, D.A Kokontsev, 
L.V. Kravchuk, D.B. Lazebnik. 
V.V. Martynova, LA Yakovlev 

Method for Manufacturing Ytterbium Sources 
for Brachytherapy 
S. V. Akulinichev, AA. Antonovich, V.l. Derzhiev, 
1.P. Zibrov, S. V. Olkhovka, V.P. Filonenko 

First Biological Exeriments Results on Flash Therapy 
at the INR HAS Accelerator 
S. V. Akulinichev, V.K. Bozhenko, V.N. Vasiliev, 
YLLK. Gavrilov, D.A Kokontsev, T.M. Kulinich, 
V.V. Martynova, N.S. Pozhenko, 
AM. Shishkin.. LA Yakovlev 

Concept of a Compact Linear Proton Accelerator 
for Medicine 
V.V. Paramonov, S.V. Akulinichev, AP. Durkin. 
AA Kolomiets, L. V. Kravchuk 

Radiation Monitoring of the Absorbed Dose 
of Proton Pulsed Beam 
V.M. Skortn, S.V. Akulinichev, Yu.K. Gavrilov, 
D.A Kokontsev. I.A Yakovlev 

Radiochromic Film Processing in Experiments on 
Cell Cultures Irradiation
 
LA Yakovlev, S. V. Akulinichev, V.N. Vasiliev,
 
D.A Kokontsev, V.V. Martynova 

RADIATION THERAPY 

Hypofractionated Radiotherapy for Glioblastoma: 
Overall Survival in a Research with Prescribed Dose 
3Gy 
P.V. Daisenko, V.A Gerasimov, AA Belikova, 
S.A Ivanov 

Rationale for Dose Fractionation Regimens in 
Neutron Therapy for Cancer Patients 
V.A Lisin 

Risk Factors of Local and Distant Recurrence 
in Patients with Non-Small Cell Lung and Breast 
Cancer after Whole Brain Radiotherapy 
AA. Belikova, V.A. Gerasimov, 
S.A Ivanov, P.V. Datsenko 

Simulation of Unintended Error in Proton Beam 
Energy for Radiotherapy 
E. Kuznetsova, A Kolesnikov, 
P. Bandurov, Ya. Pozygun 

Experience of Implementation of Halcyon1M Clinical 
Electron Accelerator. Advantages and Disadvantages 
T.A. Krylova, I.M. Lebedetiko, YLLA. Kudashkina, 
A V. Mikhailova, S.S. Khromov, A V. Sokovikov 

Influence of Geometric Parameters of the VMAT Plan 
on Dose Distribution 
E.S. Sukhikh, L.G. Sukhikh, A V. Vertinskiy 

"MmnUnHCKAR tPn3nKA" 202', Ife2 



COI'ITEI'ITS IMa1 

JlAEPHAJlME~ 

BHYTpeHHee 06.rryqeHHeJla60paTOpHhIX 
mHBOTHhIX "rOpH'IHMH" 

P~OaKTHBHMMH'IaCT~aMH 

B.H. Iienucoea; EO.A Kypa1.feHKO 

P~OHHAH BE30IlACHOCTb 

060CHOBaHHe sapaarrra BhIBe,n;eHHfl H3 
3KCIIJIyaT~HH P~06HOJlOrH'leCKOH rrafioparopnn 

AM. KceHOljJoHmOs. "Q".A CQBUI-L 

0B30P 

ThH)l;e~Hpa3BHTHfl ,n;eTeKTOpHhIX CHCTeM 
H Mo,n;eneH naT-SCKaHepOB 

r.r. IllUMliyIC, c.r. Kymy30s, AEO. Cbl.1.feS, 
M.Ill. TwtUnMaH., IT.A fIOJW30S, r.A A8Wl.UlUBWlU, 

M.A Tlononcxuii-Bqcnaee, rp.r. IllUMliylC 

OBPA30BAHHE 

JIHTepaTYPa na pyCCKOM H3MKe)l;JIH Me~HCKHX 
epH3HKOB, paeoraainrax B 06J1aCTH .rryqeBoHTeparrHH 

3J10Ka'leCTBeHHhIX HOBoo6pa30BaHHH
T.r. PamH.ep 

HOPMATHBHbIE MATEPHAJIbI 

OCHOBaHHMe na H3MepeHHRXnpeztensr 
TOJlepaHTHOCTH H MeTO)l;M raparrrrra xaxecraa 

BepHepH~HIIJIaHOB .rryqeBoH-repanaa 
CMO)l;YJIflIJ,Heii: HHTeHCHBHOCTH (rrpononaceaae), 
PeKOMeH)l;~HH pa6o'leii: rpyrmsr AAPM M 218 

fIep. M.A KY3HetyJBa U C.C. Puceuxoeo 
noOpea. AH. Mouceesa 

XPOHHKA 

06m;eMocKoBCKHHHayqHMH CeMHHap 
"Meztanaacxaa epH3HKa .rryqeBoHTepaIIHH" 

23 MaPma U 27 anpeJlfl2021 2., MocICsa 

KaJleHi)apb HayatHblX tPoPYM08 

NUCLEAR MEDICINE 

66	 Laboratory Animals Internal Irradiation 
by Hot Radioactive Particles 
E.N. Denisova, YlLA Kurachenko 

RADIATION SAFETY 

73	 Justification of the Decommissioning Option 
of a Radiobiological Laboratory 
AI. Ksenofontov, D.A Savin 

REVIEW 

80	 Trends in PET Detector Systems and PET Scanner 
Models 
G.G. Shimchuk, S.G. Kutuzov, AJlL Sychev,
 
M.Sh. Tilipman, P.A Polozoo, G.A Avalishvili.
 
IA Polonskij-Buslaev, Gr.G. Shimchuk
 

EDUCATION 

92	 Literature in Russian for Medical Physicists 
Working in the Field of Radiation Therapy 
of Malignant Neoplasms 
T.G. Ratner 

REGULATIONS 

97	 Thlerance Limits and Methodologies for IMRf 
Measurement-Based Verification QA: 
Recommendations ofAAPM Task Group 218 
(Continuation). 
Translation by MA Kuznetsov and S.S. Rusetsky. 
Edition by AN. Moiseev 

CHRONICLES 

110	 Moscow Scientific Seminar 
"Medical Physics in Radiotherapy" 
March and April, 2021, Moscow 

114	 Medical Physics Euents Calendar 

«Ian 

C.B 
JI.E 

Hlfe 

syro 
Klfe 

2021. I'I!!2 


