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gmdEs Yggeobg oo oEos30ols 300mdgddo, o3 go dggdam o3s@Mo@l Fo®dmgJdbs. dgaie-
BWUT
d?

390l ba@olbbol 35@5dg@@gd0 > sdbmey@a@o Embol Esgsmoddgds. sdbmmy@ o

s m3g@s@maol Ywmoydo wmnbs P = ROAIY@ 0.

©mbol sgomod®gds syiEogdgmos LYm@o ©mbols godmbsmgen ganse. 3GmEgog®s dodwo-
bodgmdws TRS 398 [7] ©93039bpszoom. 3Om@mgmeol dobgwogom MV Lbogobsmgol ©sgo-
@06Mgos doMomos brgomes [ysendo 10 Ld-ol Loew®dgbg Lbgswslbgs ggeols godmygbgdbom
(900-gOm0 dogsomo dmi3gdygmos dg-4 bob-by).
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bob. 4. MV, 10 18 X 10 13 ggemol s939Toggdgmo 30m3gbGmo wmbol Lop@dol 3@4wo

3o 06@gdolomngol aodmygbgdygen obs MP1 {ymols gsbdmdo ©s go@dg@ols ombo-
boool godg@s, @mIganoi ©sgegdodmgdygmo oym g gd@@mdgB@msb. 3GmEglol s(ygdsdwy
2obolobwg@s badolibols dohggbgdemgdo: Jlmgomol Bob@mdmsb godwmds TPR20/10 s Jlmgo-
eols doJlods@yy@o Bodmds (TMR). ©s3o@od@gdols dJobobo ogm 1 cGy/MU-I dowgds Zmax-by
10x10 L3 ggemobomgol Fgommesb bgosdo®sdwyg dsbdognol dgdmbgggsdo (SSD)=90 13 agmdy-
A®00lol. ©sgomod®gdobsmgols 10 I Low®dgbg dowgdyao mbol 360dgbganmdgdo ©s m-
@9dpods TMR-ol godmygbgdboon Zmax @mbol godmbsmgemgens. wmbs asdmomgsens: Dy, =
Mg * Kq,q, * Nowq, Bm®Igemoon.

SOLmEyB @0 wmbols s omoddgdols dgdwgy RW3-Ls ws QuickCheck Detector-bg dga-
Amges Jmbs3gdgdo, @mIangdoi dmdsgosmmdo asdmygbgdygmo 0dbgdbmes bo@olbol jmb@@m-
geobsmgols.

bogodm dmbs39dgdo bbogol dmpgmobsmgol. LTE as0bmds dohfo®gomols 3Fs@dmgdanols
M93mdgbsiools dobgogom ombobsiool 3odg@om 3mdmygby® @ob@mddo (Low®dg — 10 I
0bm39bA®ol Lod®dAYygby, Lodobbowsb bgosdo®sdwyg dsbdogno — 90 ). aobmdgs aobbme-
(3090 2 3mboizosby s dgdpgy Inbes gogygdol gobsdysammgds.

DLG godmomgoas Lbgopaslbgs Logsbol (0.5, 0.7, 1 33) dmddsg @@ghmdo wmbols yobmdgom
(sweeping gap). gmmm@os asbkmangol Lopowg aodmsgmes gobmdog @mbsl s soam
@J09bgeo OG-

d9-5 bob-bg dmi9dyg@os LTF -ols @o DLG -0l aodmbsmgagano s]gds.

MP1 doserate 400
Farmer 10363 MU 100
1 UNIDOS w800 RANGE: med

PIAND: DLG_STD 6MV1 PAZIENTE: RAPID ARC, QA

iPTH= 10cm [Asse della camera pC

" koiv/o! (Transmission A | pC
smission  Corrected ” #0IV/0) Transmission B

jon reading  KDIV/0! Transmission AVG
" wowfor 2
" movfor

" ool [ §

" ool 19

" oot X Y 1|
4 T

’
RDIV/0l
" ool

Gaglmm]

DIG  DLGACQUAGFFF = DIGACQUATOMV = DLGACQUATOFFF  DLGACQUATSMV  DLG ACQUA BMV
ay [ Dhaccessiviity Unavaiable

bsb. 5. LTF-obs o> DLG-0ob god3mbsngmgmo bjgds
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3>dmbsgoemo gsj@m@gdo aobmdogn ogbs Semiflex 3D s Microdiamond ©g@gd@megdom,
BeamScan 9ob@mddo.  dgodg  ggergdobomgol  dmbsigdgdo  wogzm@dgddodes  TRS-483-0l
0930d9b0si300L gbodsdolse [8] gm@gdiogdo dgb@gemos 0b@gmsmasiools s IO yLgdols
dodagdols (curve fitting) dgmmegdols aodmygbgdom, bogrm 3Om3g6@ o wmbol bow®mdols 3G -
930 ao0bmds Microdiamond ©g@9J@m@om, PTW BeamScan ¢ob@m3ddo, 2 x 2 1id*-ob 40 x 40 1 -
dg 39 goolomgol. gobsowsbMicrodiamond-om domgdygao 3GM396@ o @mbol Low®dol 3G -
©gbol 30Mggeo doaodgdBo dGAFYgeos, Excel-ol googdo aobbm®dzogemos gJbE@sd3masios
s dJowgdyamo gogagdo dgygsboan odbs TPS-Tdo 9gdwamdo godmmgagdols ©s ©odydoggdole-
ngol.

GoEaob (396HGs@ @0 mgddol aol{gMmog mbol aobsfomgds 5@ @0l Lsgdo®olo 3s5¢30-
96@0L LbgyaTo ob gob@mddo wmbol LOmaslimgsbo s@fgMobsmgol 2D ©s 3D aobofoargdols
93900 ©slsbolosmgdans (396@®og @0 mg@dol Jmbsi39dgdl ogdo@e aoMg @g@Mdyao 3@ M-
Qo gbo [9], @mdgmgdoiz 5 Lbgowslbgs Low@mdghs o 10 bbgoslbgs gganol bmdobsmgols (2 x 2
13 -o6 40 x 40 13d* -3g) 0gm aobmdogo s WSbMAIsE0bgdymo (396 Y MgMmdby. dmp-
305bgd0m dgdods bdsy@o, hoy@odws bodgB®obszos ws dgoddm@d@Godgdoya ofbs Eclipse-do.
40 x 40 153? ggenolomgol dmbes RobGmdol 3mboEool do@sbsgergds, GoEash gsb@mdol ygm-
d9B®oygo 3963@0 5@ gdmnbggmes @oEoszogo ggeol 396@®oy@d @g@dl, s bobgge®-
30mxgoegdols sligobodgds, GmImgdoi dgdoamddo 39b@@smy®d mgddby odbs @sbodgd®o-
9090

2530logo@o BoJBmmgdo g50bmds 1x1—40x 40 1d? ggangdolsmgols Semiflex s Microdiamond
©909JOMOgo0m. I3009 ggegdolomgol yobbmdEogmes jmagdomgds TRS 483-0l dgbsdsdobs.
3009J300L BoJBmdgdo gobolobrgms glgeols wmgydgb@do, 0bGg@d3mesioobs s dOY©ols
Jocagdol  Jgmmegdom. mGo  ©9E9]Bma0l  2sdmygbgbom  gobmdogr  IJmbozgdgdl ool
doJLodogoy@o  Lbgomds  dgoagbs 0.5 %-b; boaon  gmégdEool  dgmmpgdom  dowgdeyye
309803096490 dm@ols — 0.4 %-L.

Lbogol dmwgerol Jggsbgdol GglEgdo. AAA s AXB sangm@omndgdobsmngol Lbogol dm-
ge0dgdol LobyLEol Ybaybggelogmasm dgos@gdaa obs Eclipse-om go®@gogad Fyanol
RQobBMIbY  Aodmmgmogo  ©s (4)30@7](4)559 3obmdogro  3Omxgoemgdo s Low®@dgmo ©embols
3039600 dohggbgdbengdo Mm@ 3 gobysmy@a, olig 3maogdols gbsodgdgeo bgen-
Lo ymU (Profile Comparison Tool) [10] aodmyggbgdom. v 3@odg@ogdo dgswagbos 2%/2 80-I, bmenm
bpgo®o (threshold) aobolobrgds 0 %-om. spgadodgdols LolBgdsdo FgdEogmgsbo ©mbols
2odmmgmgdo goesdmfdos Lbgowsolibgs agmdgd®ool 300mmbgddo, doom dm@ols gomyg wg®dyeo
F90Boegdolomgols, bmegrom (wedge) s dols aod9dy.

TG 119 [11] wos MMPG 5.a [5] Gg3m3gbesiogdols dglodsdolom woodgb@s ggeols  3mb-
309O 0 3mbgog®si309d0; 3g@dme, C-bs s Lgodol (chair-shaped) gm®dol ggergdo @s 0Modo
sliboggool 3mbooiogdo. gl 3mbxgogu®si3ogdo sbbogos s gsobmds Fymol gsbGmddo.

5353 gd0m, TG 119-0l dogd Gg3mdgbogdyamo a9adgd0, 3eobogy®o a9adgdo s ggangdo,
OmIegdoi IMoEegs sMox0bogydo Lmangdls bbgswslbgs ggmbom, wso@gli@os Deltad+ ¢3ob-
A™Iom, ol Fgdgasi dgbe s Y sbogobo. bmgogdm dgdmbgggsdo wmbgdo dgasbos (3oa-
3o39 g9 gdolomgols  (field-by-field). ScandiDos-ols  3Gma@sdgemo b Ybggerymagols  yodm-
4969500 gobygsay@op dgdm{dps woggadomo s woliboggdymo mbgdol 3GMRoagdl dmd@ols
‘Yg9bododmdgdo. @s0HglbBs 3OMLESEL, Gog@gobs s 39dd39ds x0®ggemol gerobogy®o dgd-
0bgg3900.
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©mbgdl Jo@ol goblbgoggogdo sbggg dggobos Cheese o Easy Cube ob@mdgdols podmyg-
bgdom. sgpam@omdgdols gg@ogogsioobomgol Cheese gobBmdby wolbogos gogr@gol, 3OMLES-
Aobs ©s g9kols garobogyg®o dgdmbggggdo; sdobmob, GgbEomgdolols yodmygbgdya obs Ige@o
Lodobbols o C gm@ddols gganols (bob. 6) y93dgd0.

bob. 6. sSemam@ondol ggM0g035300Lsmgol odmygbgdygmo C gm@mdol Lsdobby

Easy Cube g3ob@mdols 253myggbgdom ©mbol aoblbgoggdgdo dggobos Lbgowslbgs 3ebo-
30obs o Loe®dgby doqowols yosseaoamgbolsls (couch shifts). sdsbmob, Fgdm§dws 3OMLESEOL
‘dgdmbggggdolbogol  slolboggdgano  s@ol  Lbgowolbgs  Fg@Bomdo  s@bgdygeo  w©mbol
Lbgomdgdo. gobmdggdo ho@odes Semiflex -ols godg@om Beam Scan-ols {yenols 53%bdo.

3352930L Vg9 900. Jomgdo-Hhodo@mgdol BgbEBomgdsd shggbs LEYmo Jgbodsdolmods IFom-
dmgdarols dogd dnFmwgdyge 1393080353090056. Boboimbgdds, GmIamgbdoi gbTdgdmebgb 0bl-
Bo5300L, godmogmobgl o3o@o@ol, UL3g03039g®0 3o®sdgBdgools ©s @glBodgdols dgme-
©gd0ls 3o®ao 3mwbs.

G50053090 dmboGm@obyo. Ylog®Ombmgdol GgbRgbol dggagdo 0gm ©slsdggd boe-
d530. 35M0gM0l 2ogmbgs @ oo JbodEs. oMol yogmbgs o3dsgmazomgdos s glgdym eo-
do@AL. doMomoEo  ME0s309@0  doM0g®o  YbOYbggmymaws Logdo®ol ©sigol, bomam bgo-
BOMbyg@o wmbs ogem dobodsgny@o. dg-2 3bGoado [o®dmwagbognos @owosiEoygeo dmbo@m-
®obgols dgega0.

M3905@m®ol Jog® dowgdygemo Faoy@o mbs Jggobps 0.6 Ibg/{gaofswdo. ©mbols
aodmlomge gens, ©s353960L Rod@mmdsw (T — Occupancy Factor) godmyggbgoyen odbs 1, bogom
Veroy@ Lodydom s@gotimgse (W) dohbgye 0dbs 2.73 x 107 mu/{ genofo@@o, ggo@sdo go 1200
2®90, a0dmygbgdols BsJ@mdaw (U) hsomgsgns 0.25.

3gbGogo 2
@5©053090 dmbodm@obyoli Jgrgyo
25bmdgol gd@oao ©Mbs mbs/Jeoyg@oe mbs/Faeoydow
(33%g/mu) (33bg /year) (g /year)
Ombs goAMSb — gmEmbo 4.00E-05
600,6 0,6
©mbs go@msb — bgo@®mbo 4.80E-05

gasool ba@obbol 35@5398@go0. TMR, Kq o, 5 TPR gsj@m@gdo. TRS-398 @g5039bmsi300ls
gLosdoloe hoBomgdgmo a>bdmIggdggool Jgegasw ©o@yobos, ™M Kgg,= 0.9897; (TMR) =
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0.774; TPR20/10 = 0.666. TPR gs0bmds MP1 gsb@dmdom, TMR — BeamScan ¢3ob@mdoms  ©s

MEPHYSTO 36ma@odom). Kg o, 35JO™00l godmbongmamo  309g0309b@gdo dmizgdmos TRS-
398-3o p0dmJg99bgoe 3bGow do.

d9-3  @gbGomTo  Ingdgamos  TPR-ob  godmmgas,  boame  dg-4-do Kq g, GodO®™®0b

aodmmgas 0b@g@m3mensiools dgdggmdom.
3gb®ogo 3
TPR g5]@m@ol g53mmngms
M1 (6y) M2 (63) M3 (6y) Lodgomm 3bodgbgaomds

?3?59252(}52)%3 45.28 45.29 45.285 45.29
E’g?gf’g%gﬁgi)%a 30.17 30.16 30.17 30.17
hggbggs> 20 Ld-by
(6;600(;”;];@0060) o B B 0.666

3bGogo 4
K¢ 0, B5Jp®@®0b 353mmngms 0b@gadmms3ool 39339md00

Ko.,00

TPR o 3bgbs

TPR do(xggbo

Kg 3ot 3bgbs

Kg docx3960

0.98965

0.6500

0.6800

0.992

0.9876

Sdbm@g@do Embol ©sS3om0d@Mgds. JohJomgdgaro hods@mgdygen odbs Varian-ols 3@Om-
BMZM@om 5 35@06Mgdgmo. dobdo aomgomolifobgdyao SSD dgswagbes 100 13-, gobmd-
3903> ohggbs, @mMI wmbs Zmax-bgy oym 4.6 %-om IgBo (GbGogo 5), godg jeobogzol dog®

Foboli{o@

0940 25bbobpg®yao.

oMb

3°dM0mgo@s

TMR (zrer)- Ngw ©04og006@gdol 309803096¢0s 5.380 cGy/nC.

RO 0m:

Dy,

(Zmax) — Dw(Zref)/

gbGogo 5

SOl gBodo Embol goblsbmgths Varian-ol 3GmG®omon ©sJSE03G0MJdYmo
dshJo@gdgmols dg8mbgggsdo

969400 T(°C) P(3d56) Ksat kpol M1(63) M2(63) M3(64) <M>(6,3)
6 MV 22.2 1012 1.003 0.9998 45.28 45.29 45.285 45.29
96900 MU TMR MQ (bg3) | Dzref(lip@go) DZmax( b4 o) 3oblbgoggds
6 MV 300 0.7737 45.9189 242.8 313.82 4.6 %

5dol gdgy aobbmA0ges Sl YR Yo MDDl WsZsEd®gds, Goms dJow(gyeno
gmgogoym 1 cGy/MU-I dowgds Zmax -bg, SSD-90 1d-ols 300mdgddo (gbGoano 6).

3b®ogno 6
Sdbm@ @ @0 Embol ©sSISE03M IS
96900 T(°C) P(3d56) Ksat kpol M1(6y) M2(6y) M3(6y) <M>(63)
6 MV 22.2 1001.8 1.003 1 42.65 42.65 42.65 42.65
9696805 | MU TMR MQ (6y) | Dzref(ly@g0) DZmax(lspé0) 2.06Lbgo5930
6 MV 300 0.7737 43.59 232.11 300 0%
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LTF s> DLG. DLG = 0.504 33; LTF = 1.118 % dbodgbganmdgdo mobbggo®dsdos
@0@gOsBYA>Tdo s@Olgdya s 3FoMmdmgdeols Jog® Jmfmwgdyam @93m39b0s3090056.

bbogol dmEgeol goaopsiool dgogygdo. bLbogol 3mbgogn@szool dneyado s@lgdymo
Tgodml dmgeols gobygomygdo dgdm{dgds s AAA s AXB sgogmdomdgdologol domgdyaro
P99ga900 04m 35 3dogmxom gdgemo. Logdsd 3s@sdg@®o, @mdgmoi omgogolfobgdl gengd-
BO™Mbgdols 3mb@sdobsiosl s Ybws ymxgomoym 1-bg bsgargdo, ogem 0.208.

SEam@0mdon asdmmgmomo 3Omgomgdols s 3OMEI6G Yo boe®@dol @mbol dOy-
900l Jgomgdsd 3Omxgoagdols dgbso®gdgmo bgalofymmo shggbs, @md 10 X 10 13 gg-
golomgol, AAA s AXB a03mmgagdo 100 %-om @ogdmbgs gobmdggol. 3 bd X 3 Ld ggendo,
‘dglodsdobmds Zmax 3Omxomgdby ogm 100 %, beoeee PDD-Lsmgol  w©sgojbodos  diGocg
3oblbgoggde: AAA-3 doowfos 99.8 %-U, AXB-3 jo — 99.7 % -U. 30 x 30 13 gganolbosmgol, AXB-U
3Jmbws mEbog wodseno dglisdsdolmds — 99.6 % (PDD), gowdg AAA-L (99.8 %), begom 30 13
Loe®dgbg woxgoJbodes AXB-U 4g9eobg ©odsgo dshggbgdgano (99.5 %). AAA- L gbodsdobmds
04t ogoey@o — 100 %.

Fyoemdo  FgaGommgsbo  ©mbon dmwgmmol  gogrosizool  dgogagdol  aoblbgsggdgdo
0bmEgbBO Y, sM50bMEgbHO Y  2qgmdgBH®ogddo, dsm dm@ol ggeol o®odo 9mdgdMools
‘d93:mbgggsdo, dodomose, 1 %-bg bogargdo ogm. Crossline ©g@dbg doJlodsayg@o bbgosmds ogm
— L5 %; bogem inline dodsdmygemgdon X sanam@omndol  dgdmbggzedo — 08 %,

soam@omdobogol — 1.1 %.

C go®dol ggargdolbomgol godmmgmoge ©s aobmdoan F9@Fommgsb ©mbgdl dod@ols
Lbgomdgdo dgdygmdes: +0.2 % -ob +13 %-dpg; X — 17 %-psb +12 %-3pg. L3sdol gm@dol
39800l dgdmbgggedo, FgO@ogdo gommaeobs@gdom: X=0, Y= 3 13 saam@mdolsls goblibgoggds
dgoeagbos 24 %-U, @53 3obdo@mdgdygmo o0gm sdsao bl Ggaombol 2s3m, boerm
SOLme @@ grmdogmgds — dbmeme 0.1 a@g0b.

Lbogols (Wedge) gm@dol ggargdol Ggb@ocdgdolols dsdbodsgnyydo aowob®s ogm 2 %-by
bogargdo, doJlodyad -1.6 % (60°,5 13 Low®dy).

Delta 4 + 535bBmdom FglBo@gdollsl ¥ sbognobds Scandido-do shggbs 95 %-bg dgBo @o-
doganmds. C gm@dol (bob. 6), dga@o Lodobbol, 3OMULHGOL, 35bg@golol s Goa@gol gevo-
bogy®o 2933dgdol ¥ sbsgrobom ho@omgdymds GgbRgdds Deltad+ ob@Bmdbg ohggbs odsgdoygm-

Bosgdgeo Fgegpgoo (GbOowo 7).

Vew ZFmms 3Pt ol Ve ey

bob. 6. C gm@dol Esbboggdygmo 1s3obbol Sbsgobo Scandidos 3G@a®Sdom
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3b®ogoo 7
Deltad+ gsb@mBoo bos@ostgdogmo Y sbsgobol dgogagdo

Y g®0®goydo, dobodydo d5Jbodydo
@ goma@o 3 %/3 89 95.60 % 100 %
@ gomma@o 3 %/2 99 93.2% 100 %
@ mdamnGo 3 %/3 99 98.90 % 100 %
3eEmdse@o 3 %/2 33 97.2% 100 %

Easy Cube 3ob@mdbyg gobmdogno (Exradin A26) 30ml@s@ol g93dgool dgdmbgggsdo gowsb-
@960 0gm *2 %-ol oy gddo (96O y@ §gd@ogdo: 0.9 %). Cheese ¢obBmIbyg (Exradin
AISL) ULbgomdgdo 3@mbEsGobs =0.9 %-sb +1.1 %-3yg; dga@o bsdobbols -1.5 %-wsb +0.4 %-dwy;
C gm@dobs - 0.7 %; Boan@Bgol g983dgdols —0.9 %-©sb -0.3 %-dpg Rodamgddo dgoygmdos.

sliggbs

5dM050, ho@BoMmgdoyao 33e 93960050 5dmIobs®yg, 3mdolombo®gdols 3GmiEglo gdlsby-
@905 353096@0L Ylog@mbmgdbol ydomagls LEsbEs®EL. TrueBeam STx-ol 3mdobombodgds wo
Eclipse TPS-ol ULbogol dm@geools gogmowsios Fomdo@goom gobbm@@ogms. yggens  ggm-
dgB@ogeo, d9dsbogydo s wmbodg@@oygmo FglGol dgogao dggbodedgdmes IFo@dmgdarols
1393030353090, AAA s AXB ogogym@omdgdds Eclipse-do  dglobodbogo Lobyldyg ohggbs.
Je0bogy®do ggdogogoios Deltad+, Easy Cube o Cheese 3ob@mdgbom 2 %-ols Gog@sb@mdols
Ro@agddo oym Foddmwagboeno. MEPHYSTO-ls s BeamScan-ols dlgogbo dm{obogg bgaols-
Tgmgdo 360dgbgermgbo sdoM@0g90lL s bAol 3GmE Lol LobybEgl. Jowgdyao dgogagodo
Yglodgngdganos 3odmygbgdyer 0dbgl dmdsgsgno 3mdolombodmgdols 3Gm9Lgddo.
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MEDICAL PHYSICS

COMMISSIONING OF A BEAM ACCELERATOR AND VALIDATION OF A
TREATMENT PLANNING SYSTEM BEAM MODEL

G. Chechelashvili
(National Center of Surgery)

Resume. This paper describes the acceptance testing and commissioning of the Varian TrueBeam STx
linear accelerator (LINAC), as well as the validation of the Eclipse TPS (version 15.6) beam model for 6 MV
photon beams. During the 15-day acceptance process, the machine was verified to meet all technical
requirements and specifications outlined in the contract. The necessary data were collected and AAA and AXB
algorithms were configured in Eclipse for the 6 MV photon beam. DLG and LTF parameters were determined.
Absolute dose calibration was performed using the MP1 phantom and Farmer chamber. The beam model was
verified through measurements on various phantoms (Delta4+, Easy Cube and Cheese). Tests demonstrated
that calculated and measured dose distributions were within pre-defined tolerance limits. Point dose
calculations in water and gamma analysis showed less than 2 % deviation from doses calculated on a virtual
phantom in Eclipse.

Keywords: AAA; AXB; Beam model; commissioning; dosimetry; Eclipse; KQ,Qo ; LINAC; LTF;
MLC; radiotherapy; PDD; TMR; TPS; TPR.
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30R@ (MK ™Md0S

9R065030MS VIR0l @ILAGLIB0L FIZG0MI0L 30@(I33d3T0 FILOBSHIBIR
RM60LA0T3SMS ®I3MBIERSGNTB0 SKRAC)H3RIM LOISBMNBIR(M 0

3obsbs dsLoansdgogo
(Lododmnggerml Bgdbogn®o bogg@lo@dgdol do@mdgdgmdmemaools 0bLGodyE o)

®9b09939: o@dmbogago Lodo@mgganml Gg@mo@m@osby s@lgdymo dd@smo dogol 30HMdgddo
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HYDROLOGY

RECOMMENDATIONS FOR MEASURES TO BE IMPLEMENTED IN EASTERN
GEORGIA UNDER CONDITIONS OF DECLINING RIVER WATER RESOURCES

Ts. Basilashvili

(Institute of Hidrometeorology of Georgian Technical University)

Resume. In light of the arid climatic conditions characteristic of Eastern Georgia, current global
warming trends are expected to result, by the year 2100, in an increase in air temperature ranging from 2 to
3.7°C and a decrease in atmospheric precipitation by 9 to 16 %. Accordingly, the region is likely to experience
more frequent and severe droughts, increased evaporation, soil moisture depletion, and a reduction in both
groundwater reserves and river runoff. As a consequence, the water resources currently available in Eastern
Georgia may no longer be sufficient to support the irrigation of agricultural crops, leading to declining
agricultural productivity and the progressive expansion of desertification processes. These developments
would have serious negative consequences for the natural environment, public welfare, and the country’s
broader economic development. To mitigate these risks, it is essential to design and implement timely
preventive measures aimed at conserving water resources, promoting their rational and sustainable use, and
supporting their replenishment wherever possible. To this end, a set of recommendations has been developed
for measures that should be implemented gradually, within the limits of available capacity, by the
administrations of the relevant municipalities.

Keywords: climate projections; desertification; drought; irrigation canals.
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BIOCHEMISTRY

DYNAMICS OF LIPID PRODUCTION IN SOME ACTINOMYCETES
N. Chelidze

(Sokhumi State University)

Resume. The dynamics of lipid production in an actinomycete (Streptomyces sp.) according to the
growth curve (logarithmic, stationary and death phases) and the relationship between its biomass growth and
the intensity of lipid synthesis have been studied. The logarithmic phase of growth and development of
Streptomyces sp. is characterized by the activation of lipid synthesis, which reaches a maximum in the
stationary phase. A correlation relationship is observed between the growth of actinomycete biomass and the
intensity of lipid production.

Keywords: Actinomycete; biomass; growth phases; lipid production; Streptomyces sp.
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Mg(%) 4. 86 0.5021
Al(%) 12.76 0. 5666
Si(%a) 139.19 2. 32386
P(%) 25. 86 0.1005
S(%) 103.19 1.41086
K(%) 337.16719 2.5849
Ca(%) 566, 745 4, 3213
Ti(%) 0.79751 0.0000
V(%) 0. 16444 0.0000
Cr(%) 1.03128 0.0040
Mn(%) 4. 01065 0.1%11
Fe(%) 60, 25284 0.0BE8
Co(%) 0 0. 0000
Ni(%) 1.13093 0. 0000
Cu(%) 24, 51756 0. 0509
Zn(%) 39. 09553 0.1031
As(%) 1. 40443 0. 0000
Z1(%) 4. 23326 0.000%

3 Maurizio Aceto, Angelo Agostino, Gaia Fenoglio, and Ambra Idone. "First Application of X-ray Fluorescence
Spectroscopy to the In Situ Analysis of Pigments on Medieval Miniatures, Spectrochimica Acta Part B: Atomic
Spectroscopy 94, 2014, pp.35-41, https://doi.org/10.1016/1.sab.2014.03.001.

4 Katarina Castro, Ines Costantini, and Juan Manuel Madariaga. Non-Invasive Analysis of Medieval Manuscripts:
From Pigments to Molecular Degradation Mapping Using XRF and Raman Spectroscopy. Analytical and Bioanalytical
Chemistry 411, no. 28, 2019, pp. 7351-7365, https://doi.org/10.1007/s00216-019-02055-6.
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NEW TECHNOLOGIES

X-RAY FLUORESCENCE (SRF) STUDY OF THE MATERIAL COMPONENTS OF
THE MANUSCRIPT COVER: ELEMENTAL COMPOSITION AND
TECHNOLOGICAL ASPECTS ON THE EXAMPLE OF THE H-941 MANUSPRICT

A. Gvazava, R. Kldiashvili, N. Poporadze

(K. Kekelidze National Centre for Manuscripts of Georgian, Georgia Technical University)

Resume. This study investigates the structural components specifically the leather cover and sewing
supports ofmanuscript [H-941], preserved at the Korneli Kekelidze Georgian National Centre of Manuscripts.
Grounded in modern conservation science, the research utilizes non-invasive Energy-Dispersive X-ray
fluorescence spectrometry (EDXRF, via the EDX 3600B spectrometer) to analyze the material’s elemental
composition without causing mechanical or chemical damage. Building upon previous investigations of
historical writing materials, this phase identifies inorganic impurities and metallic elements to reveal traditional
leather processing, tanning, and manufacturing techniques. The resulting data complement existing manuscript
heritage studies, enhance the understanding of historical artifact structures, and provide a critical scientific
foundation for selecting appropriate methods and materials in long-term conservation and preservation
strategies.

Keywords: chemical analysis; cultural heritage conservation; leather cover; manuscript heritage; X-
ray fluorescence analysis (EDXRF EDX 3600B).
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NEW TECHNOLOGIES

SPECIFICS OF CONSERVATION-RESTORATION OF DECORATIVE TEXTILES:
TECHNOLOGICAL CHELLENGES, SOCIO-CULTURAL CONTEXT AND
MATERIAL SUSTAINABILITY

A. Gvazava, T. Gabodze

(K. Kekelidze National Center of Georgian Manuscripts, National Youth Palace)

Resume. The work is dedicated to the study of the specifics and technological characteristics of the
conservation-restoration of one of the most sensitive and complex groups of material monuments of cultural
heritage (textile samples). Its relevance is determined by the interdisciplinary approach that combines the
historical-technological, ethnological, codicological understanding of the material and is related to the
international ethical principles of modern scientific conservation.

The work discusses endogenous and exogenous factors causing structural degradation of textiles.
Special attention is paid to the importance of laboratory studies and material compatibility analysis, which are
the basis for modern strategies for high-precision microconservation interventions and stabilization. The solid
theoretical and practical basis established therein ensures the long-term protection and safe preservation of the
fibrous structures of fabrics in the era of globalization and mass production.

Keywords: carpet weaving tradition; codicological analysis: embroidery; historical clothing;
restoration methodology; textile conservation.
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METALLURGY

A NEW SCHEME FOR AUTOMATIC MILL OF A TUBE ROLLING UNIT
S. Mebonia, J. Melkadze, T. Morchadze

(R. Dvali Institute of Machine Mechanics, Rustavi Steel, LLC, A. Tsereteli State University)

Resume. The design of the automatic mill of the hot-rolled seamless tube rolling unit is discussed, its

analysis is performed, on the basis of which a new scheme of the automatic mill is proposed. The scheme of
the automatic mill includes a working stand with calibrated rolls and reverse-rolling rollers, front and rear

tables with an auxiliary mechanism. A radial-crimping device for shaping the front end of the tube workpiece

is located directly in front of the working stand. The positive side of such a scheme is that here the front part

of the tube workpiece is clamped in the radial-crimping device, which will contribute to the metal capture by
the rolls and increase the productivity and reliability of the automatic mill.

Keywords: automatic feeder; radial- crimping device; tube.
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METALLURGY

A NEW SCHEME FOR ROLLING LARGE DIAMETER TUBES

S. Mebonia, N. Kenchiashvili, T. Tsilosani, N. Kanteladze

(R. Dvali Institute of Machine Mechanics, Georgian Technical University)

Resume. The existing hot-rolled seamless tube rolling machines are discussed and their analysis is

performed, on the basis of which a new tube rolling unit designed for the production of large-diameter seamless
tubes is proposed. In this unit, the first piercing mill is a reversing stand, and the second piercing mill is used
as an expanding stand. Such a rolling scheme will allow us to increase the diameter of the tubes produced and
expand the assortment of the unit.

Keywords: mandrel; roll; tube; tube rolling unit.
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ARCHITECTURE

RIKE — A POTENTIAL CATALYST FOR TBILISI’S URBAN REGENERATION:
PERSPECTIVES ON PLACE-MAKING, CULTURAL DEVELOPMENT AND
RIVERSIDE SPACE INTEGRATION

N. Chkheidze, E. Bezhashvili

(Georgian Technical University)

Resume. The development potential of the Rike area, a historic part of Tbilisi, is discussed. The study
is based on an analysis of international experience in place-making, transformation of riverside areas and
development of cultural infrastructure, based on the example of such areas that, through the integration of
culture, public spaces and the creative economy, have managed to transform underused areas into active urban
centers.

The future development of Rike should not be limited to the functional load of individual buildings.
The area should be organized as part of the central urban system of Thbilisi, where culture, public life, economic
activity and the city's historical memory will be united in a single strategy.

Keywords: creative economy; cultural infrastructure; place-making; Rike; Tbilisi; urban regeneration;
waterfront space.
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RAILWAY TRANSPORT

SIGNALING DEVICES REQUIRED FOR THE SAFE MOVEMENT OF TRAINS ON
HIGH-SPEED HIGHWAYS

M. Chaladze, A. Dundua, M. Papaskiri, G. Chaladze, S. Telia
(Georgian Technical University)

Resume. For the organization of the movement of high-speed trains on railway transport, it is planned
to use the latest equipment in the field of railway automation and telemechanics. For the control of the interval
regulation of the movement of trains at stations and on high-speed highways, an automatic locomotive

signaling system has been developed with data transmission over a digital radio channel, which will be
implemented the function of a moving block-section.

Keywords: high-speed highway; moving block-section; rail circuit; reverse current.
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PHARMACY

INNOVATIVE SERVICES IN PHARMACEUTICAL PRACTICE: TRENDS IN
PATIENT-CENTRED CARE

N. Shashiasvili, B. Simonishvili

(Georgian Technical University)

Resume. Pharmaceutical services are undergoing significant transformation in the field of global
healthcare. Community pharmacies are being assigned additional roles and functions, including clinical
consultations, chronic disease management, health screening, and the use of various digital communication
tools. The introduction of innovative services fosters interdisciplinary collaboration between pharmacists and
other healthcare professionals and contributes to the effective and comprehensive delivery of healthcare
services. Despite certain progress, there are challenges to the implementation of innovations, which are
associated with legislative constraints, financial and human resources, and public awareness. The development
of new services requires a systemic approach, including the strengthening of regulatory frameworks,
enhancement of pharmacists' competencies, and initiatives focused on patient education.

Keywords: community pharmacy; innovative services; pharmaceutical care.
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INTERNATIIONAL RELATIONS

THE TRANSFORMATION OF GLOBALIZATION IN THE XXI CENTURI AND ITS
IMPAQT ON THE EVOLUTION OF STATE SOVEREIGNTY: CHALLENGES AND
NEW PARADIGMS

G. Duchidze

(Davit Agmashenebeli Georgian National Defence Academy)

Resume. In the XXI century, the process of globalization is undergoing a significant transformation and
goes beyond the economic dimension. Modern globalization includes political, technological, digital, social
and cultural components that significantly affect the functions of the state and the traditional understanding of
sovereignty. These changes have become especially noticeable in the context of the development of digital
technologies, the strengthening of transnational corporations, the growth of the influence of international
organizations, global security challenges and new data management mechanisms. The aim of the study is to
analyze the impact of the modern transformation of globalization on the evolution of state sovereignty and to
identify new paradigms that arise as a result of the interaction between the global and national levels.

The study is based on an interdisciplinary approach and combines theoretical perspectives from
international relations, political science, globalization and governance. The paper uses qualitative research
methods, including comparative analysis, case studies, and a critical review of contemporary scientific
literature. Particular attention is paid to the impact of economic, political, and digital globalization on the
decision-making autonomy of states.

The research results show that globalization does not lead to a complete weakening or abolition of state
sovereignty, but rather to its transformation and adaptation to new conditions.. The paper contributes to the
understanding of the contemporary concept of state sovereignty and provides a theoretical foundation for future
research on globalization and governance.

Keywords: digital globalization; global governance; globalization; international relations; state
sovereignty; state transformation; transnational actors.
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HISTORY OF LITERATURE

NIKOLOZ BARATASHVILI — A EUROPEAN-MINDED GEORGIAN POET OF THE
XIX CENTURY

N. Macharashvili
(I. Javakhishvili Thilisi State University)

Resume. The ideological foundations of Nikoloz Baratashvili, his poetic language and socio-
philosophical position, which is considered one of the important achievements in the process of
Europeanization of Georgian culture of the 19th century, are discussed. A representative of aristocratic society,
the young poet Nikoloz Baratashvili turned out to be an outstanding personality. At a time when the political
situation in Georgia was particularly difficult, he rejected submission to fate and steadily embarked on the path
of a life of suffering. The poet raised universal human issues and tried to unite the Georgian nation, to awaken
moral and national self-consciousness in it. That is why content and aesthetic parallels are often drawn between
the works of Byron and Nikoloz Baratashvili.

Today, when Georgia is striving for European values and ideals, Nikoloz Baratashvili's poetry still does
not lose its relevance.

Keywords: Baratashvili; creativity; Europe; freedom; poetry.
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