Georgian Scientists

JoOm3zgwo dgabogegdo

00
00

Vol. 8 Issue 2, 2026
https://doi.org/10.52340/gs.2026.08.02.51

335610 LobGYdgdol YEIWMMO 565¢P0BO S batmolbols 3Mb@EMmmeols
36033690 mdo

356065 Jesdg ! 4030 IMMx 0369002

1300m39LMO0. LyJoM®M39wmL 3gdb03MM0 MBoggMLOEIGHO. GOBOVIEO LoEgwgzmdmbozsom
399500 y0900L 5350930910 ©J35ME5396E0L MBMM™Lo. 555441020, m.kurdadaze@gtu.ge , orcid-

0009-0001-2918-3328; 2303qLm6M0. Logoermzgeml $gdbozmdo Mbogzgmlbodgdo. GosOmMwo
L5393 IMb03s30m G9dbmemyogdol 535009800 Y356 HTIbG0. 599500054,
g.murjikneli@gtu.ge, orcid- 0009-0007-7781-6904

69bowdg

Bsd0™ddo obboemos 3356@Gm0o LobEdgdoL EYEIWMOO 5b5E0BoLs s baGolbol
30b63OMmols  360d36gamds  35659900M™m3g 336G 3H9dbmemaogddo.  YyMMmeMgds
20056300005 3396¢WO0  BglBGoMgdol s 339BGHWMGO  Mmbol  L3sboMgdol
9mfgmd0emdgdbg, HMId0E 399m0Yygbgds 39990330l dAMIsMgMdOL dmbo@mMobyol,
9596393030 mbygdol 239BLOBO3OOLS Qo 335660 Lol gdgool
™33H080DB300BsM30L. Fobboermwos 3396GHWM0 Bobozol BMbLbEGHMGO 3606303900~
139H3MBO0,  339BEGHMOO  BIBWIODMWMdS ©s  9696M9BH03MWO  OLIOYGHLMBS.
BsdO™ddo  (omBm©agbowos  10d33¢M030L  FsBHMOEOL,  BOIEMdIOL  BMbJ00Ls
3500 GHM™b0sbols 459mygbgds 3396EGHM0 dyMIsMgmddol sbseobdo. sliggzg gobbowrmwos
1399dBHOMLIM30Mwo FgMEYd0, XMBIRLMbOL 3356dBg ORMIBIdMEo Lgblm®gdo ©s
96535 33Md0EGH0sbo  LoLEBHYIGOOL  3MBGHOMEOL  3OMIWYIgdo.  QobLs3IMIGGIMWO
4996500 gds 90dMds ©93MM96300L, bsmMmoby s 3H93gMOETIOIWO 5MILEHIOOWIOHMOOL
999306905L. 659GM80 5B39690L, MM 3356@MOO FHguBHOMYdIOL s B3sboMgdOL LoliEgdgdo
3600369m3zs6 Gl SLOMEgdgd 3396GMIO0  3m330BHIMJd0L,  3396FGO
30099603530900L5 5 BYBLMOWWO 3H9dbmeEma0gdol gobgzomscmgdsdo.

Bsd0™ddo gobboemos 33560 Lol gagdoL sBs0DBOl JOMOMIWO MYMMIOMWO O
365d3H03wo 513993H900, B0 MdOL BMBJ300Ls s 3500 EHMb0sBOL Mo 3356@MMO
90036 gMdgd0L J9xi35l90530, 53Mgm39 botobbol 30bEHMMol 8gdsboBdgdo s 3356@HwGmo
AEG0M9d0L s 3396¢HO0  Mmbol  3sboMgdol  LolLEgdgdol  MIMOOMIEO
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39dbmmmaom®mo  LBogmdzwgdo, domo  360dzbgermdol  FJgxoligds o vMLYdMEO
299m{)393900L sbserobo.

15335600 BoGY39d0: 335630 LobBHYIYd0, 339506GHMO BHILEGHMYdS, 3356GH M0 MOl
139606905, 3M00E0, 33506@MIOO BIBW SO MBS, 11Y3gMH3MBOE0S, BOWIWMdOL 36309,
3500@@GHMb0sb0, 139dEGHOMLIM305, Y3M39M96(309, 3356¢MM0 3MB30EHIOO.

d9glsgoo

3396@16M0  39dbmermyogdo msbsdg®mmyzg d936096M9d0Ls s 0bx0bgMool gMo-gHm
9439wy BHOsx3s 3963000009050 80ToMm)Egdsl Hodmoygbl. 3356@wGo dgdsbozol
Lo®wdz9w By dglodergdgEos dozmmlsdys@mdo dodobstryg 3MHMELYdOL, bBosfowszms
MO00YJONJI)IO0Ls s 336G M0 BEyMIsMgmdIdol  LoMdobgwmo  Jglfoges.
3396360 LobBYIGOOL YEGHIWMOO 5b5E0BO 953dbgds YO BMBTgbEHGO (36909001
2090g9gbgdsL, MMAMMO359 3580w EHMb05B0, GO OW®mO 36305, BoILMdOL B6J30s s
3396360 933008 M39M9GHMEMY00. 50b0dbmo 8g0™MYdo 0dg3s FGLsdE gAML
23960LsBP3OML  LobiGgdol  9bgMrgB03 Mo  3EAMTsMYIMDJd0, ©0bsT03s S OMJIo
(330900l 356mbBMB0gMgdgd0.

3396@1M0  LolE9AGOOL  YGHIWIMO  365EOBOLOL  FoblsgMmGYdMwo 8609369 Mds
9603995 bsGolbols 3mbEGHOMMUL, Moysb 33960 LoliE)dgdo Jowswo da®dbmdgwmdom
2300006093006 2569 Bgdmddngdgdols s bdorMol dodsmm. boGolbol 3mbEHmMmo
903538 3396¢)M0  ByMTs6gMdIOoL LODBMLEOL, BEBHIVOWIOMBOLS S BOILMdOL
d9535L905L, B33 9930WYIG0s 3356GHWIMO M39M530900L 9BIJEH06MBdOLS s 0bFMOTs300l

L5039 M 2553990l MHBOMB3gELIYMBS.

3396@M6H0  3m096035309008 @5 FooLoBMLG060  LgbbmGmwo Lol gdgdol

3963000069058 goblo3 MG Mwo  8603369wmds  FosboFs  3336@MMO Lol gdgdol
©IAHOWE 565¢r0BLY O BaIOLLOL JMBEEGHMMWL. 50bodbmEo 3MM(399d0 Y30 YOIE0S
3396360 9agdgbBHgdol  Ls0dgEMMdOL,  BEVOWMGMIOLS @S  9BRIJHVIOMOOL
06639 LogmBs.

50b0dbmo B5dOMAol JoBsbos 3396GHWMO LobBHYIYOOL IEBHIWMMO SbsoDOls o
boseolbol  3mbBHOMmol  360d3bgemdol  Fgufagems obsdgdmzg 33966
3996mm090d0. bsdOMITo gobbowrmeos 3356@MH0 BoBogzol doMomswo 36MH0bio3dgdo,
33963 M0 dMoMgMd9d0L 565¢r0Bol 8go™m©gd0o, 3580EMb0sboLs s RO MdOL
a3mbdaool 359mygbgds, sMgmazg 3396@MM0 GgbBoMgdol, 3960Mgdol s JMbEMMEOL
965890MMm39 LoLEJFYd0. PoblOIMPOIIMWO YMMEPGds J0TMdS ©Y3M3gMgbaools s
bdsmMoL 9993060990l 3OHMDdEGIYOL, o6 LHmMgo gl BodBHmEmgdo  goblsbmzMogl

33963160 3946mma0900l 365gdGH030Iw 9BIJGH00MBLS s IMT535¢ 29630mMdSL.
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5b59906MH™39 3936096M900Ls s 3H9dbmEma0gdols gob3z0mscdsd0 goblis3zmmMgdMwo
5Q0R0M0 9935300 33963 BoD0ZOL S 335630 LogbsErgdol sdTs3905L, BMIGETo3
3600369 m3bs@ 99335t 50530560l [o®mBmygbs 803MMLoBYsOML Tglobgd. 3356@Ms
099560359 Fqlodegdgero aobos obgmo 139bmdghgdols sblbs, GMAwWwgdog 3wsliogm®o
30DBo3IoL BoMwgddo smblbgeo oym. s@™IOoLs @S 9wgdgb@sO o bsfowszgdols
mbyby 9080bsty 36m39Lgd0 90mOBogds LOMEO0S© 3o6Lb35390)
396mbBMmB0gM9d90L, LosE Imgdggdl sedsmIMHO 396905, 9bxMAOOL ©OLZMYE WMDY,
139603 BOE0s S 33956EM0 Bsbs®mmMEMds. LHim®go 53 3600630390Dgs oBwAbgdwo
5658900Mm39 33906GHO0 3H9dbmema09d0, MMIgdog 39i36096MHgd0Ls s 0bgobgMools ghom-
96 439sbg LHOIR 25630056 9d5 80O MEgds© dookbggs.

©O9L  3356¢M0  LoLEYAOOL 3301939,  JVBLOZMMMGVOm  BHYg3MmINboIsE0sd0,

59BHMOE0s.  OHMIgeog  989dbgds  MMAMOE  MIMMoME  3356GHMO  oBogsl, ol
3615943030 M35LsBOOLom 39g6035/3H9bMmEmy0gd0ol 2563000560905L. MsbsBgM™3Y

3396360 300603530900, 33956GHME0 LgblmMmgdo s 3MHO3GHMYMIR0Mwo  LolEgdgdo
953mdbgds 3396 MOO  ByMIsMgmdgdool  BoMm3ols o 3MBGHOML. 335630

300330993H9M9d0, OHMIgdog 094gbgdgh  39903HJIL  3¢sloIMGO  B0GHJOOL  Bozws,
LSOO 0dg3s OOl OLYPO OO AYTMMZEO0,  OHMTJWMS

396bmME09wgds  3eoliogMMo  3mB30vEIMIOOLMZ0L  3MOIEGH03MEs©  T9MIEgdGO0s.
505L096539, 33956¢)MM0 33603530900 YYOOHMBIGYMRL 06RMMT300L gooEgdols Bowown
MBOBOOLMYISL,  3356GHMM0  LgblmMgdo 3o  2sdmoyghgds BMLGHO  AsHBMIZgdOLIMNZOL
99000306580, S1EHOMB0B03sT0 s 39K 93mabo35300L 0650696 05d0.

33906@MM0  LobiBgdgdol B MO  bsEobBo  [oMBmoagbl 3603369 ™356
§0b5306M3L  33956¢MM0  3H9dbmE™ma0900L 9839JBHMM0 23630 gBOLIMZ0L.  3356@MO
900 M356mgmdgdol  dgufogerolisl  9mE0wgdgEos  obgmo  BbsdgbGMo (36909000
399my9bqds, MHMYMMO355 BHOWwEIMHo BMbJEos, 10d33M030L FoB®mOEs, 35d0EEHMbosbo,

30IMO0L 3964305 O 3396@MIMHO 93300l M3GMGHMEOO0. 35F0EHMb0sBO SOl
LoLEBQAOL LBOIE  9bgMRosL s oblobezMogl 336G M0  8EYMIsMmYMOJdOL  OMTo

(33000l 396mbgdL. BoEIEMdOL 316300 30 LTS gdsl 0dErgls FgBOLEIL MmO
3396360 8gMBoMgmdol Alysg3Lgds s WOEYRObEIL 3396GH¥MO M3gMms30gdol LoBMLEg.
50b0dbmero Igmmgdo 3603369 m3z56 MMl sMHWIEgdL MMM VJMOOME Sbsobdo,
obg 339690 Im{igmdomdgdol 3M5JG03w BHILEHO0MYOILS s M3EH0T0DS305d0.

5659906039 3356GHMM0 LolEBIGOOL JM-gMHm F0O356 3MMDEYISL HoMBMoYgbL
9339696300 @ 256Mgdm  bBsmMol  gogwgbs.  3356¢ M0 FYMTMJMIGO0 505D
3303bMd05Mgs 2509 RodBHMMJOOL  B0ToMm, MMAMMOES  3HYI3gMOGMOMo  HYg39d0,
99dHOMs2boGMOO0  39(09d0 @O 29MgIMLMIb MO0 gHNJIggds.  9©0bodbero
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3odBH™mmgd0 03938 3396GHMOO0  0bBMEOTo300L 83963 @S HF30MYAL  LoLBgdol
UEOOOENOHMBILL. BHMMHg 5d0FGHMT 2oblo3MOgdmEo 360d3bgermds 9boFgds bodolbol
306GHOHMU, GMIol 3oBsbos 3356@M0 MM JMdgdoL LODBMLEOL, LEIdOEMBMOOLS
©o  LOY0IgEOMMBOL  Jgxoligds.  boMolbol  3mbEmMmmol 989G dgdoboBbdgdo
3300090905 339BGH M0 Mm396M530900L  LOBMLGOL  PoBOHEOLL @S 336G M0
39960 ma09d0L 365dE 030 25dmygbgdolsmgzob. [3]

3396@MM0  LobGgdgdol 33930l 3OMEYLd0  BoOMME  J9dM0Yghgds  3356¢)M0
A9LGH0M9d0l s 135606M9dOl MBsTgEMHM3g FgMEYdo. L3300 FMYMdOELMIGOO
3990094qbgds 31100300l BEYMBsMgMdOL  dmbodMm®mobyol, gbgtygdo3wo  mbygdols
239BLsBE3MOLS s 33960 LoLBHYIGOOL  M3EGH0TODIEFOOLIMZOL.  23BLOIMPOYdIMO
3600369mds 9boFgds 13gdBHMMLIM30M FgMEIOL, MMICGdOE LBodMOEGdSL 0dEg3s

dmbgl 3356@M0 LobiBgdgdols 9bgMagB03Mwo B3gdB®ol IBSWMmO Tgbfogws. 1939
3JBHoMMO  2odm0ygbhgds 9B o3 gdbg  oBwdbgdmwo  LgbbmGgdo o
U390 BHIM0  39003HJo0,  OMIWgdog  MbsdgO™Mzg  3356GMM0  AsdMIMZgro

dmfigmdomdgdols L5539 d39eL DoM0mop9blL. 50bodbmro 3996 myo0gd0
MBOHMD39wYmRL 33563 M0 ByMIsMgMdIOOL HBMLE 306EHOMLS O {OBMAZSL.

965350 300F0560  LobBHYIYOOL  gob305MYGOILMD  ghs  0BMHPYds  3356FOO
3MmbEGHOMOol  LoMmmwgs. 39900390l MmOl Bobrs®mImdol  doMmgs,  bdsmeob
3993060905 ©s 3356@MM0 93™B00L 39305 MobsdYEM™M3g 3396GHMO 0bgobgMHool
9600-96000 05356 3odmf)393500 MBYOS. 53 3OIMDdGTJOOL 4oL FMHgs 39360960930 Jdb0sH
SboE  sEamMomdgdl,  LYBbMEGOLY @S JMBGHOMEOL  IgmEIdL,  OHMIWIdO3
MBOHM639wymngb 335630 LoliEgdgdol LGS0 S 9BIJGHO BMBIE0MboMYISL.

33906@MM0  Lodgawrg3mdnbozsgom  boli@gdgdol dstmzs 8ga30dwos  gobgobowmm,
3396360 394560306 BMBTIBEHMO 3006303905, OHMYMMYBOEsS  BI3gM3mBoi0.,
3396360 BOBWIOMY™mds S 969693030 OoLZMYGHWWMds. 5T 3M0B3E03900L
365d3H03Mwo  godmyghgds  Imombmazl  owswro  LoBMLGOL  dJmby  BHIuBHOMIdOL
1396060900l IM{igmdOEWMdYOL, MMIEId0i3 MYHOOMBIgEYmz9b 3d0EJOOL IEYMIsMJMdOL
9mboGm®mobal, 9bgMaq@03Mwo  ©MBYgOOL  goblsb@zMsls s 3356¢HMMmo  3MHMEgLgdol
3MBEGMMEL.

3oz mMo  goBogolgsb  asblbgsggdom,  3396GHWG  LoLBgdgddo  Boffos3zqdols
000356 gmds  2obolaBMzMgds  BHoweMo gMbdzoom, MMIgELsE 9d3L  SEBIMVIMO
bsbosmo s 9i3dbgds 3356@ M0 Bobozol BMBITI6EGHMO (06303908 s SMHgOL
90360mLsdgsmH™Mdo d0d0bstg 3OmEgLgdL.[1]

339660 8MBoMgmdol DBMmAs©0 BMMTs FoMdmaqbowos Mmam®g: | Y) =a | 0) +
B 11)bossg: 10)s | 1)—  UBodsbolem  8ymdstgmdgdos, a s L—3md3wgdbmeo
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1396H3MBO0IM BYMTMGMDSL..

3396@16H0 BHaLEGH0M9d0L FmfymdoE™Mdgdo

39000ygqbgds  3356@Gm0 LolE9dgdol BM6J30MmboMmgdoL LOBMLEHOL Fglodmfdgdws,
3500 00535600 ©60TbMEgdss  399803HJO0L  FEYMBsMgMdOL dmbo@MmMobyo: 335630
900 M356MHgmdgdoL  LoBMBEOL, LEGHIBOWNOHMOOLS @S Bdomdol  bodolbols  ga3sligds,
33963 MMH0  WwMm03MM0  ggdgbBgdol ©osbmLBH03s @S  3356EHMIM0  sEaMMHOmMIYdOL
3905305, 339060 8yMBsMgMdgdoL  SMHgMoLsm30L  AsdmM0Yggbgds  1od33¢030L
353030 : p; 90603653l IAMTsMJMBOL SEdS0MB, | P;)— 3396E O FYMT>MGMBISL. p =
2ipi | i)W

56599060™39 33566 3OMEgLMMgddo 3609369wMm3560 3OHMBEGTss 3MOOEHIOL TGOl
BObBEsGOMMWMdOL FoOmzs. Mo 3MdoGolL Bell dymds@gmds Fomdmaygbl 3356@MMo
Bobs®mMwmdol (Quantum Entanglement) 439ws®g ¢bmdowr s 3mbsdgb@me
35925omU. 5190 IEYMTMYMOST0 MO0 3993030 JOHT6gNMB 0lig GOV 35306 YdMwO,
O0d  gohool 9yMIoMmgmdol  aoHMdZs  93GHMIdGHMOMS©  oblobEgmH3L  TgmEOL
000 M3o6Mgmdsll — 8sdobsi 30, 09 olbobo gOHMIsbgMOoLgsb o dsbdowbyg ML

©53MmM9dbo. 439w sBY 493MEIgdEo Bell dymdomgmdss:

| ®F) = \/ii (1 00)+] 11)) boysis- | 00)60dBL3L, O™ MO39 3900E0 0 FEYMI>MYMdSTos; | 11)

60dbsgls, H®™A3 MmM039 3999030 1 dEaMIsMYMdST0Y; %— B®HdoMgd0l 3m9n03096¢ 0.

59 g3Mderol 360d369cmdss, MM LolEgds JOMOOMMYOIE MMH03g dEYMISMIMdSTO
09gmx9ds (Lvy39M3MD0E0s), Foa®sd FoBMIZoLIL: vy 3003900 JMdoGO 90dmBbs ,,0%
390mM903 99300905 ,0“ 0469d5; 0w 306139¢00 , 1% 50IMRBES, FgmMgs ,1“ 0dbgds.

9L 560L BsbEsOHmMMEMdS — 399803Hgd0L 9OMTbgmMb deogMo 3356FHGm0o 353d060.

Bell 9 Mmds6HgmdIO0 290009496 g05:3356GH6 3603GM65530500; 339646
A9 93mOE5(30590; 33563 O 30009916035309030; 3356E O 3033099 9MgdT0.

5MLYdMBOL mmbo doMomso Bell dymdstrgmds: | ™) = %(I 00)—| 11)); | ¥*) = %(I

01)+1 10)); | ¥™) = %(I 01)—1 10)) [1]
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b 8aM3sM9gmd900 Jdbol mGm3MdoE0sb0 3396GHWMO LoLEGHYIgdol LEE d5BoLL s
565890MM39 33563)M0 063mMHT5EH030L Boxg)dz9wls Foedmoagbl.

| &%) = \/% (1 00)+1 11)) Bobaro®omweno 3ymds®gmdgdo 3sbls3Mmmgd0m
3303bMd05Mgs: BAomMol, BsBMMmo Jg3mdgdol, 3H939M5GHVIOM0 5MLEHSOOWIOHMDOL
00056m.[2]
LobEBHYIoL bsdolbo MM Jgxi3sligl, sdmoygbgds BoYEMdOL BwWbJgos: F=I{PIP)I2 of. (|
P)—0095¢ M0  8yMIsMgMdsS, | P)—00090Meo IEAMIsMJMdS. 3bmdowos vy F=1
000 M3s6MHgmdgdo  LOMs©E gdmbzg3zs gOHmIbgml. F=0 LobGgdsdo d60d3bgarmgsbo

2
9930M039005. 5699 Bogw™ds F(p,0) = <Tr /\/;O'\/;) 239BLsBEZMH3L, ©539bs SHBEMUsS

9Ju39®03bGHMWsE  FogRdWMwo  FEAMISMIMBS  MIJMOONWOE  2obLIBOIOME
90056 9MdsLsb. [Lecture 4: Purifications and fidelity. ]

3396@MM0  ©mbols  3560Md0L  IMHYMdOMdGd0  29b3MmM3b0wos  9bgMYgBH03MEo
©mbggdol  33wg30Ls s B3gJHOMo  BswoBolM30L. 336G M0 LoliEgdgdol
96962930390 LAHOYIAHOS  FBOLIBP3MYds  3sdowEHmbosboor:  H | ¢,) = Ey, | ¢y)
96962930399 ©Mbggdl IMEOOL FoLZWS A5FMObEGHYdS BMOMIMNE0: hwy, = E, — E,
BO@IE Winp 9060TBSZL oolzErols 3MMbH LobdoMgl.

139JGHOML3IM30Mo  FGPMPYO0.--sHIOMEO  VBMOMIEF0S,  BEMOgLEIbEos,

9BMboblmEo goBmIz90By ©sxdbgdwo Lgblm®gdo, MBOMB3gwYmRab 3356¢ M0
LobEgdgdoL FoPOBOBMLEHE SBsEOBU.

0JNOHO0NWO 5B3eoHBols s MebsdgEM™M3g 33193900l Lsxzdzgebg A90M3IZINOWO
33963160 LobiBgdgdol boGolbol 3mbE®mmemo, 86093690356 353wgbsls sb9bL 3356 M0

dm{igmdomdqd0l 939JE05bMdBY.

39600dm@:  9OH™M3MO0GH0sb0  LolEgdgdol  BoYEmds  bsdgMmmzg  LY3gMysd@ S
3oBBMOIYODY 50fig3L: F = 0.99; 9605350 329803056 LoliEgdgddo gogumds d30Mgds
bdomMols s  ©93m3gMobaool godm: F = 0.90 — 0.95; 8608369crm3boo 350G
3™396M96Gemdol Mm: T, = 100 us 300mygbwero bLobEgdgdolb 459myqbgdoliols 3356FHmEmo
A9J6mma0930l  doMomeo  200mf393900  sMOL  ©g3Mm3ghgbsos,  BIsmMo,
399396053 MOME0 5MLEHIO0IOHMOS s FolES0MOMDS. F6535¢ 3998030560 LoliEgdgdol
350mm30L0L 2obLO3IMMMGP0m 86036935605 Ao0MgdmML BgImddggdol dobodobBozos s
3396360 8yMmdo6HgmdIOOL 1B IOHMOOL T9bsMPBMBIdS.

3360

3390@MM0  BHoLBH0MmIdOL s 3396FMMO0  E™bol  13sboMmdOL  mfymdoMdYdO
§o600m5gbL 1sb53gM™m3g 33560 3H9dbmemaogdol 53mbsdgb@vM 3mI3MbgbEIdL.
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om0 98mmYgbgds Tgbodergdgel beol 3396@wmo LoliEgdgdol a@swme dmbodmcmobyl,
H56MHoLLOL 3MBEGHOMELY @S M3GH0T0BsE0sL. 90bodbwo Fgdbmemyogdo 360d369w™356
Ol SbOWWgdh 336G MO0 3MB30GIMYOOL, 336G M0 3mIMbo3zs30gdols @
3505BOBMBEH 0560 bgblMOMEo LolE)IgdOL obgzoMsMmgdsdo.

339350 563965, BM™MI 3356GHM0 LolEJgd0L 9839IEBIOO BoOHMZOLEMZOL HYFOWJIIL0S
3s0oo  IMIbMBYEMmdoL dJmbg  BHYLEGH0MGOOL TgOMPYdOL, LEdOMEO 13s60MmYdOL

3996m@ma0900Ls s  0bGgrgdBH Mo dmbsggdms ©odmdsggdol Lol gdgdols
396300006905. LsdMTs3 ™M, 3396GHMOO BsbdsbsMI3MbYMBOL, sboero Tsboergdols s
AM30®o@o  BoBgdol  06@gM0305 300093 MBOM oo ™IJLYOL  3356¢ME0
9mfymdomdgdol LoOBMLEHIL, Lo0TIEMMBILY WS 365JdEH03NE MYgbgdL.
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Abstract

The study of quantum systems represents one of the most important directions in modern
Quantum Physics. Based on the principles of quantum mechanics, it is possible to conduct an in-
depth investigation of microscopic processes, particle interactions, and quantum states. The
detailed analysis of quantum systems relies on the application of fundamental concepts such as
the Hamiltonian, wave function, fidelity function, and quantum evolution operators. These
methods make it possible to determine the energy states, dynamics, and temporal evolution of a
system.

In the detailed analysis of quantum systems, quality control is of particular importance because
quantum systems are highly sensitive to external influences and noise. Quality control includes
the evaluation of the accuracy, stability, and fidelity of quantum states, which is essential for
ensuring the efficiency of quantum operations and the reliable transmission of information.

This paper discusses the main theoretical and practical aspects of quantum system analysis, the
role of the Hamiltonian and fidelity function in the evaluation of quantum states, as well as

quality control mechanisms.

The paper also examines the significance of detailed quantum system analysis and quality
control in modern quantum technologies. Special attention is paid to quantum testing and
quantum-level scanning devices used for monitoring qubit states, determining energy levels, and
optimizing quantum systems. Fundamental principles of quantum physics — superposition,
quantum entanglement, and energy discreteness — are also discussed. The paper presents the
application of the density matrix, fidelity function, and Hamiltonian in the analysis of quantum
states. In addition, spectroscopic methods, sensors based on Josephson Junction technology, and
the control problems of multi-qubit systems are examined. Particular attention is devoted to
reducing decoherence, noise, and temperature instability. The study demonstrates that quantum
testing and scanning systems play a significant role in the development of quantum computers,

quantum communication technologies, and advanced sensing systems.

Keywords: quantum systems, quantum testing, quantum level scanning, qubit, quantum
entanglement, superposition, fidelity function, Hamiltonian, spectroscopy, decorrelation,

quantum computer.
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