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LHCb  ექსპერიმენტის მიზანი: 

„მძიმე არომატიანი“ (c და b კვარკების შემცველი) 

ნაწილაკების იშვიათი დაშლების და CP-დარღვევის 

შესწავლა.  
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sad gaqra antimateria? 

dReisTvis samyaros CvenTvis cnobil nawilSi 

mxolod nivTierebaa. 

sawyis etapze nivTiereba da antinivTiereba toli 

raodenobiT unda yofiliyo 

Nbarionebi / Nfotonebi ≅ 6 10
-10 

 

a. saxarovi (1966) 

barion/antibarionebis asimetriis asaxsnelad 

aucileblad saWiroa CDda CP-simetriebis darRveva. 
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simetriebi da Senaxvis kanonebi 

emi noeteri (1918) 

fizikuri sistemis yovel uwyvet simetrias 

garkveuli Senaxvis kanoni Seesabameba (e.w. neoteris 

I Teorema). 

drois translaciuri simetria (drois erTgvarovneba) _> 

energiis Senaxva; 

sivrcis translaciuri simetria (sivrcis erTgvarovneba) 

_> impulsis Senaxvis; 

sivrcis izotropuloba _> brunvis momentis Senaxva; 

yalibruli simetria _> eleqtruli muxtis Senaxva. 

 

diskretuli simetriebi 

P-simetria (sarkuli simetria, luwoba) _  

r  → -r (x , y , z → -x , -y , -z ). 

t-simetria (drois mimarTulebis Secvla) _ t → -t . 

C-simetria (muxtis niSnis Secvla) _ Q → -Q . 
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sidide P C T 
sivrculi veqtori  r -r r r 
Ddro   t t t -t 

impulsi    p -p p -p 
spini  s s s -s 
eleqtruli veli   E -E -E E 
magnituri veli  B B -B -B 

 
eleqtromagnitur da Zlier urTierTqmedebaSi C, P, T 

simetriebi inaxeba. 

1951 _ velis kvantur Teoria aucileblad iTxovs 

CPT simetriis Senaxvas. 

Sedegi: nawilakebs da antinawilakebs unda hqondeT 

erTnairi sicocxlis xangrZlivoba, toli magnituri 

momentebi, sididiT toli da niSniT sawinaaRmdego 

kvanturi ricxvebi. 
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Θ-τ gamocana: orive nawilakis yvela maxasiaTebli 

identuria garda erTisa _ daSlis Sedegad miRebul 

sistemaTa luwobebi gansxvavdeba. Θ-τ mogvianebiT 

gaigivebul iqna neitralur K-mezonebTan  

1956 _ li da iangi:  sust urTierTqmedebaSi 

luwobis Senaxvis kanoni aqamde eqsperimentulad ar 

Semowmebula. SeiZleba ar inaxeba. ramodenime 

SesaZlo eqsperimentis sqema. 

1957 wlamde Tvlidnen, rom P simetriac 

bunebaSi (“fizikis nawilSi”) inaxeboda. 

 

 

Wu-Experiment 

 

 
 

 



6 

 

 

    sarke                 

   



7 

 

 

 

 

fermionebi _ S = 1/2, 3/2,  bozonebi _ S = 0, 1, 2,  

fermioni spiniT S = 1/2 _ spinis ori SesaZlo 

mimarTuleba (spini mimarTulia impulsis gaswvriv, an 

impulsis sawinaaRmdegod). 

spini da impulsi paraleluria – marjvena kiraloba 

(marjvena burRi). 

spini da impulsi antiparaleluria – marcxena kiraloba 

(marcxena burRi). 

umaso nawilakebisTvis kiraloba Senaxvadi kvanturi 

ricxvia. 
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rac ufro mcirea nawilakis masa, miT ufro “kargi” 

kvanturi ricxvia kiraloba. 

buneba upiratesobas aniWebs marcxena kiralobis 

leptonebs da marjvena kiralobis antileptonebs! 

neitrinos masa Mν≈0 → arseboben mxolod “marcxena 

neitrionebi” da “marjvena” antineitrinoebi. 

Sesabamisad luwoba sust urTierTqmedebaSi 

(neitrino monawileobs) maqsimaluradaa darRveuli.  

 

sust urTierTqmedebs SeuZlia gaakeTos K0  ↔ antiK0  

gadasvlebi.Sedegad gvaqvs nawilak-antinawilakis ori 

neitraluri “narevi” K1 →2π da K23π.   

1957 _ l. d. landau: CP-luwoba.  

CP inaxeba K1 →2π da K2→3π  procesebSi. 

 

1964 – kronini da fitCi:  CP irRveva KL daSlisas. 



9 

 

darRveva Zalian mcirea – 2.24x10-3. … K0  ↔ antiK0  

gadasvla orive mimarTulebiT erTnairi albaTobiT 

ar xdeba.  

buneba ansxvavebs nivTierebas da antinivTierebas! 
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danadgari specialuradaa Seqmnili B-hadronebis 

Sesaswavlad _ warmoadgens calmxrian 

winmimarTul magnitur speqtrometrs. 
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deteqtoris aqseptansi: 

horizontalurad _  10-300 miliradiani. 

vertikalurad    _  10-250 miliradiani. 
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LHCb-is ZiriTadi upiratesoba _ SeuZlia didi 

raodenobiT miiRos yvela saxis mZime aromatiani 

adronebi. 

pp nakadebis Sejaxebis sixSire (banch crossing): 

20 mhc (yovel 25 nanowamSi); dagegmilia 40 

mhc-mde gazrda. 
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VELO – OT SualedSi gamoiyeneba specialuri 

beriliumis mili. 

 

VELO (VErtexLocator) 

PP-urTierTqmedebisas miRebuli B-s gamoyofa. 

zomavs warmoqmnis da daSlis wertilebs Soris 

manZils 10 mkm sizustiT.  .  

problemebi: didi foni, sicocxlis mcire 

xangrZlivoba, nakadTan axlos dabadeba. 
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naxevargamtaruli deteqtoria –siliciumis 42 

firfitisgan Sesdgeba. moTavsebulia vakuumSi 

nakadidan 7 mm-ze! SeuZlia horizontalurad 

gadaadgileba. ixsneba analoguri signali 22000 

cali spilenZis kabeliT. 

 

 

 

 

 

 



15 

 

RICH (Ring Imaging Cerenkov) deteqtori 

gamoiyeneba nawilakis tipis dasadgenad. ori 

nawilisgan Sesdgeba; moTavsebulia magnitis orive 

mxares. 

Cerenkovis gamosxivebisgan miRebuli sinaTlis 

rgolebis saSualebiT xdeba nawilakis siCqaris 

gansazRvra. damatebiTi informaciis gamoyenebiT 

(treki + magnitSi gadaxra) SeiZleba nawilakis 

masisa da muxtis gansazRvra.  

muSaobs 1-150 gev/C impulsebis areSi.  

Zalian mniSvnelovania fonis CasaxSobad da K-s 

identificirebisTvis. 
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Cerenkovis gamosxiveba sarkeebis saSualebiT 

fokusirdeba hibridul fotodedeqtorze. sul 

gamoiyeneba 484 fotodedeqtori. 
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magniti 

damuxtuli nawilakebis magnitur velSi 

gadaxriT xdeba muxtis niSnis da impulsis 

dadgena. 

 

gamoiyeneba Tbili dipoluri magniti. M=27t. 

horizontalurad _ ±300 miliradiani. 

vertikalurad    _ ±250 miliradiani. 

7.5 x4.6 x2.5 m3 moculobis homogenuri veli. 
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trekuli sistema 

gamoiyeneba damuxtuli nawilakebis moZraobis 

traeqtoriis dasadgenad. 

trekuli sistema Sesdgeba 4 didi marTkuTxa 

sadgurisagan. TiToeuli sadguri daaxloebiT 40m2 

gadafaravs. erTi moTavsebulia magnitis win, 

danarCeni sami magnitis Semdeg. 

gamoiyeneba ori teqnologia. 

Silicon Tracker: gamoiyeneba siliciumis 

mikrostripuli deteqtori 200 mkm struqturiT. 

moTavsebulia uSalod vakuumis milTan. koordinatis 

gazomvis sizuste 50 mkm-s Seadgens. Seicavs 27000 

arxisgan. 

Outer Tracker:  gazuri deteqtoria. gamoiyeneba 

e.w.  straw teqnologia. koordinatuli sizuste 

daaxloebiT 200 mkm-ia. 
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struqtura: (3 sadguri)x(4 qvesadguri)x(2 sibrtye) 

x(9 moduli)x(2 Sre)x(128 straw). 

daaxloebiT 55000 arxi.  
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kalorimetrebi 

eleqtromagnituri _ eleqtronebi da γ-kvantebi 

hadronuli _ kvarkiani nawilakebisTvis 

struqtura msgavsia – scintilatoris da liTonis 

da firfitebis sendviCi. 

gamoiyeneba energiis da koordinatebi gasazomad, 

aseve trigerSi. 

Sedgeba ramodenme Srisagan: 

scintilatoruli firfitebiani deteqtori _ SPAD  

PreShower deteqtori –  PS 

Shashlik-tipis eleqtromagnituri deteqtori _ ECAL 

hadronuli kalorimetri _ HCAL 
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PS  da SPAD  _ 6000 firfita. ECAL _ 7.8 x 6.3 m2. 

HCAL _ 500 tona. 
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Mmionuri sistema 

mionebis identifikacia da koordinatebis gazomva. 

trigeris umniSvnelovanesi nawilia. informacia 

binarulia. 

Sesdgeba gazuri deteqtorebisagan _ 

mravalmavTuliani proporciuli kamerebi da sammagi 

GEM-deteqtorebi.  

faravs 435 m2 da Seicavs 12600 arxs. 

 

 

 

 

 

 

 

 

 

 

 

 



23 

 

AntiMatter Searches: AMS 

 

 

 

 


