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Aoxnoeig - Oudda 4:
Aviyvevtéc — Aviyvevtéc 10vicudy , omvOnpiotéc Kal Kaiopiuetpa.

Aoknon 4.1

Ocwpeiote évav MWPC (Multi Wire Proportional Chamber) mov €yet andotaon A
petall Tov cuppaTOV LYNANGS Tdong (avodov) tov, onws 6to oynua (PA. Ppiio
“Experimental Technniques in Nuclear And Particle Physics”, Stefaan Tavernier,
2010, ogh. 131):
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Fig. 4.17 Schematic representation of a multi-wire proportional chamber (MWPC). The cathode
planes are at ground potential and the anode wires are at a large positive voltage, typically 3000 V.
Each anode wire is equipped with its own amplifier and readout electronics. If a charged particle
crosses perpendicularly to the plane of the detector, the wire nearest to the crossing point will have
a signal

Oewpeiote OTL Y10 POPTIGUEVA GOUATIOW TOL TPOSTITTOVY KABETO OTOL EMIMES QL
KOO0V, £YOVUE GO LOVO GTO TANGIEGTEPO GUPLLOL OVOSOU.

AgiEte 611 dtwomopd RMS (root mean square) otnv pétpnon g 0éong mpdontmong
eVOG coUOTIOoL Yo Evav TETOW0 aviyvevTtn eivar o =A/ V12 .

Aoknon 4.2
Ymonteheote OTL TO 0EPLO GE KATOH OINALL TOL LEAETATE 1) EPYOCESTE EXEL TOAD

. ) 222 . .
TEPLGGOTEPO PAOOVIO [ 86 Rn] amd 10 ohvnbec.
INo va Bpeite 660 padodvio vVapyeL kel, LETPATE TO PEHLO TOV OPEILETOL GTO
PaddVI0 € Evav A0 10VIGHOV EVOG ATPOL YEUATO LE aépa amtd TN GTNALA.
Metpdrte 0.1 pA. [1oom padievépyeia (evepyotnta), ekppacuévn og pico Curie (pCi)
ava AMtpo, vdpyel otov aépa TS omnMag; To padovio £xet xpdvo nuictog {ong 3.8
NUéPeG Ko dtaomdrtal oe cowpotidn ahea twv 5.6 MeV, oyeddv pe mbovornto 100%
[0 vor amrAomooETE TOV VTOAOYIGUO ayVOEIoTE OTL YEYOVOG OTL TOL AAAL TTPOTOVTO TNG
SIOTOONG TOV POSdOVIOV GUVEIGPEPOLY CNUAVTIKE GTO PEVLLAL.
Eniong, ayvoeiote t0 yeyovog 6Tt TOAAEC POpEG TO cmuUaTiOo dhpa Bo okeddleTal
OTO TOLYOUATO TOL BoAGOL 1OVIGHOV, Kat £T1 dev Ba xpnoomotel OAN Tovg TV
EVEPYELN Y10 VO ODGOLV 10VOCLO.



Aoknon 4.3

‘Evag aviyveutnc GEM éyet didkevo petatponng (“conversion gap”) pe méyog 2mm.
To aépro yéuopa oto didkevo givar 90% Ar,koan 10% CH4. Koopikd piovia
TPOCTULTOVV KAOETOL GTOV AVIYVELTI OVTOV.

a) [Técovc 1oviepolg mpokaiet Katd LEGO OpO €va TETOLO HIOVIO GTO JLIKEVO;

B) IMowd eivar n mBavoTTa £vor PidVIo Vo TEPAGEL OTOPATPNTO ENEON dEV
TPOKAAEGE KOVEVOY TTPOTOYEVT| LOVIGHO GTO OBKEVO UETUTPOTNG;

Atveton o wivaxog kot to oynpa omd o Pipiio “Experimental Technniques in Nuclear
And Particle Physics”, Stefaan Tavernier, 2010, cei. 108 xan 138, avtictoya):

Table 4.1 Energy loss characteristics in some commonly used gases. Energy loss, the number
of electron—ion pairs and the number of primary electrons is for charged particles at minimum
ionisation

Number of
Ionisation  Mean energy Number of primary
potential /electron—ion  Energyloss electron—ion electrons

Gas [eV] pair ‘W’ [eV] [keV/cm] pairs [em~!]  [em™!]
Ar 15.7 25.0 2.53 106 25
Xe 12.1 22 6.87 312 41
He 24.5 41.6 0.345 8.3 5
H; 15.6 36.4 0.32 8.8 5.2
N, 15.5 34.8 1.96 56.3 10
Air 33.8 2.02 59.8

o)) 12.5 30.2 2.26 74.8 22
CHy4 12.6 30 1.61 54 37
CyHsg 11.5 26 2.91 112 48
Isobutane/i-C4Hyy  10.6 26 5.67 220 90
CO; 13.8 34 3.35 100 35
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Fig.4.24 (a) Schematic representation of a GEM detector with typical values for the electric field
and dimensions. Electrons are liberated along the track of the charged particle and drift toward the
GEM holes. Inside the holes, there is a large electric field multiplying the number of electrons.
(b) Details of electric field lines (solid) and equipotential surfaces (dashed) in the region of the
GEM holes. Electron transparencies are typically 100%. Most positive ions produced in the high-
field region within a hole drift back to the GEM’s top side. Figure from Ref. [6] in Chap. 1, with
permission



Aocxknon 4.4

YroBéote 0Tt £vag aviyveuTng Y10 OKTIVES YOUUA amoTeAeiTal amd Evay omvOnplom

LSO xat évav potonorraniaciact| (PMT), 6nwg otic dStapdveres.

To onpa amd TNV AVod0 TOV POTOTOALUTANCIUCTH LETAPEPETOL LE £VOL OLOAEOVIKO
(coax) kahddo 50 Q kot KataAnyel ' Evoy TaALOYPAPO oL £YEL EUTEINON
(impedance) gi1c660v 50 Q emiong.

YnoBéote 0TL 1 amdOO0GN TNG GLALOYNG TOV POTOVIMY TOV 0paToV GTOV GTVONPLoT)

etvar 50%, 6t 1 KPavTiKN OTAGO00T LETATPOTNG TOV GE PMOTONAEKTPOVIL GTNHV
o®ToKA85080 ToV PMT €givar 25%, kot 61t 0 TOAAATAAGIOGTIKOS TOPAYOVTOGS

evioyvong (“gain”) otov PMT eivor 10°.

[T6G0 Ba éwvar To TAGTOG TOL GNUATOG OTAY AVTO TPOKVTTEL GO TV TOPOTHPNON

axtivov yaupa tov 1 MeV ;
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Aoknon 4.5
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Bcwpeiote Evav omvOnpiom Csl:Tl. Tt moc0016 TG evépyELag TOv evamoTifeTonl Kotd
TNV OAANAETIOpaoT EVOG NAEKTPOVIOD LE TNV DAY, LETOTPEMETOL 0€ OO (scintillation

light)?

Aocknon 4.6

Oewpeiote pa myn aktivov yauuo evépyelag S11 keV. Yrnohoyiote v evépysia

OOV AVOLEVETE TNV KOPLEN 0TIGH0CKEIAOTG GTO PAGLLO TOL VYOVE TOV TOUALMDY TOV
TOPOTNPOVUE GE EVOV PMTOTOALATANGIOCTY.

Aoknon 4.7

Bewpeiote évav aviyvevt| PET mov kaAidntel to Q = 10% g otepeds yoviag yOpm
oo 10 KEVTPO Tov. YToBESTE OTL 1 0mdS00T aviyvevong yia Eva aoTovio tov S11
keV péoa ot oteped avt yovia sivor Eff=20%. YroBéote 611 tomobeteite oto

kévtpo Tov PET o onpetokn| anyn pe evepyotnta 1 mCi. [écog givar o puBuog yua

v aviyvevon evog potoviov (“single rate”), kot mOGog gival 0 puOUOGS Yo TV

aviyvevon g cOUTTOONG dVO PwTovimV (“coincidence rate”);

Fig. 6.29 Figure illustrating
the principle of a PET
scanner. The white lines
represent the directions of
flight of the gamma rays
originating from a few
annihilation events. These
gamma rays interact in the
scintillator blocks. If two
gamma rays interact
simultaneously in two
scintillator blocks, one
assumes a positron
annihilation occurred
somewhere along the line
joining the centres of the two
blocks of scintillating
material
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