Aouikn BioAoyia

AIGAEEN 2N -

MeBodoAoyia : Mia un padnuaTtikn eiIcaywyn oTIg
KPUOTOAAOYPOQIKEC HEBOOOUC [aKTiVWY X, VETPOVIWV, NAEKTPOVIWV].



To {nToupEVO

AUTO TTOU ETTIOIWKOUUE EiVAl VO UTTOPOUME VO OOUUE
KATTOIO BIOUOKPOMOPIO O€ ATOMIKI OIQKPITIKOTATA.

To "douue" XpNOIUOTTOIEITAI JE TNV ONMACIA TNG
OTTITIKNG, ONAQadN AUTO TTOU ETTIOILKOUME VA ETTITUXOUUE
gival TNV dnMIoupyia evog €I0WAOU TOU UOPIOU OTO
OTT0IO (EIOWAO) va gival DIAKPITA TA ATOUA TTOU
QTTOTEAOUV TO POPIO.



To 10eaTO TTEIPpOMA

EXEI TTPOPANUATA ...



NMpoBARuaTa ...

- TI akTIvOBOAia TTPETTEI va XPNOIUOTTOINOOUUE WOTE VA
gival EQIKTA N {NTOUPEVN ATOUIKN OIOKPITIKOTNTA ;

- [w¢ Ba ATTOPOVWOOUUE £Va KAl HOVO £V MOPIO KAl
TTWGS Oa TO OTABEPOTTOINCOUUE O€ HIA KOAQ KaBOopIoUEVN
0con ;

- [w¢ Ba YTTOPECOUNE VA TTEPICTPEPOUNE TO NOPIO KATA
BouAnon woTe va eipaocTte o€ BEon (ATTO TIC OIAPOPETIKEC
TTPORBOAEC) VO CUNTTEPAVOUNE TN DOMI TOU OTOV
TPIOOIAOTATO XWPO ;

- @a gival apKeTA I0XUPO TO OAUA ATTO VA UOVO POPIO
WOTE VA UTTOPECOUME va TO "OOUME" ;

- T1 (pakoUC Ba TTPETTEI VA XPNOINOTTOINCOUE ;



MNKOG KUMATOG

- 270 10€QTO TrEipapa, TO EiIOWAO TOU QVTIKEINEVOU
TTPOKUTITEI ATTO TNV UTTEPBEON (CUVOUACOUO) TWV AKTIVWV
TToU oKedALovTal ATTO TO AVTIKEIMEVO.

- O (10aVIKOC) paKOG dEV TPOTIOTIOIEI TO MNKOG
KUMATOG.

- EGv n akTivofoAia TTou XpnOIUOTIOIOUME OTO TTEI PO
gival povox pwuaTikn (ONA. uTTapyEl Eva Kal Hovo Eva
UNKOC KUMATOC), TOTE TO EPWTNUA Eival ;

[Toia eival n oxeon avapeca OTO PNKOC KUPATOC QUTNC
TNC AKTIVOPOAIQC KAl TN MEYIOTN OuvaTn OIOKPITIKOTNTA
TOU £10WAOU ;




KUupaTa Kal MNKOG KUMATOG

Eva Kupa Trepiypa@eTal TTANPWCS ATro : TTAQTOC, paaon,
UNKOC KUPATOC (V=C/A) Kal 01euBuvaon 01a000ncC.




KUupaTa Kal MNKOG KUMATOG

H yeon ammootaon JETACU OUOIOTTOAIKA CUVOEQEMEV WV
QTOMWYV OTA BlIopakpopopla gival Trepittou 1.4A.

[1a VO ETTITUXOUMPE ATOMIKN OIQKPITIKOTNTA AOITTOV,
XPEIQCOUAOTE EVA UNKOC KUPATOC TTEPITIOU 100 PE TETOIOU
UNKOUC ATTOOTACEIC, ONA. ~1A.




MNKOG KUMATOG

‘Eva ynkog kupatog ~1A avTIOTOIXEI UE TNV TTEPIOXD
TOU (PACHATOC TTOU Eival yvwoTn we "akTivec X".
KatdAAnAa (iIcoduvapa) uAkn KUPATog £X0UV ETTIONC
TAXEWG KIVOUUEVA NAEKTPOVIA KAl OEPHIKA VETPOVIQ.

Epunveia Tou "akTivwv-X" N "VeETpoviwv' N
"NAEKTPOVIWV".



MNpoBAnuara [2] ...

- [Nwc¢ Ba atTopovWoouuE Eva JOVOo HOPIo Kal TTwE Ba To
OTAOEPOTTOINOOUNE OE PIO KAAG KaBoplopEvn BEon ;

- [w¢ Ba YTTOPECOUNE VA TTEPICTPEPOUNE TO NOPIO KATA
BouAnon woTe va eipaocTte o€ BEon (ATTO TIC OIAPOPETIKEC
TTPORBOAEC) VO CUNTTEPAVOUNE TN DOMI TOU OTOV
TPIOOIAOTATO XWPO ;

- @a gival apkKeTA I0XUPO TO OAUA ATTO VA UOVO POPIO
WOTE VA UTTOPECOUME va TO "OOUME" ;

Kal Ta TpIa auTta TTPORANMATa AuvovTal JE TNV Ponoeia
TWV KPUOTAAAWYV (€C OU "KpUOTAAAOYpagia™).



KpuoTtaAAol

Eival pia @aon g oTEPEAC KATAOTAONS OTNV OTIOI

Ta POPIA () ATOMA) TTOU ATTOTEAOUV TOV KPUOTOAAO Eival
TTEPIODIKA DIEUBETNMEVA OTOV TPIOOIACTATO XWPO.

H trePI0dIKN aQuTr) ETTAVAANWN ETTITUYXAVETAI JEOW TNG
QaTTANG pETABeoNG (DNAADN ATTAN PETAKIVNON XWPIG
TTEPIOTPOPN) EVOC ETTAVOAQUBAVOUEVOU HOTIBOU.

KaBe 1TepIodIKn O1EUBETNON OEV EIVAl KPUOTAAAOC
(T7.X. uypoi KpuoTaAAol, doun Tou DNA).



KpuoTtaAAol

H KpuOoTAAAIKN KaTtdoTaon Ogv gival TTPOVOUIO TOU
MAYEIPIKOU AAATOC. Iap'oTl TEXVIKA €ival TTIo

£UKOAO va dnuioupynBouv KpUuoTaAAol aAATwV TTapd
KPUOTOAAOI TOU PIBOCWHATOC, BEPEAIWDWC TTPOKEITA
VIa avTioToIXeG O1adIKAOiIEC. TO HOVADIKO TTOU
aAAGZEl (MIKPOOKOTTIKA) €ival TO TTOIOV TNG
ETTAVOAQuBavopevng novadag.



KpuoTaAAol BIOJaKpOMOPIiWwY




KpuoTaAAol BIOJaKpOMOPIiWwY




KpUuoTaAAol BIONAKPOMOPIWYV




. KpuoTaAAol BIOJaKpOMOPIiWwY




MNpoBARpaTa (CUVEXEIQ)

- [Nwc¢ Ba aTTOPOVWOOUNE Eva HOVO POPIo Kal TTwE Ba To
OTAOEPOTTOINOOUNE O€ UIa KAAG KaBopiopévn B€on ;

Eav avTi EvOC HOPIOU £XOUUE TTOAAQ ETTAVAAQU[BAVOUEVA
QVTIYPAE@QA TOU I0I0U JOPIOU OAQ PE TOV I0I0
TTPOCAVATOAIOUO (ONA. Evav KPUOTOAAO) TOTE

1. Oev aATTAITEITAI TTAEOV VA ATTOPUOVWOOUME EVA UOVO
LUOPIO, KAal,

2. UTTOPOUUE VA OTAOEPOTTOINCOUMUE PE MEYAAN

aKpIPEIa autnv TNV cuvadpolon VIATI TTPOKEITAI TTAEOV
VIO EVA JOKPOOKOTTIKO QVTIKEIMEVO (OUVNBWC OPATO PE
YUUVO UaTi).



MNpoBARpaTa (CUVEXEIQ)

- [w¢ Ba YTTOPECOUNE VA TTEPICTPEPOUNE TO JOPIO KATA
BouAnon woTe va eipaocTe o€ BEon (ATTO TIC OIAPOPETIKEC
TTPOROAEC) va OUUTTEPAVOUME TN OOMIN TOU OTOV
TPIOOIAOTATO XWPO ;

Eav avTi EvOC JOPIOU £XOUUE TTOAAQ ETTAVAAQU[BAVOUEVA
QVTIYPO(PA TOU I10I0U HOPIOU OAQ UE TOV I0I0
TTPOCAVATOAIOUO (ONA. evav KPUOTAAAO) TOTE UTTOPOUNE
VO TTEPIOTPEWOUUE UE NEYAAN QKPIBEIQ AuTnV TNV
ouvadpolion yIOTI TTPOKEITAI TTAEOV VIO eV
MOKPOOKOTTIKO AVTIKEIMEVO (OCUVNOWC OPATO UE YUMVO
UATI).



To 10eaTO TrEipapa (2)




Me Eva ouTTAPO, TPIA TPUYOVIO

- Qa gival apkKeTA I0XUPO TO OAUA ATTO Eva UOVO POPIO
WOTE VA UTTOPECOUME va TO "OOUME" ;

EQv exouue TTOAAQ eTTAVAAQU[POVOMEVA QVTIVPO(PA TOU
I0I0U JOPIOU, KAl €AV UTTOBECOUNE OTI Ol HETALU TOUC
OIAPOPEC OPEIAOVTAI OE TUX QIO BOPU30, TOTE UTTOPOUUE
VO BEATIWOOUME TNV TTOIOTNTA TOU €1I0WAOU TOU UOPIoU
LUE TO VA KAVOUWE averaging (VA UTTOAOYIOOUUE TO
"MECO EI0WAO0"). H avapevouevn BEATIwWoN TOu AOyou
onNua/Bopuf3oc eival iIon JYE TNV TETPAYWVIKN pida TOU
N, otTTou N gival 0 apIBUOC TWV AVTIYPAPWY TOU HOPIOU.



Mg Eva ouTTAPO, TPIA TPUYOVIQ,
OAAQ OE PTAVOUV ...

- T1 akoUc¢ Ba TTPETTEI va X PNOINOTIOINOOUUE ;

AEV UTTAPXEI UAIKO TO OTTOIO OTTOIO VO £XElI CUVTEAEOTN
O1aBAa0NC yia TIC AKTIVEC X (N TQ BDEPUIKA VETPOVIQ)
TETOIO WOTE VA UTTOPEI VO KATOOKEUAOTEI EVAC TTPAKTIKO

UAOTTOINCIMOC PAKOC AKTIVWYV X TTOU VA ETTITPETTEI UPNAN
OIQKPITIKOTNTA.
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Apa, TNV TTATNOCOUE ;

... TO JOVO TTOU KAVEI O PAKOC (Kal OTTWG B ETTPETTE

VA KAVOUV OAOI O QaKoi) gival va aAAadel P TPOTTO
TTPORBAEWIO TNV dlEUBuvon d1IAd00NC TWV KUPNATWY TTOU
oKEDAOTNKAV ATTO TO AVTIKEIPEVO (TOV KPUOTAAAO)
£0TIAOVTAC AUTEC TIC OKTIVEC. Apa, n dpdon Tou

(paKOU €ival avaAuTIKA (OQAYERPIKA) TTPOCOUOIWOIUN,
onAaon,

€AV MTTOPOUME VA TTEPIYPAWOUNE UE AKPIBEIO TO TI
OUMPaivel TTpIV ATTO TO PAKO, TOTE UTTOPOUE VA
TTEPIYPAWOUME PE TNV id1a akpiela TO Ti

OUMBaivel HETA TO PAKO, KAl CUVETTWC UTTOPOUE VO
QVOKTHOOUME (UTTOAOYIOTIKA) TO EIDWAO TOU QVTIKEIMEVOU



To 16eaTo Treipapa (3)




To 10eaT10 Treipapa (3) ...

... TO JOVO TTOU ATTAITEI Eival va TOTTOOETOOUE

oTn 6€0N TOU PAKOU £vav aviXVEUT TTou Oa pag
ETTITPETTEI VA TTPOCOIOPICOUE TO TTAATOG, TNV PAON,
Kal TN d1eUBuvan d1adooNG TwWV KUPATWY TTOU
okedAalovTal atrd TO avTIKEipeEVO. ['vwpilovTag
QUTA, UTTOPOUME VA UTTOAOYIOOUE TO €I0WAO TOU
QVTIKEINEVOU.

MoOvo 1Tou auTto O€ yiIveTaAl ...



MaAr ;

To TeAeuTaio TTPORANUA :
["10 TOUG AOYOUG TTOU aVAPEPANE, TO MNKOGC KUPATOG
Tou atrauteiTal eival ~1A. H ouxvotnTa evog KUPATOC
O100IOONEVOU PE TNV TAXUTNTA TOU PWTOC KAl PUE PMAKOC
Kupartog 1A giva

v=c/A=300.000.000/1-10*10 =

ONAQON TO KUPA aAAQlel @aon 3 TTEVTAKIC EKATOMMUPIA
(TpIa OICEKATOMMUPIA OICEKATOMMUPIWY ) POPEC TO
OEUTEPOAETTITO.

AuoTUX WG, €ival aduvaTo va TTPOoodIoPIOTEI N pACN EVOC
KUMATOG ME TOON UYWNAN ouxvoTtnTa.



Apa, TNV TTATNOCOUE ;

MaAloTa. Kal To0oo aoxnua, TTou £xel ovopa. Eival 1o
"TTPORANMA PACEWV" TNC KPUCGTAAAOYPOAPIOC.

AUTO £yKEITaI 0TO OTI EVW TO TTAGTOC KAl N

O1eUBuvon Twv oKedACONEVWY (TTEPIODAWNEVWV) ATTO
TOV KPUOTOAAAO KUPATWY UTTOPEI va TTPOCDIOPICTEI
TTEIPAMATIKA, N @Aon (1 E0TW N OXETIKA GAON) QUTWV
TWV KUPATWY OEV PTTOPEI va TTPOCOIOPIOTEI AUEDO.
O1 Epueocol TPOTTOI TTPOCDIOPICHOU AUTWY TWV PACEWV
OUVIOTOUV TOV TTUPAVA TNS KPUOTAAAOYpa@iac Kal
-padi pe TN dnUIoupyia KPUOTAAAWV- €ival TQ
TTEPIOPIOTIKA BApaTa TNS d1adIKaoiag TTPOoodIoPICUOU
OOHWV NECW KPUOTAAAOYPOPIaAC AKTIVWV X.



To UAOTTOINCIMO TTEIPANO
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Eikoveg repiBAaoNng




Eikoveg repiBAaoNng




Eikoveg repiBAaoNng




Eikoveg repiBAaoNng

- Ao TN B€0nN TTPOCTITWONG TWV TTEPIDAWHEVWV
KUMATWY OTOV QVIXVEUTH KAl TN YVWOTH OXETIKN
0Eon KpUuoTAAAOU-avIXVEUTH TTPOCOIOPICETAI N
O1EUBuvOoN dI1IAd0O0NC TWV KUNATWV.

- Ao v evraon ("AaptrpotnTa”) TWV KUPATWY,
TTPoodIopifETal TO TTAATOC TOUC.

- Edv (pe Tn BonBeia Twv diapopwy HEBOdWY
TTPOCOIOPICHOU PACEWV) YVWPICOUUE Kal TIC PACEIC
TOUC, UTTOPOUME VA UTTOAOYIOOUME TO €IDWAO TOU
KPUOTAAAOU KAl CUVETTWC, TN OOUI TOU POPIOoU.



To KPpUOTAOAAOYPAPIKO TTEIPAMO
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To KPpUOTAOAAOYPAPIKO TTEIPAMO
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To KPpUOTAOAAOYPAPIKO TTEIPAMO
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KpuoTaAAoypa@ia aKTivwv-X

To {nToupEvo gival pia 6oo 10 duvaTo Io0XUPN,
TTOPAAANARN, HOVOXPWHATIKA KAl OUOIOYEVAC dEC N
QKTIVWV-X.

O1 EpyaoTNPIAKES TINYEC AKTIVWV-X XPNOINOTIOIOUV
TNV GKTIVOBOAIQ TTOU TTAPAYETAI OTAV NAEKTPOVIA
KATAAANANG EVEPYEIAC TTPOOKPOUOUV OE EVA OTOXO
(METOAAO KOTAAANAOU aTopIKOU apiBuou, cuvnBéoTara
XOAAKOG 1 MOAURBDQIVIO).



KpuoTaAAoypa@ia akTIVwWV=-X




KpuoTaAAoypa@ia aKTivwv-X

H ammotaxuvon Twv NAEKTPOVIWV AOYW TWV TUXAiWV
OUYKPOUOEWYV TOUC ME T ATOUA TOU OTOXOU ONUIOUPYEI
EVO OUVEXEC TTOAUX pWHATIKO Ao pa (white radiation).
OT1av n eveépyEIa TWV NAEKTPOVIWY €ival KATAAANAN,
TTPOKAAOUVTAI METATTTWOEIC NAEKTPOVIWY ECWTEPIKWV
oTOIBAOWYV TOU METAAAOU-OTOXOU (TT.X. K=>L).

H amodiEyepon autwy TwWvV ATopwy (T1.X. L=>K), yiveTal
ME EKTTOMTIT MOVOXPWHMATIKAC GKTIVOBOAIQC n ouxvotnTta
(KQl CUVETTWG, UAKOG KUUATOG) TNG OTTOIAG ECAPTATAl
QTTO TNV EVEPYEIAKN OIAPOPA PETAGU TWV OTOIRAOWYV
KOl EivVAl XAPAKTNPIOTIKI TWV OTOPNWY TOU OTOXOU
(PaACUATIKEG YPAUMEG).



KpuoTaAAoypa@ia akTIVwWV=-X




KpuoTaAAoypa@ia aKTivwv-X

TO OuVEXEC TTOAUXPWHATIKO Ao A (AOYW TNS N
MOVOX PWHATIKOTNTAC TOU) OV €ival KATAAANAO yia
£EPYOOTNPIOKA KPUOTAAAOYPAPIKA TTEIPANATA KAl
QQAIPEITAI HECW TNG XPNONG QIATPWY, KPUOTAAAWY
LMOVOX PWHATIOMOU, ...

O1 XapOKTNPIOTIKEG QATUATIKEG YPAUMES Eival
QUTEC TTOU XPNOIUOTTOIOUVTAI OTA TTEIPANATA.



KpuoTaAAoypa@ia aKTivwv-X

H NAEKTPIKI CUVIOTWOQ TOU NAEKTPONAYVNTIKOU
KUMATOG ONMIOUPYED Eva HETARAAAOUEVO NAEKTPIKO
medio. Eeidn n ouxvotnTa Twy akTivwv-X givai
TOOO UWPNANR, Ta NAEKTPOVIA TWV ATONWY UTTOPOUV
0€ KAAN TTpooeyyion va Bewpndouv eAeUBepa o€
QUTO TO TTEDIO KAl VO BEwpnOEi CUVETTWCE OTI
EKTEAOUV €CavaykaopEvn TOAQVTWON PE ouxvoTnTa
O ME AUTH TNS TTPOCTTITITOUOOC OKTIVOBOAIQC.
AOYW AUTAC TNG £€avayKaoPEVNS TAAAVTWONG
EKTTEMTTOUV OEUTEPOYEVWC AKTIVOBOAIQ 10i0U UAKOUC
KUMOTOC JE TNV TTPOCTTITITOUOQ.



KpuoTaAAoypa@ia aKTivwv-X

H OAIK] oKEDAON ATTO TO AVTIKEIMEVO O€ KATTOIA
d1eUBuvonN €ival TO ATTOTEAEO A TNC OUMBOANC
TWV OEUTEPOYEVWIC TTAPAYOUEVWYV KUNATWY ATTO
KGOE NAEKTPOVIO TOU QVTIKEINEVOU.

ETTeidnr} o1 TTUPAVEC TWV ATOPWYV Eival KaTA
TTOAU BapuTePOI TWV NAEKTPOVIWY, N CUVEIOCPOPA
TOUG OTNV OAIKN oKEdAON €ival QueANTEQ.

Apa, N OKEdAON TWV AKTIVWV-X aTTo £va
QVTIKEIMEVO ECAPTATAI UOVO ATTO TNV KATAVOWI)
TWV NAEKTPOVIWV O€ QUTO, KAl NAAIOTA ATTO

MO OUVAPTNON QUTAC TNG KATAVOUNG, TN
ouvapTNoN NAEKTPOVIKNG TTUKVOTNTAC P(X,VY,Z).



KpuoTaAAoypa@ia aKTivwv-X

TO NOKPOOKOTTIKO QTTOTEAEC A TNG OKEDAONC
QKTIVWV-X a1T0 KPUOTAAAOUG ovopaleTal TrepiOAaon.

H BaoikoTtepn diapopd avaueoa otnv mTepidAaon
(a1r0 KPUOTAAAOUG) KaI TN oKEDAON (ATTO [N
TTEPIOOIKA AVTIKEIYEVA) Eival OTI TA AT UATA
mePIOAaoNG eival acuvexn (Exouv dlakpITa
MEYIOTA) KAl CUPMETPIKA (WC CUVETTEIO TNC
EOWTEPIKNC CUPMETPIOC TWV KPUOTAAAWV).



KpuoTaAAoypa@ia aKTivwv-X




KpuoTaAAoypa@ia aKTivwv-X

2.€ XPOVOAOVYIKN OEIPA, E£XOUV XPNOIMOTTOINDEI

- QwToYPAPIKO QIAp.

- @dAapor 1oviopou (Geiger).

- QwrtotmroAAatmAaoiaoTeC (counting devices,
TTEPIOAQTIUETPQ).

- AvixveutéEg emipaveiac (multiwire area
detectors, imaging plates).

- CCD.

AvaAloya pe Tnv NEBODO avixveuong, aAAadel

KOl O TPOTTOC TTPOOOIOPICUOU TWV TTAATWV TWV

TTEPIDAWMPEVWYV KUNATWV.



KpuoTaAAoypa@ia akTIVwWV=-X




KpuoTaAAoypa@ia akTIVwWV=-X




UOTOAAOYPOA@IO OKTIVWV-X




KpuoTaAAoypa@ia akTIVwWV=-X
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KpuoTaAAoypa@ia aKTivwv-X

AUTO TTOU ETTITUXQME NEOW TNC XPNONG TWV ETTITTAEOV
ATOMWYV, E€ival VA UTTOKATAOTAOOUNE TO TTPORBANMA TOU
TTPOCOIOPICUOU TNG HAKPOMOPIAKNAS DOUNG (XIAIGDEC
ATOMAQ), ME TO TTPORANUA TOU TTPOCBIOPICUOU TNC OOUNG
TWV PAPEWV ATOUWY (MEPIKA ATOMQ).

O TpoadIoPICUOS TNG DOMNG TWV PAPEWY ATOUWY
UTTOPEI VA YIVEI JE TIC AEYOUEVEC "AuECEC NEBOOOUC"
(direct methods), néow TNC XpPong NG ocuvapTnong
Patterson, ...



KpuoTaAAoypa@ia aKTivwv-X

H pEBODOC TTOU TTPOaVAPEPONKE Eival YVWOTH WG N
MEBODOC TNC "lIoOuoPPNC avTIKATAOTAONC". AAAEC
nuEBODOI €ival ;: N JOPIaK AVTIKATAOTAON, MEBODOI
TOU oTnpiovtal oTNV avwuaAn okedaon, AUECEG
uEBODOI, KOK.



KpuoTaAAoypa@ia akTIVwWV=-X
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KpuoTaAAoypa@ia aKTivwv-X

To TreIpapaTiKG TTPO0dIOPICOMEVO TTPOIOV Midg
KPUOTAAAOYPAPIKAGC MEAETNG Eival EVAC AEYOUEVOC
"XAPTNC NAEKTPOVIKNC TTUKVOTNTAC". [TpOKEITAl

YId JI0 oUvAPTNON TTOU TTEPIYPAPEI TOV ECO

APIOUO NAEKTPOVIWY (avd povada OYKou) o€ KAOE
onNuEio (X,y,Z) Tou KPUOTAAAOU [AOYW TNC
TTEPIOOIKOTNTAG TWV KPUOTAAAWY, QPKEI VA YVWPICOUE
TIC TIMEC TNC OUVAPTNONC P(XyZz) O€ KABE onuEio

TOU £TTAVOAQuBavopevou poTiffou]. H kpuoTaAAoypagikni
HEAETN oAokAnpwveTal ue TNV EPMHNEIA autriic 1ng
ouvapTNONG UE TN MOPYPN EVOC ATOUIKOU UOVTEAOU.



KpuoTaAAoypa@ia aKTivwv-X

To TTO00 UTTOKEIMEVIKN Eival N EPUNVEIQ EVOC XAPTN
NAEKTPOVIKING TTUKVOTNTAG (ONA. TO KATA TTO00 £VAG
GAAOG gpeuvnThC Ba KaTtaokeuadle aTtro Tov idIo XApTn
EVA OIAPOPETIKO ATOMIKO MOVTEAO) Eival ouvapTNON
TNC TTOIOTNTAC TOU XAPTN NAEKTPOVIKAC TTUKVOTNTAC.
H PacikoTtepn TTAPAUETPOG €ival N dIAKPITIKOTNTA,
OAAQG Kal pIa TTANBWPEA AAAWYV TTAPAMETPWY Eival
KABOPIOTIKNG ONUaaciag, OTTwG YA TTAPAOEIY A
TTEIPAMATIKA OPAANATA OTA TTAATN, AAAGQ KUPIWC OTIG
PACEIC TWV TTEPIOAWPEVWYV KUPATWY, UPNAR KIVATIKOTNTA
TWV ATOMWY TOU POPIOU, EUTTEIRIA TOU EPEUVNTN, ...



KpuoTaAAoypa@ia aKTivwv-X

5, XAapPTEC NAEKTPOVIKING TTUKVOTNTOG, TTAPAOEIYMATA
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KpuoTaAAoypa@ia aKTivwv-X

5, XAapPTEC NAEKTPOVIKING TTUKVOTNTOG, TTAPAOEIYMATA
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KpuoTaAAoypa@ia aKTivwv-X

2uvnBéoTara, ol KPUOTAAAOI BIOUOKPONOPIWY Eival
QKATAAANAOI YIO HEAETEC OE ATOMIKN OIQKPITIKOTNTA.

['1a TO AOYO auTO, TTPOKEINEVOU VA EPUNVEUBOUYV Ol
XAPTEC NAEKTPOVIKAG TTUKVOTNTAG ATTAITEITAI (KQ
EKTEVWC XPNOIMOTIOIEITAI) ECWOEV TTANPOPOPIA OTTWCG

N XNUIKR oUoTaon TOU PJOPIoU, MAKN KAl YWVIEC OEC WY,
ouvNOEIC DIAPOPPWOEIC TOU OKEAETOU TOU POPIOU (TT.X.
a-€AIKQ), OUVNOEIC DIANOPPWOEIS TTAEUPIKWY OUAdWY, ...



KpuoTaAAoypa@ia aKTivwv-X

ATOM 1 N META 1 -27.205 33.051 50.562 1.00 e64.16
ATOM 2 CA META 1 -26.715 32.066 49.556 1.00 49.95
ATOM 3 €C META 1 -25.221 31.819 49.718 1.00 47.86
ATOM 4 O META 1 -24.430 32.758 49.767 1.00 60.90
ATOM 5 CB META 1 -26.996 32.574 48.139 1.00 67.77
ATOM 6 CG META 1 -26.663 31.576 47.042 1.00 67.37
ATOM 7 SD MET A 1 -27.271 32.080 45.416 1.00 81.10
ATOM 8 CE META 1 -26.801 33.812 45.390 1.00 83.44
ATOM 9 N THRA 2 -24.839 30.550 49.793 1.00 31.28
ATOM 10 CA THR A 2 -23.436 30.184 49.949 1.00 31.78
ATOM 11 C¢ THR A 2 -22.705 30.260 48.608 1.00 43.24
ATOM 12 0 THR A 2 -23.334 30.322 47.553 1.00 36.34
ATOM 13 CB THR A 2 -23.300 28.755 50.514 1.00 35.21

------------------------------------------------------------------



KpuoTaAAoypa@ia VETPOVIWV.

NAiyo-TTOAU O,TI IOXUEI VIO TIC OKTIVEC-X, 1I0XUEI KAl YIX
TA VETPOVIQ ME TIC £EEIC DIAPOPEC :

- ETTE10 N TTapaywyr VETPOViwV ival TTOAU
OUOKOAOTEPN (ATTAITEITAI TTUPNVIKOC AVTIOPACTHPAC)
TA TTEIPAPATA KPUOTAAAOYPAQIAC VETPOVIWY UTTOPOUV
VQa TTPAYMATOTTIOINBOUY O€ Aiya NOVO EpyaaTrpia

TOU TTAQVNTN.

- ANOyw NS aoBevoUc aAANAETTIOpAONC TWV VETPOVIWV
UE TNV UAN, N ouAAoyn OedouEVWY DIQPKEI ATTO NUEPEC
£WC PAVEC (TTAPERAAE AETTTA-WPEC VIA TIC OKTIVEC-X),
KOl QTTAITOUVTAI EUMEYEDEIC KPUTTAAAOL.



KpuoTaAAoypa@ia VETPOVIWV.

- AOYW KATTOIWV IDIAITEPOTATWY TNG OKEDAONG
VETPOVIWV, N NEBODOC €ival N KATAAANAOTEPN VIO

TN MEAETN TNG KATAVOUNG TWV ATOMWY udpoyovou. Mia
AAAN evilapEpoUTa eQapuoyn gival n duvaroTnTa TNG
MEBODOU va dlakpivel (0€ XaunAn dIaKPITIKOTNTA)
METOCU TTPWTEIVWYV, VOUKAETKWY OCEWV Kal AITTIOIWV
(contrast variation method).




KpuoTaAAoypa@ia VETPOVIWV.

["10 TOUC AOYyOUC auTOUC, N APXIKOC TTPOCDIOPIOUOC

MiaC KPUOTAAAIKNG OOMNG YIVETAI UE AKTIVEC-X.
KpuoTaAAoypagia VETPOVIWY PTTOPEI va XPeNOIMOTTOINOEI
O€ METAYEVEOTEPA OTADIA MIAC MEAETNG TTPOKEINEVOU

va atravTnoouyv €1I0IKG epwTnpaTa (CuvnBwe o€ oxEon
ME TNV aKPIPr KATavour ka1 BE0n TwWV aTOpWY
udpoyOvou).



KpuoTaAAoypa@ia NAEKTPOVIWV.

Ta NAeKTPOVIA AAANAETTIOPOUV 1I0XUPA UE TNV UAN

KOl KUPIWG JE TOUG TTUPAVEC TWV ATOUWYV. AOYW TNG
I0XUPNG AAANAETTIOPAONG, HOVO TTIOAU AETTTA OEiyuaTa
UTTOPOUV VA XPNOIPOoTToINGoUV, KAavovTag TNV JEB0DOo
1I0avIKn yIa '010d1A0TATOUC' KPUOTAAAOUC (VIO
TTOPAdEIY MO KPUOTAAAOI DIQUEUPBPAVIKWY TTRPWTEIVWVY
EVOWMATWHEVWY € AITIOIKR dItTAooToIRAd).

AOYW TNS AAANAETTIOPAONG ME TOUG TTUPNVEG, QUTO
TToU TTPoodIopileTal ATTO TN MEBODO dEV Eival
NAEKTPOVIKI TTUKVOTNTA, GAAQ TTUKVOTNTA QUVAUIKOU.



[MepiOAaon nAEKTpOVIWV.

Ta meipaparta mePiBAAONSC NAEKTPOVIWY
TTPAYMATOTTOIOUVTAI JE TRV BoNBEIa TOU NAEKTPOVIKOU
MIKPOOKOTTIOU (MEOW TNC ATTEVEPYOTTOINONC TOU
EVOIAUEOOU PAKOU). AETITOPEPEIEC VIO TNV

AEITOUPYIQ TOU NAEKTPOVIKOU PIKPOOKOTTIOU Ba
OwOoUV oTNnV €TOPEVN DIAAECN, OAAQ Eva ATTAO
dIaypapua (kal eva eacua mepiBAaong) ivai 1o
EGNG :



[MepiOAaon nAEKTpOVIWV.
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[MepiOAaon nAEKTpOVIWV.

Kal apou £XOUME PAKOUC, VIATI VO UTTAECOUUE
UE TTEPIOAQON ; H KOAUTEPQ, APOU EXOUMNE PAKOUC,
VIOTI VA UTTAECOUME ME KPUOTAAAOYPAPIA ;

[1a TNV uPnAOSTEPN JIAKPITIKOTNTA TTOU TTPOOC PEPEI

N TEPIOAaoN AOyw NS MIKPOTEPNS BOONC NAEKTPOVIWV
TTOU QTTAITEITAI VIO TNV KATAYPAPH EVOC PACPATOC
mePIOAaonG [o€ KABe 'knAida' Tou pacuartog TrepiBAaong
OUVEIOPEPOUV OAQ Ta (XIANIQDES ?) uopIa TOU
KPUOTAAAOU, EVW O€ KAOE onuEio EvOC EI0WAOU
OUVEIOQPEPEI MOVO TO NOPIO TO OTTOIO BPICKETAN

OTN OUVYKEKPIUEVN BEon].



KpuoTaAAOypa@ia NAEKTPOVIWYV
& TO TTPORBANHA TWV PACEWV

To TPOPANUA TWV PACEWV VYIA TNV KPUOTAAAOYpapia
NAEKTPOVIWV OeV gival TOOO 0&U 60O yIa TNV
KPUOTOAAOYPAPIia akTivwv-X : 0 EVOIAUECOC

(PAKOG MTTOPEI VA ETTAVA-EVEPYOTTOINOEI KAl Eva
€iOWAO TOU KPUOTAAAOU va avakTnOei. ATTo 10
£IOWAO AUTO PUTTOPOUV VA TTPOCDIOPIOTOUV PAOCEIC,

Ol OTTOiEC ouvdudalovTal JE T TTAATN KAl TIC
OIEUBUVOEIC TWV KUNATWY (OTTWC TTPOCdIOPIoTNKAV
a1To TNV TTEPIBAQON) Kal Eva €iODWAO TOU POpiou
UTTOPEI VO UTTOAOVIOTEI.



KpuoTaAAOypa@ia NAEKTPOVIWYV
& TO TTPORBANHA TWV PACEWV

Kal a@pouU £XOUUE eva EI0WAO TOU KPUOTAAAOU,
VIaTI OEV KAVOUME ATTAWC ‘averaging’ (OTTw¢
EIXAUE TTEI TTPIV ATTO KAMIA WPA) AVTI VA TA
UTTAEKOUUE ;

AOYW TWV OEAANATWY TWV PAKWV (spherical aberration-
OPAIPIKN ATTOKAION, ACTIYUATIOMOG, defocus-atreoTiaon)
Ta otToia £TTNPEAloUV TO €iIdDWAO, GAAG OXI TO PAC A

mepPiOAaonc [dec¢ 'contrast transfer function'].
['1a TTapadelyua ...
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Defocus series
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KpuoTaAAOypa@ia NAEKTPOVIWYV
& TO TTPORBANHA TWV PACEWV

EmimTAEov, AOyw TNG MEYAANG BOONG OKTIVORBOAIQG
TTOU OEXETAI O KPUOTAAAOG KATA TNV KATAYPAPN TOU
£IOWAOU TOU, TOOO TO €idWAO (TOU KPUOTAAAOU)

OO0 Kal ol pAcEIC TTou TTpoodlopidovTal aTTd AauTo
€ival 0€ ONUAVTIKA XOUNAOTEPN JIAKPITIKOTNTA ATT'OTI
TO I00OUVANO Qacua TTEPIBAaoNG.

Elval yia TETOIoUC (TEXVIKOUC 7?) AOyouc [ Kal

YIa GAAOUC TTOU OEV avagpepdnkay, Tr.X. N TUPAN
mepioxn Tou EM | TTou n NAEKTPOVIKN WIKPOTKOTTIO
EXEl TN MIKPOTEPN TTAPAYWYN OONWYV OE TTANCIOV TNC
ATOMIKNG OIAKPITIKOTNTA.



