3.4 ITYPHNIKEYX ANTIAPAXEIX

3-24 Avamagpdoraon mvonvixijc avtiopaons
UETd amd 0 AAnqym veTpoviov amd mvgijva.

Koatd to foufaodopod muonvmy - 0T mVY LE #VO UEVO. COUOTI-
OL0L OUY VA TOEATNEO VTOW VEOL TTURTVES UETCL TNV ®00 ON). TEToleg
%00 OIS OVOUALOVTOL TVENVIXES AVILOQATELS.

O Rutherford ftav 0 TOMTOG TOV TALOALTIQNOE TUQNVIES ALVTL-
dpaoelg xatd to foupadiond muenvwv aldtov ue coudtio o. H
dladuraoior Tov OUVERY Wtoel vou TapaoTadel wg EENG:

tHe + "N ® %O+ iH

STIC TUONVIXES AVTLOQAOELS LOY, OUV OL VOUOL JLOTHONONG TOV
POQTIOV, TNG OQUNG %O TNG EVEQYELOS. ZTNV TEAEUTOLO CUUITTEQLACIL-
Pavovton M rvnTLry EVEQYELD ROW 1) EVEQYELX TTOU AVILOTOLYEL 0T
ualo noewiog. “Evag medo0etog vopog drarijenong eivar 1 daty-
Q101 TOV CUVOM®XO 0O TV VOURAEOVIOV. TNV TTOQOITTAV(
avtidpaon 1 doTnenon auty emfePoumdvetan oo TV eELo0QOTN-
o1n TV polirmv ooBumv ot & o uéln g avtidpaons. Eriong n
dLaTiignomn Tov @ogtiov emPdirer va oo Tan To dBgotopa TV a-
ALROV aTOMRAV dLONGV e TO dOQOLOULA TOV TEMHDV ATOPLROV
agLluav.

H duoipopd Tmv pofdv noeuiag mow ®ot UETA TV avTidQoom
10oodLoQiteL TV evépyeta Q TS avTiOQOONG, O UMWV UE TV LOO-
duvopio naog now evEQYeLas.

'Etor oty avtidpaon A+B® I'+A nevépyaa Q g avtidpa-
ong opiteton wg:

Q=M, + My - M- My)c? 3.7

Otav to Q eivou Betrod, N UAo TMV TEOTOVTWYV eVl xEOTEON
IO QUTY TWV OVTLOOMVIMY, EVA 1) KLVNTLRY] EVEQYELD TWOV TOOTO-
VIOV givar pueyod ten. Mo tétol avtidpaon ovoudleton eEnde-
un.

Otav to Q givar avnuro, 1 LAlo TV TEOTOVTWY ElvoL UeYO-
A TEQN MOW 1) KLVITLXTY) TOUS EVEQYELDL AVTIOTOLYOL IRQOTEQRN. Mt
TETOLOL AVTIOQOOT OVOoUaLeTaL EvOO0EQu).



Mvenvirn oydon

Mot TOA  ONUOLVTLXY ROTHYOQIO TTUONVLRMY OVTLOQAOEMY ELVOL
exelvn 0TV ool ouuPaivel 0rroEEOPENOoT VETROVIWVY amtd Papels wu-
onvec. ‘Eva eldog tétoimv avtidgaoemy eivon 1 uonvirt oydon,
#oTé v omoia évag Pap ¢ mupnvag (my. %5 U) oxdleton og & o
WXQOTEQOUS TTUONVES. € ULOL TETOLOL OVTIOQOIOM M OAKY) WACO MOE-
Wog TV TEOLOVIMYV ELVOL KQOTEQT OTTO TNV 0LOYLRY] WAL NOEW LS.

H mpdytn mugnvinr| oy diom mtapatnondnxe to 1939 and tovg Otto
Hahn (Oto av) »ou Fritz Strassman (Poutg Ztodopay) et oo
Boupeiodiond U pe vetpdwia. Yrdoyouv mepimov 90 dogpoet-
%ol oVvOUAOUOL TOV & 0 BUYOTOLRMDV TTVETVWVY TTOV OUTOTELO V TOL
Bpa oporta Tov Vo ovpaviov. ‘Evag amd auto ¢, 1ov amoTteAEl
ouvvnOlopévn dlodraoio oyaong, elvan ®ow o EENG:

1 235 141 92 1
ol + 53U ® §4Ba + 3.Kr +3 on

H avtidpaon cvt) eivon toyud eEm0goun »ow toe B0 opotar g
O AONG, ®OBMS KL TOL VETOOVLOL, £YOUV ULCL VYNAY RV TLRY) EVEQ-
yewo ™S TaEng Twv 200MeV.

Mmoo pe va ROTaAGPBOUUE TTOLOTLRA TO UIYAVIOUO TNG O AONG,
OV TTOQOUOLLOOUUE TOV TTUQNVOL UE AL TTAYOVOL OYEDOV GQALOLXRO
oynuatog. Kabwg o mupnvag culhaufcver Eva vetoowo, Pe Ty o-
00eTn evéQyela OV o veL aQyiCel va. Tohavtmvetow Plonc. Kot
TS TOAAVTMOELS TOU QUTES TOQUUOQPMVETOL EVTOVOL XATA TETOLO
TEOTO, MOTE OTO UECOV TOV VaL oyNuatiCeton évo otévoua (Aouuds),
7oV Y weiler & o Aofo ¢. H nhentowni dmwon uetag twv & o ho-
Bdv T0 ¢ wBel o amordlinon. OuLd o hofoi amoymweilovtor xa
amoteho v ta Bpa ouata Tng oyaong (oxnua 3-26).

To veTEOVLaL TTOU OTTOOEOUE OVTOL ROTAL TN O ALOT EVOS TUENVOL
WITOQO V OTY) CUVEYELD VO TTQOROAETOUV VEQ O AON O€ AAAOVS TTV-
OT[VEG %O £TOL VO EXOVUE ULt OAVOLOMTY] avTidpaon. Av 1 ahuoL-
0wt ot aviidpoon Oev eheyyDel, dnhadr| Oev mpoywENOEL YA,
TOTE £YEL MG OTTOTEAECUOL (O Pionr) €XENEN %KoL TV asteAevBEQmON
€VOG TEQUOTIOV TOCO  EVEQYELOS, OUOUT ROL OTTO EVOL YOOUUAQLO OV-
oaviov. Auti 1) 1 ELeYOREVT) 0y d0T) AtoTELEL TNV 001 AELTOVE-
Ylag g medTng mugnvixs Boppag.

AvtiBeta, o€ Evay avTidQUOTHOO TOQAYWYNS NAEXTOLXNG LOY, OG
emPoad VOVToL UE HOTAAANAO UNYOVLOUO TOL TTOLOOLYOUEVOL VETQOVLOYL,
MOTE VAL ALOITNEO vV 0L CUTOCUVTNEO UEVY ahvodmwTy) avtidooom,
1 oot OUWS Bat TTEOYWEEL CYCL RO EAEYYOUEVAL, Y MOLS VO, 0O YEL
o€ €XONEN.
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3-25 O térapros avridpaonijoas oro Toégvo-
UTTA uéoa oty 06aero@dyo Tov amd ToEVTo.
210 Toéovoumid o 1986 eiyaue to ueyal te-
00 TVENVIXO AT Ynua oTny avhedmivny Lotogia.

3-26 Ta otddia o¢ pa mvenvixij oxdon omws
TEQUYQAPOVTaL aTtd TO HOVTEAO TG VYOIfS oTa-
yovag yia Tov mogijva.
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3-27 H o vinén devreoiov xai toitiov oynua-
TiCer mvrva He xau éva vetpovio.

3-28 v mooomdbeia va emitevybel edeyyo-
uevny a ven&n doxiudGerar n uébodos ovyxod-
THONG TOV TAAOUATOS UE UayvNTInG TEDLO.

IMvenviry ¢ vinén

Sty evotnro. 3.1 eldape Ot 1) EVEQYELDL O VOEONS OVGL VOURAED-
VIO TOV EAAPOMV TUENVMV E(VOL UXQOTEQY OTTO TNV EVEQYELQL O V-
deong avd vourheovio Tov foo tepwv. H diadiracio tg ouvévo-
ONg 0 0 EAAPEMV TURTVIV, YLOL VAL OYNUOTLOOUV €V faQ TEQO, AE-
YETOL TUENVIXY & VINEN).

Emtetdn n walo noguiog Tou TEMx0  JTUQTVOL ELVOL IXQOTEQ ATt
TO ABQOLOUA TV LOLMV TWV AOYIRDV TVQTVMV, VITAQYEL ULOL OLTTH-
Aewo udaog, n omolo ouvode etow 0td avtioToryn o Enon g evép-
YELOS TG TEMUTS rataoTtaons. Toia TETolo ToQadelyuaTo o vIn-
ENg elvon 10 TUQORATM:

H+H® IH +e"+1,
'H+2H ® 3He +3
%H +%He ® §He +et+ i,

Avt 1 08104 TV OVTIOQACEWY, TOU AEYETAL % KAOC TOMTOVIOU
- TEWTOVIOV, MOTE €TOUL OTL CUUPALVEL OTO E0MTEQLHO TOv ‘HMov
oAAA row AAMAMOV AOTEQLAYV, OOV apBoVvel TO VOQOYOVO, now ATTtd
QUTNV TTQOEQYETAL 1] EVEQYELD TWV ALOTOMV.

To wolLtedvLaL TOU TORAYOVTOL OTIS AVTLOQAOELS QUTES OU-
YXQO OVTOL 0TO E0MTEQLRO ToV HAov e nhextoowia, ta Ce yn awtd
eEQUADVOVTOL RO 1) EVEQYELHL TOUS UETATQETETOL OF OXTLVOPOALLL .

Emopévmg ohOxANQog 0 ® #AOS ROL TV TOLDOV OVTLOQATEMY LOO-
duvapiel teMxd pe pio avtidpaon, 6mov 41H cuvtirovton xaw on-
WLovEYO v évav upnva. ,He, eV TOUTOYQOVA EXTTEUTETOL OLKTLVO-
BoAio y now vetgiva.

BAémouue 0n 1 evépyera Tov HAov mpoégyeton amd 1o «mun-
Vird ®o. OLo» vOPOYOVO, ®OBMS aVTO peTaTEETETAL Padaia o
NAo. Av vroteBel 0n M mopaymyn evépyelag otov HMo, »abmg ot
1 axTvofoMa Tov, B0 GUVEXLOTO V e TOVS IDLOVS QUOUO G, EXTIUAL-
tou 0t 0 ‘HMog Ba eEavrAnoel to amdBepo Tov vdEoyOvou Tov o
30 doeratopp OLoL XEAVLOL TTEQLTTOU.

T va ovpPel 0 vinEn petag O o TuENVoYV, TEETEL VO TOOOEY-
YIOOUV OQXETA PETOE  TOUS, (DOTE VOL UTTEQVIXNOEL 1) NAEXTOLKT GO
AOL VO, ETUROOTNOEL 1) Loy vN Tuenvixn & voun. Ta v cuufel auto,
TQETEL OL TTUOVES VOL OTOXTNOOUV TTOA  VYMAY HLVITLRY] EVEQYELDL
™G TaENS Tv 0,7MeV. TOoo pueydln Oums ®vnTLrr EVEQYELD UOVO
oe eEonpeTnd vymiy Bepuorpaoio puoel va oox el amd Evov
TTUEYVOL.

H Bepuoxrpaoia, Yo vo mooxAnOei aviidoaon o vingng, eivon tg
TéENC v 10°K. ZTic Bepponoaoiec auTéc Ta GTop £Y0UV T Lo-
wvioBel Tehelmg, ONAadN €0V YAoEL TOL NAEXTOOVLE TOVS, KOL 1) LOVL-
OUEVY 0TI ROTAOTOON, OTTOU €YOUUE UOVO MAEXRTOOVLOL KOl TTUOT}-
Veg, MEyeTal TAAOopLO.

Téroieg Bepuonrpaoieg ovvavtdue ot @ oy uovo ota dotoa. Ou
VYNAES aTéC Bepuonpaoies dixarorloyo v TNV ovouaoio Oeguomu-
ONVIXES AVTLOQATELS UE TNV OTTOL0L X OLOOUXTNOICOVTOL OUY VAL OL OLVTL-
0pdoeLs 0 VINEng.



e TOMGL EQYOLOTHOLOL OTOV ROOUO ROTAPAAAETOL EVTOVY TTQOOTTA-
BeL0 xaTaoREVS BEQUOTUENVIXO  OVTLOROLOTNQO, OTTOU B0t YiveTow
EAEYYOUEVT TUENVLXN O VINEY. AVOTUYMOS TOCO VYNAES BeQUOXQOL-
oleg eivou eEangeTtnd & oxoho va emtevybo v xon va ouvinenbo v
YLOL COHETO YOOVIXO DLAOTNUCL, (DOTE VO, EYOVUE TQOURTLRA OELOTTOW)-
OLLY) TTOLQOLYOYYY) EVEQYELOGC.

Av mtdvtwg emtevy el aELOmooun EAEYXOUEVY TUONVLXN O VTI)-
Em, 0 evepyelamd #€000g Lot Tov AvBpmmo B lvan onuovTro, oo
TO «TTVENVIXO ®OL OYLO» TTOV TTQOTELVETOL ELVOUL TO OEVTEQLO, TTOV VTTALQ-
Y€l ApBovo rnow BNV 070 VERD TV BOAACOMDV.

To meéfAnua Tov mvgnvizdv axofritov

'Eva amd ta peyol teQa mQoPpANUaTo, Tov CUVOdE OUV TN AEL-
TOUQYIOL TV TTUONVIXMV AVTIOQAOTNQMV, ELVOL 0UTO TNG DL ELOLONG
TV arofMtov tovs. Ta amdpAnta Tov avidQaoTHoo eivon To
00OLEVEQ Y VML TTOV EUOVIEOVTON G TTOOTOVTOL TV AVTLOQAUOEWY,
1aOMS Ko TOL UETAANDL TG «®AEOLAS» TOU OVTLOQOOTHQO, OTOV CUTH
TOETEL VO AVTLROTAOTOOEL. AVTA Ta VYMANG QOOLEVEQYELOS VMKA
TEQLEYOVV LOOTOTOL UE UEYANOVS XQOVOUS NMEWNG KoL TTQETEL VOL
OTTOBNKEVUTO V YLOLTTOA  UEYAAN XOOVIRY) OLALOXELDL, (DOTE VOL ANV TTQO-
nahéoovv meQLBaAAOVTLRY LOAUVOY).

Enti Tov mogovtog A om 0To TEOBANUoL outd Eival VoL ToL TOTTo-
Beto ue og ol opoaylouévo xPhTio xow vo o Bapouvue Pobudt
O€ OQUYELOL.

[T&vtmg mpémer va avapepBel OTL Eva arOun TAEOVERTNUOL TV
oVTIOQAOTNOWY O VINENS, O OYEON UE TOVS OVTIOQUOTNQES OY G-
oM, €lval TaL ALy QOOLEVEQYA HATAAOLITOL TTOV CLPT)VOUV.

3.5 EPAPMOTEX KAI KINAYNOI THX PAAIENEPI'EIAX

A. BLdpeg amo axtivopfoiria

Otav n  An amoogd axtvofohia, wwoel vo virootel copoa-
0é¢ PAafes. To eldog now 0 fabuds Twv ULV EEXQTATAL OTTO TOA-
MO ¢ TTOLOAYOVTES, UETAE TV OTOIMYV Eivow TO 100G %o 1) EVEQYELDL
™G OXTLVOPOAOS, ROOMS %O OL LOLOTNTES TOV VMXO  TTOV TV OITOQ-
0o0@a. o mapdderyno, LETAUAAO TTOV XONOWOOLO VTIOL OTOVS TTU-
ONVIXO ¢ ovTOQOOTNHEES EE0oBevo v ol e To Poufadond Toug
aTro VeTEovioL VYMANG evépyelas. H Tnud edd opelheTon o€ petomt-
VNOELS TOV OTOUWV UECH 0TO UETAALO, OL OTTOlES €YOVV MG OUVE-
TELQL TNV OALOLYY) TOV U OVIRMV LOLOTNTWV TOV UETAALOV.

O BAdPeg oo mupnvinég antivofoiiec atoug floloyuro ¢ oQ-
YOVLOUO G OQElAOVTOL ®UQLMS OTOV LOVIOUO TTOV TTQOXAAO V QUTEG
oL OXTLVOPOAES O€ OVOLES TTOV BEIOHOVTOL WECH OTOL % TTALQCL.

ZT0V 000 «axTIVOPOMES» TEQUMOPBAVOVTOL: OL QUOLEVEQYES a1, B,
Y, TO VETQOVLO, ROOMS ROL M VYNATS EVEQYELOS TAEXTQOUCLYVITLRY|
oxTIVOPOALCL, OTTWE TT.Y. OL AXTIVES . ZTO OXNUOLTLOUO LOVTWV OEL-
AETOL ROW TO OVOUD TOUS MG LOViGovoeg axtivopolies.

Mayvijres Odiapos xevo

Idoua
3-29 3¢ évav goevvnind avtidpaotijoa TO-
KAMAK 7o 0¢ ua mov Qgouaiver to midoua
elvatr apxetd exatouu oo Amper xat ) Oeouo-
xoaoia peyak teon and 10°K.

3-30 Ta TOKAMAK amotedo v v mwo -
Toynuévy mpoondbeia xaraoxevijc aviidoa-

otjowv o vin€ng.

3-31 Avouo mov Exer extebel o€ axtvofolies
éyel ydoet ta patdid tov.



3-32 O toeis mapamdvw eixoves Oeiyvovy Tig
TagauoopwTinés fAdPes ae amoydvovs ardumv
IOV O TNHRAY TVENVINES axTIVOPOLES UETA TO
wuenvixd at ynua tov ToéovoumiA.

3-33 Axtvofolia y yonowomoreitar yia xata-
0TOQI] xapxrVIX®Y xvTTdowv. YymAij ddon
eotidGetal o€ px1j eptoyif ue ) Porjbeia oxo-
wevong ue laser.

H Aettovgyio Tov ®uttdomv umopet va diotaoyBel copfaod,
otav oynuottofo v HECO 0TO ¥ TTAPO OQACTIXA LOVTA. 1) QITES MG
oamotéheoua TG axtvofohag. T'a mopdderypa, oxnuamopos vtmv
VOQOEVAMOU %o VOQOYOVOU UTTOQEL VAL TTQOROAETEL YNMAKES AVTLOQGL-
O€Lg OLAOTOONG OEOWMDV OE TTOMWTELVES RO VAL ETPEQEL OAMALYES OTO
yeveTuro VArO tTov ®uttdowv (DNA). Meydieg moocotnteg onmvo-
BoMiag xataoTeépouy ueyaho aLBud Hopimv O va ® TTAEO ROl
TEOXAAO V TO BAvaTO TOU. AV ®oL 0 BAVOTOS EVOS ®UTTAQOU dev
amotehel oVVNOMS TEAPANUC, 0 BAVOTOS TOMMDY KUTTAQWYV WTOQEL
VoL EXEL G OUTOTEAECLLOL PLCL Y] OLVTLOTQETTY) PAGPN TOV 0QYaVIOUO .

Eivow mBovov emiong » ttaa wov Oa emlhoovy amd Ty oxTi-
voPoiia. va €xouv vtooTel PAGPES now RATAE TOV TOAAATAQOLOOUO
TOUG VO ONULOVQYNOOUV VEO UETAAACYUEVA X TTOQM TTOV TTOA  OV-
VG OONYO V OTNV EUPAVLOT RAQHIVOU.

BAG&Peg amd axtivopforio umopel vo tooxrinbo v emong ®ow 010
YEVETLRO VAHO TV YEVETIRMV KUTTAQMV. TNV TEQITTMWON CLUTH OL
aMaYES TOV YOOIV 0O Y0 v OE UETOPOLES DLAPOQMY YOLOONTY-
OLOTLRMYV TOV ATTOYOVOYV TOU OQYAVIOUO .

Qg amogognBeica d60m axtivoforiag opileTon 1 evéQyela
7OV €xEL amoTeDEL 0TOUS LOTO ¢ ava KLMoOyeoupuo pnatos. H mo
ouvnoOouévn povada uéTonong g eivou to 1rad, To omoio ool-
Cetou wg M woodtta oxtvoporiog tov aoBétel 0,01 evépyelog
avd yudyooupro udtog tov woto  (lrad = 0,01J/kg).

H amoppognBeioa doom dev amotelel povn g uETEo Tmv Plo-
AOYHMV ETMTTMOOEMY ®ow CUTO ALOTL Tat frodoyirdt oo TeELEoUOTaL
dev eE0TMVTOL HOVO 0Ttd TN SO0 OAAGL RO aTTtd TO €L00G THG OXTL-
vopohiag. ‘Etol, yua mopdderyua, wo dedopévn doom axtvopo-
Maog o Teorahel OEXML (POOES TEQLOCOTEQES PLOAOYIRES PAAPES 0TTO
ton doom antivov

T va elvon oL 000ELS CUYRQIOWES G TTOOS TOL PLOAOYLRA TOUS
OTTOTEAEOULOLTCL, X ONOWOTTOLELTAL TO UEYEDOS G0 vaun d6om ue
uovado HEToNong To lrem xouw ®VEIWS TO VTOTOAAATAGOLO TOU
Imillirem. [TagaBétovue uegiro ¢ aBuo ¢yl o YrLoM.

Mia axmwvoypapio Ompoxa amobéter Y ow ota 20-40mrem
o #60e Skg 1oto . [ood vaun doon 500rem og wrEO XOOVLRO
dudotua o€ oAO®ANEO TO oua ouvHBMS 0dNYeL 0To Bctvato uéoa
oe Myeg nuéoes. Evtomouévn doon 10000rem spoxahel wAnon
ROTAOTOOPY) TOV LOTO .

H »oowni axtivoforio zow m uotri) odleveéQyela Tov e~
(POUG OVTLOTOLYO V O€ 1000 Vo doom 0,1rem avd €tog oty emi-
pavela e Odhaooas. H tun oty avEdveton pe 1o og.

B. onoeig tng axtivoporiag

Padievepyd ocwpatidio pmogo v va yonowomomBbo v mg Lty vnoeé-
TEC YNULRMV OTOLXElWV O€ dLapoeg avudpdoels. 2t Biohoyia to
oadievepyd Lodtomo PO, dtav elooyBel xoTdAANho 6T0 QIO O -
OTNUA TOV (UTO , KUXAOQOQEL 0T OUVEYELD LECOL O AUTO ROW UTTO-
00 UE, UETODVTOS TN QULEVEQYELD 0T DLAPOQX UEQN TOV, V. Fyd-



AOUUE OCUUTTEQALOUOLTOL YLOL TNV TTOQELCL TOU UETOPOAOUO , ONAadT TOV
OUVOLOU TV aVTILOQATEMYV TTOV YIVOVTOL OF VOV 0QYOVLOUO (OY1-
uor 3-34).

Yoarixo didAvua sumhovtiouévo ue
ta padioiodroma O-15 1 O-19.

-I;-rfTa Uopia e a padtevegyd
" & 1o0Ttoma we tyvnBétes maio-
| = vouy uéog otig dtadixa-
oieg puerafoliono , onwg
axifds xat ta un padte-
veQyd LooToTTAL. ¥

Me éva upetontij axtivoPolriog
UTTOQO UE VO YaQTOYQaAPIfooviLE
™y mogeia Tov ueraforiouo .

H y0Momn tov padievepyo 1mdiov yio T uelétn g AeLtovpylog
Tov BuEe0eld0 ¢ adEval ElVOL ETTLONS LKL YVWOTY] EQAOUOYY. ZXEOOV
OAN 1 SLoxivoT TOV LSOV OTOV 0QYAVIOUO WOS, TTOU TTQOCAOUPA-
vetow omto 10 oAdTL %ow amd g OUAGOOLES TEOWES, YiveETon HECM
Tov Bupeoedo . Elodryeton AOLITOV 0TOV 0QYOVLIOUO ULOL WHQY) TTO-
oomTa gadievepyo  1mdiov (1) v popey dlok patog Nal. Me-
OWES DOES OLYYOTEQX UETOLETOL UE ROTAAMANAES OUOKEVES M) ARTLVO-
Boric Tov P now cuvenmdc 1) oVY*EVTOWOT TOV OE dLdipoa GOYOL-
Va. TOU COUALTOG.

Ou axtivopohies yonowomolo viow emiong otny Iatounn yia em-
AEXTINY ROTALOTQOWT LOTMYV, OTTMG elvow OL Gy®oL. Qg TTnyEg xoNot-
UOTOLO  VTOUL TEYVNTA TaQaryoueva. Lootoma. 'Eva amd ta mo ouvvn-
Buouéva givon To *°Co.

Mo 1€ 0000g LOTELANG ATTELROVLONG, KUOLIG TOV EYREPALOV, &l-
vou 1 Topoyoogpio exmourtng molttpoviov (PET). Me owty xoonyo -
VIOL OTOV 00BEVT) LOOTOTIAL OTOLXELMV, OTIMS AVOQOXL, OEUYOVOU KTA.,
7oV exTtéUTouV tolltedvia pe dudiomaon fB. ‘Otav éva molitedvio
EEQUMDVETOUL UETAL ATTO G YXQOUO UE NAEXTOOVIO, EXTTEUTOVTOL O O
PWTOVLOL Y, TTOU AVLYVE OVTOL OTT0 RKURALXY) OLATAEY VLY VEUTMV Y 0
aTt0 TO REPAM TOV 0.0BeVO ¢. ZT1 ouvEYELa, ue TN fonBela vitolo-
YLOTY], OYNUATICETOL (oL E1XOVAL EYRAQOLOS TOUNG TOV EYREPAAOUV
(oynuoto 3-35, 3-36).

AxtivoPoMES YONOWOTOLO VIO ETTIONS YLOL TV ATTOCTELQMOT) KOl
T1) GUVTNONOTN UEQLXMDV ROTIYOQUDV TQOQILMV, CpO  UUE TOV TEOTO
OUTO RATAOTOEPOVTOL OL TTALBOYAVOL HQOOQYAVLOUOL.

91

3-34 H yo1jon oadioiodtomwv wg tyvnletdv.

3-35 "Eva moitpovio, mov exmtéumetal amo to
100TOoTTO OV Y€l yoonynbel orov aobevij, ov-
YHOO ETAU UE HATTOLO NAEXTOOVIO ATOUOV %At ON)-
HLOVQYO VTaLO O PTOVIQ, TO OTOLO XATAYQd-
et ) ovoxevyj PET.

3-36 Zvoxevij touoyoagpias ue exmounij wodi-
To0oviov. H eixdva maoiotdver o] eyxepdlov
OYNUATIOUEVY) QTTO VITOAOYIOTY], O 0TT0i0G ETTe-
Eeoydlerar ta dedouéva s ovoxevijc.



APAXTHPIOTHTA

O o%omog g daoTNELOTNTAS OVTHS givar va delEel 0T 0 exBeTndg VOUog Tov ouva-
VTAUE OTIS QOOLEVEQYES DLALOTTAOELS DEV ElVOL RATOLOS PUOLKOS VOUOS TMV TUENVMYV, AAAN
€VOC OTATLOTIXOS VOUOS. ZTO VOUO OUTO UTTOXO OUV OACL TOL (POLVOUEVT, OTO OO0 TO VO
ouufel €vo YEYOVOg, aVAUECSO. OE (oL OELA TLOAVADV EVOEXOUEVMV, EXEL MO CUYREXQULEVN
uBavoTnta.

ITEIPAMA

1. Ayo0pdoTe 0o TO TEQIMTEQO O O HOVTLA ATTO TAL WXEG coxoAaTania M & M’s. Bakte
ToL OACL LOCL OF €VOL OUTH, OLVOKLVIOTE TO, (MOTE VO OLVOXOTEUTO V KOAK, KoL OOELALOTE TO
TEQLEYOUEVO OF €Vl TOOTTECL. MeTONOTE TO OUVOMKO 0BUO TV M & M’s. Todnpte Tov aiolbud
oUTO OTO TEMTO KOUTAXL TNG OE TEQNS OELRAS TOU TTLVAROL TTOV (POUVETCUL TTOQAKAT.

Aotbu. uéronons 1 2 3 4 5 6 7

M & M’s
TOV QTEUELVAY

ATOUOKQ VETE EXELVOL TOL COXOAALTAXLOL TTOV EXOVV OTHV ETAV® 01 TOUS TO M. Mot »oAT)
Wéa Ba Ntav vo ta pdte! MetonoTte To ouvoMzd alBUd TOU OTTEUELVE THOO 0TO TOUTTELL
NOL ONUELDOTE OTO HOUTAKL TNS LETONONS LT aoLBu. 2.

Enavahdfete ) doduaoio ovty 7 ouvolrd oés. Av o aoBuds twv M & M’s o
amouével yiver 0 o ndurowa doxruy), to metpapa otapotder xow o 0 de Bo to meQLAdPeTe
OTIC UETQNOELS OOC.

2. 0GETE TN YOOPIXY TALRAOTAON, OOV 0ToV diEova. Bl BALETE TOV AVTiOTOLYO 0LELBUO
™G UETENONG %o OTOV AEOVAL Y TOL GOXOAUTARLL TTOV atéuevay xabe pod. TTapatnonote
v exOeTnn) oYY TS OUVAETNOMNS.

3. AompdioTe vo. xapdEETE 0TOUS (OLOVS AEOVES TNV EXOETINT ROUTT AN
N =Nye *°%
omov Nj 0 0yr0g aptBuog twv M & M’s. Zuyrlvete Tig O 0 ®OUTT Agg.

Xnuetoon: O exbemns 0,5 elvow n mBavoTta va gupoviotel To M oty endva oypn amd
%nd0e ocorohatdnt o€ ®A0e plym. Avtiotoryel 0tn oTafeQd A TV TVETVWV, 1) OTTOLOL EXPOTL-
CeL v mBavotTo SLAoTOoNS TOV.




YNOWH 30v KEPAAAIOY

U O mupnvog Tov atduov omoTteeitan otd TOMTOVIOL ®ow VETEOVLOL. Boloxretar 0To #€vto Tou atduov
O EYEL ARTIVO, LEQLHES DENAOES YLMAOES (POES UKRQOTEQT OITO TNV OXTIVOL TOU OLTOUOV.

U H tovtdmro evog mupiva eivon 0 atoirog Tov aotiuog Z xow o polirog tov aptfuog A. TTuprveg
ue (dovg atopro g oBpo g AEyovtow LoOTOTTOL.

U H uaCa evog mupnva elvon TdvTo urooteen orto 1o aBpotoua Tmv patdv Tmv ehe Bepmwv vouxrieo-

Viwv tov Tov artoteho v. H dagpopd avt twv pnaldv ovoudteton EMAepo palog. Anhadn oy, e
AM = Zm,+Nm, - My

U Huwood voun evépyewa Eg mov avtiotouyel oto éheyuuo ndtog ovopdleton evEQYeL o VOEONS TOV

vonva. Anhodn Loy &L
Ep=(AM)c?

U ‘Ooo pueyol teem eivar m eVEQYEL O VOEONS OVG VOURAEOVIO O€ £VOLV TUENVOL TOOO 0TOHEQOTEQOG
glvow 0 TupNvag owToC.

U HJ voun mov ouyrQoTel Tor VOUXAEOVLO OTOV TTUONVOL ElVOL 1] LOYVOT) TTUENVIXT & VauT, Tov dQa
UWOVO O€ TOA  KOVTLVES OTTOOTAOELS UETOE  TMV YELTOVIXMY VOUXAEOVIOV.

U H evépyeaia tov srupnva. eivar xBovtmuévo péyebog. O mupnvag €xel SLorQLTES EVEQYELONES OTAOUES.

U Ze xdbe copudto aviiotolyel To aviiomudto tov. Otav ovtd ouvevmbo v, eEEaUADVOVTOL ROow UE-
TATOETOVTIOL OE (PMTOVLOL 1] ONULOVEYO VTl GAACL COUGTLOL.

U Tavovrheovia omotelo viow amd quarks up xouw down, Tov EQOVV mS POQTIO XAAOUATO TOV OTOL-
yeuhdoug nhextoro optiov. Ta quarks dev eugaviCovton ehe Bega.

U Toa Aerttovia givan 6 copotidio tov 0ev exdNAdVoLY LoyveEg alAnhemdodoels. Ztnv oudda vty
VYOV TO NAEXTQOVLO %O TO VETQLVO.

U OuBepeddelg duvapels eiva: 1 1oyvem, N nNAextoouayvitxt, 1 aobevig xou 1 faguury. Ov adin-
Aemmdpdoels oe BepeMmdeg emimedo eguNVe ovtan (e avTailaryn copotdlmy Tov eivon poels Twv du-
VAUEMYV.

U Oumo woAhol Tupnveg givar oo Todelg ®ow LETATITTOVY 08 OTOOEQO  TUENVES UE OLOLOTTAOELS O, 3
zow v. To gawvouevo ovopdiCeton padievépyeLaL.

U Sy muonvirn oydon €vag faQ ¢ TUENVAS UE TOQQOPNOT VETQOVIMV YwILeETon 08 & 0 ueyala
Boa opata xaw ehevBepmvovron véa vetpovia. H oydom elvon avtidpaom eEmBeoun.

U Smvmovonvie o vinEnd o eAapQOl TTUENVES GUVEVEMVOVTOL, YLOL VO OXuatioovy €va. fapo tepo. H
avtidpaon avtr eivon eEmBeoun.

U Ouvmvonvinég axtivofories mooraho v PAGfes, alld Polorovy xou mollég yonoes oty latown,
ot fropnyavia, ot Femmovio #TA.



EPQTHXEIX

1. TuovoudCouue LodTOmOUE TTUEHVEC; Z€ T POLACOVY
TOL LOOTOTTOL EVOC OTOLYEIOV

2. i. TToloL a6 TOUE TAQOHATW TVONVES TEQLEYOVV
ToV (Ao aELBuo:

* TOWTOVIWV,

* VETQOVIMV,

* VOUXAEOVIMV;

ii. [Towol epLoToryiCovron artd Tov idLo aELBUd NAe-
ATQOVIWYV OTO OVOETEQO GITOUO;

iii. ITowol elvon LoOTOTA TOL (BLOV OTOLYELOV;

(@) '2C, B)'eC. () '3C.(®) 'IN, (¢) '50, (©)'§O

3. TiovoudZovue evépyelo o vOeomg vVAC TV VaL;

4. O muonvog  éxeL eVEQYELDL O VOEOTC AvVEL VOU-
rheovio 8,8MeV, evd o muprvag Y €xeLEVEQYELLT V-
dgomng ava vourheovio 7,6MeV. TTotog amd tovg 6 o
elvou mo oTodeQog;

5. SvumdnedOTE TO. ®EVE GTO TOQARATM HEUEVO:
H evépyeio 6 vOeomg avé vourAeovio eupaviCel Tig
UEYOA TEQES TYES YLOL TTUQNVES weerverveneenenn nolirav
aoBumv. ‘Ooo peyol TeQn givow 1 EVEQYeELo O VOE-
ONG EVOS TTUENVA TOOO ....eenneeee. glvau o Tupnvac.
"Evog mupivag pe peyalo patino aoliuo EXer .............
EVEQYELDL O VOEONS OTd £VOLV TTUENVOL UECOULOU WOLCL-

%O CELOUO  HOL WTTOQEL VA .....n.e..... 0ed 0 peoaiovg
14U/ 1V < EVEQYELDL UTTO WOQMPT -veevnveneneen
............... TV OoououdTOV.

6. =to meipapa tov Rutherford voBéote o éva
OCMUATLO O JUXONG HLVITTLRTG EVEQYELOS RATEVD VETOL
UETMITUAAL TTOOG TOV TTUENVaL £VOS artopov. [ati to ow-
HATLO JEV £QYETAL OE ETTOLPT) LLE TOV TUQNVCL;

7. Tloc eEnyeiton to 6T évac mupnvag e daomd-

TOL, OV KOL TOL TEWTOVLA TOV autwBo vtow apopaic
UETOE TOUG;

8. TToiec sivan oL onuovTRATEQES IOOTNTES THE LOYV-
N TUENVIANIS & vaumg;

9. No avuortouyioete g didipopec alAnhemdodoel
UE TOL COUOTIOLOL POQELS TOVG:

(o) woypuon (A) potovio

(B) aoBevng (B) Bagutovio

(v) Paoutiny () W, w-, Z°

(8) nhentoopayvnury  (A) yrhovovio

10. To meoiexduevo oe quarks Tov veTpoviov eivor
udd. ITowo elvar To mepLeyouevo og quarks Touv avt-
veToVviov; To VETOOVIO %o TO AVTLVETOOVIO TaTLO-
VIou;

11. TTowo otouyelddn couatido vTdoyowy oty An
IOV TOQUTNQO LE OMUEQD. OTO = [ITCLV;

12.  aponmoiote noBepud amd TS TOQAUATW TOO-
TAoELS WG OmWoTH 1 MdBog:

a. 'Eva molitpdvio xau éva niextoovio eEaidmvo-
VTOL oL OT1 B€0T TOUC TTAQAYETAL VA POTOVLO.
B. 'Eva hemtovio (1) olnhemndod e €va mpmtdvio
Ue LoyveY aAlniemidpaomn aviohhacoovtag €vo
YHAOUOVIO.

v. Ta Aemrtovia elvon ouvolxd €€L, €X TV OTTOIMV TOL
TOlOL LOVO €Y OUV NAERTOLHO POQTLO.

0. 'Eva. adpovio asoteleiton amtd To TOQOUATO
quarks: (u, d).

€. Xe ®A0e OTOLYEUNOES CIWUOTIOLO CLVTLOTOLYEL RO EVOL
OVTLOMUATIOO.

13. 'Eva nhextoévio xau éva mottoovio e apein-
TEEC MVNTIRES EVEQYELES EEQLUMDVOVTOL RO OYNUOLTE-
Covtaw & o pwtdvia. [Toom evépyeia €xouvv ouvolxd
T d 0 PUOTOVIO,

14. SvumdnodoTe T0 #EVE OTO TAQOAHATW HEUEVO:
To vourhedvio oo VIaL OO ..............

To Aemrtovior elvon puoL EeXmELoT ®OT YO0 OTOLYELW-
OMV oOUOTLOLV, TOU OE OCUUUETEYOUV OF ..eovveneennene
oAMNAeTORA0ELS. T .. elvow oL oQELg TmV
NAexToOouOYVNTROV oAAnAemdpdoemy. A o quarks
OAMNAETOQO V LOYVEA OVTAAAAOOOVTOS EVA ..........

15. Tu eivan 1 petootouygimon;



16. TTowo garvouevo ovopdteton padievépyeia; oo
€l01 QOOLEVEQYDV O TLVOPOMMY VTTAQYOLV;

17. TuovoudZovue xo6vo g evog padlevegyo
VNV,

18. Twoti, 600 avEdveton o atownds aELOUdS TV
VPNV, YOELALETOL VO VTTALOYOVY OMO KO TTEQLOCO-
TEQOL VETQOVLOL, YLOL VO. EEQLOQAALOTEL 1) OTABEQOTNTL
TV TUQTVV;

19. 'Eva quip o Poioneton péoa oe évo noutdxnt
oo T, KOOTOVL KVOUVE €L VoL TEOOPANOEL 0Tto o
QonelIEVES TINYES:

i. axtivova

ii. antivov y

iii. axtivov B

20. YmoBéote o pio déoun mepLéyel couatidlo o,

B nou vy, Ta omoio B¢ hovue va duoyweicovue. Ymodel-
Eete votdAANAO TTERAUATIXG TOOTO.

21. Towog mupnvac Ba meoéAdel amd T Sidomaon-
B~ evog muptivar 1 C;

22. To mapaxdtm oyiua Seiyver SiapooeTnéc diar-
OTAOELS LOLS YA DLEYEQUEVNS ROTAOTOONS TOV TTV-
onva. ' Ho , 1 omoia Storoméron xartd Sudipopovg To-
ToVG:

o. 0QoxTNEloTE RaBEA OO AUTES S dLACTOON
a, ddlomaon B row SLdomao .

B. T Omoleg amd autég elvon SLOOTTAOELS Y UTTOAOY-
OTE TS OVTLOTOLYES EVEQYELES TWV PUTOVIMY TTOV TTxl-
QL YOVTOL.

v. T dmoleg amd autég eival SlaoTAoELS B CUUTAY-
QMOTE TLG AVTIOTOLYES AVTLOQAOELS.
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23. Tlotec muonviréc avidUOELC OVOIALOUUE Oy -
OELC %O TTOLEC CUVTHEELS;

24. e 1 dappel 0 IYOVIONOS OYAONS TTOV Yive-
TOW O€ VALY aVTLOQAO TN OTTO TO UNXAVIOUO OYAONG
o€ o TUENVIRY Boufa;

25. e omoladnmote mupnviH ovTidooN Loy, oLV oL
TTOQOUATM LOLOTNTES:

a. To aBgoloua Tmv aTomrmv aLBU®V 0To TEMTO
%o 07T0 O TEQO UEAOC TG avTidpaomg elvan (00.

B. To dBpolopa TV pairmy aQUBIMVY OTO TOMTO KoL
010 0g TEQO UELOG TNG avTidoaoNg elvan (0o.
E&nyhote ool faotrot vouor diortionong dxaoro-
YO Vv TS LOOTNTES QUTEC.

26. Tloieg 0o TS TAQOKRATH AVTLOQATELS ELva TTV-
ONVLXEC OUVTNEELS AL TTOLES TTUONVIRES OYLOELS;
0N+ U ® 35S +70Xe+2n
IH+3H® SH+H
IH+3H® jHe+ jn

1 235 88 136 1
0 n+ 92U ® 388r + 54)(e+120n



AXKHXEIX KAI IPOBAHMATA

INa ta mpoPfAnuata va Bemonbo v yvmotd ta Tooa-
HATO PUOLKRA LEYED:

B a4 = qff =1610"C

m,=1,6726x10>'kg=1,007277u
m,=1,6750x10""kg=1,008665u
m,=9,109x10~'kg=>5,486x10"u

MdCo tov ovdETepov atdpov ;H =1,00783u
Mata Tov ovdétegov atdpov LLi =7,01600u
MdCa Tov 0udETeQOU atduov sHE =4,00260u

M Tov 0UdETEQOV ATOUOU 50F€ =55,934939u
Mo tov ovdétepov atdpov 239Th =230,033128u

MdiCa Tov ovdETegov atdpov 22°Ra =226,025403u

1u=1,66055x10""kg
ApBuoc Avogadro=6,023x10% mupnvec/mole mupn-
vov, IMeV =4,45x10"KWh xou c=3x10*m/s.

1. onowomomote evepyelaxéc nebddOLE, Lol VoL
VTOAOYLOETE TNV ELAYLOTY ATTOOTAOT TTOV UITTOQEL VOL
TANOLAOEL £VOL COUATLO O TO OTTOL0 PAMMETON LETW-
mrA oo oL LOrELA, UE ayLnn evégyela 0,5MeV,
evavtiov evog arivntov upnva l% Au. YmoBéote ol
0 TTUONVOC TTOLQOUEVEL OE MNOEWO ROTA TV QO O1).
[T6om Ba fjrav 1 amdoTaoN QUTY, OV 1) EVEQYELX TOV
owuatiov Tav 3,5MeV;

2. YRo,OYIOTE TNV eVEQYELOL O VOEONC XalL TNV EVEQ-
YELL O VOEONG CIVEL VOURAEGVLO YLOL TOV TTUQTVEL S0F€.

3. O yobvog qutmie tov T eivan 8,04 nuéoec. Yrmo-
LoyioTe T 0TaBgQd OLAOTAONG TOV LOGTOTOV OUTO .
Bosgite emiong Tov aoBuod twv muonvayv P mov me-
oLéxovton o€ éva detyuo evepyomrog 1,85x10% Bq.

4. 'Eva deiyua #amorov padloicdtomov, poMe ma-
QOOAEVAOTEL, €8l evepyoTnTa. 37x107 Bq. Metd: oumd
4 (hpeg M evepydTTO. TOV Selyparog éyve 29,6x107 Bg.
Bosite ™) otaBepd dLGomaong ®xou To }eOvVo MUEONS
TOU LOOTOTTOV.

IMowa Ba givon 1 evegyotnta tov delypuatog 30 dpeg
UETAL TNV TTOLQOLOKREVT] TOV;

5. Yroloyiote mv mvnmas evEQyeia evog Copatiov-
. L , , 2
0L TTOU EXTEUTETON OO £VaL oivITo TTUEYvVeL “59Th.
AYVONOTE TNV HVNTLRY EVEQYELX TOV BuyaTOLHO  TTV-
oy 22
onva *§Ra .
6. SuuTANEMOTE TIC TAEOUHAETM TVENVIXES AVTLOQA-
OgLG:
14 1 17

?7+5N® H+°0

71 i 1 4

sLi+ H® jHe+?

Al +3He ® ? + 9P

1 iy 4
oN+?® ;Li+3He

7. H modt muonvirs) avtidoaon oty omoia yonot-
LOTTOMONKOY COUATIOLOL TTQOEQYOUEVOL OTTO ETTLTOLYV-
v wparyuortorromOnxre artd tovg Cockroft xow Walton
AOL NTOV 1 TOQURATW:

ILi+1H ® jHe+ ;He

Ymohoyiote tv Tun g evépyetag Q autg Tnhg avl-
Opaong. Eivar evddBepun 1 eEdBeoun;

8. Ymohoyiote v evépyela mov amodeoue etau,

otav 1kg #°U mabaiver oxdon. AdPete vwoym 6t m
EVEQYELOL TTOU OTTOOEOUE  ETOUL OLVEL TTUQTVOL TTOV OLALOTTAL-
Tau elvon 208MeV.



EIr'KQMIO THX BAXIKHYX EPEYNAX

H emotiun ovtoutorgivetol 2ot oGS O€ U0 OVEYRT) TTOV YOQAXTNOITEL TOV AvOQMITO Mg
avBpwmo: TV avayxn va yvmpioel. No avaxrod Per Toug BeueMmOeLs vOUous s @ ong, Tov
OL€moUV ToV %OoU0o 0ToV 07T0l0 Lo ue. Nt TaQaTNENOEL, VO TOELVOUOEL TOL TTUQOLTNQO UEVAL (POIL-
VOUEVQL, VO (PEQEL OTNV ETUPCALVELDL TO OTTOAMITO %O TO OVOALOIWTO, UELETMVTOLS TOL PALVOUEVOL HATW
oTtO ELOLRES oW AoVVNOLOTES CUVONHES, ONUOVOYNUEVES OTTO TV avBR®ITLVY Evguia, cuTy Elvor
M Yoy ™S Paorng €0EVVOS. AUt 1) EQEVVOL OLVOITT COETOL, KO TTQETEL VO ALVOTTTUY OEL, WE ONO-
7O VO AEAVEL oL VO XOBLOTA ARQUPEOTEQES TLS YVMOELS.

Q0TO00, 0XOUT ROW OV CUTO UTTOQEL VOL (POLVEL TTOLRAO0EO, atd aT) TV ele  Bepn €pguva, TEQaL
oTtd nAOE LOEN EQPAOUOYNG, YEVVLO VTOL OL VEES LOEES OL OTTOIES ETUTQETOVY AROPMS TIS EMITAEOV
OQITOTELEOUATIRES EQPAOUOYES. O TEMTOS 0TOYOS TNS EMOTNUNS OEV glvon M epapuoyr). Eivor, 1o
ETOVOAUPAV®D, 1 ROA TEQT RATAVONON TMV CULTLHV ROL TOV VOUWYV TTOU OLETOVV TS QPUOLKES OLaL-
Owraotes. AMG ULt oA TEQT RATAVONON TOV QUOLKMY OLOOXAOLDY 0ONYEL OYEDOV TAVTOTE OTN
ouvatdTTo VoL TG EAEYEOUUE 1), TOUAGKLOTOV, Vo eELEYEOUUE dihdeg dadiraoies, oL Omoleg OyETi-
Covtan (e TV TOV ElvaL TO avTLREIneVO TS €0evvas. Ommg eivan yvmoTto, 000 1) EOTHUN
OVOTTT OOETOL TOOO TTEQLOOOTEQES KOU OTEVOTEQES YIVOVTOUL OL OYEOELS TTOV ®aBoICoVTOL PETAE
TOV OLOOLROLOLMV OL OTTOLES CLOYLXAL EROLACOLY VOL UMV EXOUV ROUIOL OUYYEVELXL.

H pehétn tov NMoxo  OTEUUATOG, VL0 TAQAOELYILOL, WTTOQEL VOL OONYNOEL OE ULCL ROA  TEQT| HOL-
TAVONOM TS CUUTTEQLPOQUAS TMV LOYVQA LOVIOUEVMV AleQimV LEoa o€ paryvitrd media. Ko avto
70 B¢ua omodeLry Ton OTL EXEL UEYAAN TEXVOAOYLXY ONUAOTO. AAAG OL LOTEOPUOLXOL, TTOV TTOL-
ONYOLYOQLY OUTEG TLG TEYVOLOYLRA ONOWES YVADOELS, OEV Elyay ®OBOMOU G OTOYO CUTY| TNV EQPAO-
noyn. H epapuoouévn €pguva givan exelvn mov wropeoe va exmpeAn0el, Myo apyotepa, amd Ta
OTTOTEALEOUOTA TOVGS, OLELOTTOLADVTOS EVOL LEQOS TOVUG 0T PLOUNYOLVICL.

Ipoogata o H. Casimir £€0e1Ee ue eEceTnd TOOmO OTL OL OTTOPACLOTIRES TEXVIRES TTEOODOL
oV 200 OV EXOVV TEAYUOTOTONOEL 0TTO EMOTHUOVES OL OTTOLOL OE ROWLEL TTEQITTTWOT OEV €Q-
YACOVTOV £XOVTOS EVOL OOPMS ROBOQLOUE VO TTQAKTIRG OTOYO.

«O0 WTOEO O RAVEIS VL OVOEMTNOEL, YOAPEL YLOL TTOQAOELYUL, «CLV OL UTTOAOYLOTEG EPEVE-
Onray oo avBp®MITOUS OL 0TTOl0L NOEACLY VO HOTATHREVAGOUY VITOAOYLOTES. ‘OUmGS TOOX TTTEL OTL
emvonOnuay y 0w 010 1930 artd guotro ¢ IOV 0lOYOAO VIOV UE OTOLYELNON OMUATIOLCL, ETTELON
evoagpéovtay yio v ITuonviry @uotry). Oa UToQo 0€ RAVELS VO OVARMTNOEL AV RATOLOG OLVaL-
RANVYPE TOL AEXRTOOUAYVNTLRA % potal BEAOVTOS Vo BEATLOOEL TaL MECA ETUXROLVDVIOS. AE CUVEPY
Oumg awtd. Avaxah @Onxrav oo to Hertz, mov emBupo og va mpofdhel Ty opooLd ts Pu-
oung ®ou otnELLotay otig Bempntinég damoTmoels Tov Maxwell».

O Casimir molamhaotdler Tor ToQadelyoTa ®ow oupeQaivel 0t «atov 200 cudva oyedov
OV VITAQYEL TTOQAOELYILOL ROULVOTOWLOS TTOV VO UMV O@EILETAL 0T POLOLXY| ETLOTNUOVLXT) OREYN».
SvupepiCopan Ty amoym tov. Emmhéov mpoobétm ot 1 egunveion 0vto  TOU YEYOVOTOS Elva
OTTAY: O TTELQOUATLOUOS KO 1] TTALQOLTONON 0T OQLOL TS ETLOTIUNG OUTOLTO V TEXVIXO LECOL TOL
omolo VeEPALVOUV TIg SUVATOTHTES TNG VITAOYOVOAS TeXVOAOYiaS. TV avtd €vas aobudg onua-
VIOV TEYVOLOYIRMDV ETUVONOEMV EXEL MG OPETNOLOL YL TNV EmBUULaL ETITEVENS EVOS 0QLOUEVOU
TTQOXTIXO OROTO , AAAGL TIG OUTOTIELQES OLE QUVONS TV 0QIMV TNG YVAOONS.
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To cUWTEQAOUATO TTOV UITOQO V VoL EE0YB0 v autd AUTES TS YEVIXES ONEYPELS ELVOL TTOA
OUYXEXQULEVOL ROL PAEYOVTA O€ O,TL apoQd TNV €pguva. oty Puowry, eldrd oty Puowxry Tov
OTOLELWOMV oopotdimv ®ow oty Aotgoguoxt). [Todyuatt eivor yvmoto Ot 0 avayraiog
€E0TMOUAS YLOL TNV TTOQALTHOYON TS CUUTTEQLPOQAS TWV OTOLYELWOMY COUATLOIMV 1] YLoL TH UEAETN
TOV 00lmV TOV X umavtog amodeny etan eEonpennd damavneds. Ta tepdota ®ovd Ao Tov
YOELATOVTOL EETEQVO V OUYVA TS OUVATOTNTES ULOS KO WOVO YMEas. Edv €xel naveig, Ommg
OVTWS €YOUV OQLOUEVOL, IO TEXVOAOYLXY] GITOYT| TNG ETLOTHUNG, Bt avapwtnBsel: «yorti;» Ta
UETOVLOL %o TOL ROVAQX OgV gugpaviCovion Tapd novo otav 1 An vroPAndsi o o eEQETIRA
vYmAn evépyela, ov dev givar ovviBwg ety ot I'n: Bo Nrov TEOTWOTEQO VO ETEVO COUUE
QTG TOL RKOMOOOLOUOL TTOOC OE £QEVVES TTANOLEOTEQES TTOOS TLG OLXOVOUXKES RO KOLVIWVIXES OIS
PEOVTIOES.

I'V owto g Toug idlovg AOYOUS N TAEOITAVM CUALOYLOTLXY Elvow AovOaoUEVT, OxOUn ®ow mL-
2ivOuVN. AdTL, avougifola, 0o aVTEC TG EQEVVES Bl TTEOX YPOUV RATOTE EVEQYETIRES EPOOUO-
YEC, OV TOVAGYLOTOV 1) avBQmdmvn 0 veom TS TROQUAGEEL amtd Tov mopahoyopo. H texvnm po-
OLEVEQYELDL EQPEQE EMAVOOTOTIXES OMALYES O TOAMO ¢ #Addoug g latowrng. H daduraoio tng
OYGONG ELVOL PLOL TTYY) EVEQYELOS TTOU 1) YONON TNG OUVEXMS OLEVQ VETOUL, EITE YO AN ELTE YLOL
2or0 oxomd. Ol 0dNYo v 010 va moTéyouue 0T 0T0 LEAOV 1) AOTQOPUOLXY ®ow 1) Puotri
OTOLYELWODV TV, eTTeLd) Ba €xouvv apaupéoelr GAMO €Val LEQOG TOV TETAOU TTOV ROA TTTEL
TO AyvwoTo, Ba éxovv ouyxrplowa, av xow un teoPAéytua amotehéouata. ITowog E€pel av oQL-
OWEVES OTTO TLG OUOXOMES TTOV YEVVIO VTOL UE TNV AVATTTUET TNG TEYVOLOYiag 08 Ba umopécouy
v \Bo v ydon 0 QUTES TLG EQEVVEG;

Oo pov emTEOITEl VO TEOGOHECM, VLot VOL OMORANOMOM, OTL 1 AVATTTUEN TNS Paotrng €pguvag
mpémeL va. BewEndel g €vor €l00g raBMUOVTOS: M AVOQRMILVY TEQUTETELDL OLVTLOTOLYEL, OUTH| TN
OTLYWY), 0TV TEQUTETELD, TOV 2 UTTOLVTOS, OTTOV 1) ¢ O1), UE T LOQEPY TOV avOQmmov, apyilel va
NOTOVOEL TOV EAVTO TNG. ATO YEVLAL OE YEVLA, Y MEIG AVATTOALL, TTEQOL OUTO O VOO, £XOUVUE 0€0G
VoL CUUBANOUUE E (oL OVAAOYIXT TTROOTAOELQL 0T e QUVON %o OTHY eUPABUVON QUTHS TNG *O.-
tavonong. Towg elvon puor artd g apeTeS TS Paotds Puotrng To YeEYOVOS OTL EXEL ETLTOEYEL TNV
OTTORTNON PO TETOLOS OUVEIDNONG, ALOTL OTTCLTO  OE T1 CUVEVMOT SLAVOTTMV %O TN OUYREVTOMON
EPALAUOV ATTO ONES TIS K DOES.

Amoomoouo ard to Piho H xfavtixi exavdoraon tov Victor Weisskopf.



