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HOBEJIOBATA HATPAJIA 3A ®U3MKA

1996 ropnHa

Oeute npucs0eHa Co8MeCIMHO HA:

e npodecop }_IEI/IBI/I,ZI M. JIUH, Kopneckn YHHUBEPCHTET,

Wraka, mat Hio Hopk, CAIIL;
® npodecop ABIJIAC J. OINEPO®, CTeH(bopncm yHnBep- :
L cuteT, Crendopn, war Kamudopnus, CAIIL;
® npogecop POBBHPT K. PI/I‘IAP,[[C’bH Kopnencm

yauBepcurer, Uraka, mar Hio Hopk, CAI

3a oprueaHemo Ha cspaxﬁﬂyuduocmma 6 xe./luﬁ-.?.

,U,emapm M Jluii e ponen B Pai, mat Hio WMopx. AMepuKascky TpaxIaHHH. Jlomop-
cKa CTerlleH 110 (buamca npes 1959 r., Meitncku YHUBEPCHTET. Hocuten Ha MHOTO Harpa-~
IH, Mexny kouTo IlamMeTHa Harpaia Ha MMETO Ha C’Lp ®pencuc CalivbH (1976 T.)
Harpajara 3a (bnanxa Ha TB’LpAOTO TSHJI0 Ha IMETO Ha Onmn,p E. Burmn (AMepmcch-
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ko ®Gusuyecko O6miectso, 1980 r.) 3a oTKpUBaHETO Ha CBPBXQIYHIHOCTTA B XeJIHiA-3.

Hvrnac II. Owepod) e ponen npes 1945 r. B AGbpauii, mat YoluHrTsu. Amepu-
KaHCKHU rpaxxaanuH. JlokTopeka creneH o ¢uzuka npes 1973 r., KopHescky yHUBepCH-
TeT. Mexny Opyrute My Harpaau ca: [lameTHa Harpajga Ha umeto Ha Chp @OpeHcuc
CaiimpH (1976 r.) u Harpazata 3a QH3KMKa Ha TBBLPAOTO TAIO Ha MMeTo Ha Onusbp E.
Bexnu (Amepukancko @usudecko Obmectso, 1980 r.) 3a OTKPHBAHETO Ha csp'bxcbny—
UAHOCTTA B XelHnii-3.

Po6spT K. PuyapacbH e poner npes 1937 r. B rp. BamHHrTOH AMepUKaHCKY Ipak-
AaHuH. JlokTopeka crenen mo dusuka mnpes 1966 r. , Jrokcku yHuBepcuTeT. Mexay
ApYruTe My Harpaju ca: IlaMeTHa HarpaZia Ha HMeTO Ha Cop Opencuc Caiimpr (1976
I.) ¥ HarpagaTa 3a Qu3MKa Ha TBLPAOTO TA/IO Ha UMeTo Ha OnuBtp E. Brkin (Amepu-
kaHcko Qusuuecko O6mecTso, 1980 r.) 32 OTKPHUBAHETO Ha CBPBX(PIAYHIHOCTTA B Xe-
JM#-3.

1. IPOBHB B HUCKOTEMIIEPATYPHATA ®U3UKA :

Hosatopckara paGota ua [I. JIuii, [I. Owepod u P. PuuapichH, H3BbplieHa npes
HavayioTo Ha 1970-Te ronunM B HMCKOTeMNepaTypHaTa jabopaTtopus Ha KopHenckus
YHHBEPCHTET, fajiec U3BBHPEHO LEHeH NPUHOC KbM CbBPEMEHHOTO pa3bupaHe 3a IIpo-
SIBUTE Ha KBAHTOBHTE e(hekTH B 06eMa Ha BEILIECTBOTO. AHM3OTPOIHUAT CBPBX(BIYHICH
XeJuii-3, BL3HMKBAI TIPH TEMIIEPATypH ABE XWIANHU OT Tpafyca Hajl aGCoNIOTHATA
HyJIa, ce pa3rfexna kato ocobeH BuI bose - AlfHIIaliHOB KOHIEH3aT ¢ 60raTa rama oT
$usHuHy cBoifcTBa. I3yqaBaHeTo Ha TAsM SK30TUUHA KBAHTOBA TEYHOCT JOBEIE 1O
Bb3HMKBAHETO Ha OOLIO3HAYMTENHH CXBALL@HMUS, KOUTO BUXa MOTIIM 12 UBUIPAsT PoJig
HalpuMep NpU TeOPETHYHHA aHAJIM3 Ha BUCOKOTEMIIEPATYPHATA CBP'BXIIPOBOAHMOCT.
Hanocnenvk ¢azopure npexonu B xenuit-3 6sxa H3cHeABAHN KATO MOJEN 32 JTHHAMMY-
KaTa Ha KOCMOJIOTHYHHUTE (a30BH NMPEXOAH, 32 KOUTO Ce MPEANoNIara, e ¢a Bh3HUKHa-
JI1 CaMO HAKOJIKO HacTH OT CeKyHOaTa ciex I"onemus s3pus. KpuTuunuTe Touxu Ha
CBPBXQUIYHAHNS XEIMi-3 ce M3MON3BAT 3a ONpeNessHeToO Ha TEMNEPATYPHHU CKalH B
MHTEPBANIM OT CTOHHOCTH, MHOro GJ1u3KH 0 abcoNoTHATA HyIA.

2. OTKPUTHUETO

CapexdaynnHocTTa Ha xenuii-3 ce npossu 3a NPbB ITHT BbB BH/ Ha MaJIK{ aHOMa-
JIMH BBPXY KPUBATA HA TOMEHE HA TBBPAUA XeJIui-3, T.e. BbB BUJ HAa MaJIKH 0COBEHOCTH
BBPXY JMArPaMaTa, NpeCTaBsAIIA HAJAraHEeTO KATO (YHKLMS OT BpPEMETO, KOraTo Teu-
HOCTTa ce oXJIaxia. UecTo cMe CKIIOHHH [ja PasrIexaaMe MaJIKUTe OTKIOHEHUS KaTo
PE3YATAT OT HAKOH oco6eHocm Ha anapaTypaTa, HO OTKPMBATENIUTE CTUIAT JO 3aKJIHO-
YEeHHMETO, Ye CTaBa AyMa 3a peasieH edekT. B ,HCPICTBPITCJIHOCT Te He ca ThpCeJid CBPbX-
$ayupnocT, a anTidepomarnuTHa hasza B TEbPAKS XeJHil-3, KOATO crope] npeackasa-
HUATA OM TpsAbBaso ma BB3HMKHe ox 2 mK. 3aToBa He € UyLHO, Ue B ObpBaTa CH
my6muxaius ot 1972 r. Te: TBJIKYBAT pe3yJTaTa CU KaTo HaOMIofieHHe Ha Takbe (azos

- Tpexon,.
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He Bcuuko B ToBa THIIKYBaHe € UAEATHO M 32TOBA T6 YCBBEPILUEHCTBAT TEXHUKATA Ha
CKCNCPHMEHTA U CJIE] HOBH U3MEPBAHHS YCIIABAT CaMO 3a HAKOJIKO MECela Aa U3SCHST
edexta. B seficTBuTenHOCT ce oka3sa, e cTapa IlyMa 3a ABa ()a3s0BH [IPexo1a B TeUHATA
¢haza - crorBeTHO TIPH 2,7 1 1,8 mK.

OTkpuTHETO [aBa HAYaNeH TIACHK HAa MHTEH3MBHH W3c/leIBaHUA BLB (MU3MKaTa Ha
HHCKUTE TeMIepaTypH. ExcriepumenTanuuTe u TeopeTHuHUTe paboTi 6130 ce pemy-.
BaT U B3aUMHO ce cTumynupaT. O6sacTTa 6Bp30 € kajaoHupaHa, HO B Hesl TIPOIbIIKA-
BaT [1a ce NPaBAT QyHIAMEHTAJIHH OTKPUTHA.

3. CTATUCTHKA HA YACTHIIUTE U CBPbX®JIY HOHOCT

B kBanToBaTa M3KMKa aTOMHTE Ha ZaleH ras ce OMHCBAT C MOMOIIT2 HA BBJIHOBA
(yHKLMS, KOSTO 3aBHCH OT KOOPAUHATHTE HA BCHYKH aTOMH, HO KOSATO ONpEJeNst caMo
BePOATHOCTTA B AalleH MOMEHT e/{Ha YacTHLa Aa Ce HAMIpA B AaJieHO MACTO. B kpaH-
ToBaTa 06J1acT (PH BUCOKH [IbTHOCTH MITH TIPH HHCKHU TEMIIEPATYPH) HEPA3THYUMOC-
TTa Ha ATOMHTE BOJU 110 NPaMaTHYHH KBAHTOBY eekTH. B ipuposaTa uma apa dynma-
MEHTAJIHU THIIA YACTHUM ~ EPMHOHH U GO30HH, DOepMHOHHTE UMAT NOJIYLSII CITHH H
C€ OMHUCBAT OT BBJIHOBA (YHKLMS, KOATO & aHTHCUMETPHYHA TIpH O6MSHATA Ha [BE

HACTHLH, T.C. BBIHOBUTE (IYHKLMM CMEHST 3HAKA CM, KOTATO [BE YACTHLH PA3MEHST
MecTaTa cH. TakuBa 4acTHMLM Ce OMUCBAT OT T.Hap. CTATHCTHKA Ha ®epmu - Jupak.
Bo30HUTE MMAT LN CIHH U CHUMETPUYHH BbIIHOBU (QYHKLMH, T.e. TEXHUTE BBHJIHOBH
(pyHKLMM He Ce U3MEHSAT, KOraTo HaCTULUTE ce PA3MEHAT; TE3W YaCTHLM Ce NOMYMHSI-
BaT Ha CTAaTHCTHKATA Ha bose - Alfnmaity, GepMuoHnTe B3aUMHO ce M3BATBAT U B ras
OT hepMHOHY BB BCAKO 6JHOYACTHYHO KBAHTOBO ChCTOSHUE MOXE 14 HMA HAl{-MHOTO
no eaHa yactuua. OT Apyra cTpaHa 6030HUTE ca Mo-00UINTENIHE M. MOraT I3 3aeMaT
CIHO H CBILO KBAHTOBO CheTOsHUE. [lof onpeneneHa TeMrepaTypa, KOSTO 3aBUCH OT
TUTPTHOCTTA HAa 9ACTHLHTE, 6030HUTE Ce CTPeMsT Aa ce chbepaT B Bose-Altumaiinos
KOHIIEH3AT B KBAHTOBOTO CHCTOSHHE C HAK-HHCKH eHeprus ¥ uminysc. Taka ue Te ce
OMKCBAT OT €/IHA U C’hIla BBJIHOBA (PYHKLHS.

Yucr Bose-AlHnIaifHOB KOHIeH3aT Ha (6030HHH) aTOMH, B3aHMO,IlSPICTBaI.L[PI cinabo
nomexny cH, Gellie MOTyYeH eKCIepUMEHTAITHO eBa npes 1995 r. Torasa HAKOJIKO 13-
CIICNOBATEICKY TPYNM yoIisiXa Ja OXJIajsT MajkK o6pa3uu OT paspelieHH raszoBe JI0
TeMIePATYpH R0CTa [0, eAnH MuKkpokesBuH. Ho oiue npes 1930-Te roguuy Geme uuen-
THQULKpaH onpexener BuI Bose-AjiHmaiiHoB KOHAEH3AT, YUMTO ATOMH ca KOHJIeH3H~
PaHH B OCHOBHOTO ChCTOSHHE, a UMEHHO cBPbX(TyraHaTa (asa Ha xenus. Tasu kpaH-
TOBa TEYHOCT NPOTHYA CBOGOIHO (6e3 BHCKO3UTET), MPOHHKBA Npes PHUHK KaUJIApKH,
KOHTO Cca HEAOCTHITHU 32 O6GMKHOBEHHTE TEUHOCTH UM 32 MHOT'O [430Be, MOXE [1a ITHI3H
HArope Mo CTeHUTe Ha CbAa U € OTJIMYEH NPOBOAHUK Ha TOIUIMHA.

XeJMAT € CbCTaBeH NPEeAMMHO OT H30TONA XeJIuii-4, KOHTO € 5030H (eTeKTPOHHMSAT H
SOPEHMAT CIIMHOBE ca HyJeBH). OT Apyra cTpaHa MO-PeAKUST H3OTON XeNui-3, umiiTo
AIPEH CIMH ¢ 1/2, e hepMuOH U 3aToBa He MOXKe Ha NpeThprsBa Boze-AitHmaiigosa
koHen3anus. Ho npu 06sScHEHHETo Ha SIBIeHIETO CBP'BXIIPOBOJMMOCT B MeTauTe Bap-
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auiin, Kymep u Hlpuiidsp npes 1957 r. nokasaxa, ue pepmuoHuTe (B JaleHMs ciaydail
EJIEKTPOHHUTE) IPU ONpee/ieHH YCIIOBHs Morat fa o6pasysat asoiiku (KyrrbpoBu JBOH-
KH), KOHTO MMaT MoBeJeHye Ha 6030HH. ToraBa Te3u ABOLMKM MOraT [a TPEThpPIABAT
KOHJIEH3aLHsl B OCHOBHO ¢hbeTosiHMeE. [1o npuHLMI ToBa 06AcHIBa OTKPUTOTO Npe3 1972
r. ot JIuit, Owepod) n Pusapnchh aeneHue Ha cBpbxduynanocT B xeuit-3. Ho npupo-
_AaTa Ha C/IBOSIBAHETO U CBOMCTBATA Ha NBOWKMTE ca TRBP/e Pa3/IMUHU B BaTa CIIydasd.
B cBpBXxnpoBosIIMS MeTal MEXaHU3MBT, KOHTO NPaBH B3MOXKHO CIBOSBAHETO Ha
EJICKTPOHHU C NPOTUBOMNOJIOKHM UMITYICH ¥ CIIMHOBE U 00pa3yBaHeTO Ha KBA3WYACTULIH
¢ HyseB opOuTaneH WM crmuHoB MoMeHT (L = S = 0), ce ¢b3laBa OT KpHUCTAJIHATA
peleTka Ha IOJIOKUTETHUTe HoHM. B cBpbxdaynanaTta ¢asa Ha xenuii-3 camure aTo-
MH 06e3rieuaBaT B3aMMOJGHCTBHETO Ha CBPB3KATA NOCPEACTBOM MATHHTHO B3aHMO-
AedcTere (cBpBX(uyraHaTa dasa e mouTu QepoMarEHTHa), Taka e JBOMKHTE ca 10~
CJIOXKHH. ATOMHUTE B IBOHKATa Ce BBPTAT eIHH OKOJIO ADYT M ABOIKATA MMa PaBEH Ha
€IUHULA BBTPeLIeH opbuTageH MoMeHT (L = 1). MarHuTHUTE MOMEHTH Ha SpATa ce
CTPEMSAT Jia & OPHEHTHpAT B elHa ob1a nocoka (S =1). BeiHoBaTa QyHKUMS, KOSATO
OIMCBa ABOMKKUTE, € KOMIIEKCHA BeJIMUHHA C HEHyJIeBH aMILTUTY A U dasa. ToBa o3Ha-
YaBa, 4e BhJIHOBAaTa (QyHKUMA Ha elHa IBOMKa B CBPBX(QUIyMIHUS Xemuit-3 uma 2(2L +
1)(28+1) = 18 peasiuy KOMIOHEHTH, LOKATO eJIEKTPOHHATA JBOMKA B CBPLXIPOBOIHU-
Ka iMa caMo 2. Makap e HAKOM OT KOMIIOHEHTHTE ca B3aUMHO CBbP3aHH (CHMETPHATA
B CIIHH-OPGHTAIHOTO IPOCTPAHCTBO € CTIOHTAHHO HAPyLIeHA), BhIHOBATA thyHxig BCe
Hak e J0CTa CJIoKHA U opaxja 6orato pasHooGpasHe 0T OPUEHTALIHOHHK e(eKTH.

B I(OH)IGHBaTa 0O30HHUTE KBaBH‘{aCTI/IHH Ha NBOUKHTE ca B3aUMHO CBLP3aHH ¥ morar -

Jla C& OMHCBAT ¢ MAKPOCKOTICKA BbIHOBA DYHKLKS, YUATO ¢asa e 1o6pe nedunupana.
ToBa o3nawapa, 4e BCHYKH NBOMKH ¢ TEXHUTE BBPTALM C& OKOJIO COBCTBEHATA CH OC
SApa ¥ ¢ TAPTHLOPHUTE, BBPTAILM CH eIMH OKOJIO APYT, C& JBUXKAT KOXEPEHTHO, TaKa qe

TEXHMTE UHIHBUYaTHU ANPEHU CITMHOBE H 0p6I/ITZlJ'[HI/ITG UM MOMEHTH Ca CBBP3aHU B ’

€0HO KOpEeJIHpaHO ChCTOSIHHE C roJisiMa NMPpOTHX>KHOCT B HpOCTp’iHCTBOTO Kato clieqoerT-
BYE OT TOBa & HEOGXOMMaA HIKAKBA MUHUMAJHA, HO KPAlHA eHeprus (eHepreTHUeH
NpoLeN), 32 J1a C& Pas3pyILH KOHIEH3ATHT; OCBEH TOBA TEYHOCTTA He MOXKE [ e BBPTH
CBOGOJHO HaJ| eHA KPUTHYHA CKOPOCT Ha BbPTEHE, 3AI10TO BH3HHKBAT BUXPH C KBAH-
TyBaHa LUPKYJIALNSA; CBILO Taka BE3HUKBAT e(ekTH Ha J[)o03ed)chH, KOUTO HApUMep
NPUMMHABAT CBOe0OPa3HO “3BbHEHE™ B TEUHOCTTA NTPH H3MEHEHUE HA MarHUTHOTO MO~
JIe, B KOeTO ce Hamupa obpaseunT. IToBeUeTO OT TEOPEeTHUHUTE PE3yNTATH OTHOCHO
CbCTOSHMETO HA C/IBOSIBAHE H MEXaHM3Ma Ha HErOBOTO BL3HUKBAHE BIXa NIOJIy4€eHH OlLle
TpeJN eKCIIEPUMEHTANTHOTO OTKPHTHE (MEXk/y MHOTOTO MMEHA [ia CIOMEHEM Anpep-
oBbH U Mopern, bpunkman, Brosun, Banuan u Beprxamep). I[To-kbeHo EKCIIEPUMEHTHTE

CbC¢ CBPBXNIAYUIHUS xenmd—B [IoMOrHaxa Jia ce HarnpaBy U360p MeXIy pasIHIHUTE Te-
OpHH, :

4. EKCIEPUMEHTAJTHATA TEXHUKA
XenUsIT e HHepTeH ras, KoHTO ChCTaBs MAJIKa 9aCT U OT OBMKHOBEHMS B3 AyX (OKOJIO
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enHa yacT Ha 200 000), Ha cBol pej uacTTa Ha H30TOMNA XeNHii-3 € OKOJIO MMTHOH ITbTH
no-majka, Taka 4e 61 610 TBBpAEe CK'bIIO TOM a Ce W3BJIMYA OT Bh3AyXa MM OT OOUK-
HOBEHM XeJIMEB ras. BMecTo ToBa Toif MoXe na ce ch3aBa Upes oOpuBaHe HAa JTUTHH
€ HeYTPOHHU OT siApeH peakTop. [IpoTuva speHa peakiys, cTapa 6era-pasnaj U B pe-
3yATAT Ce MoJiydasa ras, 6oraT Ha XeNuii-3, xoiiTo ce nmpoxaBa Ha BUCOKa LigHa.

- U nBata uzotona Ha He ca MHepTHH U ek ra3oBe, KOETO MEXAY APYroTO 03HAYARA,
4e TEXHHTE €JIEKTPOHHU JUIMOJIHYM MOAPUSYEMOCTH ¢4 MaJIKM, 2 CJIefoBaTeNHO BaH-
nep-BaajicoBoTo B3auMoneHcTBIE MEXTY OT/JEJIHUTE ATOMH € cJIaBo ¥ 3aTOBA HyJAEeBU-
Te TpenTeHUs ca rojieMu. [locieHOTO HaBeX A HA MUCHITA, Ue KOHISH3IUDAHUAT ras

'~ TEUHUAT XeJIUH - HIMa Ja 3aMpB3Ba IIpU 0O UKHOBEHNU HaJiaraHus, a 1ie ocTaBa B T€UHaA

bopMa naxe npu TeMriepatypu, 61u3ku 1o aGCcoOTHATA HyNa. B ToBa OTHOlIeHHE
XeJUSIT € YHUKAJIEH cilyyali Bcpel BCHUKY €IeMeHTH OT NiepHoaudHaTa cuctema. Camo
NpH AOCTATBYHO BHCOKO HANTAHE M HACKA TEMITEPATYPa TEUHUAT XeAUH KpHCTaJ I3 K-
pa K ce MpeBpbBIa B TBBPAa (asa.

Ipe3 1960-Te roquuu 6sxa pazpaboTeHM HAKOJKO MOILHM MeTOJa 3a OXJaxIaHe.
Jluit, Owepod 1 Puuaprcsu uzanonseaxa npeanoxenus ot [lomepanuyk metoll, KoiiTo
fellle npaKTHYECKU Pa3BUT OT AHY(DpHER U MO-KbCHO Oellle yChbBBPIISHCTBAH 0T MHOI'O
APYTH, MeX Iy KOUTO  yaeHH oT KopHen. MeToBT € OCHOBAH BBPXY 3a6e/IeXHTeTHO-
TO CBOHCTBO Ha XesiMH-3 TeuHata My (haza IIpU HUCKHU TEMITEPaTypy Ja € ¢ Io-rojisaMa
MoApeJeHOCT OT TRBpAaTa (a3a. (OOUKHOBEHUTE TEYHOCTH Ca 3HAYMTESIHO NO-HEMO -
pEeIeHH, CHTPOMUATA UM € NI0-roJiiMa OT CbOTBETHHTE KPUCTAJIH C TEXHUTE NEPUOAHNY-
HO PasMoJIokKeHU peauly oT aToMu.) C MOCTABAHETO HAa TEUHOCTTA [10J] HAJATaHe Hs-
KO¥ OT HEMHUTE HacTy IPeMUHABAT B TBBPAa (asa. CJIeJ0BATE/HO TE3H YACTH NPEMHU-
HaBaT OT MO-BHCOKA KbM NO-HUCKA MOAPEACHOCT, 2 32 TAKBB IPEXOJ € HY>XHa TOIUIUHA
(cpaBHU ¢ TONEeHETO Ha OOMKHOBEH KpucTai). Tasu TOIUTHHA Ce B3MMa OT OCTaBallaTa
TEUHOCT, KOATO 110 TAK'bB HAYMH OLe MoBede ce oxaxaa. C oX/ax/aaHe Mo METOAa Ha
[TomepaHuyk MoXe Ja ce cjie3e 1o TeMIepaTypH Maiko nog 2 mK, npu KOUTO TEUHOC-
TTa Beye M3LANO ce MPEeBpbILa B TBbpAa (haza. TpyAHOCTTA IIPH TO3M NPOLEC e, 4e TOH
He € MIABeH, HO MPeIUMCTBAaTa My ca HAKojko. OxyaxaallaTa MOILL e TOJiIMa | TOTl-

JIMHHUSAT KOHTAKT ¢ TETHHUS XeJuii-3 ¢ 1o6bp, 3a110To 06pasellbT U oxJiakaallaTa cpe-

Ia ca eqHO U cbLLO Helwlo. IIpu MHOro HucKa TemIlepaTypa OOMKHOBEHO € U3BBHPELHO
TPYAHO JIa C€ OCHILECTBH N0OBD TOMIMHEH KOHTAKT; YECTO CE CJIYdYBa OXJIAXAAUIMAT
areHT, 06pa3elbT U TEPMOMETBPHT 12 UMAT PASTMYHH TeMIIEPATYPH. PasIMUHUTE Bb3-
Oyxnanuvs (HaIp. TOIJIMHHUTE JBHXCHHS HAa ATOMUTE, Ha CIIMHOBUTE BRJIHU U Ha eNek-
TPOHHTE) MOT'aT CBHILO A He ca B TOIUIHHHO paBHOBECHE. ‘

5. OTKPUBAHE ¥ CBOVICTBA HA CBPBX®IVUIHUA XEJIHHI-3

KaTo crietuajucTy 1o (U3KMKa Ha HUCKMTE TemIepaTypH yueHuTte oT KopHen 6axa
[IOCTPOMUIIK ¢Bost cobeTBeHa anapaTypa. Ho npu mepBuTe U3MEPBAHUS BBPXY XeJIHH-3
Te Ce HaTBKBAT Ha NpobieM ¢ TEPMOMETHPA, KOraTo TEMIEPATYpaTa € Ha HIKOJIKO
XWJISLIHY OT rpaqyca 6iu3o 1o abcontoTHATA HyJa. 3aTOBa Te PelllaBaT 2 CAeIsT BbT-
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PEIIHOTO HanAraHe B 0Gpaselia, NOCTABEH MO/l BBHILHO HANATAHE, KOETO CE YBEIMYaBa

PAaBHOMEPHO ¢ BpeMeTO. FIMeHHO Torapa cTyneHTBT-cTaxanT Omepod 3a6enszpa npb-

MdHa B Ha9MHa, [0 KOMTO BHTPEIHOTO HallATaHe Ce U3MEHs ¢ BpemeTo. Toll He OTX-

BbPJIA TOBA HABJIFOJCHHE KaTO CTPaHUYeH e(lexT, IbJIKAIL ce Ha anapatypara, a e ybe-

AI€H, ue cTaBa iymMa 3a peaneH edext. HabnronaBaHuTe 0T Hero [Be aHOMAJIMH Ca TTOKa-
3aHW Ha (uryparta. Oka3pa c€, ye efqHaTa € npexoJi BbB asza A, B KOATO OTHEJTHHUTE
IeHOBe Ha GO30HHHTE JBOMKH HMAT Mapasie)IHH CIIMHOBE, a JApyrata ¢ Ipexold BbB
‘Gbaza B, B KOSITO Te HMAT KaKTO Mapajienuy, Taka u AHTHNIApAJIENIHU CITHHOBE. (B Mar-
HHUTHO none (asata A me pacTe 3a cMeTKa Ha (aszaTa B, kakTo ce BHXKOA OT I'pathuxara
HajsAraHe-Temnepatypa. Cieli ToBa Bb3HHKBa HOBa (hasa (A1), B KOSITO ABOMKUTE MMAT
Napaje/Hy cruHOBe (kakTo € BbB (hasa A) M BCHUKH ca OPUEHTHPAHH B eJlHa MOCOKA.)
I'pynarta B KopHen uMa u onte efjHa crieuuanusamms - MeTOABT Ha SAPeHUd MarHu-

TeH pesoHaHc (SIMP). B npuiioxeHo MarduTHO moJie SIPEHUTE CIHMHOBE Ha ATOMMTE B

ofpaselia IIle Cé BLPTAT OKOJIO CHIIOBUTE JIMHIK Ha [IOJIETO. YecToTaTa Ha BEpTEHE cée
AaBa OT CHJIATA HA TI0JIETO U OT MarHMTHUTE MOMEHTH Ha sapaTa. KoraTo 4ecToTaTA
CTaHe paBHa Ha pajiHoYecToTaTa (p.4.) Ha TIPHIIOXEHO OTBBH NOJIe, BH3HUKBA pe30oHaHC
4 CE 3acuIBa MONIBUIAHETO Ha p.4. ojleTo. To3M BUA M3MepBaHe AaBa LEHHA unop-
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3aBucumocm om Bpememo Ha BbMpeLLHOmo Harszake B kaemka Ha lTomepanyyk, chgbpxalya cmec
om meveH U mBupg Xeauii-3, npu yuKeA Ha paBromepro noBuiaBare u noHwkabare Ha Harseanemo
3abenexeme npomaHama B HaKAOHUME Ha KpuBume 8 moykume Au B u memnepamypume, npu Koumc;
cma'Ba modBa. KpuBama e Bsema om cmamusma: D, D. Osheroff, R. C. Richardson and D. M. /’_ee Physiéal
Review Letters, 28 (1972) 885, 8 kosmo 3a npbB nbm e onucar HoBusm pasoB npexog B);eAuﬁ-é’.
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Mallig OTHOCHO MardHUTHOTO CBCTOSIHME Ha sfpaTa Ha xejuit-3. JIuit, Owepod u Pu-
YapACHH OTKPUBAT XapaKTepHHM H3MEHEHHUS Ha PE30HAHCHATA YeCTOoTa MpH (azoBus
MPEXON - HBMEHEHUS, KOUTO 3aBUCAT OT CUJIATA Ha MArHHTHOTO IM0JIe ¥ OT TEMIIEPATY-
parta, KaTo ca pa3nuuHU BBLB (asurte A u B. 3a Hakonko cenmuuM TeopeTHkbT JlereT

.CbyMd Ja obscHu XapaKTEepHOTO MMOBEACHHE B I'IO,ELpO6HOCTI/I. Tow 110Ka3a, Y€ BbB BCAKa

IBOMKa SPEHUTE CIIUHOBE Ca CBbP3aHH C BhPTEHETO, KaTo MOAUepTABA 3HAUCHUETO Ha
thasaTta Ha MakpocKoncKaTa BbIHOBA (QyHKUMS, OTMCBAlIla KOHEH3ATa.

DaxTbT, Ue HOBUTE (ha3u Ha Xenuit-3 AelicTBUTENHO ca CBPBXDIYHIHKM W MOTaT fa
npoTtu4at 0e3 ChbNPOTHBIIEHHUE, € JOKa3aH OT ABe U3CIeOBATEICKH I'PYITH MAJTKO CITe
oTkpuTHeTo. ['pynara B TexHoOrMYecKus YHUBEPCUTET Ha XEI3UHKH, PHKOBOAGHA OT

Onu JlyHacMaa, #3MepBa 3aTHXBAHETO HA CTPYHa, TPENTAIA B Te4HOCTTa. Te rnokas-

BT, Y€ 3ATUXBAHETO HamaJisBa ¢ (akTop okono 1000 npy oxaxaaHe Ha TEYHOCTTA OT
Hag 2 mK no | mK. PnxoBoneHata oT HeoTAaBHa nounHanug JKoH YUTNH rpyna B
Jlakona, perucTpipa U UBMEPH CKOPOCTTA Ha T.HAP. YETBBPTH 3BYK. T0Ba He € BBJIHA
HA HQJIATaHETO WK Ha TIBTHOCTTA, KAKTO € NpU OGUKHOBEHMS 3BYK, 2 TEMIIEPATYpHA
BBJIHA TIPH MOCTOSHHO HAJIAraHe, Bb3HHKBaIla BB (UHH Kanuiipd. ExcriepiMeHT B
XeN3MHKH C HEMpeKbCHAT NMOTOK 10Ka3a, 96 MPOTHYAHETO Ha CBPBX(ITYHAEH Xenuii-3 B
TOPOUJ, C TIPECOBAH B Hero Ipax W Xeliuii-3, He 3aTHXBa B NPOABDKEHNE HA HIKOIKO
neHa BbB (hazata B (Ho He M B aHM3OTpomnHaTa hasa A). ToBa o3HauaBa, 4e BHCKO3UTE-
TBHT € NOHe ¢ 12 NopsabKa Mo-Majl'bK OT TO3H B HOpMaJTHATa TEUHOCT XeJIMit-3.

6. CbLBPEMEHHU N3CJIEJBAHUS BHPXY CBPBX®JIYATHUSA XENUM-3

BeposTHO Hali-y6e IMTENHUTE EKCTIepMMEHTY, TIPOBEPABAILM KOXePEHTHOCTTA Ha SHH -

CBp"bX(bJ'IyI/I)I, Ca OHE3H, IIPU KOUTO ¢& JEMOHCTpHpa Bb3HMKBaHETO Ha KBaHTYBaHHW BHX-

pu. KoraTo nafgen cBpbX(uiyna ce 3aBbPTH PU CKOPOCT, KOATO NPEBHINABA OMpelielie-

HA KPUTHYHA CTOHHOCT, B HETO Ce MOABABAT MHKPOCKOMMYHH BUXpH. Llupkynanuara
OKOJI0 Tak'bB BUXBP HE MOXe Jla IPUeMa MPOM3BOJIHA CTOMHOCT, 32IL{0TO € KBAHTYBAHA.
ToBa e U3BeCTHO OT “O0MKHOBeHUA” CBPBXQIIYHACH Xenuil. B xenui-3 BUXpUTe MoraT
Ia noOUBaT cJIoXHU QopMu; PakTHUECKH ca YCTaHOBEHU 0CEM PA3TMYHY THITA BHXPH C
JUCKPETEH WM HEMpPEKbCHAT IMOTOK B ChPLEBHHUTE Ha BUXpUTE. Beeku eqMH OT TAX
NpeACcTaBIsSBa CBOe0OpaseH TOMONOTHYeH 00eKT ¢be crelUPUIHA CUMETPHUA M CTPYK-
Typa. 3a U3Y4aBaHETO Ha JEeTal/IM B CTPYKTYpaTa HA BUXPUTE ca MPHIIATAHH METOAHTE
Ha SIMP, na TpentamuTe cTpyHH W Ap. BuabT UM Moxe Ja ce HabroJaBa Jaxe Hanpa-
BO - C MMOMOILITA HA ONTHYHH BlakHa 1 oxyageHa CCD-kaMepa, KakTo HanpaBu (HH-
JIaHJcKaTa rpyna, KosaTo HabJilolaBalle MoBbPXHOCTTA Ha BBPTAL] ce o6pasell.
Ipyra Hacoka Ha U3cJIeIBaHHS ca TEKCTYpHTe, MOOOHN Ha Te3H, KOUTO Bh3HUKBAT B
TEYHUTE KPUCTANH, KATO B PA3NUYHU JOMEHH Ha TEYHOCTTA AJ(PEHUTE CIIMHOBE U OpOU-

TAJTHHUTE MOMEHTH UMAT pPasfiUdYHNA NMOCOKH. I/Isytha. Ce CBIHNO BIWUSHHUETO Ha I'paHHY- -

HUTE NOBbPXHOCTH BHPXY OPUEHTALMATA HA TEYHOCTTA, 3aPOAHIL006PasyBaHETO U BpE-
MeBATAa 3aBUCHMOCT Ha (Da30BUTe MpeXonu.
B nociaenHo BpeMe ()a30BUTE NPEXOAM B XeANH-3 GAXa U310/13BaHH OT ABE PA3THUHHY
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uscyienoBeTeNcky rpyni (I'peHo6bn U Xen3uHKM) NpH OMUTHTE UM Jda CUMYJIUPAT 00-
pa3yBaHETO Ha KOCMHUYECKM CTPYHM B paHHATa BeeJieHa. Te3H XHIOTETHYHH CTPYHU

MOXK€E Oa ca BBb3HMKHAJIY KATO TOMOJIOrMYHH )IC(I)CKTH npu 6’bp3HTC CDRBOBI/I napexonu,.

KOUTO MO TIPEJII0JI0KEHUE Ca HAPYILIMIY CUMETPHATA Ha [TbpBOHAYAJIHO 06 JMHEHOTO
B32MMOJIEHCTBHE U ca MIOPOAMIH YeTHPHTe QYHIAMEHTAIHH B3aUMOAEMCTBUS, KAKTO
AHEC I'M I03HaBaMe (CUJIHO, eJIEKTPOMarHUTHO, cl1abo U rpaBUTaLHOHHO). Y [BETE rpy-
1 U3MI0/I3BAT MHAYUMPAHH C [IOMOLLTA HA HEYTPOHH SAPEHH PEAKLMH, C LEeJT JIOKATHO
Ja 3arpesT o6pasiiTe Taka pA3Ko, e CTPOTo JIoKaNnu3upaHuTe (Ja30BH MIPEXOIH Ja ca
CBIPOBOJIEHH OT 06pa3yBaHETO Ha BHXPH, KATO MOC/EJHUTE Ca aHAJ031 Ha KOCMUYEC-
kuTe cTpyHu. ITo To3u HauuH Moxe na ce cmsTa NOTBLpACHa TeopusTa Ha Llypek, pas-
BMBALLA elHa Haes Ha Kubwy. [peanosnara ce, 4e KOCMUYECKUTE CTPYHM Ca Mrpajiu
POJIst HAalIpUMeD B 00pa3yBaHeTO Ha rajlakTHKHTE.

7. PE3IOME

CapexduynnnocTTa Ha Xenuii-3 BB3HHKBA CaMO NIPH MHOTO HHCKH TEMIIEpaTypH,
nox 2 mK, u focera e NpuaraHa caMo B METOMKMTE HA M3BBHPEIHO HICKUTE TeMIle-
paTypi. HeHHOTO OCHOBHO 3HaUeHUe € B H3rPaX/IaHETO Ha HAIIIUTE CXBAILAHMUS 32 CIIOXK-
HOTO MOBEJIEHHE HAa MHOTOYACTHYHH CHITHO B3AUMOEICTBALUM KBAHTOBH CUCTEMH, KaK-
BUTO Ca KBAHTOBMTE TEYHOCTH, a Taka CBILO.3a Pa3BUTHETO Ha TEOPETHUHM MIEU B
o61acTTa Ha MaKPOCKOTICKUTE KBAHTOBH ABJeHMs. BHUKBAHETO BbB BHCOKOTEMIIEPa-
TYPHaTa CBP'BXIIPOBOAMMOCT, KOSTO BCE OLLe HE € NIBJIHO, Oellle MHOro MoANOMOTHATO
OT Pa3BUTHTe 32 ClIyvas Ha Xenui-3 cxpalllaHus, paspaboTeHu 3a cABOSBAHETO Ha yac-
THLH B CHJIHO B3aUMOZEHCTBAILM CHCTEM 4, & TAKA CBIIO 32 CHMETPHATA Ha BhJIHOBATA
(hYHKLHS HA TaKuBa ABOIKH. B IpMI0KHA HACOKA TONMKPUTHYHATA TOUKA, B KOSITO CBPBX-
dnyunnute hasu A u B ca B paBHOBecKe ¢ HOpMasTHaTa TedHa (hasa, ce M3MON3BA KATO
(uKCHpaHa TOYKA NMPU ONMPENENSHETO HA TEMIIEPATYPHHU CKalH B 0BJIACTTA HA MHOTO
HMCKHTE TeMIIepaTypH.
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OOTOEJEKTPUYECTBOTO 1
HEI'OBOTO bBJAEIIE

Atanacka ToneBa *

OTOEJIeMeHT, CJIbHUEBA KJieTKa, C/IbHYeBa OaTepud, oToeekTpUiHa 6aTepu,

(I) C/IbHUEB MOJIYJT - BCUYKO TOBA CA HA3BAHHS, U3IIOA3BAHY 33 YCTPOHCTBA, KOETO
OpeBpblija cBeTIMHATA (IPeH BCUYKO CIIbHUEBATA) AHPEKTHO B eJieKTpHuecTBO. CKb-
MM 9UTATENO, He Gbpkall QoToelieMeHTHTE CBC CIbHUEBUTE KoJlekTopH. ClTbHUEeBUTE
KOJIEKTOPH MPeACTAB/IABAT Half-rpy6o Ka3aHo MIOCKH PaJHaTOPH DOANUCAHH B YEPHO,
B KOMTO CI'bHUEBATA TOILIMHA Ce CHOMpPa M 3arpsABa BoJa WK Bb3AyX. TakuBa KOJIEKTO-
pU MoOraT Jia ce BUIST Bede I10 NOKPUBUTE Ha HAKOW XOTeJid o UepHoMopueTo. 3a
ChkajIeHHe, JOpH B MHMCAHMATA HA CIYXUTeId Ha MUHMCTEPCTBOTO HA eHepreTUKATA
MOJXe Ja Ce CpILHE U3pa3 KaTo “CiIbHYEBH KOJIEKTOPH 32 eJIeKTpHYEeCcKa eHeprus®,

®oToeeMEHTDT He € CITbHYEB KOJIeKTOp. POTOENIEMEHTHT € MONYIPOBOJHUKOB ypeQ,
roJIAMOILIONIEH Juo, Gasupalll ce IpeJuMHO Ha p-n npexod. Hal-uecTo usmonspana-
Ta TEXHOJIOTUA 34 ¢h3jlaBade Ha GOTOEIEMEHTH € TeXHOIOIMATA Ha HHTEIPATHUTE CXe-
MM, Hail-MaTON3BAHMAT MaTepHall ¢ OCHOBHUST MaTepHas Ha MUKPOEJICKTPOHMKAT2 -
KpldCTaJ’IHIrISIT CHJTMIIMH.

" Benpexu pazﬂoo6pa3ueTo BBB Q)opMMTe (doToeneMeHTHT Hail-06110 NpeLcTaBNABa
IUIACTHHA OT IOJIyNPOBOAHUKOB MaTepHa ¢ Aebenuna 200-500 pm, B KosTO € Ch3a-
JieH p-n nexof 6;1M30 10 JIMLeBaTa NoBbpXHOCT. Morat jla ce U3I0/13BaT ThHKOCIOHHH
eJHOTHUITHH WM XeTePOCTPYKTYDH, OTJIOKESHH BHPXY METAJIHH, NOJIMMEPHU WM CTBK-

JIeHHU MOJTOXKH U Torapa obiata Ae6e/iHa Ha AKTHBHATA CTPYKTYpa He HaIMUHaBa 5

pm. EnexTpH4HUAT TOK OT (poToesemeHTa ce c1;6npa upe3 rpeGeHOBUIHY, METATHH
KOHTAKTH, HAHECEHM Ha JIMLIEBaTa [OBBLPXHOCT. TakaBa ()opMa Ha KOHTAKTHTE I103BA-.
JIABa Ha c/'bHYeBAaTa CBETJIMHA [a NPOHHKBa BbB hoToeneMenTa. Ha 3agHaTa cTpaHa e
o(opMeH IIbTeH MeTaJleH KOHTAKT, Ipes KoiTo ce 3aTBaps TOKoBaTa Bepura. 3a ia ce
HaMaJlid OTPa3sBaHeTO Ha CBETJIIMHATA OT NOBbPXHOCTTA HA CUITMLMEBATA IUIACTHHA, CE
H3I0JI3Ba AHTHOTPA3ABAILO IOKpUTHE (HAH-UECTO CHIIULIMEB JBYOKHC),

Kak neficTBa equn potoenement? KaTo kOMOUMHAINA OT €AUH MfieajieH JUOJA U na-
paJieJIHO CBBP3aH FeHepaTop Ha MHAYLIMPAH OT cBeTIHHATa ToK. CTOHHOCTTA Ha reHe-

pupanus TOK e QyHKLHs Ha c1IocoGHOCTTA HA MaTepUaJa Ja MOrThIia TafHAIATA CII'PH~

YyeBa CBETJIHHA U KadecTBaTa My Ja IIO3BOJIABA Ha I‘CHepI/IpaHHTC TQKOBH HOCHUTEJIN Ja

* 0-p A. Tonesa e cm.u.c. 8 Ilenmpanna 1a60pamopus no cAvHYE8d eHepUA U HOBU
enepautiny- usmounuyy - BAH
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CTUTHAT Ge3NpensITCTBEHO KOHTAKTUTE.

ToX®T BbB BbHILUHATA BEPHTa C& OIpeelisl KaTo:

I=T[eqV/kT-1]-1I,

kpIeT0 I € 06paTHUAT TOK Ha HACHILaHe, q € 3apANBT Ha eleKTPOHa, V - IpuiIoKe-
HOTO HampexeHue, k - koHcTanTaTa Ha Bonuman, T - aGconroTHaTa Temmepatypa, I -
reHepUpaHHAT OT CBETIMHATA TOK.

' BorT-aMniepHata xapakTepucTUKA e Hal-BaXHaTa XapaKTePHCTHKA Ha 6IUH $oTo-
eneMeHT. T4 ce onpe/leNs OT HAPeXEHUETO Ha OTBOPEHA BEpHra V_., TOKBT Ha KBCO
I, OT TOKa ¥ HaNPEXEHHETO, KOUTO CHOTBETCTBAT HA MAKCHMAJIHATA M3XOJHA MOIII-
HocT, Imp u Vmp choTBeTHO. 3ary6uTe mopagy HAH4METO Ha MOCENOBATETHO U
LIYHTHpAIo CBIIPOTHUBJICHUE BOJAT 4O HAMAaJIABaHE HA MaKCcHMaJlHaTa HU3XOJHa MOII-
HocT ¢ ¢akTop FF = ImPVmP/IlVOC, HapedeH (akTop Ha 3ambiBaHe. 3a peanuure GoTo-
eJIEMEHTH To3H (akTop UMa croitHocT ot 0,7 1o 0,85.

" OcHOBHHUTE IOKa3aTeln Ha QOTOEEMEHTA 3aBHCAT OT npupoaaTa Ha MaTepHalia U
KadecTBaTa Ha TEXHOJIOTHATA. 3a THIHYCH KDUCTaJIeH CHJIMLMI ITACTHHA ¢ UAMETH]
100 mm gaBa doToeneMenT ¢ V.. =058 V,I_=35mA/om? FF = 0,8 unu MakcumaliHa
H3X01Ha MOLIHOCT okoJIo 1,6 W (p) (muxosa mMomisoct). Enexrpuunust Tok, pasGupa
ce, & Ipas.. C ‘

Axo ce HYX[aeM OT TIO-TOJIAMA MOILHOCT, cBbp3Bame B 6aTepus HyxHUs Gpoit do-
TOCJIEMEHTH, KaTO ako C& Hy)KIaeM OT JI0-BUCOKO HAIPEXEHHE CBbP3BAHETO & [HOCIIe-
AOBATEJIHO, AKO HH € HYXEH I10-T'0JISIM TOK - CBBEP3BAHETO € MapalieHo. Taka MoxeM qa
pasrojarame ¢hC CHCTEMH OT MOJYJIEH THII C MOLUHOCT OT HAKOJIKO BaTa 40 MHOTO

MeraBaTi. MoJynHUAT XapaxTep Ha (OTOBONTAMYHHTE CHCTEMH € JHO OT [VIABHUTE _

HM IIpeIHMCTBA,

MakcHMaJIHUAT TEOPETHYEH K.IL1. HA SMH (JOTOENIEMEHT 3aBHCH OT IIMPHHATA Ha
3a6panenaTta soHa. Thil XKaTo ¢ yBelHUaBaHETO Ha HIHpHHATA Ha 3abpaHeHaTa 30HA
TOKBT Ha KbCO HAMaJlsBa, HATIPEXKEHUETO Ha IIPa3eH X0 PacTe, a (PAKTOPBT HA 3aITbJI-
BaHe CIle/iBa X012 HA HANPEXKEHUETO, K.IL.A. UMa MAKCHMYM IIpH onpeJeieHa WHPHHA
Ha 3abpaHeHaTa 30Ha, YHATO cToHHOCT € 1,5 eV, Haji-65m30 fo Tasu croifHoCT € kaj-
MUEBHAT Tenypul. CHIHUMAT HMa LIHPHUHA Ha 3a6paHeHATa 30Ha 1,12 eV u ¢priacHo
TeOpHATa 61 MOrbJT 1a NOCTHIHE MaKCHMalHo 29 % k.01, TeopusTa cu e Teopusd, Ho
Bede uMa chobIeHus oT Kurait 3a jocturnaty 35 % K.IL.J. 384 KpUCTAaJIeH CUJIMLIMI che
CrelaHa CTpyKTypa OT CHITHO M ci1abo Jierupaku 06;1acTH. MacoBOTO IIPOH3BOACTBO
- Tycka Ha nasapa otoenementu ¢ KITM oxoso 15 %. Ha MHoro X0pa TOBa UM H3TJIex-

‘A MaJIko, HO 3a6paBsT, Ye K.IL1. Ha pa3paGoTBaHUTe [IBa BEKa TmapHU Malvey e 10-12 %.
34 ILPBH ITBT SBJCHHUETO Ha NOSBABAHE HA doTroenexTpoaBwKemia cuiia e HabIOLA-

- BaHo oT Antame u Jleit npes 1876 r. NpH OCBETSABAHE Ha CeJIEHOBHU NPBYKH.
DOTOEIEMEHTHT 33 NPAKTHYECKO H3MOJI3BaHe & Chb3Ja/IeH 3a IIbPBH IIbT IIpe3 1954 r,
-B 1abopatopuure Ha pupmaTa “Ben®. MatepuansT ¢ kpuctanen cunuuumif. Jo mbpsa-

Ta HehTeHa kpu3a npes 1973 1., KaTo UBKIIFOUUM HAKOU Ha3eMHH TIPUITOKEHHS 32 BoeH-

¢
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HY Liesd, (OTOEIEMEHTH ce u3cjieiBaXa, paspaboTBaxa ¥ NIPOU3BEXKIAXA eAMHCTBEHO
34 LIeJTMTE Ha KOCMUYECKUTE U3cJIeiBaHus ~ “KpuiiaTa® Ha CITbTHUIUTE U KOCMHYEeCKH-~
T€ CTAHLMHU ca TakuBa (OTOSJIEKTPHYHH MOIYIM. 3a ChiKaJleHHe TO3H (BaKkT HaIOKU
e/IMH reHeTH4YeH dedekT Ha (OTOENeKTPHYECTBOTO - ThPCEHETO Ha BUCOKM K.ILA. Ha
BCSIKA LICHA - YPe3 CKbIIM TEXHOJIOTHH U eK30TUUHM MaTepHaIu.

o BTropaTta HepTeHa kpu3a npes 1978 r. NpOMUULIEHOTO NPOU3BOACTBO 0OCITYKBA
e ¢ oToesIeMEHTH IIPEIUMHO Ta3apa 3a OUTOBA TEXHUKA - KAJIKYJIATOPH, JETCKH T~
Payky, YaCOBHMLIM U Ap. 3a BOGHHH Le/iM O0Xa paspalboTeHH MaJOMOIIHHM aBTOHOMHMU
U3TOYHMLH 3a 3aXPaHBaHE Ha NMPEHOCHMM paJHOCTAHIMH, PETPAHCIIATOPH, Kpalibpex-
Ha curHajiusalus. Torasa ce BbBefoxa GOTOEIEMEHTH 32 KOPO3HOHHA. 3aIl1Ta Ha Hed-
TOMpPOBOAUTE, :

Cuen BropaTa HedTeHa KpH3a MHOIO NPaBUTENCTBA (IpeAH BCHYKO Te3U Ha Srnonus
u CAII) izmaecmpaxa B M3CJIEJIOBATENICKY M NPOU3BOJCTREHY NporpamMu 3a oToesie-
MEHTH U (HOTOBOJNITAMYHH CUCTEMM 3a LIeJIMTE HA FOJITMATAa SHepPreTHKA - KakTo 3a aB-
TOHOMHH M3TOYHMIM, TaKa U 3a BKJIIOYBaHe B eleKTpHueckaTa Mpexa. [Tociennoro
JHEC ce CMATA 3a MHOTO NePCIIeKTUBHO HalpaBlieHUe, 3a10To ce U3bsarsa Heobxomau-
MOCTTa OT aKyMyJIUpaHe Ha [ojiyueHaTa eHeprus (pe3 JeHs U Hpes JIATOTO), KOeTO &
CBBP3aHO C JOMbJIHUTENIHH Tpobemu. Ilpes nepuona 1982 - 1985 rr. (Mexay ApyroTo
TOBa € [ePUOLBT Ha NPE3UJEHTCTBOTAQ Ha ¢usuxa JDx. Kaprep) 6sxa ¢punancupaHu
MHOI'0 JeMOHCTPALMOHHH IPOeKTH, BKIIOYHUTENIHO M3rpaxJaHeTo Ha roiemu (oro-
BOJITAHUHH LEHTPAJY. o ‘

Cnei U3BECTHO cllajlaHe Ha MHTepeca KbM (OTOEJIeKTPUYIECTBOTO IIpe3 oceMIeceT-
T€ TOJUHU MOpajy MajaHe Ha leHaTa Ha Hed)Ta, AHeC, MOPay OMACHOCTTA OT eKOJIO-
rM4YHa KaTacTpo()a, H3MON3BAHETO Ha CIIbHYEBATA EHEPruA CTaHA TBbLPJE AKTYAJHO.
®oToeNeKTPUIECTBOTO € e CTBUTEIHO EKO/10THYSCKY HaH-YUCTHAT U3TOYHUK Ha eHep-
‘rus. B, MHOTO KaIIpH3HHUTE eKOJIO3U TBbPAAT, 4e (POTOENEKTPHIHMTE CTAHLIMH 3arpo3s-
BT NPUPOJHHNTE [MIEJKH, HO TOBa € BNl KaXbp B CPABHEHHE C OIACHOCTTa OT MIJIHAp-
m&re TOHOBE CEPHH M TAPHUKOBH rasope, kouto obnBaT TELl-oBeTe WwiH ¢ pHcKa Ha
ATOMHHTE HEeHTpaJIH. - - :

[TocneaHUTE rOANHM CE MOJNBPKA FOJULIHO HAPACTBAHE HA IPOM3BOACTBOTO Ha (ho-
ToesieMeHTH ¢ okoJio 30 %. [Ipes 1991 I. ca NpoZiajeHH chToencmeHm g‘o6ma Mou-

HocT 64 MW. LlenaTa Ha oToeneMeHTHTE & (JOTOENEKTPHIHUTE MOIYIIH HEHQCK%cHa- »

To maja - 32 1991 r. Ts1 e 6unna 5 $/Wp(npn<oaa MOIIIHOCT). -

KbJe 1 3a kKakBo MOrart Ja ce uanonassaT poroenemenTH? IIpeny Bcuuko xaTo aBToO-
HOMHMU H3TOYHHIIM Ha €JIEKTPHYECTBO - B M3OIHPAHH KhILIH, BIIH, XMXKH, BAKAHLIMOHHY
ceNMIa, cela. Y Hac MOraT Jia ce BUAAT U30JIMPaHM eJIeKTpUGULMPaHU KbIIM, OTale~
4CHH Ha 0BEYe OT MeT KIJIOMETpa OT eJIeKTPOIpoBojia. ToBa ¢ HaceACTBO OT JIeHH:
HOBMS JIO3YHT 32 efeKTpUdUKaluaTa 1 cheeTckaTa BjiacT. B CAIIl, kbaeTo LeHAT na-
PUTE U eJIEKTPONIOABEXAAHETO CE 3aIllalla OT KOHCYMATOpa, 32 OTAAJICUEHOCT 110-T0-
JIsiMa OoT 1,6 Km BeYe e MOo~U3roJHO aBTOHOMHOTO 3aXpaHBaHe, OTKOJIKOTO CBBP3BAHETO
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KbM eyiekTpuieckaTa Mpexa. [lokpusBT Ha eflHa K'bIla, aKo € NIOKPUT ¢ (hOTOoeNeMEH-
TH, MOXE Jla OCHTYDH CTONaHHHA I10J] Herod ¢ enekTpuuecTBo. Pazbupa ce, 1o6pe e Ha
Nazapa Ja ce MPOJABAT MAJIOMOIIHH KOHCYMATODH Ha EHepTHs, IIPefH BCHUKO MaJIo-
MOILHY eIeKTPUYHH JaMITH. ] ‘

- Enua ronama BbamosxkHocT 3a Bearapus e U3II0JI3BAHETO HA BOJHU TOMITH 3aXpaHBa-
HHU ¢ oToeneMenTy. Te MOTaT fa ce H3MON3BAT 33 NPeXBLPJIsHE HA BOJIA B HPHUTALIOH-
HH CHCTEMU DM NPOMsIHA Ha HMUBOTO, a MOTaT Ja HAIIOSBAT U BCUYKY MAaJIKU MPaJHHKY,
KOHTO cera M3XpaHBaT Bbirapus ¥ MoraT fa ce BUAAT HaBcskbae. ExHa moTomseMa

'TIPaBOTOKOBA [IOMTIa MOXEe 12 Ce 3aXpaHBa OT (JOTOESEMEHTH G MJIONL OKOJIO € IMH KBaJl-
pateH MeTbp. Ts ¢ MOGMITHA, MOXKe /1A Ce MECTH cropeJi BogousTouuuka. Goroene-
MEHTH MOr'aT [ia Ce M3NOJI3BAT 33 YIUYHH JIAMIIH, 32 3apeXIaHe Ha aKyMylaTOpH Ha
SIXTH, 32 TeJISBUSNOHHH U PaJIMO PETPAHCNATOPHU M 32 MHOT'O JIpYTrH HOJIE3HU Hellla.

HBa ca ocHOBHHTE pobiieMa 3a MIMPOKOTO M3MO3BAHE Ha (boTOENIEKTPUUECTBOTO
3a HaseMHH Ueii: 1/ CrbHueBaTa eHEPris HMa OTHOCUTENTHO MaJIKa TUTETHOCT U HEHO-

HOIHY ¥ ce30HHH QuiykTyanuu; 2/ HeobxoauMo e fa ce JocTHrHe KOHKYpEHTHA LigHa
Ha POM3BEXAHATA OT (POTOSIEMEHTH SJISKTPOEHEPIUA B CPABHEHHE C TPaJHULIHOHHH-
T SHEPrUiiHH H3TOUHUIM - BBIVIIUA, Ta3, IETPOJ, SAPEHO T'OPHEBO.

3a eaiHa roguHa 3eMsTa nomyuasa oT CII'LHIETO OKOJIO 1,96.10% kcal rbumncTta eHep-

TH#, KOATO € 0KkoJIo 10 mbTH 1oBeve OT BCHYKHM eHepIUMifHM 3aracd Ha 3eMsTa B36TH

33eJ{HO. BbpXy BLHILIHATA 4acT Ha 3eMHaTa aTMoc{epa Mana. CIbHYEBA PaJMALIA C

MomHoeT 133 mW/cm? BesiencTBue Ha morTbIaHe B aTMoc(epaTa, 3eMHaTa Kopa

nojryyaBa MakeuMaiHo 100 mW/cm? npu NepHeHIMKYIAPHO NalaHe Ha JIbYHTE (cnme-

LMAJTMCTHTE [0 USMON3BAHE HA CITLHYEBA €HEPrysi HAPUYAT TA3H CTOHHOCT, OTHECEHA

32 MOPCKOTO paBHUILE “elHO cirbHue” AM1). CyTpuH u IpuBeuep, NpH 06IayHo Bpe-

M@ 1 TIp€3 3UMAaTa Ta3h eHEPrusd € MHOTO MO-MaJIko, a 1pe3 HolTa e Hyna. Hama tu-

3UYHH NPOOJIEMH 32 KOJTHYECTBOTO EJIEKTPOEHEePIHUs, KosiTo 61 Morya Jja 6bJe nosyye-

Ha 9pes poToeniemeHTH. MMa npobieMu ¢ Heo6XoIMMAaTa 33 TOB2 wiont. Ho ganu tosa

e npobnem. Hali-ronsamara neficrsama B Espona dortosonTanuna eNeKTPOLeHTpaJa B

Wranus uma Mowoet 1 MW (BriroueHa € B LIEHTPAJIHATA eJIEKTPHYHA MPeXa) U 3a-

ema ol 350 axa npu 12 % x.11.4. Ha GoToesemenTTe. Ha MHOrO XOpa TOBA UM ce

CTpyBa TBBPAE rojisMa mioil. Ho s cu nomucnere, ue camo TELl-oBeTe Ha Mapuna-

MsToKk ca yHUIOXUIM Kocera 160 000 JIKa 3eMeesIcKa 36M5. B’bpxy TA3Y NJIOLL MOXe

Ad CC DA3TOJIOKH CABHYEBA EICKTPOCTAHIMS ¢ MomHOCT 800 MW ot doToeemenTH ¢ -

15 % x.n.x.. Takapa 6JIEKTPOCTAHLMS C& U3KYTyBa 3a 4 FOIWHM, KOHCYMHMpa 3a cobcTre-
HM HYXCIH T10-MAJIKO 0T 2 % OT MpoM3BexXOaHaTa eJIeKTPOSHEPIHA, obcrnyxBaneTo i e
CJIEMEHTAPHO, 2 Pa3XOJHTE 33 MOANBPKAHE - HUILOXKHK. U & IIbJiroBeyHa - 3acera Ho-
Beve oT 30 rogunu. C yBeuaBaHe Ha K.IL.4. Ha dboroenemenTuTe HeOGX0 AUMATA TLJIOM]
3a (OTOEJIeKTPHUHH CTAHUMM e HAMAJIABA. ‘
ITopanu MoaynHus um xapakTep dboToenekTpuUHKTE cTABIMM MOTaT /1A ce pasmnona-
raT BhpXY BCSKaKBM TepeHH. B rpajioBeTe 3a Tasu LieJT MOTaT JIa CE UNOJI3BAT HOKPUBH-
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T€ Ha OBLIECTBEHUTE CrPafy, CYNICPMapKETHTe H KMIMILHHTE crpaiu. Kaksu unTepec-
HY APXMTEKTYpHHU DEILEHMI MOXe Ja MMa ¢JHa crpaja ¢ BKJIOUBAHETO Ha (oToeie-
MeHTH. Ho HammTe HoBoGoraTalli He ca CTHTHANM Olle 10 Tasd Mona. B SnoHus ce
U3MOJI3BAT XKEeJIe30IIbTHUTE TapH U IVIOMIKUTE OT ABETE CTPAHH Ha XKEJIE30MbTHUTE JIN-
Hud. B AscTpus u HIpeiiiiapus - 38yKo3amuTHUTe DapiiepH Ha aBTOMarucTpaiuTe. B
IIBeiiuapus, KosATO € Ha MBPBO MsAcTO B BEBpona no uamonssane Ha GoToenekTpudecT-
BO, Ca NTOCTPOEHU HAKOJIKO BUCOKOIIAHUBCKH (oToesexTpruHM cTaHUui. Enun Heob-
TEH pe3epB ca MyCTHHUTE.

JIeHOHOILHHTE ¥ Ce30HHU (DIIYKTYallHK B CI'TbHYEBOTO I'PeeHe MOTAT Jia Ce U3MOM3BaT
B OuToBus UMKEI. Okasa ce, 4ye ¢ JHeBHHS LoOUB Ha (HOTOEIEKTPHUECTBO MOXE Jia ce
TIOKPHBA JAOITbJIHUTETHUS Pa3X0o]] HA eJIEKTPOSHePrus 3a KOHAULMOHUPAHe Ha Bb3yXa,
a neTHUAT Ao6uB Moxe na komneHcupa BELl-oseTe. v

3a Beairapus cpefiHaTa rofMiHa NPOLbIDKATENIHOCT Ha cirbHUYeBOTO rpeene e 2000 -
2500 yaca. IIpe3 MeceuuTe 1011 1 aBrycT CibHUETO rpee cpenHo 11 - 12 vaca Ha jen,
KaTo MIBTHOCTTA HAa eHepruiiHus notok e Hax 75 mW/ecm? ot 8 o 16 uaca. brarapus
HAHMCTHHA € CIbHUEeBa CTpaHa.

led AHEUIHHTE UeHH Ha FOPHBOTO €JICKTPOCHEPruaTa, Nporu3BeaceHa OT Q)QTOCJIGKT“

PUYHH LIGHTPAJIH, € 0T 3 10 5 TbTH MO-CKBI1A OT Ta3H, MPOU3BEIEHA OT TELI C BBIVIHIA.
Msaoro (hakTopu OMNpEeAENsT LigHaTa Ha eJleKTPOeHeprusTa, NpousBexaaHa oT goro-
esleMeHTH. Ha bpBO MSCTO TOBA € [leHaTa Haa MaTepuana. CHIMLMAT e Haif-pasmnpoc-
TPAHEHMSAT eJIeMeHT Ha 3eMsTa, HO IPOLIECHTE Ha OYMCTBAHE, U3TEIJIAHE HA MOHOKpDHC-
TaJu, psA3aHe, naiihaHe ¥ noaupaHe CTPYBAT H3BBLHPEIHO CKbI0. ChIIECTBEHO N0eB-
THHSBaHe MOXe Ja Cé JJOGTHTHE C'bC 3aMECTBaHe HA KPUCTAJIHUA CHJIMUMH OT THHKOC-
JIOHHY MaTepUasii - aMopdeH CHITHLMHA, kagmueB cynbul, KaIMUEB CelleHI], KaIMHEB
Tenypul, uHAui-Me-ceeH. Ome cera, 6e3 na uma MamabHo npoussoucmo? tdoTto-
eJIeMEeHTUTE OT aMOp(eH CUITMLIUI CTPYBAT IBA ITETH [10-6BTUHO OT T€3U OT KPUCTAJIEH
cunuumit. MunucTeperBoTo Ha eHepretukaTa Ha CAIIl dunancupa ronsgma nporpama,
B KOSITO yUaCTBAT Hal-rofeMMTe eJleKTPHUHM KOMIIaHMM ¥ YHSATO LieN € LeHaTa Ha go-
TOeNIeKTPOEHEeprisTa Oa JocTHrHe 6 renTa/(kW.h). C ypenuuabane Ha MacoBOCTTA Ha
POU3BOJCTBOTO M YCHBBPILEHCTBAHE HA: TeXHOJOIUATA LeHUTe 1€ cnaaat. OcBeH To-
Ba HaJIaraHeTo Ha eKojoruuHu pasxonu Ha TEL] 3a BhryiMILa B CIeABALIOTO AECHTHIIS-
THE CHJTHO I11¢ IPOMEHH ChOTHOLIEHUETO B LISHHTE B 032 Ha OTOENeKTPHYECTBOTO.
Kakeo e 6baewieTo Ha doToenekTpuuectBoro? OduimanHata mporHosa 3a Janus
NpeABUKIA OKOJIO 8 % oT obmuTe Hy &AM OT ejlekTpoéHeprust B 2020 r. fa 6b1aT 3310~
BOJIIBAHU OT (poToenekTpuyuHu HeHTpanu. [TonobHy ca nporHasuTe U 3a IpYrHTe eBPO-
nebicku ctpand. Janu ue ce cobaHaT? ToBa e 3aBUCH ITpeiy BCHMUKO OT obuectpe-
HOTO MCKAHE 32 eKOJIOTMYHO YHCTO eHepronpoM3BoacTBo. Ho JHec He CTOM BLIPOCHT
¥Ma JId 3061110 6baelle GOTOENeKTPHEEETBOTO, 4 KOJIKO OBP30 U B KAKBU PasMepH TO

e U3MEeCTBA TPAJAULIMOHHUTE €HESProM3TOYHUIIH. |
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EJEKTPOHBT - CTOJIETHUK

® 3anuaprnuxsm 6 Kemopuooic

Hukona banao6asoB *

"Jlabopamopusama npuauuauie Ha 3alHAPHUK, KOO C8 CBCHIOCULE OM MBHULKY
CMauuKy, ceeduneny coc 3aniemen Aabupunm om cmoabuwa u kopudopu ... Kaeen-
Qumkama aa60pamopus HANOMHALLE 30 MACHIO, K6OEHIO Ce € PABUZPAN0 He MACUDA-
HO HACMBNACHUE KoM MAUHUME HA NPUPOOAMA, & RO-CKOPO Ce e 800UAA NADIU3AH-
CK@ BOUNG C 02PAHUNCHY DECYPCU, 8 KOAMO 2AA8HOMO OPBICUE Cd OUAU na()apeﬂocm—
QA U CMENOCMING HA MAAGHIMAUEU AUYHOCMU."

Taka omncea Kapenaumkata jabopartopus B crioMenute cu HoGenoBusT JlaypeatT
C. YaitHObpr, KOHTO S NOCETUN HAKOIKO NECETUIETHA ciief ONMMCcaHuTe “TIapTU3aHCKH Y
6utku [1]. B To3u “saliuapHik® ca HanmpaBeHH eNHHM OT HaN-FoNleMHUTe OTKPHTHS BLB
(buaum'ra B Kpasg Ha MHHaJIMd W HavyaloTo Ha Halumg Bek. Tyk, npeau 100 FolHHH, B
¢IHa OT “MBHUYKHUTE CTAUYKH" € OTKPUT EJIEKTPOHDT.

Ha 30 anpun 1897 r. nupexropsT Ha KaBenauuikaTa abopaTopus KbM KeM6pu k-
ckus ynusepeureT [hxoysed [Ixon TomewbH usHacs noknan B Kpanckus MHCTHUTYT, B
KOHTO ¢bobLIaBa 30 OTKPUBAHETO HA YACTHLA OT HOB THIT - XWJISAM IbTH M0-JieKa OT
aTOMa Ha BofopoAa. HasBanueTo Ha Tasu HacTHUA GHIIO IPeIoxKeHO onte npes 1881 r.
OT MpMaHACKHA (usuk CToHell - eleKTpoH. 30 arpunt 1897 r. Moxe Ja ce cMmsTa 3a
POXKACHA RATa Ha eJIeKTPOHA..

[MpenyucropusaTa Ha eJleKTPOHA € HACHTEHA C APAMaTHYHU CHOUTHA MO U3CIEABAHE
Ha KaToIHuTe IbYH. Te ca OTKPUTH oT HeMckus Qusuk FOnmuyc ITmokep npes 1858 . u
MPEOTKPUTHU OT ChHapogHuKa My Moxan Xurop npes 1869 r. TIpes ciieaBawute rofn-
HM KaTOJHUTE JIbYH ca DUy 06ekT Ha U3cseiBaHe 3a MHOFO yueHu. B H'\BG‘XCpHCTO Ha
3HameHaTesHaTa 1897 r. 3a Tax e Gusio UsBecTHO, He ce :

® pasnpocTpaHsaBaT npaBosuHelHo (XuTopd, 1869 r.);

® OTKJIOHABAT B MAaTHUTHO ToJie (Xutopd, 1869 r.);

® OTK/IOHABAT B ejlekTpUIHo 1oje (lonaaiin, 1876 r.);

® 0Tpas3gBAT OT MOBBPXHOCTTA Ha TexaTa ([onawaiiy, 1885 r.);

® morwbIIAT OT BellecTBoTO (JleHapa, 1893 r.);

® NpeMHMHABAT Npe3 THHKH M1acTHHKH (Xepu, 1891 r.).

Ipes [895 r. [Tepex niokaspa, ue KATOIHMTE JILYH ca MOTOK OT OTPMILIATENIHO 3apee-
"HH YaCTHLHU, ‘ :

* H. Baxabanos e npogl. 6 Ilnosdusciun ynusepcumem “Haucud Xurendaperu®, d.¢46.1.
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KakTo ce Bux A, IoYBaTa 3a OTKpHBaHCT;O Ha €JeKTpoHa ¢ DUna NOAroTREHA - KATC
PE3YJITAT OT M3CJEABAHMATA HA MHOIO YYeHM. 3HAMEHATENIHH Ca NyMUTE Ha E(pylcc,
M3Ka3aHW B peuta My TpeJ 49-ust KoHrpec Ha bpruTaHckaTa acoUMallis 3a ChASHCTBUE
Ha HaykaTa npe3 1879 r. Onpegessiiky razoBUd pasps KaTo “AbHMCTa MATepHI" WK
KaTO YeTBBPTO arperaTHO ChCTOAHME HA BEILIECTBOTO, TOH Ka3Ba:

“B TOBa YETBBPTO CHCTOSHUE HAa MATepUATA HHE, BUAMMO, NOJYYUXME U MO JIHHUX-
Me Ha CBOS KOHTPOJI OHE3M MaJIKi HEASIIMMH HaCTLIH, KOUTO He 6e3 OCHOBaHHE MOXEM
Ja cMaTame 3a (husuuecka ocHoBa Ha BeenieHaTa ... MIariexa ce JOKOCHaXMe 1O OHA3K
rpaHHYHA 06/1aCT, B KOATO MATEPHATA M CUJIaTa IPEMUHABAT €JIHA B IpYra. Az cMmes fa
MUCJIS, Y& Hail-BeIMKUTE HaydHy rpobiieMy Ha 6pJelleTo e HaMEPST CBOSTO pellie-
HHE B Ta3H TPAHUYHA OBIACT: TYK, MUCJS a3, JIEXKAT MOCACIHUTE PEaJHOCTH - (UHH,
YHUBEPCAJIHM, YYJIECHU.

TTpea 1897 r. mpama pusmLy, NPeICTABUTENN HA IBE Pa3IHYHU HAYUHH IKOJIH, U3C-
JIeiBaT Te3n (QUHH, YHUBEPCAJIHY, YyJECHU PEaTHOCTH U ONpeeNsT TeXHUs cncuudmj
YeH 3apsi[l - OTHOLIGHHETO Ha eJIeKTPUYHMSA 3apsij KbM MacaTa M. EAuHuAT oT Tsax e E.
BuxepT - HeMell. Toif ¢ho6lIaBa 32 CBOMTe pe3y/TaTH olle npes sHyapu (1897 r.). He:
FOBUTE OTIMTH ca MPOBEJEHM C €HA rasopaspsiHa Tpbba U pe3yaTaTUTe MY, MaKap H
BEPHH, ca HeHaJeKIHU, HECUTYPHHU [2].

Jx. ToMcBbH paboTH ¢ TP PA3IMIHH KATOJHO-THUYCBH Tp‘1>6ld, 3aMBJIBA [H C Pa3Ivy
HH Ta30Be. TIpK BCHUKHM OTUTH TOM MoJTy4aBa BUHAMH eHA M ChILlA CTOHHOCT 32 CrIeLH-
uunus 3apag. ToBa My aBa OCHOBaHHE Ja HANpPaBM M3BOJA, Y€ KATOAHUTE JIBUHU Ca

.ChCTaBeHU OT YaCTHULM U TEC NpEeACTaBJABAT (D)’H,Z[ﬁMeHTZUIHI/I ChCTABHU YACTH Ha BC-

LIECTBOTO.

ToMCBH, 3a pa3/idka OT CBOMTE KOJIETH - “CHIEPHULU", YJIOBUII HELO C'I:LU,GCTBCHO B,
cBouTe (a U Ha ApYrUTe (U3MUM) eKCIIEPUMEHTH: YHUBEPCATHOCTTA HA U3MEPBAHOTO
OTHOLLIEHHE €/m, Ye HE3ABUCHMO OT YCJIOBMATA Ha H3MepBaHe, creltu@uuHUAT 3apas

" MMa eJlHa ¥ CbIla CTOMHOCT.

Tosa jaBa ocHoBaHMe Ha TOMCBHH Jd 3aK/II0YH, ye “KATOAHHTE JIbUH IPeNCTaBAIBaAT
HOBO C'bCTOSIHYE HA BEIL[ECTBOTO, KOSTO CHILIECTBEHO ce PA3JIHIaBA OT [a3006pa3HOTO
... B TOBa HOBO CHLCTOSHHE M'iTCpI/Iﬂ’I‘a MpeCTaB/IsIBA BEILETCTBO, OT KOETO Ca I10CTPO-
€HM BCUYKH XUMHYHU €JIEMEHTH .

Crnopes ToMcbH HOBOOTKPHTUTE YaCTHLH 04 CBOCO6pa3HCH MbpBHHCH MaTepHaI Ha
ATOMHATA CTPYKTYpa. TO3M H3BOA MMA DEBOJIOLMOHEH XapakTep - TOH HaHacs yaap no
KJIACHYECKMS aTOMM3bM M HEropaTa Hali-KOHCEpPBAaTHBHA YaCT.

ATOMBT He e HEM3MEHEH: ATOMBT € Jieum!

Toit ce cbCTOM OT Mo-MaJiky PparmenTi. Olle ChIIATA FOAHHA (1897) TomowH IIpea-
Jlara cBos MbPBU ATOMEH MOJIEJ. ‘

- JlonyckaHeTO HA YYEHHMA 34 C'I:LL(CCTBdeHCTO Ha (I)ylmamemanﬁu 4aCTHIN ce 005C-
HSBA ¢ HEFOBaTa NPUBHP3AHOCT K'BM ATOMHATA MAES, KOSITO BOIU HA4aIOTO CH OT Bpe-
MeTo Ha JleBKum 1 Jemokput. CUIHO BAUSHNIE BBPXY HEFOBUTE U3BOJM OKa3BaT M aTo-
MUCTHYHMTE TPAJMLUY Ha aHrMickaTa Qusmka. \
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Owmie npes 1815 r. IlpyT u3kaspa NpeAIIoONOKEHHETO, Ye ATOMUTE Ha BCHUKM XMMH-
YECKH eJIeMEHTH ca 06pa3yBaHM OT €AHH M CHILH HYHIAMEHTAJIHU YaCTHLIM - ATOMHTE
Ha Bojiopoja. ToMchH cnofens Bpariienure Ha [IpyT, Ho npeanonara, ue GpyHIaMeH-
TaJHUTe “aTOMHU“ He ca ATOMHTE Ha BOAOPOJia, & HECPABHMMO IMO-JIEKUTE YaCTHULM Ha
KaTONHHTE Jb4M - efekTpoHMTe. Hemckute duaniu Kayhman u BuxepT nmposexaar o
CBILOTO BPEME ONKMTH C KaTOAHY JIbYUH U IMOJIYUABAT, CHOPEJ HAKOH MCTODPHIIM, IIO-
TOYHH PEe3YJITATH 33 OTHOILGHUETO €/m, HO T ca OUJIM TI0J BUAHKE Ha (unoco(uaTa
Ha Max, KOSTO OTpHYala ChILIECTBYBaHeTo Ha atomuTe. ([la Ci IPHIIOMHIM pasouapo-
BaHHETO Ha rojieMus Hemcky ¢pusux bonuman, koliTo crionesns, ue e Moxe 64 mocye-
'HUAT MPUBBPKEHHMK HA ATOMHATA Med.)

Eto xaxBo miue H. Bop no nosoj 70-roguiiHuHaTa Ha }1)1(. Jx. ToMCBH [3]
OHE3M BpeMEeHa, KOraTO MHOIO U3BECTHH (hM3ULH Ce OTHACHXA CKEMTHUYHO K'bM CaMOTO
CBLIECTBYBaHE Ha aTOMMUTE, TOMCHH MMAIlle MBXECTBOTO Ja pUCKYBa 3arl0UBaHETO HA
3CJIeBAHKA HA BHTPEIHOATOMHMSA CBAT. PhKoBoLeH OT 3abesexuTeNIHO BhoGpaXxe-
HHe, ONIMpafiky Ce HA HOBUTE OTKPHUTHS C KATOJAHMTE IbUH, TBUMTE Ha PbOHTFCH U pa-
OHOAKTHBHOCTTA, TOH OTKDH 3a HAyKaTa HOB HEH3BECTEH CBAT.”

Bes fa ce oTpyua NpHHOCHT Ha ApyruTe QUMLK 32 U3CENBAHE ¥ U3SCHABAHE MPU-

. POAATA Ha KaTOAHUTE Jibyu ~ Jlenapn, Buxepr, Kaybman, Xepu, Bun u ap., onpenene-
HO MOXe Jla C& Kaxe, 4e MPHOPHTETHLT 32 OTKPHBAHETO HA eJIEKTPOHA NPUHALJIEKH Ha
Jx. Ix. ToMebH. ,

3a 1a HanpaBM CBOMTE T'eHepasHi M3BoAH, TOMCHH Ce olipa M Ha pe3ynTaTHTe OT
H3cIIeBAHKATA Ha e(hekTa Ha 3eeMaH (PA3LENBAHETO HA CMIEKTPAJIHUTE JIMHUU B Mar-
HHTHO MoJie). 3a fa o6scHY To3H edekT, JlopeH1 NpeanoNoxKuLI, 4e B aToMa CBIIECTBY-
BAT 3ape/IeHH 9aCTHLIH, KOUTO TPENTAT XapMOHUTHO. OueHkaTa 32 OTHOLIEHHETO e/m
Ha Te3H MPeAMNONaraeMil YaCTHLH ChBMAJa ChC CTOMHOCTHTE, Oy EeHH 32 KATOTHUTE
Jouu. [pes cneppangure roguny (1898 - 99 rr. ) ToMcbH yeTaHOBH, e ChIIUTE CTOMHOC-
TH MIPUTEXaBaT U OTPULATEIIHH 3aPALH, KOUTO CE M3MYCKAT NpH 06/TbYBAHE H 3arpsaBa~
HE HA HAKOM MeTanH (cTaBa nyma 3a OTOENEKTPOHHATA H TEPMOCJICKTPOHHATA eMH-
CHH).

Kakro ce Buxza, exciepumenTanHaTa 6a3a Ha TOMCBH € TOJIKOBA IUKPOKA, Y€ He
MOXe J]a MMa CbMHEHHe B HeToBUs nproputeT. ToBa aBa 0CHOBaHHe Ha Bronies na
HanpaBy UHTEPCHO cpaBHeHMe: “AKO yIeHUAT ce ONPHIIMYH Ha opad, MOXe JIa ¢e Kaxe,
ue BuxepT e pazopan enna 6pasna, a TOMCBH - LSIOTO TOIE ... % [2].

Tebpae ybeauTenHy B ToBa OTHOLLIEHHE ca H pasMuciuTe Ha C. Yahn6spr[l]: “Kakro
ApeBHaTa AGAepa CUMBONM3UPA PAXKAAHETO Ha ATOMU3MA, TAKA B CBETA MMa MSCTO, C
KOETO & CBBP3aHO OCHOBHO OTKPHBAHETO Ha CHCTABHUTE YacTH Ha aToMa. Tosa e Ka-
BenauIIKaTa gaboparopus Ha Kembpuipkuckus yrupepcutet. MeHHO Tam B 1897 .
Hxozed) xod TOMCBH OCBIECTBH SKCNEPUMEHTH € KATOJHH JILYH, KOWTO I'o [[OBEH0-
Xa 0 U3BOJA, Ue CHILIECTBYBA UACTHLA ~ €JIEKTPOH, KOATO eJHOBPEMEHHO & HOCHTEJT Ha
CJICKTPHYECTBO U &€ OCHOBHA ChCTaBHA YaCT HA BCUYKH aToMHU. MMenHo B KapeHmu-
xaTa faGopatopus zanousa npes 1896 - 98 rr. cBowTe paboTH 110 HacsIeABaHe HA paiu-
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oaxTusHocTTa Praspdopa. B ewiata maboparopus Toii ce Bpbiia npes 1919 r. cnen
OTKPUTOTO OT HEro aTOMHO AApO, 3aMeHsIHkH ToMcbH Ha nocTa npodecop mo exce-
prMeHTanHa QusKKa U prroBoguTen Ha Kasenauiikara nabopatopus. Tyk Tol chama-
Ba USHTBHP 34 W3CJleABaHHUs B oBNacTTa Ha sSApeHaTa QU3MKa, OCTaHaJ AbJITO Bpeme
Hail-rojlemusT B cBeTa. CIIHCBKBT HAa CCTABHUTE YacTH HAa aToma Oellie 3aBbplileH
cwio B Kapenaumikara nabopatopus - npes 1932 r., korato k. Yagyuk oTKpH HeyT-
poHa“.

ChaganeHata oT TOMCBH KOHLIGIILIHS 32 €IEKTPOHA € CJIY)KHJ1a KATO OCHOBA Ha aTOM-
HaTa (u3KKa B MPONbJDKeHUE Ha Tpu AeceTusieTus. [lloM eeKTPOHBT € CTPYKTypHz
KOMIIOHEHTA Ha aTOMa, ECTECTBEHO ¢ [1a c& ThPCH HETOBOTO MACTO B CJIOXKHATA NMOCT-
poi#ika. EfvH oT mbpBUTEe MOJeNu Ha aToMa nipepsara caMust JIx. Jx. ToMcbH - olle
npe3 1897 r., a HAKOJIKO I'OIUHH MO-KHCHO I'0 YChbBBLPILIEHCTBA.

Criopei To3M MOJZeJ1 ATOMBT CE CHCTOU OT 0O6EMHO pasrpeiesieH MOJIOXUTENIEH 3a-
psA nod gopmaTta Ha cdepa, B KOSITO OTPULATENHO 3aPEHCHUTE CIEKTPOHH 3acMaT

‘PaBHOBECHO NOJIOXEHHE, PA3MECTEHU B IJIOCKOCTH NO NPBCTEHU OKOJIO LEHTHpa Ha

cepara. PasmuuusaTa B aTOMUTE HA XUMHUYECKUTE efleMeHTH TOMCEH oBscHIBa ¢ pas-
nyuHKs 6poll eNekTPoHM B TAX W cneldrkaTa Ha pasnpenenenuero um. Crnopen bop
MOJEeNBT Ha TOMCBH “ChABPiKA MHOIO ODHTHMHAJHU MUCIH W € 0Kasaj rojaMo Bily-
sIHMEe BBPXY MO-HATATBIUHOTO PasBUTHE Ha aTOMHaTa Teopus® [3].

Ceou Mofnenu Ha aToMa npeanarat Jlapmop, [lepen, Kensin, Jlenapx, llapx, Hara-
oka. Hali-o6ocHoBaH exciepUMEHTAHO M TEOPETHYHO € TIAHETAPHUAT MOJeN, npej-
JioxxeH oT 'b. Poabpdopa. [ToBnusH oT xunsmofeTHUTE TPAAUIHKN Ia C& ThPCH ThXK-
JeCTBEHOCT B CTPOEXA Ha MAJIKUS U rojieMus ¢BAT, Prabpdopa onpunuyasa aToMa

- cbe CirbHUEBaTA cucTeMa. EnlekTpoHUTe “U3MbJIHABAT® poNATa Ha IlaHeTHTe. Moge-

JIBT € KpacHB, TOH H JO IHec KpacH BcekU (husuuecku KabHHET U JOpU BCEKH 3aBOJ -
TOi & CHMBOJI Ha HAYYHO-TeXHH4eCKus porpec. Ho oT (husudecka rieHa Touka (cta-
Ba IyMa 3a KJlacH4eckaTa (PU3HKa) TOM He e chbBCeM H3nbpkaH, CabHYSBONOfOOHHAT

. 4TOM € HeYCTOHYHB - eJIeKTPOHHTEe OBpP30 IUe ry6aT eHepruaTa CH NpH BHPTEHETO

0KOJIO IAPOTO M Il(e MaJaT BBPXY Hero, Iiie “3arupat®. A ToBa NPOTHBOpEYH Ha JeHcT-
BUTEJHOCTTA - ATOMHUTE Ca YCTON4HBY 06pa3oBaHus.

Wsrnexna ye 3aragkaTta ce Kpye B TPUPOJATA Ha camus efiekTpoH? OT rieHa TouKa

Ha KOPNYCKYJAPHOTO BIXIaHE ToOH € MHKpouacTHIa, Hali-MaJIkaTa TIechYMHKA B Ha-

LIMs OBAT, Ho moxe 61 Tpsibpa ma ce OTKAKEM OT unedra, ue 3aKOHUTE B “ManKKg
CBAT® ca CBILUTE, KOWTO YIPSBIABAT FOJIEMUA - TO3M, KOWHTO npsaxo HabmogaBame?

Hunc bop ce pemiaBa Ha U3K/IIOTENHO cMela TTOCTBIIKA. TOH JomycKa, ue ABHKEHU-
€TO HA EJIEKTPOHUTE HE Ce MONYMHABA Ha 3aKOHUTE HA KJIACHYECKATA MEXaHMKA H KNia-
cuueckaTa eJIekTpoAuHamuKa. Hanpumep, koraTo eneKTpOHUTE ce ABMKAT MO T.H. “CTa-
LUMOHAPHU® U “paspelieHH” opbUTH, Te He U3TbUBAT eHeprus (CJeL0BaTENIHO EHEPIH-
ATA He HaMaJifBa), A U3TbUBAHE CE OCHILIECTBABA CAMO KOrATO T MPECKAYAT OT eIHA
opbura B Apyra.

MomensTt Ha Bop paboten otimuto. Ho c]msnunTe He MOXe/u A3 6bAaT yAOBJIETBO-
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PEHM OT CTPaHHUTE CTBOHCTBa, NpUIMCcaHK Ha efiekTpoHa, Hanexnata 6una, ue ciea-
BalJOTO PA3BUTHE Ha YU3MKATA L(e OOSCHH 3araJIKUTe B [I0BEIEHHUETO HA aTOMUTE U Ille
0CBOBOY eNIEKTPOHA OT CTPAHHUTE My cBOjicTBa. CraBa o6paTHoTo. [Tpes 1923 r. JIyun
b0 Bpoiin “npespbia® eleKTpoHa B OLLe MO-CTPaHHA YaCTHLA - TOH npuemMa, 4e TOBa
€ YaCTHLA, KOATO NPUTEXABa U BbJIHOBY CBOHCTBA. MnesTa GMa HepasyMHa, HO BSIpHA.

Knacuueckarta Qusuka e uskonaia abjaboka MponacT Mexay Te3d ABa o0ekTa - 4ac-
THUA Y BbJHa. o HauamoTo Ha 20-us Bek “3ApaBUSAT pasyM™ ce e omMpall UMEHHO Ha
ToBa BUXAaHe. Ho MpeleaeHThT Bede ChIIECTBYBAJ - MHOI'O HOBOOTKDUTH SIBJICHHS
ToKasalli, e eJIeKTPOMArHHTHUTE JIbYK Ce AbPXKAT H KaTo yacTHiM. Marpafena 6una
npejcTaBaTa 3a POTOHA KATO CBETNHHHO “3pbHue”. Jlyn 1p0 Bpoiil BChIIHOCT OTCT-
DaHWJI HEPABHONIPABUETO MEXKAY JIBETE OCHOBHM CYOCTAHLMH - BEILIECTBO U CBETJIMHA.

WiesTa buna 6aecTAILo MOTBBPAEHA OT NOCAEIBALIATE eKCl’ICpPiMGHTH, B KOUTO ce
dabmrofasa AuQpPakLHg Ha eNEeKTPOHUTe. EAMH OT Te3d eKCIIepUMEHTH TPHHaIIEKH
Ha JI. Il. ToMcBH - CHHA Ha yueHUs, KOWTO OTKPHU eJIeKTpoHa. IHTEpECHO H CIIONTy4I-
BO CBLIIOCTaBsIHE [IpaBAT HAKoU Ouorpadu: nokato ToMebH-6aa nonyuyasa Ho6esosa-
Ta Harpaja, 3aloTo e JoKa3aJl, 4¢ KaTOJHUTE ABUHM Ca MOTOK OT YACTULM (€JIeKTPOHM ),
TO CUHBT MY € YIOCTOEH ChC CBLIATA; YECT 3a JOKa3BaHe Ha OOPATHOTO - Ue Te3l YACTH-
LI MUMAT BBJIHOBH CBOHCTBA.

3amouBa U3rpaXaHeTo Ha elHAa HOBA MEeXaHMKA - TEOPUs 32 JIBH)KEHHMETO Ha Hal-
MaJIKHTe YaCTHLH Ha MaTepuaTa. HapuuaT s “BbJIHOBA® Uiy KBaHTOBA MexaHuKa. [Tpes
1925 r. B. Tlaynu ycnssa B lyXa Ha KBaHTOBaTA MeXaHuKa Ha (OpMYNUpa TOCIIEI0Ba-
TEJIHA TEOPMsl, B KOATO EJIEKTPOHBT NpHAo6HBa HOBa (yHAAMEHTAJIHA XapAKTePHUCTH-
Ka, HapeueHa o, CIIMHBLT 0TPa3sBa HANWYHETO HA BHTPELICH MEXAHHYCH U MATHH-
‘T€H MOMEHT Y €J1eKTOHA. TOBa MOHATHE CTABA YACT OT KOHLENTYAJHUS anapaT Ha ChB-
peMeHHaTa (u3UKa.

KBaHToBaTa MexaHHKa 060OCHOBaBA €JJHO JPYro HeoOUKHOBEHO CBOIICTBO Ha €JIeKT-
POHHUTE - TAXHATA HEPAa3NUYUMOCT. [IBe CBBBPIUEHO eJHAKBH I'OJIEMH TeJla MOTAT I10
HAKAKbB HAUMH fa 6bJaT 6ensg3aHu U TOBa TIO3BOJIABA [ia Ce IPOCIIeaN TAXHOTO [BHIKE-
HYE cJTe]l B3aUMOJeiicTBUeTO uM. BilarojapeHte Ha CTpaHHATA CH NMPUPOAA (HATHYY-
€TO Ha BbJIHOBU CBOHCTBA) eJIEKTPOHUTE He MoraT Aa 6bAaT HAEHTHhHLUMPAHH, Te ca
HAITBJIHO ThKAecTBeHH. OKa3Ba ce ChL10, e OnarogapeHue Ha MOJYUEIUs CH CITHH,
ABa (U1K NOBEYe) eJIEKTPOHA, PHHALIEXKAILIN KbM HAKAKBA CBbP3aHa CHCTEMA, HE MO-
TaT Ja ce HAMMPAT B €JHO M ChIO GHU3UUECKO cheTosHUE. TOBA € T.H. “IIpHHOUI Ha
3abpaHaTa® (Ha U3KITIOUBaHETO), lopMyHpaH oT [1ay/iu U U3BECTEH MOBEYE C HETOBO-
TO UME. ‘ '

[IpuHUUITBLT Ha I'Iaynn_“npeﬂornpaT;iBa“ B3aWMHOTO IPOHUKBAHE HA ATOMHUTE U MO-
JIEKYJIUTE, KOETO M3IJIeK A3 HallbJIHO JOMYCTHMO MPH HAJIMYMETO Ha TOJIKOBa “nipasHo®
MPOCTPAHCTBO BLTPe B aToMa. Toll o6gcHIBA clloMcTaTa CTPYKTYPA HA ATOMUTE H 106~
pe U3BECTHATA NEPHOANIHOCT Ha XMMMYECKHTE CTBONHCTBA HA eJIEMEHTHTE.

KBanToBaTa MexaHyka npunobHBa 3aBbpIUeH BIA, koraTo npes 1926 r. BE. IpsoauH-
rep NpeJsara ypaBHeHHUe, ¢ KOETO ONMCBA CTPAHHOTO MIOBEEHUE HA JIEKTPOHA ~ Hero-
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BUTE BhJIHOBY CBOHCTBA. 3aTOBA YPaBHEHHETO YECTO CE HAPHUYA “BBJIHOBOY.
TeopusiTa Ha eIeKTPOHA IOJIy4aBa CBOETO NpoabiikeHne npes 1928 r., korato I
JHpaK HaMKcBa 3a HEr'o PeJIaTHBUCTKO KBAHTOBOMEXaHU4HO ypaBHeHue. OT ToBa ypas-
HeHHe ABTOMATHYHO CJIEABAJIM MPAaBHIHUTE CTORHOCTH HA CMMHA M MATHHUTHUAT MO-
MEHT Ha eJIEKTPOHA, KOMTO NMpear ToBa OMIY MOCTY/NHpaHy 3a 00scHeHHe Ha QUHaTa
CTPYKTYpa Ha ONTHYHUTE CHEKTPHU. ,
Hail-3a6enexutesHUaT pe3yitaT oT TeopuaTa Ha Jupak obave 6un npesckaspate-

"TO Ha 4YacTHlia ¢ XapaKTEPUCTHKH, HalTBLJIHO €IHAKBH 1O roJieMHHa ¢ TE€3H Ha eJIEKTPO-

Ha, HO C TI0JIOXKMTENIEH 3apsi/l. T mojyuuna Ha3BaHUETO MO3UTPOH.

ITo3UTPOHDBT - aHTHUYACTHLIA HA €JIEKTPOHA = OUN OTKPUT IMPH M3CJEIBAHHS Ha KOC~
MHYeckuTe J1b4M npe3 1932 r. Tlpes cneppamaTa roquHa GHIH OTKPHUTH NPOLECUTE:
paxaaHe Ha €lE€KTPOH~-TTIO3UTPOHHL ,ELBOFIK& Mpy NpeMHUHABAaHE Ha r'aMa-KBaHTH TIpe3
BEILIECTBOTO ¥ = € +e™ U “AaHUXUNALMA“ Ha eNEKTPOHU U MO3UTPOHU e +et =y .

B cratusta cu “70-rogumnust enextpon [4] J. TomebH nuiue: “C 0TKPUBAHETO Ha
No3UTpoHa oT AHAepchH npe3 1932 r. M Ha ABJIEHUETO paXxaHe Ha JBOHKA raMa-Ib4d,
oTkpuTOo oT Henepmaiiep M AHAepCHH Mpes clieABAIlaTa FOAMHA, Ta3H YACT OT MCTO-
pUATA Ha eJIeKTpoHa Oellle 3apbplileHa™.

JeficTBHUTENHO, Te3H CHOUTHSI 03HAMEHYBAT Kpas Ha eIUH BaxeH eTan oT 6bnorpadu-
ATA Ha eJIEKTPOHA - 3aITOYHAJIA ¢ THPINEJMUBOTO U3yYaBaHe Ha KATOAHUTE IbYH, IpeMH-
HaJIa Mpe3 M3NMUTAHUATA HA pejaTHBUCTHYHATA JMHAMMKA, [10-KBCHO NPHEIa KBAHTO-
BaTa “pejIMIusa“ W HAKpasi yKPOTEHA OT PeJaTHBUCTKATA KBAHTOBA MeXaHUKa. B cbu1o-
TO BpeMe TOBa € HauaJlo, TIACHK W CTHMYJT 34 Bb3HUKBaHe U PA3BHTHE Ha HOBH (U3U-
YEeCKH WAEH W TEOPUM, KOWTO OCHI'YPHXA YCIIeXUTe Ha (DH3MKATa Npe3 BTOPATA I10JIOBH-
Ha Ha HAIUETO CTOJIETHE.
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(Ha aren. "positive" = cueypeH, NOAOKUMEAEH.)
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OTKPUBAHETO HA TAY-JIEHTOHA:
POJISITA HA MOTUBAITUATA U TEXHHUYEC-
KHUTE CPEICTBA ITPU EKCIIEPUMEHTUTE

C EJIEMEHTAPHU YACTHUIIU

Maprtun Mepn *

KATOIHHUTE JIbYHU U OTKPUBAHETO HA EJIEKTPOHA

OTKpUBaHETO Ha EJIEKTPOHA € PE3YNTAT Ha OJIM30 TOJIOBUHBEKOBHH €KCIIepUMEH-
TQJIHU U3CJIEABaHHA U TEOPETHYHH CIIEKYJIallii OTHOCHO IIPUPOaTa Ha KATOIHUTE b-
ai. Te ca HabmonaBanu oute npes 18-Tu Bek, KOTaTo eJIEKTPUYHO HanpexeHue, IPUIo-
KEHO MEXIY €EKTPOAUTE B TPBOA C OTHOCHTEINTHO pa3pe/ieH ras, NpeIH3BHKBA CBETe-
He Ha rasa B TpbbaTa. ['oneMuHaTa 1 fopMaTa Ha TOBa CBETEHE 3aBHCH OT HaIpexeHu-
©TO U TEOMETPHATA Ha eJICKTPOJUTE ¥ HaJlgraHeTo Ha rasa. IIpes 1870 r. ce yeraHoss-
Ba, 1€ IpY MO-NpOCTa reoMeTpHs CBeTellaTa 06J1acT & Npeu3BUKaHa OT JIbYH, KOUTO
Ce U3II'BYBAT - €QHUTE OT KaTONa, & APYTUTE OT aHOAA '

KBM xpas Ha 19-TH Bex MHOTr0 QDM3MLIM U3yUaBaT KATOLHUTE JIHYH H TEXHHUTE CBOMC-
TBa: Yitnam Kpyxe, Eitxer onpmeiin, Xenpux Xep, Bantep Kaypman, Ounun Jle-
Hapn, [xoysed TomebH v Emun Viixepn. IToctenesno ce HaTpYyNBa 3HAYHUTEJIHO KO-
MMYecTBO MHPOPMALSA 32 KATOIHUTE JILYM - HalpuUMep, Ye Ce MONTBILIAT OT ThHKH (o-
Jiha, 4e ce OTKJIOHABAT OT MArHHUTHH I10JIETA W Ye Cb3JaBaT WIK PeHACHT OTPHLATENeH
EJIEKTpHYEH 3apsf,

Ho xbM cpenata Ha 1890 r. yuenurte nuckyTHpat BLPXY NpUPOLaTa Ha KATONHUTE
UM HAKOM OT THX CMATAT, 4e Te3u JIbUM NpEeCTABJIABAT OTPULATESIHO 3apedeHH
HaCTHLHM Ha MAaTEPUATA, KOUTO HADHUYAT €JIEKTPOHU. JIpyr I CBBP3BAT ¢ HAKAKHB HOB
BHI €JIEKTPOMAardMTHH BBJIHH; T€ HMAT HAKOW Bb3PaXeHUS MPOTUB OBACHEHUETO UM

- Kkato yacTiuy. [TbpBo, aKo Te3u JbUM NPeACTABISBAT IOTOK OT YaCTHUM, TIOA0OHU Ha
ioHuTe, cpenHUAT cBOBOaEeH Npober Tpsa6Ba fa 6bae TONKOBA KBC, Ue & TPYLHO J1a ce
0GsICHH MPAaBOJHHEHHOTO UM Pa3MpoCTpaHeHHe. BTopo, ako KaTONHUTE JTBUH npec-
TaBJIABAT PasNpOCTPAHABALIM CE eNIEKTPHYECKH 3aPE/ICHH YaCTULH, Te TpsAGBa qa pe-
AU3BUKBAT eJICKTPUYHO I0JI€, KAKBOTO He ce Habionasa. '

- HeTHpH ca MeTOAMTE, KOUTO Ce U3NOJ3BAT IPH eKCIEPUMEHTHUTE ¢ KATOAHU NbYU:
Cb3NABAHC Ha SIEKTPUYHMU [ONIeTa, Cb3AaBaHe Ha MarHMTHH IOJieTa, U3MepBaHe Ha

- MAJIKH KOJTMYECcTBa GIEKTPHYEH 3apsi BbPXY €JIeKTPOCKOII, H3MOJI3BaHe Ha BakyyMHH

TIOMIH 34 CH3NABAHE HA PAAJTHYHM HUCKH NIAPLHAIHH HAJIAMAHUS BB BAKYYMHH TPBOH.

* Mapmun Ilepa, npofiecop 8 Kanudopruiicicun yrugepcumem; padomu 6 Cmeng@opoc-
kama yckopumenta nabopamopun - SLAC. Hobenos aaypeam no guusura sa 1995 2., 3dedno
¢ Dpedepur Paiinec. :
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- Koueenpu, Opecte ITuumonu n Bpyso Pocu.

EfBa upes npunaranero Ha BaxyymHata nomma Jxoyzed TOMCBH yonsea a MOKaskKe,
e MpHY AOCTATHYHO HUCHK BaKYyM KaTOJHHUTE J'IbYM CE OTKJIOHABAT B €JIEKTPUUHO [10-
nte. OnueBaiiku cBos excriepuMenT (ur. 1), Toif mume: “... Ciie enektpona B spunrte
NpEeMHHABAT MEXAY IBE aJIYMUHUEBH [UIOUH, CheMHEHH C [TOJIOCUTE Ha MaJIKa eJIeKT-
puyHa 6aTepus. OTKJIOHEHHETO Ha JILYMTE € IPOTIOPLHOHANIHO HA PA3NHKATA B IOTEH-
[uayuTe MeXay miounte. ToBa oTKIOHeHUe ¢ No6pe HabIOAABAHO CaMO TIPH MHOTO
A06Bp Bakyym”. [1o-paHILUHM OTHTH 33 OTKJIOHABAHE HA KATOAHH J'BYH OT eJIeKTPHIHM
nosieTa ca GUIM HEYCTIEIHU HOPafy HEMOIXOAASIUUTE eNEKTPHYHM YCIOBUA MIPH He-
JOCTATBHUYCH BaKyyM. ['a30BUTe HOHU, Ch3AaIeHH OKOJIO OTKJIOHSBAILIHTE IJIOYH, Ce HAC-
JIarBaT BbPXY MOC/ACAHUTE, HAMATIABAlKH1 10 TAKBB HAYHH NOTEHLHAJIHATA Pa3/IMKa MEX-
Ly T4x. Taka e OTKpHBAHETO Ha eJIEKTPOHA € CTABAJIO B 3aBMCUMOCT OT PasBUTHETO Ha

'eKCMEePHMEHTATHATA TEXHHKA, CTICLIMAaIHO HA BAKYYMHATA TEXHHKA B Kpasi Ha | 9-TH Bexk,

A3 1Ue IPOMYCHA OMUCAHUETO HA MHTEH3UBHUTE H3C/IEABAHMS 32 ONPEeJIsIHe Ha Maca-
Ta U eIEKTPUYHUSA 3aPSIA Ha eIEKTPOHA, IOBEJH KO OTKPHBAHETO Ha PeIHLA HHTEPECHH
SIBJICHNS, BB3HUKBAIIM MPH U3ITbYBaHe Ha KATOAHM JT'bYM WIHM HOHM3alMATa Ha rasa B
TprbaTa. [IponecuTe Ha OTKpUBAHE Ha e/IGKTPOHA Ca HEOTAENMMO CBBP3aHHU C IIPOLIC-
CHUTE Ha U3CJIefiBaHe Ha CBOHCTBATA MYy. A MOTHBALMATA, KOSTO PHKOBOJY OTKpHBaHe-
TO Ha BJIEKTPOHA, & He-
obxonuMocTTa  3a
e \Q\ obscHeHHe Ha ABJICHU-
Y\ BTO KaTOJHU JIbuu. Ta-
‘s K{Ba OTKPHUTHA Lle Ha-
£ peka “peHomMeH-BOLE-
> mu” (phenomenon-
driven discovery).

Mur. 1 ‘ 4 '

KOCMHUYHUTE JbUYHN 1 OTKPUBAHETO HA MIOOHA

OTKpPHMBAHETO Ha MIOOHA TPHIIITYA MHOTO Ha OTKPHBAHETO Ha eJIeKTPOHa - ¥ JBa-
Ta ca “(heHOMEH-BOJCIIH” OTKPHTHA U JBETE Ca B 3aBUCHMOCT OT u3obpeTaBaneTo U
N0A00PABAHETO Ha HayuHA TeXHUKA. KaKTo NpH eekTpOHA, OTKPMBAHETO Ha MIOOHA €
CBBP3aHO C W3YuaBaHe Ha MPOLIECUTE HA IPEMUHaBaHe Ha Ta3W YaCcTHIA IIpe3 BelecT-
BOTO. Bepen GusuumTe cbe 3abesexnTenHy IPUHOCH B TOBA OTHOLIEHHUS TPIOBa 12 ce-
crniomeHatT Kapn Augepcen u Xep6ept Anpepcen, [xun6epro BepHapaunu, Mapueso

H’I:pBOTO HaGJI}O,IlCHI/IC Ha ed)elc'r, NMpeAH3BHKAH OT KOCMHYHUTE JTBYH -~ U€ aTMOC-

depara e cnabo HoHM3UpaHa, ¢ HarpaBeH ¢ NOMOLITA Ha eJlekTpockor. Pocn, 06o6ua- X
Bajiky HaOnIofeHUATa KbM cpeiaTa Ha 20-Te ro JUHU CMSITa, ue KOCMHYHUTE I'bYH NIpeji-

CTaBJISIBAT [OTOK OT raMa-JIbUH C BUCOKa eHeprus. VonnsatusTa C€' ABJKH Ha BUCOKO-
EHEPTeTUYHHNTE eJIeKTPOHH, noJIyMeHH B pe3ynTaT Ha KoMIITOHOB eheXT Ha ITbPBUYIHH-
TE raMa-JIbuH,

C mpouytuTe cu ekcriepuMeHTH Mipe3 1929 r. Bantep Bore u Bepuep Konxectep
¢ momowTa Ha JBa ["alirep-MrosiepoBu 6posa, pasfesieHH OT YeTHPH CaHTUMETpA 371a-
TO, YCTAQHOBSBAT 4e 75 % OT HOHM3MPAILOTO J'bYeHHEe NMPEMHHABA TIpe3 To3U Aebel
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ciioif BewiecTBo. HUTO raMa-mbunTe, HUTO €JIEKTPOHUTE MOTaT Aa MPOHMKHAT Mpe3
YETUPH CAaHTUMETPA 3J1aTo. Te3u eKCepUMEHTH, TIoC/IeIBAHM OT MHOIO APYrH NOJ06-
HH, YCTAHOBABAT CHUIECTBYBAHETO HAa MPOHUKBAIA KOMIIOHEHTA B KOCMHYHOTO JTbYe-
HHE. _
Iaftrep-Mironeposata Tpb6a uMa abira ucropus. Ipes 1908 1. ‘bpHecT Pravpdopa
v Xane I"alirep M3anonsBaT NpUMHTHBHA KocTpykuus (ur. 2, a), 3a na Gpost anda-
H1aCTHUH, M3IDUBAHM OT PAAHOAKTHBEH I3TOYHHK. TpaguimonusT Tun Iaiirep-Mroje-
posH 6posan (dur. 2, 6) gaTupa oT 1928 . U ¢ TasH HOBa TEXHOJIOTHUS € CBBP3aH Mo-
HATATBIIHHAT HAlPEJBK B M3JIeIBAHETO HA NIPUPCAATA Ha KOCMHUHHTE JIbYH.

et ve v co— $30em T A i .
£ Mem
o B LT TRTTos A
TN ; N l i
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firag Tube Datecting Vessel

tur. 2

Ipes mbppara nosioBuHa Ha 30-Te FOAMHMU Ce PEANIPHEMAT MHOIO eKCIIepHMEHTaJI-
HU ¥ TEOPETUYHH aTakU Ha npobsieMa 3a MPUPOaTa Ha POHMKBAILATA KOMIIOHEHTA Ha
KOCMUYHOTO Jrb¥eHHe. OCHOBHO Te ce CBeXAAT 40 CreKYJalldM 33 HAMaJIsIBaHe Ha ce-
+ YCHHETO HA B3aMMO/CHCTBYE Ha eJISKTPOHNUTE NIPU BHCOKM eHepruu. Eapa npes 19371,
Ce MOABABAT HAKOJIKO €KCIIEPUMEHTANIHH NaHHH, KaWTO C& OMMTBAT Aa OGSCHAT roJis-
MaTa MIPOHHKBALLA CIIOCOGHOCT Ha Ta3H KOMITOHEHTa HAa KOCMHYHOTO JIbYEHHE CbC C'hb-
LECTBYBAaHETO HAa HOB BHJ YACTHLM C Maca fO-ToJIsIMa OT Ta3M Ha eJIeKTPOHA, HO I10-
MaJika OT TasM Ha NpoToHa. Hanpumep THIMUEH 32 TO3M MEPUOJ € eKCIIEPHMEHTHT Ha
Cet Henepmaep u Kapin AHnepobH, KOUTO M3NOJ3BAT YIPaBALBAHA OT Iaifrep-Mzrone-
poBu Oposiu YUIICOHOBa KaMepa, TOMEeCTeHa B MArHUTHO moje. ToBa e Chlo HOBA
TEXHOJIOrUA Ha ekcnepumenTa. llle MHHAT omie AeceT roanHu, 3a Ja ce peln okoHYa-
TEJIHO MPOBJIEMBT 33 CBIHOCTTA Ha MIOOHMTE: €lBa KbM Kpast Ha 40-Te rOAMHU TOBa
e nocturHat Konsepeu, ITuunonu u Poc ¢ excriepUMeHTH, 0CHOBABALLY C&.Ha HOBA-
.Ta TEXHHMKA HA CHBMAJCHHUI H aHTH-CbBNAAeHUS. EIUH roiaM U3TOYHUK HA HeJopasy-
‘MeHuS 1ie 6b e BB3NPUEeMAHETO Ha MIOOHA 3a TIpeUIoKeHaTa oT Xuaekn FOxapa yac-
THUA - HOCUTEJIA Ha AJPEHUTE CHJIM - MOHa. MacuTe MM ca BJIU3KM; MOraT Jjii a 6BaaT
- , o .

‘ | | ‘ CBemsm na gusukama - 1/97

Te JBe pasiuubd GopMu Ha enHa U obina yactuua? Ipes 1947 r. C. M. XK. Jlatec u 1p.

Iie pasIyieTat 3araJikata ¢ MOMOIITA Ha (OTOEMYJICHOHHM TUIAKK (TIak HOBA eKCIIepH-

MEHTaJHa TexHMKa!), eKcTIoHUpaHa Ha ITAHUHCKY BHCOYHHM, KaTO pasnal 1o cxeMara:
NMUOH => MIOOH + HENOCTHrallla eHeprus,

Mpy KOETO M3MEPEHATa Pa3liuka B MacHTe Mexy MMOHa U MIOOHa e okojo 25 MeV.

Yak Torasa Pobept Mapiuak u Xanc Bere ule ganat peieHueTo Ha npodnema: 1) nu-

OHHMTE HA CUJIHOTO B3aUMOJelicTBHe, npeackaszank ot FOkaBa, He ca MIOOHHTE, HabJIIO-
JAaBaHH KATO TIPOHMKBAIIM YACTHIM B KOCMUYHUTE J'buK; 2) MUOHUTE C& pasNajaT Ha

-MIOOHH, KAKTO U MIOOHHUTE, KOUTO CBHILO €€ pa3namaT - U OBETE UPE3 cnabu B3aUMO-

NeHCTBHA. ‘

OTKPUBAHE HA EJEKTPOHHOTO AHTHHEYTPUHO

CpbLiecTBYBAT IB€ OCHOBHM PAa3/IMK{ NIPY OTKPHBAHE Ha JOCEra ONIUCAHUTE CJiy4an !
E/IEXTPOHHOTO HEyTPHHO, 32 KoeTo ®penepuk Paiinec nomyuu HobesosaTa Harpaja 1o
thuzuka 3a 1995 r. 3aegHo ¢ MeH. [IbpBaTa pasiuka € B MOTUBALIUATA.

Tsa e onucaHa B opurMHaiHaTta myGiaukauus Ha Paiinec u Koyed (ot 1953 r.), kouTO
M3X0KJAT OT xunoTesaTa Ha BoadraTr [Maynu, ye HeJOCTUTAIATA eHEeprUs nNpy 6eTa-
pasnajaHeTo ce OTHACH OT MaJika HeyTpaliHa HacThla. Ho Tasy yacTula - HEyTPUHOTO
- HMKOra He e feTekTHpaHa, MoTuBaumsaTa Ha Palinec M KoyeH e la HamrogasaT Jajiu T4
BLOOILE peasHO ChiliecTBYBA. Te nuIlaT: “... 1a BUAKM AaTH HEYTPUHOTO MMA He3aBHU-
CHMO ChILECTBYBaHe - T.. J1a YCTAHOBHM Jajii Moxke Ja 6bJie eTeKTHpaHa lipy HeHHO-
TO paxkaaHe ...”.

: CnepoBaTe/lHO TAXHATA
MOTHBAlLlMA & Ja NpoBepaT
eJ[Ha XuroTesa. B no-1mmpok
CMHUCBHJ - Aa BUOAT Hanu
4acTHLA ¢ TAKMBA CTPaHHU
CBOHCTBA, KAKBUTO Ce TIpe-
TIHCBAT HA HEYTPUHOTO MO-
e J1a ChllecTBYBa. TakaBa
MOTHBAIMA € MHOTO Pas-
JIHYHA OT “(heHOMEHO-BOAE~
11a”-Ta MOTHBAIUA IIPH OT-
KPHUBAHETO Ha eIEKTPOHA H
MIOOHA. -

BTopaTa oCHOBHA Da3Jiu-
Ka e, 9e Ta3M paboTa e M3~
BbpILIEHA OT efHA CPaBHU-
TeJIHO MaJjika Ipyra QU3ULK,
HO He YaK TOJIKOBA “MHOI0
Majxa” - oT ABaMa-TpuMa
JIYIIY, KAKBAaTO € CUTYyallu-
ATa TIPU OTKPHUBAHETO Ha

2 meters

I DI

lL;_

Gur. 3
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MiooHa. TeXHHTe H3c/ieABaHNS ca 3a6eIeXHTENHA H C HOBaTOPCTBOTO HA M3MOJ3BAHE
12 €1Ha MHOT0 roJisiMa anapaTtypa - AeTeKTHpaIla CHCTeMa, BJIFOYBallla noseye ot 300
NeT-UHYOBU HOTOYMHOXHTEINHH TpBOH ((ur. 3). MeToasT Ha NeTeKTHpaHe ce ocHOBa-
Ba Ha ¢HOBPEMEHHOTO PErHCTPUPAHE HA PEAKLHHTE:
+
v, & p = e"+n
e* + ¢ (B cUMHTUNIATOpaA)
: Pa) =Y, +1,
n+ Cd = Cd (n)+ HiKOJKO raMa-KBaHTa.

Tosa e equn MuOrO TpyREH CKCTIEPUMEHT - YCTABOHOBABAHETO HA ABTEHTUYEH CHT-
HAIl ¢ U3TBYBAHM OT PEAKTOPA YACTHLM  Ha MPAHUIATA HA TeXHOJOMHYHITE BB3MOX-
f‘{ocm Ha cBoeTo Bpeme. (Pazkaza Ha @. Paifnec 3a oTkpuBaneTo Ha HEYTPUHOTO - BiK.

CBeTbT Ha dusnkata”, ku. 4, 1995 r.).

OTKPUBAHE HA JIBATA BUJIA HEYTPUHO

I1pe3 1960 r. Mensun Wsapu u BpyHo IToHTekopBO HesaBUCHMO SJMH OT ApPYr Hpej-
JIaraT Usy4aBaHETO Ha B3aHMOLEHCTBHETO Ha HEYTPHHA C BUCOKH EHEPrUM C BEILeCT-
BoTO. Obaue TsXHaTa MbpBOHAYAJIHA MOTHBALYS € pas/HHa. B ny6auKaLmaTA CH MBapu
‘[IOAMepTaBa 0MaKBAHOTO yBEJMYABAHE Ha; CEUECHHETO Ha B3AMMOAEHCTBHE Ha HeyTpUHA
¢ E>2 GeV 10 10 cm?, koeTo & equn Munmon IbTH OBEYE OT U3MepeHOTO oT Palinec
v Koyen. IMTontekopeo Habnara Ha BBSMOKHOCTTA 3a pasjiiyaBaHe Ha eJIeKTPOHHOTO
HEYTPHHO (V,) OT MIOOHHOTO HEyTPHHO (v, ), KaKBOTO pas3nuuue e omucano ot T . JIn
u C. H. Sur s ny6nuxauus Ha cnc,aaamar’ét CTpaHuIa cief Tasu Ha M. lleapi, s

Takosa pasnnune B MOTHBALIMMTE 32 W3cJieABaHe & XapaKTepHO 3a ChBPEMEHHATA
(u3UKa Ha BHCOKHUTE eneprid. Iy6nukauusra ot 1962 1., OINOBECTSBAIlla EKCITEPUMEH-
TAJIHOTO Hab/TIofeHHe Ha IBaTa BU/a HEYTPHHA, PE3IOMUPA MOTHBALMSTA HA TO3H €KC-
TIEPUMEHT: Ja Ce MOTELPAM YBEJNMYABAHETO HA CEYCHHETO Ha B3aUMOJEHCTBHE ¢ Ha-

a .
PACTBaHE Ha EHEPIMATA; a Ce IPOBEPH AU HEYTPHHOTO, 06pasyBaHo Npu pasnaaa Ha .

M1oHa (1" = u*+v) Moxe na POJM MIOOHH DY B3aUMOJEHCTBHS; Jia Ce YCTAHOBH Ja/u
HEYTPHHOTO OT TO3H NPOLEC NPU B3aUMOJECTBHE MOXKE Ha POAK eJIeKTPOH; M Hakpad -
TbpCeHE Ha “MeXIUHeH 6030H". per o
3a TOBa OTKpHUTHE Mak ce CKCIIEPUMEHTHPA C HOBU METOJIH - BUCOKOEHPIe TUIHH He-
YTPUHHU CHOMIOBE U “CaHJBUYM” OT [HPOKOSICKTPOAHH ONTHYHY UCKPOBH KaMEPHU CbC
CUMHTUITALMOHHY OpOSIIH Mexay TsX.: VCTaHOBsBA ce GescriopHaTta paznuka MeX 1y
E/IEKTPOHHOTO U MIOOHHO HEYTPHHA, KOETO bk MOBEXKAa 10 BEBEXIAHETO Ha HOB 32-
KOH 34 Sana3paHe Ha JIENTOHHOTO YMC/IO NPH € => v 1 L => v cucTeMuTe. 3a Tean
Iy?cgeﬂBaHug Jleitvn Jlenepman, Menpun OIBapir u I[;xax L[[eﬁHGgprep ca y,ILO.CTOlCHI/I c
o enosaTg Harpana 3a gusuxa 3a 1988 r. (Bux. “BrofleTHH Ha ADB”, xu.1,1989 ).

(caedsa)

~ Tipesop ot anrnuitckn (c nakom cukpawenns): H. AxaGa6sn
Martin L. Perl »Discovery of Tau. The Role of Mofivation & Technulogy in
Experimental Particle Physics
»Beéam Line“, v. 25, n 4, 1995
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HAKOM BITEYATIEHHMA OT
IHOCEHIEHUE B YHUBEPCHUTETA
“JKO3ED OYPUE", I PEHOBD.I

Muxaun Murpukos™

y}II/IBepCI/ITcT'bT € ropJlocTTa Ha ['penobsa. Toii e cp3nanen owe B CpeaHure
BeKOBe: Mancky ykas oT 12 mait 1339 r. paspewuasa Ha rpaj 'peHoOBA Aa cb3za-
Je LEeHThp 3a o6ydeHHe 1o MeJuLMHa, cBOGOIHH U3KycTBa (Hayka U TUTepaTypa), Ka-
HOHMYECKO M MPaXKHaHCKO MpaBo. B TO3M cpeHOBEKOBEH BUJ YHUBEPCHTETDHT € NpO-
ChIUECTBYBaJ fo BemukaTa peHcka peBosIOUHSL ‘

. C akTUBHOTO y4acTHe U ChAeHCTBHE Ha TojieMus (peHckn MaTemaTuk XKoszed Dy-
pue, npedexT Ha obnactra Usep no spemero Ha Hanoneon I, mpes 1811 r. e chaganex
Hayunusar gpakxynret (Faculte des Sciences) u ce rojara HauanoTo Ha pasBUTHETO U Ha
NIPUPOJO-MATEMATHIUCKUTE HAYKH.

UcTUHCKY NOBpAT B pa3sBUTHETO Ha YHHBepCUTeTa HACTBIBA B Kpas Ha 19-TH Bek.
BnarofapeHre Ha SHEPIHATA U MHTEJICKTyaIHHA IeHUH Ha HAKOJIKO penaTpupaHy cyiel
®pencKo-MpycKkaTa BOMHA e/13acly ca Ch3HaJeHH MOIIHM M3CieNoBaTelIcku gabopa-
TOpHUH U 3a1104Ba GyPHO pa3sBUTHE Ha QUIMKATA, XMMHUATA, GUONOrHAT, HHKEHEPHHTE
Hayky. HensuepriaemaTa BoZHa eHeprus Ha AJINMUTe ¢ NMpPeANOCTaBKA 32 TO3U OTPOMEH
TeXHUYECKHU TpOrpec.

OrpomeH waHe 3a YHuBepcuTeTa €, ye npe3 30-Te rofMHU Ha paboTa B HEro MABAT
HAKOJIKO M3KJIFOUHTENIHH JIMYHOCTH, CPeJi KOUTO Ha ITbPBO MICTO TpsOBa Ja ce CoMeHe
JIyu Heeu, naypeat Ha HoBenosa Harpafa no ¢puzuxa 3a 1970 r. Te3n 19YHOCTH A0MpU-
HacsT ['peHOGBI 1 CTaHe euH OT Hali-TOJIeMUTE HayuHU LeHTpoBe B cBeTa. Criel Har-
PAXIAHETO HA TMOJIEMUTE U3CJIEJOBATEJICKM ChOPbKEHUs Npes S0-Te roluHy Ha Hallus
BEK M Ch3aaBaHeTo Ha ['peHoGBICKHS UeHThp 3a sapenn uscnensanus (CENG), Haygnu-
SIT 11 MKOHOMUYECKUST MOTEHIMAN 3aII04Ba HellpeKbCHATO Ja ce yBeslu4aBa. B peaynrar
Ha Memﬁ{aponﬂn CIIOpasyMeHUs TYK ca Cbh3JaleHH TaKMBa HHCTUTYTH M nabopaTopuu
KaTo CDpeHCKo—HcMCKMﬂT uHeTuTyT “Jlaye-Jlanxkeser®, MTHCTUTYTHT N0 paguoacTpoOHO-
mus, Eppornelickata nabopaTopus o Moieky/ispHa Guostorus, Esponekckara jiabopa-
TOPHS 110 CUHXPOTPOHHO JTbYeHHe. ['peHOGBICKUAT YHUBEPCUTET MPeCTaBa Ja 6'b/e npoc-

To “YHuBepcHTeTHT Ha obsiacTTa JlohuHe™ 1  HeroBaTa peryTallis M0 OTHOLLEHHE Ha

W3c/eIBAHMATA M3jie3e U3BBH MPpaHULIITE Ha Majika EBporma.

[MocTpospaneTo Ha CTYHAEHTCKOTO Ipajde B KBapTasia Saint-Martin d’Héres ripes 60-

* M.IT. Mumpukog e doyenm ¢ kamedpa Amomua @usuxa na Ilnosdueckus
yrueepcumem "ITaucutl Xuaendaperu”
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Te FOJMHU 1aBa BE3MOKHOCT 34 NO-HATATBIIHO paspacTBaHe Ha I'peHOGBICKUA YHU-
BEPCUTETCKH KOMIUIEKC, & PEBOJIIOLMOHHNTE ¢bOUTHS 0T 1968 I. 1o Pas3fesisiT Ha YeTH~
PH HE3ABUCHUMH YACTH:

Yrusepcuter “¥ozed Oypue* (I PeHOGb 1) 32 MOAroTOBKA Ha KalpH [0 TOUHUTE
dynnamenTanHM Hayky (MaTemaTuKa, QuiuKa, XUMMS, OHoNorus), MeqUUHHA U tapma-
‘s (18 000 crynenTy). ‘ ~

Yuusepcurer “ITuep Mennec-®panc (I'peno6ba 2). 32 MoaroToBKa Ha KaJIpH I10
TIpaBo, HKOHOMMKA M COIMATHH Hayku (20 000 CTY[EHTH).

Yuusepcurer “Crennan® (I'peno6b11 3) 32 NOArOTOBKA Ha CTIELHAIHCTH 110 JuTepa-
Typa, e3MLH, JIMHTBHCTHKA, KOMyHUKauuH (8000 cTynenTH). ’

Hauuonanen nonutexuudecky MHCTUTYT 3a (I'peHob®1 4) 32 MOArOTOBKA HA MHXKe-
Hepu (4100 cTynenTH). ‘

YHUBEPCUTETHT “KO3ED OYPUE"

YHHBEPCUTETBT 32 MPHPOAO-MATEMATHYECKU HayKH, MeJuuuHa 1 hapmauus (Ipe-
HO6BJ 1) npe3 1987 r. Geme YAOCTOEH € 4eCTTa Ja HOCH UMETO Ha BEJIMKUA (QpeHCKH |

matematuk XKose dypue. JIpe Tpetn oT HeroBuTe 18 000 CTYMEHTH ce obyyapaT B
06J7aCTTa HA TOUHMTE HayKu, 2 eHa TpeTa - B 06JIACTTA Ha 3[paBHUTE Hayk (Me M-
“Ha ¥ (papmanus). Tepuropranto Toii e PasNoJIOKeH 3a¢HO C APYTHTe TPU YHHBEpCH-
TeTa B CTyAeHTCKMS Ipaj B IpafgueTo-caTeuT Saint Martin d’Héres u pasmonara c
noseye ot 100 000 m? nnow 3a yueGuu u CHOPTHA UeH. YHuBepcuTeTsT JKoszed Oy-
pHe (UJF) pasnonara ¢ omie Tonkosa IUIONL B ApYry crpalu Ha TepuTopHusTa Ha [lonn-
roxa “Jlyn Heen“ (repuropus Ha 6upmms ApTUNIepHIICKH NONUIOH B rpaga). Ha nmonu-
roHa “Jlyu Heen® nnec ca pasnonoxenn Na60paTOPHHTE U CHLOPBIKCHUSATA Ha Hentbpa
32 ATOMHH M3CJefBaHAS (CEA) v Hanuonasnus UCHTBpP 32 HAYYHU U3CJIEHABAHUS
(CNRS). Chiuectpysa moina narerpauys Ha UJF ¢ CEA u CNRS 1 ToBa € 0CHOBHATa
MPEANOCTaBKa 33 HEFOBOTO HacToslle U ObAeIIo pa3BUTHeE. ‘ -
3a orGengsBaue e, e BLB (hpeHckuTE yHMBEpCUTETH Npeau okosO 20 FOJJMHH BMECTO
yueOHaTa equnuua Gakyret Gere BBBeJeHa T.H. OBpasopaTenta u H3cJleAoBaTENCKA
enunnna (Unité de Formation et de Recherche (UFR)). B YuupepcuteTa Kozed dy-
pue uMa 12 UFR: o MaTeMaTHKa, MpyiokHa MaTeMaTHka ¥ MH(OpMaTHKa, MeXaH¥yKa,
reoJiorus, pUanka, XUMUs, buonorus, mexiiHa, (papmanus; reorpadus, (buskyaTYpa N
cnopT ¥ MHCTUTYT 33 HAyKM W TeXHONOrMK (IST).
KbM Tesu yue6HM 3BeHa Tps6Ba Aa ce N06aBAT olle:
® Hayuen yHusepcuteTckn oTen (Département Scientifique Universitaire (DSUY),
OTTOBODCH 3a OpraHU3Mpake Ha 1-Bus YHUBEpCHTETCKY UHTEPIUCIUITHHAPEH LMKBJT;
® IIHCTHTYT 3a TOAFOTOBKA Ha yuurenu (IFM) sa nogmomarane Ha npodecuonaHa-
Ta (B 4aCTHOGT TearoryyeckaTa) OpUEHTALMS Ha CTYEHTUTE; :
® YHMBEPCUTETCKH TeXHOJOrHYCH MHCTUTYT (IUT) obe 7 pasnuunu npotuna, equn
OT KOUTO pusndecku. MHCTHTYTBT NOAroTss 3a ABE FOAMHY KBAJIAU(QUIHMPAHU TEXHHLH
Cpel 3aBbPIIMINTE MUMHA3HS UITH TexHHkyM. Tosu MuetutyT 10 ussecTHa cTenen Ha-
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MOMHA CBILECTBYBANIMTE ¥ HAC NMONYBUCILN HCTUTYTH IO MEXaHO- U eNIeKTPOTEXHUKA
(ITMME) kM TeXHUYECKUTE YHUBEPCHTETH.

@ AcTtpoHoMuuecka obcepBatopus, acounupana ¢ UFR no ®usuxa.

WnTepecHo € na ce otbesiexy Cbillo, Ye B YHUBEPCUTETA HAMa KaTeapu. [Ipenopa-
BatenuTe ot AafeHo UFR ce pasnpenensT ot PLxoBoaCcTBOTO MO pasnUYHUTE AUCLMI~
JIUHU M JOPY CMEHAT AHMCUUIUIMHUTE [pe3 HAKoJIKO roanuu (1).

KaxBa e cTpykTypaTa Ha YHuBepcuTeTcKaTa o6pasoBaTesiHa cucTema?

YHuBepcUTETCKOTO 06pasoBaHue BbB PPaHLMA ce XapakTepH3Hpa ¢ HIKOU 0CODEHOCTH:

® [IpueMbT B YHHBepcUTETa € Ge3 KOHKYPCEH U3IUT CaMo 32 KAHIAMAATH C YCIIEITHO
U3IBPKaH 3pesiocTeH u3nuT (baccalaureat unu BAC);

® OOy4yeHMeTOo 3a BCHYKU CTYNeHTH € Ge3riaTHo. 3aiailia ce caMo Takca OT OKOJIO
1400 ¢panka (250 nosapa) B HayanoTo Ha yuebHaTa roguHa;.
@ Hama uacTHu VYuupepcureTH (06a4e 4acTHH CPEOHH YUMNMILA - JIMLEH U KONEXHU
- CBLUECTBYBAT), o -

CrpykrypaTta Ha oOy4eHHeTO B YHUBepCHTeTa B [ peHOOB e clieaHaTa:

1-BH IMKBA .o 5

Tosa e nBeroaMIIeH, MHOTONPOGMIEH, METEPAMCLMINIHHAPEH UK. Tol e obml 32
BOHUKH cTygenTH ot mbpeuTe 7 UFR (MaTemaTtuka, [TpunoxHa MaTeMaTika U HHGop-
MaTHKa, Puzuxa, Xumus, buoaorus, leonorus, l'eorpadus). CTyaeHTHTE N306HUPAT CBOS
npo(us B 3aBUCHMOCT OT CIELHAJHOCTTA CH, KaTO o6m006pasoBaTanMTe MaTteMa-
THIHM, QU3UYHK, XUMHYHH, GHONOMMYHMA OHCHMIUIHHU UMAT PasjiiyHa OTHOCHTEIHA
TEXeCT 32 pasNuaHuTe npoduiy. Ilpes Tesu ABe TOAMHN CTYJEHTHT HMa CBHILO [IPaBo
Ia ce MecTH oT ipodmn B npodt, unu xopu B gpyro UFR, axo npelesy, 9e e Hanpa-~
BUJI Ipellika npu uzbopa Ha npodecusTa. | ‘

3apBPIIMIMTE JBETEe FOOUHH Ha 1-BHs LMKBJI MTOJIyYaBaT JUINToMa, T.H. Junnoma 3a

obo ynusepcutercko obpasoBanue [Diplédme d’Etudes Universitaires Générales

(DEUGI, DEUG?)/. Teau qurijioMy MOTaT Aa MOCHYXKAT ¢caMo IPH eBEHTYaJIHO [IPo-
IUbJIKaBaHe Ha 06pasoBaHUETO B Apyr YHUBEPCUTET.
- bl ‘

”ZI‘oI;l:i ﬁim € CBhILO ABETOJMILIEH, HO CTyIl:{:HTPlT'e BEYE CE oqua,BaT B pasnaun UFR.
IIspBaTa ‘My crenen ce Hapuda LICENCE u B Hest ofyuenueTo e Beue npodunuparo. B
UFR no ®usuxa Hanpumep uma LICENCE no GJMBHKq-uscne,uoaaTcncm Epocbpm, du-
3HKa-NPIIoKeH npodus, EnexTponnkeHepcTso U T.H “Ou3nuecky HayKH® (3a cTyAeH-

' TU € NeJarorudecka Ha;CO"ICHOCT);

BropaTa cTeneH Ha 2-pust Kb ce Haprua MAITRISE. ITo npusuun T4 € npogs-
KeHHe Ha ofydeHHeTO Ha CJIe[Ballo HUBC W 3aTOBa MMA CHILUTE Npo(dUIIH, KaKTo cTe-

nexra LICENCE. )
Cnen 3apbpuBaneto Ha crenenute LICENCE n MAITRISE cTyaeHTUTE nOJTydaBaT

C'bOTBETHM JUILTOMH, HO T€ UMAT ChIL M CMHCEJ KakTo guiuiomute DEUGL u DEUG2.
3-TH HHKB] .
TpeTuar vuksa e 3- uian 4-roauiueH. TBH KaTO 3HAUMTENHA YaCT OT CTYACHTHTE B
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HEro BBLIHAMEDSBAT Aa NPOABIKAT 0ByUeHHETO CH ObC 3alllATA HAa ZOKTOPAT, PHKO-
BoacTBOTO Ha UFR npaBu npeaBaputesiHa MpelieHKa Ha Bb3MOXKHOCTHUTE Ha KAH [ Ia-
ture. [Tpes mepBarta ronuna ce nogrorsst T.H. Dipldme d’Etudes Approfondies (D.E.A.)
u Dipléme d’Etudes Supérieures Spécialisées (D.E.S.S.). JIBeTe AUMIOMHU ca HOUYTH pas-
HOCTOMHM, KaTO BTOPaTa AUIIIOMA € [I0BeYe C IPAKTHYeCcka HACOUEHOCT M IpeTIoliara
CHIELMANIU3ALHSA B HAKOS KOHKpeTHa obniacT Ha dusukata. CTYIEeHTUTE TOArOTBAT AUII-
JIOMHUTE PAGOTH ¥ C TOBA NPABAT KPadKa KbM O'bJElU TEOPETHIHY U eKCIIEpUMEHT -
HY HaYYHM HU3CJIeBAHHMI. |
Sammrarta Ha D.E.A. wiu D.ES.S. ¢ kpaif Ha HOPMATHOTO 5-FOJUIIIHO BUCILE YHH-
BepeuTeTcko obpazoparue (BAC + S roguuu). CTyneHTHT MoXe fa crpe JOTYK U Aa

k)

oTujie Ja paboTH B HayuHU Na6OPaTOPHK WU B IPOU3BOCTBOTO. [TOBEYETO CTYAEHTH C -

Takapa AUIIOMa 0624e NPOABIKABAT I10-HATATHK PaboTa BbPXY HOKTOPCKa JUCEpTa-
uust, OTHOBO KOMHCHS OT NperofaBaTesii NPaBH NPELEHKA HA TEXHUTE Bh3MOXHOCTH
{ TpenopbLYBaT CPOK 32 NOJAroTOBKA HA JOKTOpaTa - 32 2, 3 WiIM NoBeue roJHHH.

HopmannaTa 3ammTa Ha JOKTOpCKATa IHCEPTALUA € Ha 8-Ta TOJMHA OT HAUANOTO Ha
06Y4eHHETO B YHHBEPCHTETA, & PO IBIKUTEITHOCTTA Ha 3-Hs LIMKBIT € (hakTHUECKH 4 roQrHM.

SaILMTUINAT JOKTOPCKA CTEMEH MAa yIeH MOXeE 1a 3aeMe Ype3 KOHKYPC AJIBIKHOC-
THTe acucTeHT (Assistant) u Mpenofasarel, ChOTBETCTBALIA Y HAC Ha goueHT (Maitre
de conférences) B yHHBepcUTeTa, UK HAYHEH cbTpyAHuk (Chargé de Recherche) s cuc-
Temata Ha CNRS - CEA. U 8 nBaTta ciyuas Toif NMPOAB/KABA CBOUTE HAYYHH H3C/Ie/Ba~
HHUS. ‘

Ha 6asaTa Ha Te3u nacnefsanus, B Xo[a Ha KOUTO TPI6Ba 12 rokaxe crnocobHOCTTa

- CH HEe CaMO J1a pOBeXJa, HO M Ja PBbKOBOJAM HAYYHH H3CIEIBAHHUSI, Cllel HAKOIKO
FOAMHY TOM NpeAcTaBs XaGUNUTALMOHEH TPYA 3a MOJlyYaBaHE HA HAYYHOTO 3BaHHUE npo-
(hecop (ako nma zagBeHo MscTo). BLe MpaHUMs HAMA HaydHO 3BaHHeE IOLEHT, HO B
3aMsHa Ha TOBa MMA TPH npodecopcku creneHu: npodecop II cremen, npodecop 1
cTelleH W npodecop excTpa-kiaca.

B yHusepcuteTckoTo ofpazoBanue o (PU3MKA CHLIECTBYBAT Olle 1BA UHTEPECHH
npouna Ha obydenne:

Hnzkenepen npodmn (Filigres lngemeur)

Tosu npodhun 3anousa cies MbpPBYS HUKDBA U BLPBH NapaJieiHO ¢ HAYYHUS 2~ pn -
kb1, Ho He B UFR 1o duskika, a B ciomesatus mo-rope MIHCTHTYT 32 HayK{ ¥ TEXHOJ0-
ru (IST). To#t e 3-roguuien (obma NPOLBIDKUTENHOCT Ha obydeHueTo 5 rogunu (BAC
+ 5)) ¥ NOATOTBS MHXKEHEPH 3a NPEANPUATHI W HAYIHHU nabopatopuu. KM Hero oue-
BUIHO C€ HACOYBAT CTYJIGHTH C U3SBEHH NpPAKTHYECKH HAKTOHHOCTH.

Maruncrspexu npodui (Magistére “Physique®)

ToBa ¢ eqHa THMMYHO (peHCKA YHUBEPCHTETCKA AMIIIOMA, KOSTO Ce npeanara 3a
AKPeAUTALMA 0T MHHUCTEPCTBOTO Ha 06pasoBanueTo. Tosu npodus Ha ofyueHue 3a-
MoYBA CBILO CIie ob1006pasopaTeHus 1-B1 LMKBJI, ©IMa NIPOLBJIKUTENHOCT 3 TOH-

'HH U c& BOJIM TI0 1Be HaTIPaBJICHUA - U3CTIEJ0BATENCKO H IPUIIOXKHO. Hixowu CTYIEHTH
OT TO3H NMpoUI MOraT A H3KApAT MOJIOBMHATA, WJIH LAMATA BTOPA FOMHHA B MyX[ecC-

. | | CBemsm na pusukama - 1/97

TpaHeH YHUBEPCUTET, a Clle[{ 3aBPBIIAHETC CH MTPe3 TPeTaTa rOAMHA NOArOTBST AUILIO-
MaDEAHﬂHDESS

BBb3IMOXKHH “U3JIAN“ OT YHUBEPCUTECKATA
OBPA3ZOBATEJ/IIHA CXEMA _

®peHckata yHUBEpCUTETCKA 06pa3oBaTe/lHa CHCTEMA C& XapaKTepPH3UPa ¢ roJisiMa
AMHAMHYHOCT U MOBHHOCT. M3xoxna ce oT dakra, ue B Kpasi Ha BCAKa MOAMHA, OT
ITbpBATa 0 YETBBPTATA, CTYASHTHT MOXE A2 MpeLieHH, Ye He ¢ u3bpan fobpe cBosTa
CIIEL{MaJIHOCT M J1a 1 CMeHHU. HaKkou U3XoQu OT cHCTEeMATa ca:

® Us6op na npodecusra “yuuten“. Ciep 3-ta roguna LICENCE CTYHSHTHT®, 130-

* payii mpohecusiTa Ha YUHTEII, Ce HPeXBBPIIAT Upe3 KOHKYPC B YHuepcureTckus uuc-

TUTYT 3a MIoAroTopka Ha yunteny [LInstitut Universitaire de Formation des Maitres
(IUFM)/ na I'penoGbiickaTa akanemus. Tosu WHeTuTyT € uaBbH Vausepcureta. [Tose-
e NMOAPOOHOCTH 32 HETO Iie AafeM I0-HATATBK; :

® [Ipexpbpisne b [Monurexuuueckus uucTuTyT Ha I penobwa (Yrusepcutet I'pero-
651 4). paHius e Moxe 61 eJMHCTBEHATA CTPaHA B CBETA, B KOATO npodecusra “uH-
KEHEP™ e M3KIIIOUMTENIHO TNPECTHKHA (M MHOTO. BUCOKO IiaTeHa). ITo Bosika BePOAT-
HOCT MHXXEHepHUTE OT [Tonurexnuueckis MVHCTUTYT ca HO-BHCOKO LIEHEHH OT HHXeHe-
puTe oT YHHBepcheTa H 3aTOBA HAKOM CTYLEHTH OT YHMBEpCHUTETa B Kpast Ha 4-Ta
roauHa (clen MAITRISE) Morar Ja kangunarcTsaT B [TonuTexHuueckus UHCTUTYT.

TNoBeue nogpobHOCTH 324 o6yquHeTo B JTonuTeXHMUECKUTE UHCTHTYTH Lile IPHBELEM

[1O-HATATBK;

® [loaroToBKa Ha “arperauusa®, T.e. KOHKYpC 32 noyyuaBaHe Ha nIpenofaBaTescka [Ipa-
'BOCIIOCOOHOCT (32 I’MMHA3UMTe ¥ HAKOM (Baky/ITeTH - MPaBo, HKOHOMUYECKH Hayku, Me-
RVLMHa, hapMaryis) (Agrégation). Hapanenuo C HOPMAJTHUTE 3aHATHA pe3 4-Ta roJuHa
Ha 00yueHMeTO HAKOM CTYIEHTH MOTAT Ja ‘ce NMOATOTBAT 3a KOHKYpC 3a Mojiy4aBaHe Ha
kBanuGuraluaTa “arperaius”. C TO3M KOHKYPC, KaKTO ILe BUIUM [16-HATAThK, T€ MOTaT
Jia ce TIPeXBBPJIAT HAIIPaBO BBB BTOPH KYpPC Ha YHUBEPCHTETCKMS MHCTHTYT 32 HOALO-
ToBKa Ha ydurend (IUFM), a cnest ToBa ja CTaHaT PENOARBATEIH B CPEJHOTO YUMITHILE.

| OBYUEHWE B EJIJMTHUTE YUUINIIA n

HOJIMTEXHUYUECKUTE HNHCTUTYTH

Bt OpaHims chIIECTBYBAT HAKOJKO eIMTHY BHCILIM YIHUIMIIA Cho cneuuancﬂ cTa-
TyT. OCBeH TOBa, KaKTO Beye ClToMeHaxMe, NpodecHaTa Ha HHXeHepa & ocobeHo Tpec-
TixkHa. e nanpasa onuT Ja npuBesa uHhopMaLs U 3a 06yYeHHETO B TE3N EIMTHH
YYHIIHILA U Honmexamccrcme HHCTUTYTH. ~

. Citel1 3peJIOCTHHS M3MHUT B KPas Ha HOPMaJIHOTO cpclmo oGpasoaaHne KaHIlPI,[IaTI/ITO
34 eJIMTHATE YIWJIHIIA ¥ TonuTexHuTeckuTe MHCTUTYTH Ce SBIBAT Ha KOHKYPCEH H3-
IIMT ¥ aKO I'0 U3LBPXKAT nocranaT B CIIELHATHU JIULIEH, Kypc'bT Ha o6yqem1e B TE3H |
JTMLEH ¢ JBErOJHILIEH - 'LPBY M BTOPH MOJTOTBHTETHH KIACOBE.

Citely 3apbpILUBAHE Ha BTOPHUS IOATOTBHTENEH KJIac, C IOJIaraHe Ha CepHO3eH KOH-
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KYPCEH H3IIHT, YacT OT BUMYCKHULHTE OCTBIBATS EIMTHUTE yuiinma: Ecole Normale
Superieure (ENS) de Paris, Ecole Normale Superieure de Lion, Ecole des Mines, Ecole
Centrale. [lpyra 4acT OT CTYJEHTHTE C APYr KOHKYPCEH H3MUT NOCTBIIBAT B ITOJIMTEXHHU-
YECKU HHCTHTYTH OT THN2 Ha [ peHoOBhIICKHA.

B eNUTHUTE yUMIHILA KypChT Ha oOyveHHe & 2-I'oAUILIEH. CrynenruTe, KoUTO ro 3a-
BBPILBAT, 0OOMKHOBEHO 326MAaT [I0CTOBE BB BHCIIATA aAMHHMCTPALMS HA 3aBOIH, 6aH-
‘KA, NIpennpusaTHd. Upes HOB KOHKYPC YacT OT CTYHeHTUTe (Hail-mo6pu cpel Haii-106-
pute) npoxbikaBaT BBB BHcieTo yumnume 3a agmunictpanus /Ecole Normale
d’Administration (ENA)/. Cnen 3apbpmBane na ENA Haii-uecTo ce nonaga BbB BUC-
LIMTE ¢IIAJOHM Ha BIACTTa - IPaKTHKATA [T0Ka3Ba, Y€ I0BeYeTO MUHHUCTDH, AeMyTATH H
TIOJINTHLIM Ca BUITYyCKHMLIM Ha TOBa YYUJIMILIE.

lonnTexHAUECKUTE HHCTUTYTH NOATOTBAT JJUTHHTE UE>KeHepH Ha ®panums. B Ilo-
JIMTEXHUYECKMA MHCTUTYT Ha ['peHo6bn [Institut National Politechnique de Grenoble
(INPG)/ (Yuusepcurer I'peno6ba 4) ocHoBHaTa o6pa3oBaTeliHa eIUHMLA CHIIO He €
bakynTeT, a Buciue yuunuime (Ecole Superieure). B INPG uMa 8 Buciud yuymnudia - no
trsuxa, aBTOMATYKa, IPUIOKHA MaTeMaTHKa, MeXaHHKa, eJIeKTPOHUKA, FIPOUBBOICTBO
Ha xapTus (Papeterie), elekTpoTeXHHKA U MHAYCTpHAIHO MeHepcTBO (Genie Industriel)
¢ Kypc Ha obyuenre 3 romuHu. B kpad Ha TperaTta roguHa ce JHITIOMHPAT “peHoBHTE
MHXCHEPH 38 MPOMULLICHOCTTA H HayuHuTe NabopaTopuu. [To-qobpute cTymeHTH, ¢ xKe-
JlaHue ¥ JaHHH 32 Hay4Ha KapHepa, IOATOTBAT, CBIIO KakTo B YHHUBepcuTeTa, Dipldme
d’Etudes Approfondies (D.E.A.) u moxTopar rno HHXKeHEePHH HayKu 32 oIlfe 2 WiIK 3 roau-
Hu. HayunaTa kapuepa no-HaTaTbK € cbliaTa, KakTo B YHUBEpCHTETA.

INOATIOTOBKA HA YUMTEJIN

Bbs ®panuus ce o6pbla UIKIIOUMTEIHO TOIAMO BHUMAHME HA MOIIOTOBKATA Ha
yuutenu. CTynenTsT Tpsabsa a 6'bjie MOTHBUPAH B CBOSTO XKeJIAHHE 14 CTaHe YUHTEJ 1
Tasi MOTUBALWS € HE CAMO BPOJeHa, a ce JopMupa B MpoLeca Ha obygenuye.

3a MbPBOHAYANHO 32MO3HABAHE C yUuTeNckaTa mpodecus VIHCTUTYTHT 3a moaro-
ToBKa Ha yauresu (JIFM), koifTo e yHuBepcuTeTcKa yuebHa equHuLa, rpejjara Ha CTy-
JEHTUTE JIBA IT0ATOTBHTEIHYU Mojyna oT 1o 50 uaca - eAHHHAT Npe3 BTOpaTa FoqMHA Ha
1-Bus obmoo6pasosaresnen tuxbn (DEUG2), a apyrusar - no speme Ha LICENCE. MHoro
H TBHPAE PA3HOOOPA3HM Ca TeMUTe, 10 KOUTO ce Gece/iBa B T€3H MOTYJIM:

® KakBo npezcTaBnsBa npodecuara “yuuren”; :

® OyHKIUMOHMpPaHe Ha CHCTEMATA Ha 06pasoBaHHeTo;

® M3pbHKIacHAaTA AeiHOCT, ‘

® BaaumopelicTBHe Ha CHCTEMaTa MHHHCTEPCTBO - UCTIEKTOPAT - YUMIIMIIE U JAp.

‘Te3u 3aHATHA Ce BOAAT IMMABHO KAaTo cemuHapu (Travaux Dirigés), xato B nopedeTo
CJTydau TEMHTE Ce U3HACAT OT CAMMUTE CTYIEHTH. :

CryaeHTHTe, KOUTO Beue ca PeILKIM TBBPIO A2 CTAHAT YUUTENU, B Kpas Ha TpeTaTa
rofuHa (cneft LICENCE) ce npeXBbpiiaT © KOHKYPGEH H3IHT B VYHHUBEPCUTETCKUS UHC-
THUTYT 3a MoAroToBka Ha yuutenu [L’Institut Universitaire de Formation des Maitres
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(IUFM)/ ksM CperobbackaTta aKajeMus.

WHcTuTyTHTE 32 MOAroTOBKA Ha yuurenu (IUFM) sbB ®paniums ca Ch3JaJIeHH TIpe3

1989 r. cbritacho 3akona 3a OpueHTalus B o6pasoBanueTo. Te 3aMecTBaT cTapure 06-
Pa30BaTeNIHU CTPYKTYpH: ‘

® Ecole Normale d’Instituteurs (END);

® Centre Pedagogique Regional (CPR);

® Ecole Normale Nationale d’Apprentissage (ENNA);

Tosa ca aBToHOMEHH BucIIHM YAUITUILA, IOAYHHEHH IHPEKTHO Ha MUHKMCTBDA Ha 06-
Pa3oBaTHETO, KOUTO Ha3HaYyaBa TEXHUTE JOUPEKTOPU. '

IUFM B I'peHo6® e ¢b3ianeH npea 1990 r. UHCTUTYTBLT uma 2400 cTynedTH, 340
TperiolaBaTe ! Ha ITbJICH HITH YaCTHYeH IIaT U okoio SO0 6azoBy YUIUTEIIH 33 poBexcIa-
HC Ha NefarorudeckaTa npakTuka rno 21 pasjMuAg JUCIHILTHHY. B Hero ce MOJrOTBAT:

®  YYNTeNM 32 HAYAJIHUTE YUUIUILA (I cTenen Ha oGpazoBanueTo);

® YUHTENH 3a KOJNeXH U JMLen (o61oo6pazosaresuy, TeXHHYECKkH, podecronan-
Hu) (IT crenex Ha 06pa3oBaHHeTO); :

® CBHBETHUUM IO 0GPa3OBAHUETO 32 KOJEKUTE U JMreuTe.

Enna ot oTroBopHuTe 331841, KOMTO cTOST npex npenoxapatennte s TUEM e Y9acTH-
€TO0 B paspaboTBaHETO Ha PA3NMYHK HALMOHANTHN 06pa30BaTeNHH POrpaMH U HPOBEK-
AAHETO Ha M3CJICABAHMA B 00JIACTTa HA METOAMKATA HA BUCIIETO U cpejsiHo obpa3oBaHue.

Kanaupature 3a IUFM ce HabUpaT upe3 KOHKYPC MEXIY BBITMTAHHIATE Ha YHU-
Bepcureture, noyuusau LICENCE unu apyra ekBuBaneHTHa aurutoma. KyposT Ha o6y-
uyeHue B IUFM e nseroauimen (of1ma nporbiXKUTEHOCT Ha CJIeIBAHETO 34 CTYJAeHTa-
Nenaror e ¢emo 5 roaunu (BAC + 5)). B kpas Ha Boaxa FOJIHHA Ce [ToJIaraT MHOro
CCPUO3HM MBMUTH MO CTIELMATHOCTTA M LeJaroruyeckute Hayku. Okojio 95 uaca ro-
AHIIHO Ca MOCBETEHU Ha MEeJarorHuecka NpakTHKa.

3a npunobuBane Ha yuuTencka paBOCIIOCOBHOCT B CHOTBETHATA 06pazoBaTeTHA
CTCICH Ce MPOBEXAAT KOHKYPCHU M3MUTIL. 3a I cTereH KOHKYPCBT € aKajeMuueH U e
OTKPUT 32 BCHYKH KaHIMAATH, OTTOBAPSILH HA ONpEeIeHH H3UCKBaHUA, NPH KOETO He
© 3aABJKUTEIHO KaHAMAATHTE fa ca uskapanu I kypc na JUFM, Wsgspxanure koH-
Kypca 3a I cTeneH, UMat npaBo na saemat TpenofiaBaTeNcko MacTo camo B enapTa-
MEHTa, KBAETO Ca I'0 U3ABPKAJIH.

Konkypcure 3a II cTenen ca HawoHatHy. Yuwren, uznspxan Il-pa CTeIeH HMa Hpasc
na paboru B nsta Gpanums.

CliefiBamaTa o-BUCOKA CTelleH B YUMTENICKATA IPO(ECHS & T.H. “arperauma“, Uma
JBa ITbTA 332 HeliHOTO npUAoGUBane: '

a/ Upes BLUNIHK KOHKYDPCH B YHHBEDCHTETHTE

pes 4-ta roguna MAITRSE, napaJeyino ¢ obruure (bnamccmxncuunnnﬂﬁ, HIKOM
CTYNEHTH IOATrOTBAT KOHKYpc 3a “arperaums®. Tozu KOHKYpPC MM OTKpUBa IThTH 3a

Y4HTeNcka Npo(ecus B KOJEX H/UITH JTuLieif. Ciien ycneIHo NpeAcTaBaHe Ha TO3M KOH-
Kype Te BIH3aT JUPEKTHO BBB BTOpaTa ropuHa Ha IUFM, a. cien 3aBBPUIBAHETO ¥
CTaBaT “arpexXuMpaHd® yuyuTenu ¢ HAKOM: IPUBUIETHH (HANIPUMED 110-MaJIka CeIMHYHA
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yuebHa HATOBAPEHOCT) U I10-BUCOKM 3arL1aTH.

6/ YUpes BBTpelld KOHKYpPCH

Cren xonkypca 3a II-pa ofpazoBaTesiHa CTENEH YUMTENUTE ¢ MEJArOTHYECKH CTAX
MHHHMMYM 3 OJMHH Ce NIOATOTAT 32 KOHKYPC I10 IporpamMa, 3aaJieHa oT YHHBEPCUTETA
WITH YUpeXIeHUETO-3adBUTeN (KOJIeX, JInIeH, HHerekTopaT). To3H BT € NMo-J1eCeH, HO
MO-ToNAMaTa YacT OT KaHJUAATUTE NPEANIOUHTAT IbPBUA.

3a oTbenna3Bane ¢, 4e yunren Il-pa cTeneH u/uH “arpexupaH® yuuTes1 Moxe 1a fpe-
MuHe Ha paboTa B cHcTeMaTa Ha BHCIIETO 06pa3oBaHHe, 3aeMalikl MOCTa “arpeXu-
paH® mpenofapaTe. 3a pasnika OT ApYruTe NpenogaBaTeay Toil paboTH ¢ ABoIHO Mo~
rojiima yue6Ha HatoBapeHocT (384 waca roAMIIHO).

1

' 3AKVIIOUEHUE

HaripasernoTo onucaHue Ha 06y1eHHETO 10 PAPOAOMATEMATHY ECKUTE NUCIUTLTHHE BB (hpeH-
CKHTe YHHBEpPCUTETH OM MOIJIO a ce oxaXe MoJIE3HO OT JiefiHa TOYKa Ha IPOBEXAAHUTE B HACTO-
SIS MOMEHT WUPOKH ofChXAHKA Ha NpPeiCTOSIIATe U3MEeHeHNs B HalaTa o6pa3oBaTesiHa
CHCTEMa H BbBEXIAHETO Ha cTellernTe “Oakanapsp® 1 “marucTbp®. Bes na mmam 3a 1es1 Aa npass
HAKAKBH TeHEPaHI H3BOAHM OT HETo, 1He CH 103B0JIS Ja 00bpHA BHUMaHHE Ha HAKOJIKO Hella:

1/ KonkoTo u na Hu xapecsa HamaTa o6pa3soBaTe/IHA CHCTeMA, B Hesl CeBa [ Ce BhBEAAT
HAKOH HaMeHenus. HeobBxonumo e 06y4eHHETO a CTaHe I0-MOTHBHPAHO H 14 Ce YBEJMYH OT-
HOCHTe/JHUAT AANl Ha CBMOCTOATe/IHATA paboTa Ha CTY[eHTHTE Ype3 H3BbHAYIMTOpHA 34€TOCT.
Beuuky kaTenpu y Hac ce CTPEMAT Ja YBEIHYAT 4acOBETE 110 JHCUMIUIHHHTE, 38 KOUTO oTrosa-
PAT, HO BpeMeTO npocTo He JocTura. OndTeT Ha PpaHLus HUE N0Ka3Ba, Y& KYpCoBeTe MOraT A2
GbraT MHOro o-MaTky 110 obeM, Ho ¢ 10-GoraTo ChIbpPKAHKE. 3aTOBa y TAX ceAMHUHATa HATO-
BapBaHe e 20 Jaca u GuGIHOTEKHTe ca BJIHU C HHTEH3UBHO paboTely CTYIEeHTH.

2/ 3anBIKHTETHATE ICKLMOHHE KYPCOBE aBaT CAMO OCHOBATA Ha obpazoBanueTo. Bentxo oc-
TaHaJIO CTYAEHTHTE TPAGBA 4 CU ro B3EMAT CaMu OT MHOTOGpOHHUTe KypcoBe 1o #360p B 3aBHCH-
MOCT OT TeXHHTe HHTepecH ¥ Hameperus. ITo Mod IpelieHKa TOBA Y Hac He BUHAIH ce TpaBH.

3/ B cBeta mHama ofmonpHeTa U yHHBepCaiHa yHUBEpCcHTeTcKa obpasoBaTeaHa CI/ICTeM‘l.
®petickara, HeMckaTa, aHIIMACKATA, aMepUKAHCKATA | APYTH 0o6pasoBaTesIHi CHCTEMH Ce pa3-
JHYABaT eiHa OT Apyra, HO TOBa He NpedH OUIVIOMHTE B Te3H CTPAHM Na CA eKBHBAJIEHTHH H
B3AHMHO NPH3HATH, 3AL10TO € U3IACHEHO KAKBO y4aT H MOTAT CTYAeHTHTE Ha BCEKH eTan OT
TAXHOTO 00y4eHue, 3aToBa CNOPE] MEH € ChBCEM BCTECTBEHO Cpef aKaNeMHTHHTe cpeny cera
12 BBE3HUKBAT BBIPOCH KATO! ,

® He mpaBuM Ji rperika KaTo Bb3IpHeMaMe aMEPHKAHCKATA CHCTeMa (KOSTO enm JH € Hajl-
' Ro6pata) u 3arsp6Bame cBouTe Tpamunuu?

@ He e yu n10-IpaBiITHO [1a TONPABHM HELOCTATHIMTE HA HALIATA CHCTEMA H Clle) TOBA A4
- ce GopuM 3a npu3HaBaHeTO #?
® Cray4afiHocT Ji e GIIeCTAIOTO IpeCTaBSHe HA HAITHTE yUeHHIH H CTYIEHTH IIPH Npo-
AbJxaBaHe Ha ofy4eHHEeTO B AMEPHKAHCKHTE YHUBEPCHTETH? :
Vcka My ce na BspBawm, 4e ¢ BpemeTo wie: 6bae AafeH pasyMeH OTroBop Ha BOHYKH T3
BBIPOCH K 64X Ce paJBal ako HACTOAIIETO ChOBLIEHUE JONPHUHECE 3a TOBA. ||

. I
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TI. 1. BAXMETBEB 1 ®IIBUKATA HA
'KIBATA MATEPUY

Ilo no6od edna zabpasena cmamus Ha II. H. Faxmembes

IIpes centemspu 1906 r. mbpBUAT mpo-
{pecop no ¢usuka B Coduiickis YHuBep-
curet I1. Y. BaxmeThes myOiiukyBa B pyc-
KOTO MpUpoao-HayuHo cnucaHue “EcrecT-
posHauue H reorpadusa”, Tom XI, ctp. 1-16
(1906 1.) croaTa cTaTusa “BHoNOrHYHM aHa-
NOTHH NPH KPHCTAIUTE”.

Tasu cratus Genexu cBocoOpaszHa KyJ-
MUHALIMSA HA YCHIIMATA Ha aBTOpa Ja Toc-
TUTHe pa3bHpaHe Ha ABJICHUATA B XKHUBATA
MAaTepus OT TJIeAHA TOUKa Ha QUIHIECKUTE
3aKOHH (KaKTO H 06PaTHOTO, BE3MOXKHOCT-
T4 33 MPUJIOXKEHHE Ha DHOJIOTMUHHATE 3aK0-
HY K'bM HEXKMBATA MPHPOAA).,

HutepecHa e HayyHaTa oOCTaHOBKaA IO
oHoBa Bpeme. CamusT BaxMeTbeB Beue € OT-
KpUJT SIBJIEHUETO aHabHO3a TPH HACEKOMH-
Te. [Tpea 1901 r. B cbmioTo crmcanue “Ec-
TecTBO3HAHME U reorpadus” e UIA3Na He-
roBa CTaTHs 3a TOBa OTKpuTHe, a B Jlaiin-
LIMr € oTiieyaTaHa MoHorpagusata my “Exc-
MepUMEHTAJIHH eHTOMOJIOTMYHY H3CJIeBa-
HHUs 0T QHU3HKO-XMMUYHA TJIeHa TOYKa Ha
TEMIIEPATYPHOTO OTHACSHE NP HacekomMuTe”. BB3MOXHUTE BPB3KH MEXIY KpUCTa-
sorpadus 1 KieTbhuHa GHOJIOTHS ca 3aBNaiesld yMOBeTe Ha yueHuTe GilarojapeHue Ha
yuenneTo Ha EpucT Xeken 32 “kpHcTanHaTa ayma”. Ole eIHO BaXHO 06CTOATENICTBO:
npes 1888 r. Gpuapux PaitauTiep u OTo JleMaH ca OTKPUIM TEYHOKPHCTAIHOTO ChC-

Mopgupuii baxmemeB o 1860-1913

* TostHMe Ha BelecTBoTO. IIpes 1904 r. e uanisasia mrppBaTa MoHorpagus Ha Jleman “Teu-

HM KpUcTau”, a clieiBaniaTa My MoHorpadus “TeuHH KpUCTAJIH ¥ TEOPHMTE Ha XKUBO-
ta” (Jlaitmur, 1906 r.) e npsiko ajipecupala KbM Kpbra oT npobyieMy, BLIHYBaLIM U
BaxMeTbeB 10 CHILIOTO BpEME. |

3aciyxasa ga ce oToenexw, qe [1. M. BaXMGTLCB e MHoro mobpe anbopMupaH oT-
HOCHO MOJIEpHHUTE HeH Ha cBoeTo BpeMe. [Ipes 1904 r. Toii e nocetus nabopatopusra
na OTto JlemaH BLB BHcueTo TexHHuecko yuusuile B Kapsicpye 1 nudHo e Habuiona-
BaJl YIAMBUTEJIHUTE MUKPOCKOIICKY JIEMOHCTpaLMH Ha JleMaH, MOKa3BaILK ABJICHUATA
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Ha JicjIcHe, C/TMBaHe W NMLIKyBaHe NPH TEYHUTE KPUCTAJIM HA aMOHMEB OJleaT. A ripes
1906 r. BaxmeThen npesexna Ha PYCKH e3uK cTaTHATa Ha Jleman “Teunu kpuctanu” or
1905 r., kato npeBoxbT U3IU3a B obUIOTO cicaHue “EcTecTBO3HaHWe U reorpadus”
(Mockaa). ‘

Camo eaHo m3bposiBaHe Ha pasfieuTe B CTATHATA Ha BaxMeTheB Mokas3Ba SCHO
MeHHATa HACOYEHOCT Ha paboTara:

PasmHoxaBaHe; PreT 1 Xpatene; Perenepauus; Jlpuxenue Ha kpuctanure; Hacjen-
CTBEHOCT Ha NMpiiobuTHTE CBOlcTBa; OnTuMyM; AHa6Ho3a; OrpanmudeHocT Ha 6pos Ha
bopmure; Bop6a 3a ChIlleCTBYBaHe, broreHeTH4eH 3aK0H Ha XekeT.

OcHoBeH excrepuMenTaeH 06ekT Ha BaxMeTheB ca TBBPJUTE KPUCTAIH OT Mapa-
HUTpoToJ1yos. ToreHeTo, NpeoxnaxiaHeTo U KPHCTA/IN3aLMATA HA TOBA OPraHMYHO
BEIL[ECTBO TOM M3CJIENBA B NPOIBIKEHHE HA HAKOJKO rofuHu (3arousaiiku fpes 1902
I.) IOCPEACTBOM OPUTHHAIHH OITUTH BBPXY TeHHH KAITIHILIM OT TAPAHUTPOTOIIY0J, hop-

'MHDaHH H IUTaBall{ B FOpell pasTBOP Ha KAJILHEB xnopuf. Temnepatyparta na pasTso-

P2 ce U3MEHS U ce cliefii (Pa30BOTO ChCTOSHHE Ha KarauuuTe. CTemenTa Ha NIpeoxsiax-
JaHe MoJ TeMilepaTypaTa Ha o6eMua xpnc*ranmaumi, 54°C, ce o3HayaBa kKaTo “Bb3-
PacT Ha kankarta”. Ha kpuctanusauusTa ce [IpUnxcBa CMUCBHJIA HA “CMBPT” Ha TeyHa-
Ta Kalka. v ‘ :

BaxmeTbeB uutHpa cbuio penuua QaxTia, ycranoseHu ot Jleman IPpH TEPMOTPOITHH-~
T& TEUHM KPUCTAJIM OT ETHJIOB eCTep Ha TlapaasoKCUKaHeIeHA KUCeJIMHA U a30KcH(eHe-
TON ¥ NpH JIMOTPOIHUTE TEYHH KPUCTAJIA OT AMOHMEB OJIeaT BB BOAa (Heka oTGee-
*uM, de Jleman ue npasu pasrpanutenue MEXIY TEPMOTPOIHM M JTHOTPOIHH. TEUHU

KpHUCTaJIM; OHEeC HUe 3HaeMm, 4¢ IocJIeAHUTE 110 CBOsATA CTPYKTYPHA OpraHu3aillid ca B -

HerocpeICcTBeHa BIIM30CT ¢ GHONOrHUHUTE CTPYKTYPH, Ha ITEPBO MACTO KIETbYHHUTE
MeM6pann). Te ce OTHACAT HaH-Beue JI0 ABICHUATA Ha [eeHe, CJIMBaHe, ITIIKyBaHe U
ABWXKCHHE HA KpUCTaJluTe. TakHBA ABNEHMS NPAKTUYECKH OTCHOTBAT TIPH TBBPIUTE
KPHCTAaJlH, HO T€ HEMMOBEPHO Pa3lMpsBaT 06XBaTa Ha GHONOIHYECKUTE AHANOMMM Ha
TEYHOKPUCTANHOTO CHCTOSHUE.

OcobeH HHTepEC OT ChBpeMeHHa TJIe{Ha TOUKA NPeJCTABNIABA (U3UYECKATA AHA-
JIOrisiTa Ha aHabuosata. [IpescTaBaTa 33 HACTBIIBAHETO Ha KPHCTaIM3aLMA KATO CMBPT
Ha GHOJIOTHYHATA CHCTEMA NP MOHHKEHHUE Ha TEMIepaTypaTa SIBHO € Bilajeefla OT
ABJIIO BpEME YMa Ha OTKpUBATeNs Ha aHabHO3aTa. I[TpexbeBaiiku oxJTakqaHETo Ha Kall-
4HLIHTE DU OTpE/Ie/ICHA TeMITepaTypa, (T.e. IPH JOCTHIAHE Ha onpejeneHa “prapact”),
¥ TePMOCTAaTHpaiKy NpoGaTa NpH Tasu TeMIepaTypa (T.¢. IPUBEXTaiiKH KATIHIIUTE B
“aHabuo3a™) 3a onpeenen MHTepBaJ oT Bpeme (10 yaca), BaxmeTnen OTKpHMBa, 10 He-
TOBHTE AYMH, CIEAHOTO 326€1eXHUTEIHO ABJICHIE:

B kosikoTo no-Bucoka Bh3pact ce TIPHBEXJAT KaIMHIMTE B aHAGUMOTHYHO ChoTO~

AHUE, TOJIKOBA NMO-royaM Gpoit He MoraT na M3IBPKAT TOBA CHCTOSHUE, T.C. IIPH TOBa-

Te YMHpaT.

Toga pusuuecko HabnIoneHHe Ges CBMHEHHE HM2 U MPsAK GHONOTHYEH CMUCDI.
I1. Y. BaxMeTheB He ocTaps mxosa OT CBOM Y4EHUIIH U IOC/1J0BATEIN B 6birap-
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ckata pusnka 1 Guodusuka. To3u GakT e JoCTOCH 3a chKaNeHUe, CHCTEMHH M3cieBa-
HHUA Ha TCHHHATE KPHUCTAJIM Y HAC 3a1104YBAT eABa pes 1968 r. BB OuaryecKus HHCTUTYT
Ha BAH. Hsakou acniekTy Ha Tesu u3cJiefBaHUs JeMOHCTPUPAT IbJGOKaTa aAKTYaJIHOCT
Ha HJenTe Ha BaXMeThbeB U B HAILM OHM: U3GATBAHETO HA KpUCTAIU3aLUATA NIPU KPH-
OKOHCEDPBALMA Ha KJIETKH B TEUEH a30T YPE3 OCTHKISBAHE HAa TEYHOKPUCTAJIHHS MOPH-
ABK HA KIETbYHUTE, MeMOpanH, KOeTO rapaHTHpa 06paTUMOTO My Bb3CTaHOBABaHE MIPH
Harpsisane® . JKuBaTa MaTepus ChILECTBYBA B TEHHOKPHCTANHO ChCTOSHUE B OTIpele-

' JieH TeMIIEpaTyPeH MHTePBa/l MEXITy H30TPOITHO TeYHO ChCTOSHUE (03HAYABAIO CMBPT)

Y TBBPAOKPUCTAJIHO ChCTOSHHE (KOETO OTHOBO € CHHOHHUM Ha CMBPT).

A.T. Metpos
NOTT - BAH

“YCTPEMA HA MATEPUSATA KbM
KPUCTAJIN3YBAHES

U3 nexyuu na npog. baxmemuee no ¢uzuka,
3umHo noayzooue 1904 - 1905 :e.

(CTYAeHTCKH 3aNUCKH)

Hsxou noxazsajiy KOCMHYHHUS NMPOM3XoL Ha rpanyunca'ra. Enno oT Ha#-TJIaBHUTE 0T~

BBbPKAEHUS 32 KOCMUYHUSA il TPOU3XOJ ca ClIyvanTe, KOraTo rpafylKaTa naja BbB BU
Ha JIeJleHH KPUCTAJIH, KOUTO HAKOra ca gocTa egpu. [IpousxoasT Ha Te3u KpHCTaJIH He
€ B CCTOSHUE A2 OBSCHH HH eflHa OT TEOPHHTE 3a 36MHHMS NTPOU3X0J Ha rpajylKara.
Topa e 6HJI0 IPH3HATO W OT CHITHUTE 3alIMTHULM Ha CTapHTe TeopH. 3 paspellapaHe
HaIlIMA BBIPOC Heka ce 0ObPHEM KbM Te3H KPUCTAJIH.

Axo B3eMeM BBLB BHUMaHMe, 4e 110 JabopaTopeH II'bT HUE He MOXeM Jia IIPHIOTBUM
JIeJIeH KPHUCTAJ MO-TOJIIM OT €JMH MHIMMETbP ¢ KAKBUTO OJ1aronpHsaTHH YCII0BHS U zéa
pasriojiarame, Hue lie pazbepem, 4e 3a JiefieHH kpueTanu ot 15-20 MM GH tzpmo norpe6-
HO 6e36poifHO KOMYEeCTBO BEKOBE, 32 CBOeTO obpasyBaHe, Mpelnojiaradky Jaxe, ye

ToBa 0OpasyBaHe 6 POU3INA3JIO0 MPH aBCOIIOTEH [TOKOI BBLB BBHIIHATA cpefa. Beuuko

TOBA € SICHO OT Ka3aHOTO 3a CTaJlaKTHTHTe. A ITBK KPUCTAJIH € TaKaBa IroJicMHHa HE

* BDIC A. ,[[epafcaycku, A. T. Hempos, M. [I. Mumos, A. Koaunkoega, Buosoauunama
MEMBPAHA KAMO MEUHOKPUCIAAHA CUCTEMA 8 NPOYECd HA KPUOKOHCEP8AYUAMA, & u
Hszcnedeanun no kpuobuonoeun Ha nonosume kaemku, ped. K. Bpamanoe, H3o. FAH, C.,

1983, cmp. 12-35.
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SAMH MbT ca 6N HAMUPAHU NPH BAJISHETO HA I'pajyLIKaTa. :
B MeXIyILIaHeTHHS NPOCTOp OTABHA € IPU3HATO CHLIECTBYBAHETO Ha TBBPAE ITBp-
rapa cpella, HapeueHa cBeToBeH eTep. Ho To3u eTep He TpaGBa fa cuMTame 32 CHBLp-
LIEHO YHCT; TOH € 3aMbPCEH ¢ TBhpPJIE paspeleHH ra30Be. HeitcTeuTento, ¢ oTnaneya-
BaHETO, Na KaXXeM, Ha HalllaTa aTMoc(epa oT 3eMaTa, INILTHOCTTA i TOCTENEHHO Ha-
MaJiABa; Half-CeTHE Ha BUCOUMHA NpUbIM3uTeNHO 200 KHIOMETPa BL3AYXLT € Thil psi-
ABK, IHOTO APUCHCTBUETO My HUE HE MOXKEM [la OTKPHEM C U3BECTHHTE HAM HHCTpY-
MEHTH, HO TOM BCe MaK ce HAMHMpPA Ha Ta3¥ BUCOMMHA U ce npocmpa Jaxe U MO-BHCOKO
C Ta3u pasiuka, ue ITbTHOCTTA MYy CTaBa HEM3MEPUMO MajiKa. CBIIOTO HEIO U ¢ aT-
MocepaTa Ha ApyruTe IUTAHETH, THH IOTO He MOKEM fia KaKeM KbJie € rpaHuilaTa
Mexay aTMoc(epuTe, Hatp. Ha 3eMaTa 1 Benepa. ' ‘ . ‘
Ho BB3ayxsT chIbpka B cebe ci He caMo a30T M KHCJIOPOJ, a H BOXHH HapH, KOUTO

Ca PasNpbCHATH BbB BUJ Ha Hal-MaJIKi OTIENHN YaCTHYKHU, KOHTO HHE HAPHIAME MO-
nexysd. Tesn MONeKyI I, NOAXBBPIEHH Ha eHH M ChILH 3AKOHH C [UIAHETHTE, c& IBH-
-KaT okoyio CI'bHUETO UM KaTo BIMAAT eJHa Ha Apyra, o6pasyBaT 3apojHIla Ha TO3H
KpHUCTaJl, OKOJIO KOHTO Ce IpymHMpaT APYTHTe GNHM3KO CTOAINM. Tead HamnacTRaHus
CTaBaT U3BBLHPEAHO 6aBHO, IOHEXKe HUE Tyka HMaMe paboTa ¢ OTIeJHMU MOJIEKYJIH, KO-

_ MTO cnopen npecMsiTanuaTa Ha O. E. Maitep, uMaT auamersp 5/100000 ot Mm. Ocsen

TOBa TE3M MOJICKYJIH Ca MHOTO OTHAJIE4eHH H ce NPUBIIMKABAT el[Ha KBbM JIpyra camo
TToJ1 BIMAHMETO Ha COOCTBEHMTE CH CHIIM, pa3bupa ce, HeHsMepHuMo 6aBHO. 3aToBa He e
TYAHO, aKO BB3PACTTa Ha KPHCTANHUTE I'PAJYLIKH ce 6POH ¢ MITHOHH T'oJHHH. Tpsbea
Aa 3abesieXXKM, Ue Ha BEILECTBOTO B MEXAYNIaHETBUS IPOCTOP He JelicTBa HU Texec-
TTa, HY MPOMSIHATA Ha TemIepaTypaTta (B CBETOBHHUA IpocTop TeMnepaTypaTa € [I0CTO-
fIHHA U € paBHa Ha -173°), TBH Mm0TO MOJIEKYIUTE H3BBPILUBAT CBOETO ABMXCHHE CpeJl
Hal-N'bJIHA THIIMHA W TIOKOH, ’
OT ropHOTO M3/H3a, e MATEPUSATA OCTABEHA Ha JNBHXEHHUETO CAMO Ha MOJIEKYJIHUTE
CH CHJIH, CC CTPEMHU KBbM KPUCTaIM3yBaHe, KbM MpaBHIHM CUMETPUYHH (POpPMH, T

IHOTO KPHCTAIBT © OKOHHATENIHATA (JOPMa Ha BELIECTBOTO, KOETO € OCTABEHO B I1OKO
¥ Ha COBCTBEHHTE CH MONIEKYIIAPHH CHJH . ‘ ‘ =

Noa6pana: Menka Jlazaposa
Inaeex ypeghux 8 Hauuonanuus MOJIMTEXHHYECKH MY3eil

TPUTE 3AKOHA HA TEPMOJMHAMUKATA (NEPVDPA3UPAHN)

lMepeu 3akoH: He Moxete aa nonyuuTe Helwwo, 6e3 aa ro uspaboture.

- Bropu sakou: Haii-MHoro10, KoeTo Moxere [a NOCTUTHETe Ypes paboTa, e Aa NPUIKTIoumTE 6e3
3aryém. o :

‘Tpern 3aKon: He Moxere Aa npukniounTe 6e3 3aryou.

v | K P
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kunuzonuc

ITPOCTPAHCTBOTO BbHB
PU3NYECKUTE TEOPHN

Y [IPUYMHUIIATA 34 TAKA HAPEYEHOTO
PEAJTHO ®M3HNYECKO ITPOCTPAHCTBO

~Asaps lMonukapos *

I I OHATUETO MPOCTPAHCTBO € CHILECTBEHO 33 OCHOBHUTE (husudecky Teopui. llle
CKULMpame HErOBOTO MACTO B TAX, CJIA KOETO LIe I'0 CHITOCTABUM C IIpeaJIoKe-
HMETO 3a T.Hap. peajHo ¢usuiecko npocTpancTso (POIT) B efHOMMEHHATA KHMIa Ha

XKenrpo JKenes, nosBuina ce npes maii 1996 r.

IMPOCTPAHCTBOTO CIIOPE]J ®U3UKATA

TeopeTuuHaTa Qu3Mka 06XBalLa HAKOJIKO (3aTBOPEHH) TEOPUH: MEXAHHKA, TEPMOIH-
HaMUKa, TEOPHA Ha NOJIETO (TeOopUs Ha OTHOCHTENIHOCTTA - ClIeUaIHa, 0611[a X KOCMO-
JIOTHS) U KBAHTOBA TEOPUS. \ :

B xnacuueckaTa MexaHuKa (KaKTO ¥ B HHTYHTHBHUTE HU [PEACTABY) TIPOCTPAHCTBO-

TO & TpUMepHO EBKiioBo. Bba ocHOBa Ha TOBa ce ONpeAENIT (reoMeTpHUHUTE) 0be-
MH Ha TejlaTa. KoraTo e 13BeCTHa TAXHATA Maca MOXKEM [Ja IPECMETHEM ILTbTHOCTTA
um d (d = maca (m) B exununa o6eM (V)). ’ '

€ onpefiesieHUTe N0 TO3W HAYMH 00EMH CE OIepHpa U B KUHETHYHATA TEOPHs U Tep-
MOJMHAMHKATa, KOETO MO3BO/IABA 2 ce (QOPMY/IUPAT 3aKOHH OT poJia Ha oH3M Ha Bolin-
MapuoT (32 peMNPOTHOTO OTHOLISHHE MeXIY 0GeM i HaJsSraHe [Ipi HESaHM ra308e).
Hapen c ToBa B cTaTHCTHYECKaTa TEPMOJUHAMHUKA Ce BBBexXa HOPMAJHO (T.e. HsMa-
o (U3UIECKH CMUCHI). MHOroMepHo ((ha3oBo) npocTpaHcTBO. '

TpumepHa EBKIMAOBA € NPOCTPaHCTBEHATA METPHKA B KJlacHueckaTa TeopHs Ha ejle-
KTp‘OMnI‘HH'I“HOTO nosne.

ENMHHOTO MPOCTPaHCTBEHO-BPEMEBO Pa3IIexkJaHe B CIIELUATHATA TEOPHS HA OTHO- -
- CHTENIHOCTTa BOJM JO YeTHPHMeEPHa KBasu-EBKIHIOBA METPHKA, B KOATO. YeTBEPTATA

KOOPAMHATA - TIHHEHHUAT eKBHBAJIEHT Ha BPEMETO - € UMarHHepHA, 2 KOODAMHATUTE Ha

3 . . .
"cbOHTHATA Ce NPOMEHAT MIPH NIpexXoJ OT e€IHa HHEepLHalHa OTIpaBHa CHCTEMA B Jpyra.

B ofmiaTa Teopys Ha OTHOCHTEHOCTTA YeTHPUMEPHATA HETIPEKbCHATOCT MMa HeeB-

" KIMLOBA - PiiMaHOBa - MeTpUKa, KOATO ONMCBA MPaBUTALIMOHHOTO MOJIE.

B xocMoytorusiTa MeTpuMkaTa Ha BeelleHaTa MOXe Ja € HeeBKJIMOOBa - PumaHoBa
(enuntuuna) M Ha Jlobauescku (xunepBosiMuHa), HO C'bIIO Taka M EBknugosa, B 3a-

* A. Honurapos, axademur, fiurocof
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BHCHMOCT OT BEJIMYMHATA HA CPEAHATA [UTbTHOCT HA KOCMUYHHITE MACH (p). Ilpu npe-
HEOPEKHMMH CIPAMO CKOPOCTTA Ha cscﬂnuﬂam CKOPOCTH Ha ABMXKEHHE HA KOCMHYeC-
_kuTE 06EKTH CBETOBHOTO MPOCTPAHCTBO (TPUMEPHO) ¢ XurepGoMMyHa ik BBKIMI0Ba
MeTpuKa ¢ 6e3kpaitHo, a MY eTMIITHYHA METPUKA TO € KpaiiHo. ‘

B kBaHTOBaTa MexaHuka, Hapex ¢ EBKIMI0BATA reOMETPHS, e U3MON3BA (opmasien
AMapaT HA MHOIOMEPHO (KOH(GUrypaLMOHHO) npocTpancTBo. KaTto ¢ HMaT mpensun
COTHOLUEHHATA HA HEMOPEAEJ/IEHOCTTa, T.HAP. KJIACHYECKH pasMepH Ha MHUKPoobex-
TUTE (6MEKTPOHH, HYKIJIOHH) ca 06PAaTHONPONOPLMOHATIHN HA MACHTE HM.

ToBa e, Halt-061m10 Ka3aHo, IPUETO BBLE (M3MKaTa. ‘

OcBeH TOBa yCTaHOBEHO €, Ue KOCMHYECKATA MaTepHs He e pasnpeneneHa paBHO-
MEpHO, a e CbCPeNoTOYeHa NIaBHO B 3BE3UTE, I'PYNIMPaHU B 3Be31HM cucTemi. Hemlo
moBeye, AaXKe aKO Ce IPHeMe Bb3IMOXHOCTTA 32 PABHOMEPHO paslIpeIeieHie Ha MaTe-
PUSITa, TOBA ChCTOSHHUE He MOXKE 1A Ce 3aa3u, Thit KATO NOJ AeiCTBUETO Ha rpaBHTa-
LMsTa [e 3ar0YHe NPOLEC HA KOHLISHTPUPAHe B 06pa3yBaHUs OT BHAA HA hakTUYECKH
HaOJIroaBaHUTE.

HNCEBJO-®HU3UYECKOTO [TPOCTPAHCTBO
B enna cratus B on.”®unocodoka MuchI” or 1980 I, U B cioMeHATaTa KHUMA HA I-H
JKenes ce npeasara HoBo noHsaTHe 32 H3HYECKO NpPOCTPAaHCTBO K CbOTBETHO 3a OMpe-
JelisHe Ha 006eMH, KaTO BMECTO KOHKpEeTHATa IIbTHOCT d ce B3eMa p (T.e. V = m/p). -
Kaxso uu napa ToBa? OnpaBiau iy ca NpeTeHUUUTE Ha apTOpa, 4e noxobHo HoRo-
BBBE/ICHHE OTKPUBA HOBH XOPUSOHTH Npel ChbBpeMeHHaTa BU3HKA U unocodus?

,[[Zl BHIHM KaK CTOH BBIIPOCHT ¢ CBCHTyaJ’lHdTO TNIPUITOKEHHE Ha TOBA [TOHATHE BHLB

‘bu3mkata. ‘ _

[To oTHOIWIEHHEe Ha MeXaHMKATA TOBA O3HAYABA OTXBBPJIAHE Ha Hel{HATA reoMeTpHY-
Ha OCHOBA, a CHIIC JMHAMHUKATA U TEOPUSTA HA rPaBHTALUATA.

HpacTudHOTO Npepasnpefelncuue Ha MaTepusaTa B “HOBOTO MPOCTPaHCTBO” 61 Ha-
PYLLHIIO yCTaHOBEHOTO IPaBUTALMOHHO B3aUMOJAGHCTBYE MEX LY KOCMUYECKUTE 06eK-
TH. B nopo6en cat win KOHTHHYaJIEH MOJEN PEMECTBAHETO Ha TeJaTa, JOKOJIKOTO
M306110 NOAIEXH HA HASHTH(ULMpAHE, ce CBEXAA 10 (QIIYKTYALMOHHH Pa3MECTBAHHUS
Ha efHOpoJHa Maca. Toit e nIleH oT JUHAMEKA U JONYycKa HAM-MHOT'0 OBHIKEHUS OT
poAa Ha kapTe3auaHCKUTE BUXpH. B MeTOpUUECKH MTaH TOBA € peBAHII CIIPSIMO KJIACH-
vyeckaTa JUHaAMHKA W JIMKBUAMpaAHEe Ha HebecHaTa MEXaHMKA.

Ha ce BbanpueMe Tasu aoramka G4 03HAYABATO 1A HE MOXEM Na PeIIMM 3aJjauM OT
POA2 Ha OHA3H, NOCTaBEHa Ha ApXMMeJl - Nl B KODOHATA Ha Lap XepoH e uMmajio
npHMec oT cpebpo HIH He. - .

IIpenstaranoTo HOBATOPETBO € CTEPHIIHO U Nopajy TOBA, Y€ TO U3KJTIOYUBA Bh3MOXK-~
HOCTTa Jia ce onpelesn 06eMbT (Iaxe U IPUBUAHMAT) HA Tella C HEM3BECTHA UITH HeOM-
Pe/IeHa Maca, HalpiMep Ha Koe la & OMEILIEHUe, 4 OCBEH TOBA HAJIara Ia ce IpueMe,
"€ ABe cIHAKBU MOMEIIEHH 61Xa MMANIH Pa3/iHieH 06eM B 3aBUCHMOCT OT KOHCTPYK-
uaTa (MaCHBHA MM Jieka). '
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BbpXy ocHOBaTa Ha To3M BB3IIE] € HEBB3MOKHA KMHETHUHATA Teopus. Cniopen Hero

MCEBLO-PEANIHUTE 06EMHU Ce NPOMEHAT CaMo IIpH U3MeHeHUe Ha MacaTa Ha TelaTa U
OCTABAT HE3ACCTHATM OT NPOMEHH Ha (akTHUeCKHUTe ofeMH, HANPHUMep Ha GajloH B
HAIYTO WM HEHANYTO CBCTOSHME. TOBA BAXMH NTO-CIIELMANIHO 33 IPEXOLA OT E/HO arpe-
FaTHO CHCTOSHUE (TEUHO) B APYro (ra3oBo), - 10KATO THKMO Te3H U3MEHEHHA ca BWIH
BAXKHO CBHOOpakeHUE B 110132 HA ATOMHCTHYHMA Bbarnen. Maobnio naesta sa (ncesmo-)
PEAJIHO IPOCTPAHCTBO U3KIIOUBA TUILTHH W CBDBXIUIBTHU CHCTOSHUA HAa MATEPHATA.
" BwnpocHoro monyckaHe BiM3a B KOH(JIMKT © TEOPHUSATA HAa OTHOCUTENHOCTTA, Thil
KaTO pA3rjex/a MpocTPaHCTBOTO OTKBCHATO OT BPEMETO H H3PHHUHO OTXBBPJIS [10J10-
KEHHETO 32 YETUPUMEPHA NMPOCTPAHCTBEHO-BPEMEBA HENpPEKbCHATOCT. TO € Hechs-
MECTUMO C NPOM3TUYALIATA OT PEJIATUBHUCTKATA TEOPHMA HA IPABUTALMATA BH3MOXK-
HOCT 32 CBIIECTBYBaHE Ha YEepHH AYIKH. ‘

HesaBucumo oT 06cTosITeNCTBOTO, He Pa3rIeKIAHUAT Bb3IVIe] 3aMCTBA TOHSTH-
CTO 3a CpeliHa IUIETHOCT HA MATEPHATA B KOCMUYEH Mallab oT MoaeuTe Ha Beeena-
Ta, Tol € HECBBMECTUM C MPOUITHHAILUTE OT TSX CXBALIAHUS 32 MIPOCTPAHCTBOTO.,

3a onpenenen Mosen Ha BeenenaTa reomMeTpuuHUST 06eM “ripunobuBa”™ pusnyecku
CMHUCBJT U OTHOILIEHMETO MY KbM (pusnueckust obeM e 1. B ciyuas o6aue ce oTHaCS 10
MOpOYeH KPET, Thi KaTO A0 TyK 06eMBT Ce onpe/esifiie ypes CpefHaTA IUIBTHOCT, a
Cera MocJe[HaTa e OINpeesis Bb3 OCHOBA Ha ofeMa (MpH mocTogHHa Maca). OcBeH
TOBA HEllaTa C& YC/OXKHSBAT, ThH KaTO 066MbT Ha KOCMUYHOTO MPOCTPAHCTRO 3aBHCH
OT METPUKATa, KOSTO & YyBCTBUTE/NHA KbM Malky H3MEHEHHS Ha BBLIPOCHATA ILIBT-
HOCT OKOJI0 (HaJ H MOJ) KpUTHYHATA. ‘

Ilpy namena maca Ha KOCMMYHATA MaTepHa O cileqBaio 06eMbT U IIBTHOCTTA 14
ca HEU3MEHHM, KOETO U3KIIOYBa Pa3LIKPABAHETO Ha CBETOBHOTO IIPOCTPAHCTRO.

3a KOCMOIOTMYHH MOJIENIH Ha T.Hap. NipasHa Beenena (c HyseBa cpeaHa IbTHOCT) obe-
MBT Ha TICEBIO-PEAIHOTO MPOCTPAHCTBO it 61 HeompeeneH. A U3BECTHO €, ye U pu
nUnca Ha MaTepus (Ha peaTHi YaCTHLA) IPOCTPAHCTBOTO MOXKE Jia € HIKPHBEHO pasiumps-,

sBawo ce (cps. Hamp., Jlonros, A. JI. u cbatopu. Kocmonorus panneii Beenentoit. M.,

1988, ¢.125). Criuo Taka GescMuciieH € HOBUAT NOAXOA 3a Beenena, KOSITO, BCNIEICTBHeE Ha
BastaHca Ha KOCMUYHITE MACK M IPaBUTALMOHHMS MacoB Ne(eKT, MMa HyJeBa Maca.

Haii-ceTHe, HOBUAT BB3IVIe ] 32 (PU3HUECKOTO IPOCTPAHCTRO JIMIIABA KBAHTOBATA Mé-
XaHUKa oT cneuuduunnte i obextu. Ipu nmocrynupaHusa Hos ofem Ha eJeKTPOHA -
oxosto 1 ky6. neuumeTsp - Tolf cTaBa MakpoofekT. ChUIOTO BaXH M 3a HYKIOHHTE,
YHUTO HOBM 06€MU CE H3MCKBA 1a Ca OKOJIO ABE XMJIS M ITBTH 110-TOEMH, JOKATO BCHLI-
HOCT OTHOLIGHHETO € TBKMO 06paTHOTO. '

Bes na m;m:pma KAKBUTO M Jia 6M0 IPEeMMCTBa, IPEANAraHaTA Hies (buxc) Bogm
A0 OCHOBHH NPOTUBOPEYHS C UsaTa (H3MKa (B TOBA YMCIO M ACTPOHOMMUSTA) ¥ ChOT-
BETHO Tps6Ba a ce OTXBBP/IH He CaMO KaTo GE3CMHCIIEHO YCIIOKHEHHE, HO M KaTo
obpeMeHeHa 0T CepUO3HH HECHOOPA3IHOCTH. ‘

Mono6Hu MocTpoekus G1Xa MOIVIA 2 ‘BHAAT CIOXKET 32 anTacTUHuEeH paskas, HO B

Hay4HO OTHOILICHHC Ca aHAXpOHH3BbM. ) "
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BBbJTAPCKA ®M3HYECKA KJIACI/IKA
100 I'OJUHU OT POXKIEHUETO HA
AKAA. I'. HAJDKAKOB

Axapn. Munko bopucos

Teopau Cmegianos Haoxwcarxos (1896 - 1981) ce sanucea 3a cmydenm no giusuka
U Mamemamuka 8s8 OU3UKO-Mamemamuyeckus faKyimem Ha Cogiutickun ynu-
gepcumem npe3 ecenma Ha 1915 2. Camo Hakoako Meceya caed mosa motl e Mobu-
ausupan u yuacmea ¢ IlTspeama ceemosua eotina. Caed demobususayusma moti
npodBANCABA CACOBAHEMO CU U KAMO BCUUKU demobunusupans cmydenmu 20 3a-
ewbpuiea npes 1920 2., emecmo ¢ uemupu camo c 08e200uUwN0 obyuenue, cied Koemo
nocmenea 8 yuumenckua cmascakimeru urcmumym. Ilpes oau 1921 2. e naznaven
3a acucmenm Kem kamedpama no OnuUmMHA PuIUKA NPU Qusuko-mamemamuyec-
kus gaxyamem na Cogduiickun ynusepcumem. ITo mosa . 6peme psrosodumensm
Ha ma3su kamedpa npod. Anexcandvp Xpucmog noumu He ce UHMEDECy8an Om
nHayka. I Hadowcakos ce offopma kamo usuk upes camoobpasosariie. 3a mosa
peulumenta poas u3uspasa Hezogamad cneyuaausayus ¢ aabopamopusma na Ilon
Janusnceen xom Buciuemo yuuauwe no undyempuanna Pusuia u xumus ¢ Hapuorc.
Tyk usgecmuo epeme moii cneyuaausupa u 6 Huemumyma “Paduym* npu Mapun
Kiopu. Kamo ocnoeno nanpaenenue na ceoama nayuna paboma I'. Hadoicakos cam
uzbupa omoenekmpuuHume 6.AeHUS 8 MBBPOU ouenexmpuyu. I1. Jlausxceen, ma-
Kap u cam 0a He e pabomun & mosa HANpAeAeHue, 20 NOOKPEnA u my cs30asa
yeaosus 3a paboma 6 “edno szvaue om cgoama aabopamopun”. Tyk I'. Hadxwcaroes.
caaza HA4aA0 HA C80UME eKCRepUMEHMAAHU U3CAe08ANUA 8BPXY (fomoeneKkmpuy-
nume neaenus. Caed saspsyanemo cu ¢ Bvazapus moil offopma obcmoiina ny6-

Sukayus “omoenexmpuuna nposodumocm ¢ mespou dueseKmpuyi U 8vHULeH

giomoeaexmpuuen efexm”, omneuamana ¢ I'oduwinura na Coguilckus yHusepci-
mem & 0ee uacmu - wacm I (1926 2.) u uacm II (1927 2.). C nesn moii cnaza Havano
Ha nayuynume uscnedsanus 8 Beazapus espxy flomoenexmpuunume AeAeHUA, KO-
umo naodomeopHo npodeaxcasam u ceza. Ha 21 ronu 1927 o. I Hadxcakos e
usbpan 3a doyenm no excnepumenmanna fiusuxa. Ha 28 okmomspu 1927 2. usHacs
C60AMa 8CMBRUMENNA AeKYUA Ha mema “EOuHCmE0 HA ceemAUHHUmME U edeKm-
puyHume Asaedus”. ‘ .

Bemshumennume nexyui Ha 8cUUKY XAOUAUMUPARI npenodasamenti 64Xa cmpo-
20 cnaseana mpaouyus na Cofuiickus ynueepcumem 0o Bmopama ceemosHa 8otina.
Caed mosa masu mpaduyus 3aHouRa 0a ce HAPYUIAsd u npes uiecmoecemme 200u-

(
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HU gcmanumesHume AeKYUU HANBAHO ce npexpamuxa. B mesu scmesnumenny ner-
yuu Hosousbpanume xabuaumupanu npenodasamenu usAu3axa nped yHueepcu-
MemeKama Hayuna obuecmeenoc, a Yecmo U no-ulupoKo nped yasama Geazap-
cka kyamypua obujecmsenocm, 3a 0a nokascam ceoama epyouyun ¢ Hayuinama
obaacm, na KoAmo ca ce noceemuau, a 3ae0HO ¢ MoBA U COUME CXBAUWAHUA 34
6vdewyama cu nayuno-uscaedosamencka, HAYUHO-OP2AHUZAMOPCKA, nedazoauyec-
Ka u npenodagamencka OeliHocm. '
Bemwnumennama nexyus wa maadus T Haodxcaros, usnecena npedu 70 200u-
HU, U ceea ce deme ¢ unmepec u 38y4u HAnvAHO co8pemerio. Ta npasu 3adwsab6ouen
npeaned Ha pazeumuemo Ha udeume 8 ONMUKAMA U CACKMPUUECMBOMO U epB3Ka-
ma mesncdy max. Ta coujo nokasea scasonume, no Koumo ce paseuxa no-Hama-
mBK npenodasamenckama, nedazo2uiecka u usciedosamencka detinocm Hal. Ha-
024CAKO8 U HA MHO20 Hez08U yuenuyu u nocaedosament. Ta moxce da ce cmama 3a
nepeama y HAc¢ Kaacuiecka Aekyus no gusuka. 3amosa Hue myk cu no3eonssame
0a npedaodcum Ha wumamenume edHo o6cmoilHo peslome na masu AeKyus, 8
pasmep om 0KO0 edHa mpema om Hes. 3a 0a ce 3anazu we camo Oyxwm, HO U
esuksm u cmuasm Ha maadua I. Hadocakos, mo e nanpaseno camo ¢ nezoeu
OPMU U CBC CBECEM MANKO HAUWU OYMU, HABCAKBOE oepadenu 8 ckobu. Ilozeonuru

CMe CU U CBheCeM MAAKU UBMEHEHIIA 8 nodpeofcc)aﬂemo HQ 0ePOMHUA Mamepua/t Ha

neKyuama, ¢ yea 0a ce noduepmanm HetiHume OCHOBHU Kauecmsd i COBPEMEHHO
38y uene.

BCTBIINTEJIHA JEKIIASI HA
T'EOPTY HAIZKAKOB

“IlocpecTBOM CBETIMHATA HHE C& HAMUPAME B HEIPEKHCHAT KOHTAKT C BBHITHUS
MHUD (CBAT) ... Beuuku APYrH yceTu HE MOTAT AOPU M OT YACTH 44 3AMEHST 3PEHUETO
-« [IpEBHHUTE HE Ca U MOIO3UPANH CIOXHOCTTA HA OHOBA, KOETO ¢4 HAPHYANN CBETJIH-
Ha ... [10-6,1130 10 HalmHMTe HELIHHN cXBaUaHus e yueHueTo Ha APUCTOTEJL, koiito
CMATAJI [VIEAAHETO KaTO eIHH IIPOLEC, IPH KOTO TAJIOTO AeficTBA HA OKOTO MOCPeA-
CTBOM MEX/IMHHATA Cpefja ... B mo-HOBO BpeMe HMaMe eMHCHOHHATA TEOpHS HA CBET-
JMHaTa, ce3fangera or HIOTOH ... XIOUI'EHC MPOTHBONOCTABH Ha EMUCHOHHATA

TEOpYsl CBOATA BRIHOOOpasHa Teopus ... JudppakuysaTa Ha CBETIHHATA, OTKPHTA OT

I'PUMAJIIIYA ..., unTepdepenuusra, otkputa ot JOHT 1 nonspusanusta ot MA-
JIIOC, mokaspaxa Bce nosede NPEeMMyLIECTBOTO HA BHLIHOOGpasHaTa TEOPUS Mpe]
eMHcHOHHATA ... Expa ¢ paborure na ®PEHEJ], koiT0 ... IOpasBy BLIHOOOpasHAaTa
TeOpHSt H OBICHH BCHYKM AN(PAKLIHOHHH, HHTEPQEPEHYHH U IONIAPUIALUOHHH ABJTE-
HRUs, Ce HAHECEe OKOHHYATeNeH yaap Ha TeopuaTa Ha HioToHa. BuanooGpasHaTa Te-

‘opust Ha @peHest HOCH ollle MMETO EIACTUYHA WM MEXaHHIHA TEOPHS HA CBET/IMHATA

... Belire mpasHyK 3a MexaHWYHATA TEOPHS HA CBETIMHATA, KOraTo. XaMHJITOH ... npen-
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CKa3Ba €HO CHLBBLPLIEHO HOBO ABJIEHME - KOHMYHATA pedpakuusa®.

“Ilo ToBa BpeMe Hail-rosieMHuTe QU3MLM U MATEMATHLIH, KATO OWJIEP, JIAILJIAC,
AUBBPUY, TAYC, IMPUXIJIE, XAMUJITOH, IKOBY, [IOACOH, I'PUH u ap. pa-
forexa B MEXaHUKATA ... B HAUaNOTO HA NIEBETHAAECETOTO CTONETHE TA C& CMATALLIE 33
uapuua Ha Haykute ... [IbnHara anamorus Ha 3akonute Ha KYJIOH cbe 3akoHa 3a
rPABHTALUATA MO3BOJIM M3BBHPENHO JIECHO HA CTIOMEHATHTE MO-rOpe YYeHHU Aa Tpe-
HecaT U3LAJI0 TeOPHATA Ha NOTEHUHANA OT MEXAHHUKATA B €J1EKTPUYECTBOTO U MarHe-
‘TU3Ma ... ['ocnogcTeaata MUCEI B IBEPBATA [TOJI0OBMHA HA MHHANOTO CTOJIETHE ...
(6e) ra 6BAAT BKIOYEHH OKHYATEIHO YYCHHUATA 33 CBETIHMHATA, €JIEKTPUUECTBOTO U
MArHETH3MA B MEXAHUKATA ... OCHOBHOTO CXBALIAHe B KJACHIECKATA MEXAHHKA, TAKA
HAape4YeHOoTO AAJeyHO ASHCTBHE ... Gelue U3BBHPEIHO MBYHO Aa (00sCHY) ... pasyiny-
HUTE ENEKTPOAMHAMUYHY SBJIEHUA, :

“AMITEP oxoHYATENIHO Ciisl B €HE eAUHCTBEHA 00NACT yHeHUATA 32 SJIEKTPHUECT--

BOTO ¥ MarHeTM3ma, KosTo obJjacT ce Hapede eNeKTpoiuHaMuKa ... ThKkMO B Tasy
enoxa ce sBH 3HAMEHUTHAT aHruiicky dusnk MAMKBJIL ®APAIEN ... (Toif) 3aMe-
HU JaJeyHOTO OEHCTBHE C Taka HapedeHoTo Onusko feifcteue ... apanei ... nokxasa
OTIUTHO, Ye [PH NMOCTABAHE HA PA3IMYHH BELIECTBA MEXAY TENATa ... eJleKTpuueckaTa
CHJIA 3HAUNTENHO CE MEHH ... Ha BBIPAKEHHETO, Ye eNeKTPUIHITE BIIHAHUS npeMu-
HaBaT Y Npe3 PasHOTO IPOCTPAHCTBO, TOH € MOI'BJI 1a OTFOBOPH, Ye H3006110 H1e He
3HAaeM JJIU NMPOCTPAHCTBOTO € ChBCEM NPasHo ... Papafell HACTOATENHO € ThPCHI
€/IHO HEMOCPEACTBEHO CHOTHOLIEHHE MEXY CBETIHMHATA U EJeKTPUYECTBOTO, 0Oade
KaKTO Ka3Ba CaMUAT TOH, pesyaTaTuTe ca Ouii oTpuuaTenHu. Bee nax npes cenreM-
Bpu 1845 r. nemy ce oTgaBa fa OTKpUe Taka HApeyeHOTO “MarHuTHO BBPTEHE MIOC-
KOCTTA Ha MOJAPU3ALMATA HA CBETJIMHATA B IPO3pauy Tena® ... Topa o6ave ocraHa-
JIO 3arafib4HO LEM NeTHaAeceT roauHu ... Gapaseil npeHece UEHTHPA HA BHUMAHH-
€TO B MEXAHHHATA Cpefad ... CAMOTO MOHATUE €NEKTPHYHY M MATHUTHU CHJIOBH JI-
_HHUM, KOETO ¥ [0 JAHEC OCTAaBA PBKOBOAHO B €1€KTPOTEXHUKATA, BbBeNe nak Papameit
.. Te3U HErOBY CXBALIAHMS TO JOBENOXA U 10 APYTO EAHO FEHUAIHO OTKpUTHE - (eNEK-
TPOMAarHUTHATA) HHIYKIHS.
“Bmarnegure Ha Dapazeii ... 0axa aGCONIOTHO YYXK/IH HA CHLIECTBYBALINTE TEOPUM
... Hanarauie ce ¢fiHa KOPEHHa IPOMSAHA HA TOFaBalIHUTE TEOPHY ... CE3AALEHOTO OT
®apapeii Gele 3aBBPIIEHO C BTOPH FeHHANEH 3aMaX OT HErOBUS ChOTEYECTBEHMK U
yuenux JIKEVIMC KJIAPK MAKCVYEJ ... TTo rosa Bpeme ... ["ayc Gewe cw3gan

'cBOATA a0COMOTHA H3MEPUTENHA CHCTEMA, KOSTO HEroBuaT CrTpyAHMK BEBEP npe-

Hece B eNEKTPUHMECTBOTO; NP TOBa NPOM3/A30Xa ABE HOBHM aBCOIIOTHH CHCTEMH -
EJEKTPHYHATA U €IeKTPOMArHuTHATA. M3HeHagaTa ce cheToeile B Ty, ue OTHOLIE-
HHETO HA €EAMHUMIIUTE KOJMYECTBO CJIEKTPHUHECTBO, B3ETH CIOPEA ABETE CHCTEMMU, HMa-
¢ H3IMEPEHHE Ha CKOPOCT M YHCIICHO Beue paBHO TOYHO Ha cxopocﬁa Ha CBETIH-
HATa. ,Tosyx ¢axt ... ocrapawe saragka. Eqsa Makcyen Moxa aa s paspewu®.

“Ienta My He € na M3NaraM OH3U H3BBHPEAHO TPYAEH IBT, MO KOHTO Makcyesi B

‘ o T ‘ . CBemsm na Pusukama - 1/97

personalia

[856 r. cu3gane cBOATA TEOPUS ... T HU € faaeHa B Mo-goctbiHa hopma oT XEPI 1
ot XEBUCAW]I. Criopen Tasu TEOPHS ... eNEKTPUUHH W MATHUTHH MONETA ... 10 OT-
JENHO ... MOTAaT 12 CBILECTBYBAT CaMO aKO Ca MOCTOSHHY ... Te3U ABE B3aMMHO MO~
paxxpaly ce cuiu (nosera) GbP30 ce PasNpOCTPAHSBAT B MPOCTPAHCTBOTO, KATO
eAHa eJIEKTPOMArHUTHA BBJIHA ... B HOBATA eNiekTPOAMHAMHUKA ... (Makcyes1) BKIOUY
¥ CBeTAMHATA .. T4 OAaje ¥ efjHa MPoCTa BPBH3KA ... : JAUEJIEKTPUYHATA KOHCTAHTA
(MpoHHLIAEMOCT) HA e[IHA CPeJla € PABHA HA KBApaTa Ha koedUuUMeHTa (oKa3aTes)
HA MpeYynBaHeTo H*. ‘ ,

“Xepu Gewue nun60k TeopeTmc M B CBUIOTO BpeMe CPBYEH eKcrepumeHTaTop. Tok
pa3bpa dusuueckuss CMUCEI HA TeopusiTa Ha MaKCyen ... KaTO TPeMaxHa BCHYKUS

‘6anacT OT MeXaHWYHY HarJely, BbpXy KOUTO Makcyen ce MbUelle Aa U3rpaan CBO-

aTa Teopus ... B 1887 r. ... Xepl ... 0Jy4u 33 NPBB BT ENEKTPUYHU BBIAHH ... Tol
HATPABH CBOETO OTKPHTHE, KATO H3noa3sa u xyOasus ananus Ha XEMXOJIL u nopn
KEJIBVIH BBbpXy eleKTPUUHUTE TPENTEHNA NPH M3NPa3BaHETO HA eaHa JlaiiaeHcka
cThKneHuua ... [Tokasa oLue, 4e Te NpUTeKABAT PEAMIA ONTHIHK CBOHCTBA; OTPaXe-
HUE, NpedyrBaxe, NONAApU3aALMI U UHTephepeHuns”,

“Hali-kbcaTa enekTpuuHa BbaHa, koaTo nonyuu XEPI], Geuwe 60 cm, T.e. 100 000
NBTH [O-ABJIrA OT Hall-ABAraTa u3BECTHA TOTABA ONTHYHA BBIHA ... 5,3 m (Jlanru) ..

[TuTaure Ce, ChLICCTBYBAT JIU eﬂeKTpOMaFHI/ITHH TPETNTeHUA B Ta3W rpamMajHa, HeU3-

BECTHA 00.1aCT, K0ATO OBXBalIALIE B CHEKTHPA LeNn ceaemHaeceT okrasy ... Cien
JIAHIJIN ugpa [TAIIEH, koiito usmepsa pbaHa oT 10 m ... PYBEHC ... cbe cBouTe
ceTpysunuu HUKOJIC, EITKWHAC, XOJIHATEJ], BAVIEP nocTeneHHo HOCTHra B
1911 r. o 320 m = 0,32 mm. Egpa B 1925 r. HUKOJIC u TEAP ... moxaxa na gunat-
pupat pbiaHa oT 420 m ... ChluuTe W3cnegoBaTENM NOJyIMxa B 1923 r. enexTpuyecka
BBAHA.OT 1,8 MM ... [Ipenu Tax (B o6aacTra Ha KBCUTE ENEKTPUYHH BLIHK) HMaMe
uscnenpanusta Ha PUTY, JIEBEJIEB, JIAMIIA, BAMEP. Tpabea cwulo fa criome-
nem Tyk pabotute Ha MbOBUYC, APKAJUEBA, JIEBUTCKU. Ot apyra cTpasa

k H3cjaenBaHuATa 6’Bp30 Ce pasLnpuxa W Ha JABO OT BUAUMUA CNIEKTED, B ynTpaBmone-

TopaTa obnact. Tyk Ha [1BPBO MsAcTO UMame paborute va ITYMAH, JIAVIMAH, u
MUWJIUKAH. Mocnenuust B 1921 r. nonyuu ynrpasuoneTopa BbiHa 136 A... B nava-

‘noto Ha 1927 r. Tu6o ... npeTenaupa aa e crurHan 1o 40 A, usmeppanuaTa My obage

HE Cca 3aBbPLISHH".

“Mapaneil 1 Makcyen ... jaxe Xepil ... OTHA0XA [0 e[HA KPAHHOCT - 1a oTpekat
‘enempmécmo*ro kato cy6eranums ... HayxkaTa o6aue e Tpabsano qa Tperue no Hos
mbT ... nTepecno e, ye XEPLI ... He € 104031pan JOpH, Y€ TE3U HOBH OTKPHTHS L1e

. BOIST HAYAJOTO CM OT MOCHEAHATA HErOBA excnepumemaﬂﬂa p'160Ta “TIpemunana-
'HE HA KATOJHUTE JIbYU NPe3 THHKM METAIHN NHCTOBE®,

 “ATOMM3MBT Ha MaTepuiTa BB3TBPXKECTBYBA OKHUATEJHO ¢BA B HA1aNO0TO HA HAC-
Tosuue'ro CTOJIeTHE; B OHOBA BPEME TOBA Y4eHHE HMALIe JOCTA NPOTUBHMLK ... B 1881
r. Xemxonu ... kasay: “Ilpuemem Ny, 4e€ XUMUYHUTE €J1EMEHTH Ca ChCTABEHU OT ATO-
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MH, TO 3akOHUTe Ha Dapajeil 3a efeKTPONU3ATA HU MOKAa3BaT, Y€ ChILUO ThH U eEKT-
PHYECTBOTO ... € PA3JEICHO HA ONPENENEHH eNEMEHTADHU KBAHTU MK YacTHLY ..,
CTOHEM cmsTaime Tesu aToMu Ha eJISKTPUYECTBOTO 33 HEM3MEHHU KOHCTAHTH U '
Hape4e ... ENeKTPOHR® . ‘

“UnTepechT Ha Qu3MLMTE ... ce NPEXBBPJIM BEPXY ... KATOAHUTE JBYH ... 3a TOBa
CIIOMOIHa Hali-MHOr0 paGotara na Xepu ot 1892 r., 3a kosTO cIoMeHax. Heroeust
Toraeamed acucrent JIEHAP/] ... none Topa H3CJICABAHE U CIIOJTYYU Npe3 eQHO ThH-
KO aJlyMHHUEBO NPO30pYE [a U3BAAM KATOLHUTE JIbYM M3BBLH eBaKyupaHaTa TpwOa.
Toga ... no3sosnsBame ga ce IpOy4aT KATOAHMTE JIBYH [IPU PA3NHYHMU YCAOBHS ... V-
TAHOBH C€, Y€ ... (Te) MPEACTABNABAT NOTOK OT ... eJeKTpoHU. M3Mmepu ce konuuecTso-
TO EJIEKTPUIECTBO, KOBTO HOCH BCEKH €IEKTPOH, KAKTO H CKOpPOCTTa Ha eJIeKTPOHa,

“Craenpammara (1895) roguna PbOHTTEH, kaTo nosTapse onuTHTe Ha Jlenapy-

3abeisi3a, 4e MECTAaTa OT TPBHATA, KOUTO CA OCBETEHH OT KaTOOHUTE J'bYH, CTABAT
M3TOYHHK Ha HOBM, HENIO3HATH [0 TOrapa Nbun. JIbunte “X win KaKTO 'l Hapuuame
AHEC “pBOHTreHOBH® ... Eqna morajka, e Te TPENTAT HANPEYHO, KATO CBETJIHHATA,
CaMO € I'BKMHATA HA BBJHATA UM € N10-MaJIka OT Haf-KbcaTa [I03HATA CBET/JMHHA
BbJIHA, Ce 10Ka3a onuTHO enpa k 1912 1. ... (4pes) namenus CriekTporpaguied MeTox
~- 38 DPOHTTEHOBUTE buM OT Jlaye ..., YCBBBPLIEHCTBAH oT Gawa u cud BPAT, u ot
SUT'BAH ... Tuec ¢ paborute Ha 3urban u TOPEYC u Hanocnensk (1926-27) na
JOBEJIUE ce Jocturna go 140 A, ¢ koeto PHOHTTCHOBHAT CIEKTBD CE CHEAMHU
HAN'BJHO C ONTHYBMS. OTKPHUTHTE PaAMOAKTUBHM raMa IBUH UMAT CBIUHS EJEKTPO-
MAarHUTEH XapakTep Ha PLOHTIEHOBUTE, 3aCTBIIBAT Ce ¢ NOCJeIHUTE U OTHBAT OLIE
HAKOJIKO OKTABY HAJIABO (KBM NMO-KBCH IBJIMUHU HA BBIIHHTE) .

“JIOPEHI] cr3nage B 1895 r. caosita CJeKTpOHHA Teopus ... Tolt 3arnasu ypaBHeHu-
Ara Ha Makcyen - Xepn ... Eqna ABBpYAIla B IPOCTPAHCTBOTO ESKTPUYHA YACTHIA
¥Ma BCHYKM CBOHCTBA Ha eIeKTPUYEH TOK, KOWTO Teye mo €IMH NMPOBOJHUK ... Topa
cxBaiiane Ha JIopeHu ce motBmpxknaBa oT 3a6e1eXUTEHUS ONUT Ha aMepHKaHeua
POYJIAH,ZI, KOHTO nokasa, 4e enHo HAEJIEKTPUBHPAHO TS0, JOBEHEHO N0 6Bp3o
BbPTEHE, OTK/IOHABA MATHUTHATA CTPEJIKA, KAKTO S OTKJOHSABA I CIeKTPUYECKUS TOK
... OcTaBaure cera ja ce AOMyCHE, Ue eNIEKTPOHMTE Ca ENACTUYHO CBBP3AHM C ATOMUTE
-+~ M 9€ MOTaT na TpentAT ... Tpentsuust €IeKTPOH IIE IOPOIH ... CBETAHHEH JIBY ...
TBKMO B TOBa Bpeme 3EEMAH OTKPY €IHH ABIIEHHE, KOETO KATO 4Ye Nu Loiijge qa
TOTBBEpAU TeopusTa Ha JlopeH ... Beaxa CHEKTPANHA JIMHUA Ce Pa3slIMpPABA U NpH
(MOCTATBYHO) CUJIHO MArHMTHO mONe ce pasfiens Ha (HAKONKO) CHEKTPANIHH JHHUK
(npu Taka HapeveHus HOpMaleH eekT-Tpu). HopmanuusT edexr na 3eeman ce 06scuu
Ao6pe OT efeKTpoHHATA TEOpHua“.

“CeluecTpypaine o6aue CIOUH OTAEJ Ha CBETJIMHATA, B KOHTO KATO ue Ju He3aBUCH-
MO OT DA3JIMYHHTE TEOPETHUHH BB3IIEAH 32 HelHATA CBLUIHOCT, eKCIIepUMEHTAHATA
tusuka Geue Hatpynana u npoxbjkaBallie 1a HATPYNBA OTPOMEH MéTepuaﬂ C IOYTH
HEBEPOATHA TOYHOCT. [lymaTa MU € 32 CHEKTPAJIHU aHAJIH3. KVPXO® u BYH3EH
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rmokazaxa, 4€ CBeTsALIHTE Napyu Ha BCEKH XMMUWYEH &JIeMEHT URJTBYBAT XapakTepHH 3a

.eJIeMeHTa CHIEKTPATHY JIMHUU. MGTO,LII/IKaTa Ha CMEKTpanHUS aHaIH3 Ce pa3Bu 6”f>p30

... TyK Ha MBPBO MACTO 11e OCTaHE UMETO Ha AMEPHKAHCKUS Q)usgnc POVIJIAH], ¢
Heropara BAJ'EOHATA U(PAKLMOHHA PELIeTKa, KAKTO ¥ UMEHATA Ha MAMUKEJICOH,

.®ABPU u TTEPO, JIYMEP u I'EPKE ... CaMo BbB BHIHMHSA CINEKTBD UMAa HIKOJIKO

ACCETKN XUIANM CHEKTPANHU JHHUM, NBDKMHUTE HA BBIHHTE HA KOUTO Ca U3MEPEHHM
C OrpOMHA TOYHOCT OT eHa MUJIHAPIHA 9aCT OT MUJIMIMETBPA - TOUYHOCT HEMO3HATA
AOCEra B HIMEPUTENHATA TEXHUKA ... CIIEKTPOrpapUIHUAT METOL ... 33 PEHTTEHOBHTE
NBYH ... (CBLIO) JHEC CBIEPHUYY (110 TOYHOCT) HA ONTHIHUTE MeTtoau®.

“EnexTpouHaMuKaTa ... 06XBAINa NOCTENEHHO BCHYKH HaH-MOJEPHH U Haii-3ara-
ABYHM SBJIEHUS Ha (u3KKaTa ... I THKMO TOraBa, KOTATO eJIeKTPOAMHAMMKATA, Ce
M3OHMraLle KaTO Haii-U3ALUHA M HAR-TIPELM3HA KJOHKA HA HALIETO NO3HAHME, TOSIBUXA
Ce NPOTHBOpE M, KOWTO 3acTpaluasaxa 1a CbO00pAT TOBA rop10 3AaHHe HA YOBELIKa-
Ta MUCB ... OTKPUTUTE (BaKTH, KOUTO NOKA3Baxa Mo eaNH Gescriopen HayuH, e esnex-
TPUYHHTE, MATHUTHUTE U CBETIMHHHUTE SABJEHHA UMAT OOLIO HAYANO Lie OCTaHaT
3aBHHATM; TEOPETHYHATA Croiika obade Ha Teau dakTu Gewe 3acTpamena®,

“Mlo TakoBa MpoTHBOpeuME NOCTHrHA 3a OPBEB 0BT HEMKUST TeopeTuk MAKC
IIJIAHK, koraTo ce onura ja npesece NPUHIUIIUTE Ha TEPMOJMHAMHKATA ... B €JIeK-
TpoauHamukara ... IIpecmstanusTa Ha [lnank B3 OCHOBA Ha KJIaCH4eCKaTa Teopus
MOKa3axa, 4e JIbYMCTATA EHEPris HA EAHO aBCONIOTHO YEPHO TANO, TpsaOea Hempe-
KBCHATO [a HApacCTBa KBM YNTpaBUOJeTOBaTa obnacT Ha crekthpa. Topa Gere B
N'BJIHO TIPOTHBOPEYHE C ONUTA, KOHTO NMOKa3Balile, EHEPTUATA IPEMHHABA NPe3 eIMH
MaKCHMYM M GBP30 Crafa KbM HyJa BynTpasuonerosata obaact. [Inank He camo ce
3a[l0BOJIM [ MOCOYH TOBA NPOTHBOpEYMe. TOM nokasa M HAUMH 32 HEFOBOTO OTCTPA-

'HHBaHe. 3a razu LEJ ... ZONYCHA, Y€ BHepruaTa, KOSTO UINBYBA ElHA TpenTALla yac-

THLIA WM €AMH OCLUMJIATOD, HE C& MEHHM HeNpeKbCHATO, KaKTO Ka3Ba KJIacHYeckaTa
TEOPUsA, & HA CKOKOBE ... MI3anbueHnAT KBAHT eHeprus wie 6bae TONKOBA TO-TONAM,
KOJNKOTO QPEKaHCHT (4€CTOTATA) € NO-rosMa ... [nank mormycka, e (1) abcopbupa-
HETO Ha J'bYUCTATA EHEPIUsl CTABA HA TAKMBA CKOKOBE UJIU KBAHTH ... B3 OCHOBA Ha
CBOSTA KBAHTOBA XUMoTesa [LnaHk MOXa 14 M3Bee eaHa bopmyna (3a crieKTpanHOTO
pasnpee/eHne Ha U3JBYBAHETO HA abCONIOTHO YEPHO TAJO), KOATO Gelle B IWBJIHO
Cerjiacue ¢ ... onuta .. Tasu HoBock3gajeHa Teopus Gelue HapedeHa KBAHTOBA Te-

. opus®,

“OT HAYaNOTO HA HACTOSLIOTO CTONETHE ONMUTHATA ¢u3MKka HATPyNa HOBKM IPYNU
OT SIBJIEHHA - QOTOTYMHHUCLEHTHH, (HOTOEJIEKTPUYHH M TP., KOUTO CHIIO Thil HE MO-

Kexa Jla Ce BMBKHAT B KJIACHYeCKaTa TeOpHs ... MonepHuTe GOTOeNEKTPHIHY H3C-’

JieJBaHus BOAAT HaYanoTo ¢y oT Jlenapa. B 1900 r. Toii oka3a ONUTHO, He OCBETEHH-
Te MaTepUaNy M3b4BaT enexTpoHi. B 1902 r. Jlenap usMepy ckopocTTa Ha OTeN-
HUTE eJIEKTPOHH, IPH KOETO IOJy4H CHBBPLICHO U3HEHABAIIM PE3YNTATH .+ Kogt-
KOTO € ITO-KBCa ABJKHHATA HAa BBJIHATA Ha MAJAINATA CBETIHHA, TOJKOBA & TI0-PONg-
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Ma CKODOCTTA Ha OTHENHUTE eJekTponu ... SOMEP®EJI/| u JIEBAM ce onuraxa na
OGSICHAT PE3y/NTATHTE OT CHLIMS ONUT, KATO PHEMAXA, Y€ CBETIMHATA CE PasHpoCT-
paHABA ... HETPEK'BCHATO BBJIHOOOPA3HO, HO NOHA0XA N0 MBJHO HECHIVIACHE C ONUTA
v, 46 TIO-MHTEH3MBHATA CBET/IMHA LUE [IPUYMHU MO-TOJAMA KMHETHUHA GHEPrus Ha
ENIEKTPOHKTE, A CJIEAOBATENHO H NO-TONAMA CKOPOCT ... I3BECTHUAT HA BCUYKH Te-
opetix AMHIATH nokasa, 4e BCHYKM Te3H ABJSHHS MOTaT Ja ce OOSCHAT MO eAMH
BEJIMKOJIETIEH HAYHH, aKO CE JIOMyCHE, Ye CBETIIMHHATA EHEPIUA HE CaMO CE H3JIBYBA U

MOrIBLIA HA KBAHTH ... HO U Y€ CE PasnpoCTPaHABA HA KBAHTU. EHEPrusTa Ha KBaHTa

hn oTuea oryacTy kxato pafora p 33 OTKLCBAHE HA EJIEKTPOHA OT METAJJHATA IIOBBP-
XHOCT ..., & OCTaHJIaTa 4aCT OTHBA 38 YCKOPSBAHE Ha 8JEKTPOHA Aa MY IPENaje 13BEc-
THA KMHETHIHA eHeprus mv?/2 ... Konkoto jna ce Hamanspa cuata (MHTEHSHTETA) HA
CBETJIMHATA, 3aI1a3M JIM CE LBETET, SHAYH YMCIOTO HA TPENTEHUATA N, TO U V HAMa Ja
ce MeHM". ‘ .
“EfuH MOCIEAEH U CHBBPIICHO HEOYAKBAH yHap Ha BBJIHOOGPA3HATA TEOPUS Ha-
‘Hece B 1923 r. onureT Ha Komnron, KOMIITOH ... HAMEDH, U€ B ... pascesHaTa OT
EAHO TAJIO PEHTTEHOBA CBETIMHA ... CE CB/ABPKAT OCBEH 'BYHM OT CBHLUATA ABJKHHA HA
BhJIHATA, KAKTO HA NafalaTa CBETNHHA, H IBYHU C HO-TOIAMA ABXKMHA HA BLIHATA ...
Tosu ... onut e CABP3aH C OrPOMHH EKCIIEPHUMEHTANHY MBYHOTHM, KOUTO Kapaxa aa
CC CITOPH L/ 0CEMHAJECET MeceLla, [aIM TE3H TbUH HE Ce JBJKAT HA HAKAKBA [PELIKa.

Huec Toil e HamBAHO yCTaHOBeH, AKO pelnm aa 06ACHUM TOBA ABJIEHHE C KJIACHYEC-

kaTa Teopus, 6u Tpabeax na ce oTkaxem OT qBa [IPUHLIKIIA, MEXIY KOUTO U TO3H 33
CPXPAHEHHETO Ha eHEPrusATa. KBaHTOBATA TEOPHS MBBLHPENHO JIEKO OBACHIBA edek-

Ta Ha KomnTox ... OT yAapa Ha eJUH KBaHT PHOHTIEHOBA CBETJIMHA hn ¢ €OUH €JICK-.

‘TPOH ..., MOCNEAHUAT NOy4aBa KUHETHIHA eHeprus mv?/2. Tasu eHeprus He Moxe 1a
CC B36ME 32 CMETKa Ha CKOPOCTTA Ha KBAHTA, 3al0TO ChIUIACHO PeJJaTHBHATA TeOpUH

CKOPOCTTA Ha CBETJIMHATA € TOCTOAHHA, HO 33Tyl peKaHChT (aecToTara) we ce npo-
MEHH Ha n‘“, ’ '

- “Bb3 OCHOBA HA YHMCTO EKCHEPHMEHTANHU M3C/IeABAHMIS PbABPOOP nonycua,

1€ aTOMPBT € HANPABEH OT €J{HO TEXKO AAPO, MOJNOKHUTEIHO HACJIEKTPUIUPAHO, OKOIO
KQ8TO C& BBLPTAT JIeKUTE enekTporH. Obaye, CHrIacHO eIEKTPOHHATA TEOPHUS, TE3H
BEPTSILUM CE CNEKTPOHM MPEJCTABASBAT NPOMEHIIUBH TOKOBE; Lie TPiGpa CAeoBa-
TCIHO N3 Ce M3BYBA SMEKTPOMArHUTHA EHEPTUs B IIPOCTPAHCTBOTO. Tasu eHeprus
L6 CC B3MMA OT KHHETHHATA EHEPIUsSl HA EIEKTPOHHTE, IOPa/H KOETO CKOPOCTTA MM

i€ HaManapa Bce NOBEYE; HBUKEHHUETO IUe ClIpE U ENEKTPOHUTE, NIPpUBJICHYEHU 1€ -

-JaJHaT B AApoT0. ATOMBT Ha Phabpdopna e ympe. Ho ce spu muagysat HAJIC
BOP, KOHATO B 1913 r. BLBE/IE 3aKOHUTE HA KBAHTORTA TEOPHsS B ATOMHUS MOJE] Ha
Peaepdopn ... Bop ... BEBene eqHa cmena xumoTesa: Cnopen Hes B atoMma ... Chlec-
TBYBAT KPBIOBH MbTULIA (OPOHTH), TPU ABHKEHHE 110 KOUTO HE CE U3ILUBA eHeprus.
Tesu meTrima (opGuTu) xapakrepusupar PA3NUYHKTE EHEPIETUYHH HUBA HA aTOMA.
Camo npu npeckauane na SJIEKTPOHA OT €[IHO MO-BHCOKO HMBO HA EHEPIUS KBM I10-
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HHCKO HUBO, C€ OT/e/1d KBAHT JIBYUCTA EHEPTHUS ..., KOHTO XapaKkTepu3npa eHa CIIeKT-
panHa JuHMs. CBC CBOATA TEOPMS ... BOp ... OGSCHH NPOM3XOaA HA CTIEKTPATHUTE JH-
HHM ... 32[0BOJIUTENHO CAMO 32 aTOMH C EMH E€JIEKTPOH, KAKBBTO € BOZOPOIHHMAT
aToM. ATOMHATa TEOpUs HA Bop, KOATO & TeopHs Ha CHEKTPANHUS aHANM3 (HA ATOMHH- ‘
T CIIEKTPH), 32 16CET FOAUHHU CE PA3BU B UH oBLIHMpeH AN Ha MojepHaTa (H3mKa“.
“HopaTa KBaHTOBA TEOPHUI ... IPOTUBOMOCTABY CBOS Bb3TJIE 3 MPEKBCHATH KBAH-
TOBM NMPOLECH Ha HEMPEKBLCHATMTE eJIEKTPOMArHUTHHU NPOLECH HA KJlacH4eckaTa Te-
opus ... T 0GSCHYM BENUKONENHO BCHYKU SIBJIEHHUS, KOMTO C€ OTHACAT 10 TIPOU3BENK-
JIaHETO U NMPEBPBLIAHETO HA CBETIHHATA, HO TS NPOAB/KABA 1a CTOH Oe3CUiIHA Npex
SIBJIEHUSTA HA AUPPAKLMATS, HHTEP HePEeHLUATA, AUCIEPCUATA U T.H., KOUTO TaKa eJie-
raHTHO OOSCHSBA KjlacHueckaTa enexfponnﬂamuxa. HapexpgaTa, ue HOBATA TEOPHUS
ute crbopu crapara u e obeuHY BCHUYKM ABJEHHS HE Ce ONpaBha; HO 3aTOBA ITBK
JHEC HWE Ce HaMUpaMme Mpejd eAMH Ayalu3bM B eJekTponuHamukaTa ... OnurHara
¢u3MKa [TOKA3a HEABYCMUCIEHO, Y€ ChILECTBYBA €HO ITHJIHO €IMHCTBO HA CBETJIHH-
HUTE U eIEKTPUIHUTE SABJECHUA; TS 4aKa HHEC OT TEOPEeTHYHATA (H3UKA €HA 3aBBp-
[IEHa KapTHHA Ha TOBA eNMHCTBO. TeopeTuuHaTa (PU3HKA THPCH HAUMH 12 npeoso-
Jjiee Tasy Kpuaa. XAM3EHBEPT Ch3fafle CBOSITA KRAHTORA MexaHuka. JJE BPOWJ1
HAXBBPJIM UACHTE HA eJHa OHAYNALUHOHHA (BBJIHOBA) MEXaHUKa, KOMTO TTOAME U pa3-
pa6oru MIPBOIVTHIEP. [To pasnuyHu NBTHLIA CE OTHBA KBM €[HA K ChLUA LeJ: 1a

'Ce CBEMHAT IPEKBCHATHTE KBAHTOBH IPOLIECH B MATEPUATA C HENPEKBLCHATUTE eJIeK-

TPOMArHUTHHU NPOLECH B TPOCTPAHCTBOTO®,
* * * }

Taka maaduam, mpudecem u edna eoduuien, I'. Hadxcarkos ¢udncoa paseumi-
emo Ha udeume 68 HUUKAMA NPeE3 3AAMHUA Jesemuadecemii 6ex 0m UCHmOop-
Ama 1l 14 npes nepsama Yemespm Ha 08adecemus ek, K02amo ms NPejiCUes Kpusd
u 8 Hes ce uzespuil dvaboka pesosioyus. B nexyuama ca namepuau macmo u
MOUHA OYeHKa ROBEUEMO OCHOBHU OMKPUMUA U 8B32/1€0U NPe3 MO3U 0paMAMU YeH
nepuod om passumuemo na fusuxama. He ca cnomenamu camo Hogume 8b324e0u
Ha AUHwatin 3a OMHOCUMEAROCMMA, npOCMPAILCMEOMO, 8PEMERIO U 2PASUIMAY -
sama. Bepoamuo 3a mosa, 4e me ca cmoaau no-oaseue om onumHama fusuxa, ia
xoamo I'. Hadxcakoe ce noceemii kamo yuet. :

Beexu yuen obaue mpabsa da cedemasga 20AAMa epyOUYUS 6 eOHA WLUPOKad 06~
LQCM, ¢ NBAHO HO3HABAHE HA €OHO U3BPANO 8 HEA HANPABACHUC U KOHKPENIHO HOC-
masen. 8 Hezo nayuen npobrem. I'. Hadocarxos demoncmpupa moea cwe ceoima
nwpaa eeue cnomenama Hayuna paboma. C nes moti caaea mHozo 006po: Ha4ano na
passumuemo ¢ Beazapus Ha nayuiume 1430ﬂ¢aeaﬂz,1fz 8apXy fomoenekmpuunume
AeAeHUA, KOUMO npod%ﬂ?:cae:am yenewno u ceeda. Tasu paboma csujo npunaoae-

ocu Kom Ovazapckama ¢iusudecka kaacukda. ‘ B
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HELLO OT HALLUNA KAAEHOAP

O'r 15-11 go 17-t Hoemepu &8 HC npu CY - MboAedMua cg CbeToR TpaAMLIMOHHATA exeroaHa
oTueTHa cecust Ha Codmitckns kaoH Ha CPB. Mo wWacTAuBoO ChBHASSHUS MPe3 HOBMBPU T.I,
ce HasbpLLIBAT U 25 roguHn o7 chilecteysaHeTo Ha CB. YsTtabpTeekoeHuaT lobuaeii e rnosoy, 3a

.cepuosHa paBHOCMETKa, U3BoJu M pa3bupa ce, Gbaewm naaHose. [leTneceT Gu3anUK n3nbasart

3acegarteAHaTa 3asa Mo BPeMe Ha YeTUPUTe 3acefaHusi U ¢ XKeAaHue 1 OTrOBOPHOCT yyacTraT B
AUCKYCUUTe, ‘

ToprocT M3NbABA BCEKN OT MPUCHCTBALUMTE - TOBA € Hail-roAeMUAT KAoH Ha C(PB. B Hero ca
kapTtoTtekmpany 2000 aywm. B Tosa uucao ca 425 nperiogasatean b BY3, 360 yunrean, 687 ¢u-
3uum, paboterm B BAH. 85 ca yyacTHuuMTe B 3BeHaTta Kbm MH3, 218 ca npou3soacTBeHM LSHTPO-
Be 1 oule 60 yuacTBaTt B pasAMHMHU KOMUTETH, U3BATEACTEBA, MUHUCTEPCTBA U APYrU BeAOMCTBA.
165 ca cTyaeHTyH, acnupaHTy 1 reHcuorepu. CkyuHo Buxa 3Bydaan Te3u unbpy, ako 3ag TaxX He ce
Kpue akTuBHaTa paboTa Ha PbLKOBOJCTBOTO Ha Coduitckna kaol Ha CPOB. KoAko MHoro xap u
Be3KOPUCTEH NaTPUOTU3BM € HYXEH B Te3U TeXKM BpemMeHa, 3a fa ce 0BeMHAT Te3U Xopa OKOAO
enHa AloBoE KbM Hal-kpackeaTa Hayka U eiHa eHUMKA MUCBA 3a MO-BUCOK MpodecuoHaAn3bm 1
NpUHOC KbM BbaHuHUTE Ha bbArapus.

M KakTo e penHo B TakuBa cAyvau, NpepcenateAdT Ha Coduiickua kaoH Ha COB - npod. Axrea
[Noroe npounTa oTYSTHWUA AOKAaR 3a paboTaTa Ha PHKOBOACTBOTO - efnH ,,B06pe CUHXPOHWU3MpaH
MEXaHW3bM,,, KOMTO rpafy TPaMLMM U paboTv HEYMOPHO 3a U3AMraHe NpecTuxa Ha Gpuamnkata.
OtueTeHa e Mbpeata rofvHa oT TPUIOAUWHMS MaHaat. JokAadbT Npenctasa efHa MHoroobpasHa,
umpoxKomaLilabHa AeMHOCT, B Be OCHOBHU HanpaBAeHUs: paBoTa ¢ YUUTEAN U YUEHULIM OT CTOAMHHM-
Te yuuamLla W fieliHOCT, CBbp3aHa ChC CTYASHTU-GUINLIK, HayHHI PaBOTHILIN OT PaBAMNHU 3BEHA,

MosHato 3BYYaT MHOTO OT AEMHOCTUTE Ha paspea ,,06yuenue n keaandukaums,. MapTeHckaTa
ASKTOPUA 3a yHeHUUM U yuutean uma okono 110 yuacThuka, Hag 24 AekuuM ca U3HeCeHU B exxe-

rofHata yYeHU4ecKa ASKTOpPUA. AETHUAT AeKTOPaT Mo MOepHU HanpasAeHUs 3a yuuTeAu (c Hag .

80 yuacTHUUM) e, Moxe 61, Hait-no6paTta Bpb3ka MeXay yHMAULLA W HayKa, B Hero ca ydyacTeau
30 Bogielt yueHW. [1eHAT Ha ,,0TBOPEHUTs BPaTW, OTAABHA € TPaguLMA U Tadu roauHa OKOAO 300
yUueHuKa noceTuxa pa3aMyHi AeKLM U AabopaTopun. AKTUBHO ca ce BKAlOUMAK coduitcKuTe yuu-
TeAn B Nofrotopkarta v NpoBeXXaaHeTo Ha 24-Ta KoHbepeHuma B Mabposo, Ha Tema: ,,ONTUYHK

-ABAGHMA U Npouecu B obyueHneTo no $usuka,. [poseneHa e cpelwa Ha YUMTEAU C E€KAHCKOTO

PHKOBOJICTBO 0 MOBOA KAHAMDAT-CTYAGHTCKATA KaMnaHWa U MPOMeHU B yyebHUTe NAaHOBe Ha
Ouanieckun dakyatet. [laxke cenTeMBpUACKUTE ChESLLAHWS BEYe ca GAyualn 3a 3aTBbpKAaBaHe
Bpb3KaTta Hayka-yHMBEepCUTET-YUMAULLE.

Bropuat paanea, HapeueH ,[lpunroxHa ¢u3amka, e cebp3aH ¢ opraHmsmpaHe Ha CUMNO3UYMMU,
KOAOKBUYMM MO MHOTO Hay4HW Bbnpocu u Npobaemi. TyK © cTaHaAUAT Beue TPaaULMA KOACKBUYM:
+DusnkaTta B onassaHe Ha UOBEKA U OKOAHATA My cpepa,,. [pe3 1996 r. e HerosoTo 18-TO U3paHue
Ha Tema! ,A3mMepBaHe 1 oLieHKa Ha BpeaHuTe GU3UUHM GaKTopu Ha okoaHaTa cpepa,,. YJyacTHUUM-
Te ca 68 oT 25 Hayuhn UsHTpose. Tyk cayluame 3a fiefHocT Ha dupma ,Byaduska,,. BeskpanHo
VHTEPecHa e uHULUMaTHBaTa 3a opraHnaupaHe Ha avckycus ¢ TeMa: ,,[lasap Ha HayHHUA rpoaykT u
CbXWBABaHe Ha NPOU3BOACTBOTO,, - TEXKa 3ajaya oT obLloabpXKageH mawab,

Y Beve Hikomy He 3ByuM CTpaHHo, Ye TakaBa opraHisaums kato CPB & paboTaTa o MMa AefHOC-
T” CBC COLMAAEH XapakTep. Ha ToAKoBa MHOFO MOMOLLHM aKuMmM Beye 16 roguHu ce panear gelia-
Ta-cupauy ot rp. Poman. Ha napuura noMoLy 3a yyacTust B HayuHi MepornpuUATUR NOHSKOra pasum-
TaT W HAKOWU KOAeW, a NeTHapeceT Ayt GUINLIK Hanyckar apmuaTa Ha Ge3paboTHUTe, Thit KaTo
Coduitckunt khoH Ha COB uM nomora ga HamepsT noaxopaLia paboTa. C papocT 1 camouyscTsre
B XX-1a nponeteH Baa yuacteat 140 ¢pusmum.

OcoBeHo pa3HoAMKa e fieitHocTTa Ha oTaeA ,,OpraHn3aunonta aenHocT,. MNpeactaseta e pa-

6otaTta Ha CODUNCKMA KAOH CbC CTyAeHTCKaTa CeKums. U 1pabea na cme ropamn, Ye Beve MHOTO
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Halm MAaan Gbfellin GU3ULKM UMAT CBOUTE MEeXIyHaPOAHM 3ABK. Te NeUeAnT KOHKYpPCH U ca
npeanoYnTaHu B peauua 3anagHu yHUBepCUTETH. YKPSNBAT ce Bpb3kuTe ¢ MeauuTe U ¢ Haum-
OHAAHUA MOAUTEXHUYECKN MYy3ei. OpraHusupat ce 4ecTBaHusA, 3acefaHus, UHGOPMALIAM,

W kakTo BMHaru cTaBa, CAeJl TaKbB OTUET Y BCEKW OT NPACHCTBALLMTE HanMpa XeAaHue Aa Jane

CBOA uAaes, ia KoMeHTUpa MaeATa Ha Koaerata cu. [a ce NPOMEHN AKX HELLO B ABKTOPUUTS N KakKBO

OlLe fa ¢ Hanpasu. Ha 3anasum mMACTOTO Ha acTpoHoMUsTa B ydebHuTe nporpami. C Goaka 1
3arpiKeHOCT Ce KOMEHTUPa  Kak Aa NOMOTHeM Ha yuMAMLLIaTA B TO3W TeXbK Nepuod. Paxpat ce
HOBW uzen 3a ToBa KaK Aa MPpeofoAeem HefloBepUeTo Y XopaTa KuM PofHUTe pa3paboTku, KouTo B
nose4eTo cAydam ca Gaectam. U eTo okassa ce, Ue B peluaBaHeTo Ha Ta3n BakHa 3anauya COB m
B8 wacTHocT Coduitckust kaoH Ha COB, e BaecTsill, koopanHaTop, CTaBa AICHO KOAKO BaXKHA €
AewHocTTa Ha ¢upma ,byadmauka,,. Mpocto U3KpreTaan3mpar ugeute 3a BuerHane Ha tema: Jla-
3ap Ha Hay4HWA NPoAyKT,. HyxHa e pekaama. U Tyk n3seaHbx ce Bukaa, Ye ,,CeeTbT Ha dpuauka-
Ta, & MHOro npomeHexHo CﬂVICF,iHIAe 1 Beye HYXXHO Ha TOAKOoBA xopa! NckaT aa crnogeAnnT csoute
MOeu eHepreTULIM, acTPOHOMM, YHUTEAK, yUeHH, 3aHMMaBaLLM ce ¢ BuomegnumHeka Guavka, meTe-
PEOAC3U, BCUUKK MPUCHCTBALLIN,

Koako ca 3acepaHuaTa?, BCbLUHOCT BOMUKO c& MPeBpbLUA B SAHO HEMPEeKbCHATO 3acepaHue.
Camo cnupame 3a MaAnko BevepTa, Ta fia U3neeM ,3a MHOTasn AeTa ..., Mpef 25-Te ropALLY CBelLy
Ha orpomHata TopTa. bAesoTo HaesMBpUiiCKO cAbHLE pa3BeceAeHo U3npalia asTobyca, KOMTO OT-
Hacs GU3nuMTe OTHOBO KbM roAeMUs rpagd. TOAKOBa MHOTO Miew, TOAKOBa MHOTO Hafied1, TOAKO-
Ba MHOro BApa B 6bAHOTO CE poauxa 3a Te3u Tpu aHu!

M. XnHoBa

@ European Physical Society @
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nayuen Jubom

Dusuyume He npecmaeam 0a ce uezyean

BHPXY TEPMUHOJIOI MATA U
IMEPCOHAXA HA CUMIIO3UYMHMTE U
JTPYI'UTE HAYYHU CPEIIU

C LieJl ja ce BpBeJ1aT Ol HEOIIMTHHUTE y‘{aCTHI/ILiIfI B €CTECTBOTO M OCOBEHOCTUTE

Ha HayuHuTe Cumnozuymu, Kourpecr, Kondepenuun, Konoxsuymu, CeMuHa- -

pu, Cecuu 1 THKomH, MO-HATATHK CE [PECTABST HAKOH OCHOBHY IIOHATUA U JIMYHOCTH,
CBBP3aHM C TAXHOTO npone;k;mne. '

BB Beexy CHMITO3MYM C& OTKPOSIBAT CNEAHUTE ChILeCTBEHO BAXKHH MOMEHTHU: Bb3-
JIOB - TO3H, B KOMTO e TOABSIBA MPEKUAT HaYaJHUK Ha KOMaHJMPOBaHUS U 3a104Ba 1a
ro pasmMTBA 33 U3CHAYILIAHUTE OT HEro NOKIalu; Pa3Bbp3Balll - B KOHTO ce Noyuasa
32BepKa Ha KOMAaHIMPOBAUHOTO; PENAKCAIUOHEH - B KOITO 6poAT Ha y4acTHHLMTE B
3aceNaHUsATA HaMajiee “eH” IMbTH B CpaBHEHHUE ¢ ACHA HAa OTKPHBAHETO; FPAHHYEH - B
KOWTO GpOAT Ha CJIYIIATENIUTe JOJIY B 3acefaTelHaTa 3ajia CafHe IoJ TO3H rope B
npesuikyMa. BobliHOCT, IpeABH HempecTaHHo (IyKTyupalis 6pol Ha 3acemapa-
LIKMTE - TeHAEHUUA KbM TpalHo HaMaJieHUe, eAUHCTBEHOTO CUTYPHO MSCTO, KbAETO
BCEKH y4acTHUK B CHMII03MyMa HE3aBHCHMO OT 336TOCTTA M 3/iPABOCIOBHOTO CU ChC-

‘ TosHYEe MOXKe Ja ObJe HaMepeH, e IiBeckaTa Maca Ha KokTeitna.

[Tono6HO Ha TeaTsp, HUBOTO Ha BCEKH MpHIIHUeH CUMIIOZUYM Ce OMpeess OT OpH- -

€@ e

CbCTBMETO HA HErOBUTE 5 3Be3nu: « man TaHULOP®, m:pxm racTpoHOM®, “ITbPBU He-
IOBOJIHUK®, “IIbpBU JTIO00BHHUK” U “IIbpBY ajikoxoiuk”., OcBeH Te3d KIacUYECKH JIMY-
HOCTH, CIELHATHO Ha CUMIIOBMYMHTE CE I0JIBU3ABAT OILE HAKOM THTYJIOBAHM OCOGM:
“I'bPBM FOBOPUTEN® - TO3W, KOMTO HAW-UecTO B3eMa AyMarta, Hal-IU'bJIrO si IBPKY 1
Haii-TPyAHO 1 U3Mycka (HE3aBUCUMO 10 KaKBa TEMa € JUCKYCHATA - HAyKa, TYPHU3BM,
BaHJadU3bM, QYTYpPU3BM, CHHIMKANU3IBM U T.H.); “I'bPBY JacKaTesl" - KOHTO Jlackae
6e3 U3KJIFOUEHHE BCHYKH JOKIAJUULM; “I'TbPBH KPUTHK® - KOHTO oTpuua be3 uakroue-
HHe BCUYKH JOXJaJuMLHM 1 MpekapBa CuMnosuyMma B 6rodeta, kopugopute uinu Goaite-
TO, 4 B 3aceJaTe/iHaTa 3ajia BJIM32 CAMO 110 BpeMe Ha [OYHBKUTE; “I'bPBU CIOPTHCT -
KOITO 1o BpeMe Ha paboTHUTE 3aceaHus € Ha TEHUC KOPTOBETE, Ha IJ1aXKa WK B IXT-
wiyba U JopM Ha ApyrapckaTa Beueps MpH 3akpusaHeTo Ha CHMIO3HyMa MOXE Ja ce
MOSIBH 326BbP3aH M0 MapPATOHKH U C'BC CIIOPTEH CakK, HO ChG 3aBJafsBalll JKEHHUTE 3arap
Ha JIMLETO. ‘ '

Muoro pomaHTHKa, 3a6aBHH UCTOPHH, CBEXa HAyYHa U Apyra MHKAHTEPUS peara
6IMB0CTTA C “IMOCTOSHHNA YYACTHHK® - YOBeKa, KOHTO KaTo cTap MOPCKU BBJIK 00HKa-
Jis Bonukd CuMIiosnymy 6e3 W3KIIIOUeHUe U € B CbCTOSHHUE JOPH Ja OINMUILIE BrieHaTIe-
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Hayuen Jkubom

HHUATA CH OT TAX B MEMOapHa KHUra mof saryapue “MosT xuBoT no CummmosuymuTre®.
[TonobHM NHYHOCTH MOHSIKOTa ca MHOTO eMOLUOHAJIHY, B CMHCBJa Ha “O0MuTIMBU“.
Taka HanpuMep JIMYHO YyX €HH OT TAX, C KAKBA HEXKHOCT HACTABAABALlE CHIPYraTa CU
B MexIyrpancky pasrosop cbe Codus: Ta Tpabpalie a cTaHe MHOIO PaHO Ha cjleBa-
1[aTa CYTPHH W Jja € HapeLHU Ha onallikara npel I'pblKoTo NOCoICTBO, 33 a MY H3Ba-
M BU3a 3a cneaBaiting CumiosuyM B CollyH, 3a1L0TO TOH “TyK Ha To3d CHMIO3UYyM €
NpUHYyLeH Ja ce Omboka ¢ KOJeruTe, 3a Ja ouenee (UUTAThT € TOUEH) M He MOXeJl Ja
6pae enHoBpeMenHo B Codus, 3a a ce Grbeka ¢ Xopa, KOUTO He 03HaBa.

3a cekasieHue no CHMIIO3HYMUTE BIJIHEE OLLE €JIHA IPYIa HAITBbJIHO HECHMIIATUYHU
‘nepcoHu. Ha mepBo MsicTo ce OTKposiBa “NEKTOPBT-CAgUCT®, KOHTO HATIpUMED, CIIEX
KaTo € M3HECHJ edHH OTeryuTeseH 4-uacoB Jokjaf, 6es ga cu nmoeMe IBX M Oes aa
TO3BOJIM TOBA M Ha CJIYILATEUTE CH, C HEBUHEH IJIAC I IIUTA, [ajli He € 3JI0ynoTpebu
¢ TBPHEHHETO UM. JIBe (hopMM [O-M3MCKaH CaTHABM CE CpElaT MexIy TAX: hopmMa A -
JIEKTOP, KOHTO HH(OPMHpPa ayIUTOPUSTA, U [IOPpay [peToBaApeHaTa nporpama Ha CuM-
NO3UyMa APYTHTe OBe 3-4acOBM YACTH OT JOKMaJa CH MOXe Oa ApefCcTaBM Ha XKesla-
el uTe cblUaTa Beuep ciel 22 yaca U Gopma b - siekTop, KOHTO cJiel MHOTOKPATHUTE
HATMOMHSHMSA, Ue € MPOCPOULIT H3JIOKEHHETO CH, Hail-Tiocse 3aBbpIUBa YOMHXHAT JOK-
JIaZa CH C YMHTE “HOCTABIM yLOBOJICTBUE Ha BCHYKH, KATO IIOKa3BaM NocjeiHus 154~
W JUaNo3uTUB . ‘

UsBecTeH e U “cayliaTesT-CafiucT" - HAXTyBalll B 3aCeJaTENHATA 32712 CAMO HSKOJI-
KO MUHYTH, TIPey 2 € 3aBbPILKJ MOPELHUAT JOKNA, CJie] OTKPUBAHETO Ha JUCKYCH~
ATa TOM NpPBB B3eMa JyMaTa - 3aJaBaliky BBIIPOC Ha JoKNajduKa, Ho 6e3 ga Jouaka
OTrOBOPa My, HanyCKa 3aJaTa.

Cpeia ce 1 “OpraHu3aTopbT-caucT®, KOHTO HacpouBa Koxtelina na Camnoanyma
TOYHO 10 BpeMe Ha Hal-MHTepecHUs 3a ce3oHa (yT6oseH Mad.

YyX ¥ 32 CbLECTBYBAHETO Ha “OapMara-cafidcT, MofyepTaBalku npenebpexeHu-
€TO CU KbM YHACTHULMTE B eMH CHMITO3MYM, TO3H THIT KPHCTHI Hall-eBTUHMS CH KOK-
Telin ¢ HazBanueTo “CumMno-Hyna".

He moxe ma ce oTMuHe Apyra mneaja oT repou Ha CHMIIO3MYMUTE, 32 KOUTO Ce
'pa3KasBarT JiereHaM:

@ JlereHIADHUAT NIpeAcenaTelIcTBall - TO’!I/I KOHTO OCBEH CTpOr perjlaMeHT 3a Bpe-

MEeTPAEHETO Ha JOKNAJUTe ¥ U3Ka3BaHUATa, KOHTPOIHPAH C XpOHOMETBP, Upe3 BTOPH
XPOHOMETHP OTUHTA BPEMETO 32 JocTUraue Jo TpuGyHATa ¢ TUUAHE;

® iereHIapHIAT cTeHOrpad - TO3H, KOHTO CTeHOrpa(upa NeJAHTUIHO HE CAMO BCUUKH
JOKNAMM M M3Ka3BaHUS 10 BpeMe Ha 3aceaHuATa, HO M BCUUKM PEMIMKH M 3abe/exk
IpH pPa3roBOPHTE, BKIKOUUTEJIHO 10 BpeMe Ha 3aKycka, o0ell ¥ Beveps, Ha eKCKYP3HATa,
B JUCKOTEKATA U TOAJIETHATA, ‘ '

® jlereHapHMAT rabGpoBel - ChIO NeAaHTHYHO 3alMcBal Bcuuko oT CuMnosuyma,
HO - BBPXy BesuTe nojieTa Ha NPOYETEHMSI BECTHHK, KOHTO CJIEJ TOBA IPUIKIIMBO IpUbu-
pa 3a [IpelaBaHeTo My Cpellly 3arllalllaHe KATO BTOPUYHHM CYPOBHHH;
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@ jlereHJapHYAT [0JMa3Bad - TO3H, KOHTO € B ChCTOSAHME He caMo Jla muile JOKa-
JIMTe Ha cBos med 6e3 cLaBTOPCTBO, HE CAMO JJa CTOW Ha ITBPBHUA peJl - KOraTo wedbT
'Y IPEJCTABS OT CBOE HME, HO U JIa 3a[1aBa MHOT'O HHTEPECHH 1 KOMIIETEHTHH BBIIPOCH
BBPXY TAXHOTO ChABPXKaHUE (aKO HOBEK y3Hae 3a nofobeH ciryyait 1a e cnrypeH ve Toit
He ce OTHack 3a QU3HLM);

® JlereHJapHUAT XbPKad - TO3H, YHETO yKACABAILO CHJIHO XbPKaHe 10 BpeMe Ha
3aCE/IaHUATA [IOCTOSHHO Pasbysjia APYrUTe KPOTKO CIIAILIH.

3a JoKIaAUHLHUTE, KOUTO M3MON3BAT JHATNO3UTHBH, MHOTO T0JIe3Ha € cileAHATa UH-
(hopmaums. BMecTo KitacuueckaTa pasBph3ka Ha ChOWUTHATA B ciiydas Ha HeyJayHO
‘TocTaBeH AMANIO3UTHB, ONKCaHa B kKHUraTa “OuUsuiTe ce [eryBaTt®, cera Bede chblec-
TBYBa ChBCEM ApYra Mperopbka: BLoOle He € HYKHO HUTO JOKIATUUKELT, HUTO olepa-
TOPBT NPEABAPUTENHO A MOAPEKAAT U OPUEHTUPAT NUano3uTUBUTe cd. Hanporus,
_ KOJIKOTO JIHATIO3UTHBHTE Ca N0-pa36bbpkaHH H I10-HEOPUEHTHPAHH, TOJIKOBA. TOBA € IT0-
TOJIE3HO 32 AOKIAJAYHKA H O-HHTEPECHO- 32 ayAUTOpHsATa. [{oKaTo JUAMIOZUTHBUTE CE.
MOAPEXAAT Y OPUSHTUPAT HAa MSCTO OT OMNepaTopa, JOKIAAUHKbT MOXE Ja pPasKkaxke
HalpHMep HAKOU MpeABAPHTENIHO MOATOTBEHH AHEKAOTH U3 )HUBOTA HA MHCTUTYTKHTE
M HHCTUTYTKOBLMTE: CTpATErHUecKa LeJ1 € OlIpeIelIEHOTO BpeMe 110 perJlaMeHT 3a Npe -
CTABAHE Ha TOKJIAJA Ja [PeMHHe 3a6aBHO 3a CIIyILATEIHTE U 6630IACHO 32 LOKIALH-
K2, KATO OTKJIOHH JEJMKaTHO BHUMAHUETO OT CIIOPHHUTE MOMEHTH B M3JIOKEHHETO MY.

Bce mak, B aysuTe MekLy pa3KasBaHHTe aHeKIOTU LOKIaUMKLT € HeoBXOLHMO OT
BpeMe Ha BpeMe [a HANOMHS Ha CIyUIATeNMTe B 3ajaTa, 33 KaKBO BCBHIIHOCT Ca Ce
obOpanu. Hanpumep, ako ciief HIKOJIKO HEYCIIEIIIHY ONKTA Ha ollepaTopa Hakos Qury-
pa OT [IoKJIa/ia ce MOSBY B HOPMaJIHOTO CM TI0JIOXKEHHE Ha eKpaHa, JOKIafUHKbT CJIel-
Ba Jla NpHaoGue IIACTIUBA (I)I/IBPIOHOMHH U Ja 3asBU gejioBo: “Haii-ceTHe UcTHHATA
OnecHa nipen Hacl.

'

Etou HAKOH BB3IMOXHU YCJIOKHCHUA, KOUTQ CHIVIACHO 3aKOHHTE Ha M’prbI/I € MaJiKO .

BEPOSTHO, Na He Bb3HUKHAT. OnepaTopbT OM MO HATIPUMED [a C& HAMecH HeTak-
THYHO Y Jia 3all0YHe Ja KOPUrupa pa3ka3BaHUTe aHEKAOTH OT JoKlIal4uKa. Bb3MoxHO
€ CBILIO NMPEeACEeAATEICTBALLUSIT HA 33CEJaHUETO Ja U3LYOH ThpIIEHHe U Ja TIOUCcKa TOM
Ja pejcTaBs AUario3uTHBUTE 1o foknaja. He e M3kMo4e o H HAKOY rpe/icTaBUTEN Ha
IPOTHUBOIIOJIONKHATA HAYYHa ILIKOJIA Ja 3aBY Ha BCEOCITyILIAHHE, Ue HUILIO He & YOI 1a
paszbepe oT goknmada. B Takusa ciydad ce npernopb4pa JOKIAAUMKBLT NpeABapUTENHO
Jla 06MKCIM BCUYKH KJIOHH OT “ABPBOTO HA BH3MOKHHMTE YCJIOKHEHUA H HaMepH TBOP-
YeCKH PELICHHUS 32 BCEKH €JUH OT THX.

B saksmouenme, NpeAcTABEHHTE NO-Tope BeIenKH 0CHBPeMEHIBAT J[peBHOTPBLKATA
ripeacTaBa 3a CUMIIO3MyMa KaTo “gleHe, MHeHe U Becesba i ro M3UraT J1o MieqecTa-

Jia Ha 6opuecko 3aHATHe OT TUrAa “BbeHM, 3a Ja He Te BrbeHaT™! ' |
H. bopucos
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3 “JJA CMYTHII BCEJIEHATA®

Gpunmen JasicbH

'KPATKH BCTBHIIUTEJIHUA BEHE)KKPI HA
IIPEBOJAYA 3A ABTOPA 1 KHUTATA

“Hue cme emopo yuenu
U NDPBO H0BEULKU CoUjecmEa”

bp. ﬂaﬁcbh

pes Tekyuiara 1997 r. ciucanue “CBeThT Ha QU3MKATa“ Il IOMECTBA B CBOSTA

py6prka “UeTHBo ¢ NpoAbJIKeHUeE “riaBy oT kHUraTa Ha Opumbn JalicsH “Ila
cMyTHuIl Beenenata“* . 3a YMTaTeJINTE, KOMTO HE ¢a MMaJIH YIOBOJICTBHETO Ja C& 3a-
TO3HASAT € TasK NPEKPacHa MO ChABPKAHUE U CTHJI KHHMIa, IL(e HAMPABMM HSIKOU BCTh-
IUTENHU DesTexKH. :

B nHemuoTO Bpemé Ha pacTsIa CIeHHaNH3aLs (PU3ULMTE YECTO Ce BHXKIAT H3IIpa-

BEHU IIPEeA AHJIEMATA: ]a 3HAM BCHUKO 33 HUIIIOTO MJTH J1a 3HAM T10 HUI(O 33 BCHYKOTO !
CrieLlMaTMCTHTE 110 KB2aHTOBA TEOPHA Ha MOJIETO ¥ 10 KBAHTOBA CTATHCTHKA nobpe mos-
HABAT ypaBHeHWsTa Ha JlalcwH, npeacTabaneTo Ha HocT - Jlema - Jaiicbh, bopmyna-
Ta Ha [[alicbH (3a S-MaTpunata), TpaHchopmanuara Ha JaiicbH (3a kK1acupukaima Ha
pasxoguMocTuTe). CelHalNCTUTe MO TEOPUS HA MeTAJHTe 3HAST QOpMYJINTe Ha
Ha¥icbH 32 pe3oHaHCHO NapaMarHHTHO MOTNIBILAHE B MeTanu. U eguute, H Apyrute
.©JIBa JIM 3HAAT, Y€ acTPOPHU3HIUTE - 0COGEHO CIeLUaTHCTUTE 10 po6jieMa Ha U3BBH-
3eMHMTE IMBUIH3ALIMH - OBOPAT 3a “chepaTa Ha [aiicsn® 1 3a JalichbHOBaTA akpeLUs
Ha YepHH IYIKH.

BmecTo ma mpoabiikaBam ):xa M3PEXKAAM oOllle 0ONIACTH Ha HAYYHO M3CJIE[BAHE, lIle

~110C07a, Ue craBa AyMa 3a eJUH H C’bH_l y‘ICH KO#TO 110 TaKbB HAYHWH pa3nepzxymnﬂna

ropHaTa JuieMa.
Dp. HaiicsH ¢ poseH B Aurius npes 1923 r. ITo Bpeme Ha Bropara CBETOBHA BOTHA

"e B maba Ha GomMOapaMpoBbUHATA aBMalua Ha Anrnus. 3asbpusa KeitmMGpumKckis

yHHBepcuTeT Tipe3 1945 r., paboTu Tam u3BecTHO Bpeme H OoT 1947 I. MpakTH4eCKH
octapa B CAIll; xaTo No-KbCHO CTaBa ¥ aMepHKaHCKH TpaxaanuH, YUnex e Ha JIoHmoH -

f

* [Ipedocmasena nu arbesno om useecmuun Haw 6ubauodua doy. Bosn Ienxos.

:
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cxoTo Kpascko Ofmectso ot 1952 1.

Knurata “/Ia cmytuur BeeneHaTa® B UsBecTeHd CMUCHJT HATOMHS (I)aI/IHMaHOBPITC HH-
TerpajTi 110 TPaekTOpHH ~ 06XBamla MepHo) OT BpeMe GIIM30 MOJOBUH BEK W Haii- pas-
JIMYHH MecTa U cbOuTUS. TpyIHO ce onpelens KaTo JUTEPATYpeH KaHp - TYK HMa u
aBTo6HOrpauuHK GeslexKKy, M MOPTPETH HA MU3BECTHU YIEHH, U MHOTO PasChKIeHUS
Ha TeMH HayKaTa - HacTosle ¥ Gblellle, yueHHUTe, 061ecTBOTO. B ibpBaTa riasa aiichH
nuwe: “OnuTBaM ce Jja IoKaXa Ha X0paTa, KOMTO He Ca YUEeHHU, KaK ce BHKIAT YOBell-
KUTE ChAOM NPe3 OUMTE Ha yueHHs. OTYacTH ONHCBAM Kak HayKaTa M3IJIEXAa OTBBIpE,
OTHAaCTH ONUcBaM ObJAeleTo Ha TEXHUKATA, OTYACTH Ce MbYa Ja PelIaBaM eTHUHUTE
'BBIIPOCH Ha BOMHATa M MHpa, Ha cBoBoNaTa H OTFOBOPHOCTTA - KOKOJKOTO Te 4 I10B~
JUAHM OT HaykaTa. ToBa ca Bee 4acTH OT KapTHHA, KOSTO TPAOBA [a ce BULM KATO LSO,
3a Jja ce pasbepe” (T.e. HykeH e MHTerpaJl [0 BCUUKH TPAeKTOPHH).

[ocnepnara Genexxa MHOTO He HachbpuaBa HIEATA Ja 3aM03HABAME YMTATENIs CaMO
¢ 9acTH ot kHurata. Ho, 3a 1a HaMaJuM 371070, OpeBOJaYBT e HarbpOBa ¢ TexkKaTa
3ajada KpaTko Jla aHOTHPa IVIABUTE, IPEAX0XKIAIIM [IOPEIHHUA TIPEBOJL B CIIHCAHMETO.

B “OmarsocanusT rpaj® ce BUSHpa KHUIaTa CbC CBILIOTO 3aIVlaBye Ha aHMIMHCKaTa
nucatenka Exut Hec6ut. Tam I'PagbT OT JETCKH UTPAaYKy M3pacTBa O Mamabure Ha

‘pea.rmpm XHUBOT M 3a€JHO C TOBA BCUYKH HI'DAYKY cTaBaT 32 bJKUTEIIHHU 32 AKHUBCCIIU-

Te B To3u rpaf. “He ca i yuenuTe ¢ TexHUTE UrpadKu- OTKPWUTHS Ch3JATENH HAa TAKHBA
rpafioBe, oTipeeliamy chabutuTe Ha YoBeYyecTBOTO?" ~ MUTa aBTOPBT.

B “Uskynnenunero Ha Payct” roHomata JalichH © 3aIUIeHeH OT MATEMATHKATA H G
*Kap Wsy4aBa kHUraTa Ha [lnamxo no audepenunanau ypapHenus Torapa ponurenute

MY - XOpa ¢ IIHPOKA XyMaHUTAPHA KYJITYpa - IO 3al03HABAT C BeYHUS CDayCTOB npoG-.

JieM: LleHaTa H CMUCBJIa Ha TI03HaHHETO. :

“JleTCKH KPBCTOHOCEH MOXOL & TpOI‘aTCJIeH pa3Ka3 3a y4acTHETO Ha aBTOpaA BhB
BOWHATa, 3a 6e3yMCTBaTA Ha TasH Bopma 3a ThIIaTa BOeHHa GrOpoKpaLus, KOfATO 06u1a
fia ce KMYH ¢ Hayka, HO He ce BCJIYLIBa B npcnopume HAa YYEHHTE, C KOETO 614 ce
CMACHJI KMBOTBT Ha MHOI'O MJIaJexkU.

“KpbBTa Ha moeta“ e ApYr crioMeH OT BOMHATA, KOWTO OTYACTH 32CSTa ¥ HAC 6pnra-
pure. BrecTamuar nuHreuct u noet ®panx ToMIobH e 6w cbyueHuk Ha Jda#iceH B
YIUIMIIeTO Ha YUHUecThp. BofieH, Moxe 61, OT NpUMepa Ha HMEHUTHS CH IpeamecT-
BEHHK - noeTa jopA Ba#pwH, TomrcbH oTHBa Aa Boropa B Bimskus UaTok, a nocie ce
npexebpast Ha Bankanure. Ot FOrocsasua Toif e CIyCHAT C mapaiyT B buirapus, xb-
AeTo kaTo bputaHcku opuuep aa cv3fane BPB3KU ChC CBNPOTUBATA. 3aI0BEH € M Ha 10
10HU 1944 1. & 0obieH Ha cMBPT B c. JIUTaKoBO (3a€J1HO ¢ Hero ca OCBHACHU Ha CMEPT
SAMH AMEPUKAHCKH H ¢IMH cpbOeKkH oduliep, a CbIUo ABaMa GbArapcky apTH3aHHU).
[To-xbeno dpank ToMrichH e 06aBeH 3a HapoLeH repoif, a 6usruaTa rapa [TpoxornHux e

‘IIPEKPBHCTEHA Ha HEropo UMe.

C te3u 4 rnaBu 3aBLPLIBA IBPBUAT pasjel, o3amiaBeH “AHIIASS. BropusT pasge,
HapeueH Amepmca ChABPKA 12 ry1aBH, TbPBATA OT KOUTO IOMECTBAME TYK.
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YUPAKYBAHE B HAVKATA

Ilpes centemppu 1947 r. ce 3anucax kaTo ZUIIOMAHT BbR OU3MIECKUS tbakynter Ha
Kophenckus yuusepeuret B rp. Praka. OTU/I0X, 32 12 yua 0K PBKOBOLCTBOTO Ha XaHC
beTe Kkak ce NpaBaT usceaBanud 1o dusuka. Bere ¢ He camo Benuk husuk, HO ¥ 3a6e-

JIEKUTENIEH PBKOBOLMTEN Ha CTYIOEHTH. Korato OPHCTUIHAxX B KOpHeJ’I H ce npencra~

BHX Ha BEJIMKUA 4OBEK, BEJHara Me opaskxa JiBe Hellla OKOJIO HerosaTa IM4HocT. [Tnp-
BO, 110 00YBKMTE My MMallie CTPALIHO MHOTO Xaj1. Bropo, ApYyrute CTYNEHTH I'O HApHYa-
xa XaHc. Huxora He 651X Biokaan noobHo Helio B AHrins. B AHrng kbM npodecopu-
T€ C€ OTHACAXA ChC CTPAXONOYHMTaHME U TEXHUTE 00YBKH BUHATH 6gXa IbCHATH.

Camo 32 Hsikoiko ieHa XaHc MU HaMepu fo6pa 3anada. Toit npuTexaBalle yIUBH-
TeJIHaTa crocobHoCT fa no,u6p1pa no6pu 3a7a4¥ - HE MHOIO TPYAHY H He IPeKajIeHo,
JIECHH - 32 CTYJESHTH C Hall-pasjMuHK yMeHus 1 nHTepecy. [Ipy Hero MMariie oceM MM
IECET CTYAIeHTa, paGoTelLi| BbpXy M3CIe0BATENCKM 32 1a M, | TOH chyMABALIE CAKAII
e3 HUKaKBO YCHITHE [a HU IbPXXH [IOCTOSIHHO 32€TH 1 IOBOJHH oT paGoTata cu. [Toutn
BGEKHM AeH o6s1BaILle 3ae/IHO C HAC B 3aKycBaHsaTa. Clel HAKOJKOUACOB Pa3roBop Tok
MOXeIle TOYHO N4 MpellieHH KakBo OH MOPbJ Aa BhpLIM BCeKd OT cTyAeHTHTe. Bele

-YPEOCHO a3 1a 0CTaHa B KOpHCJ’I CaMo 33 JeBeT Mecela , TaKa ue TOM MH najae 3anava,

3a KosaTo Oellle NpELeHMIT, Ye 1Iie ChyMed [a g 3aBbpIlia 3a ToBa Bpeme. Hemarta ce
pa3BHXa TOYHO TaKa, KAKTo Toii Gelle kazal.

bax macTnus, ae oTunox B KopHen UMeHHO Iio ToBa Bpeme. 1947 r. Gelue roguHaTa Ha
CJIeABOCHHUS Pa3liBeT Ha PU3HKATA, KOTATO HOBU UASH U EKCIIEDMMEHTH NOKhJIBaXa HaB-
CAKBJE, KBJETO NOCATHUTE ceMeHa Osixa ripexapajiy B ChH 10 BpeMe Ha BoliHaTa. YueHu-
T€, KOMTO Npe3 FOJJMHKTE Ha BoiiHaTa Osixa paboTuu B 1iaboBe Ha GoMBapaupoBbYHATA
aBralus ¥ B Jloc AnaMoc ce Bpblllaxa B YHUBEPCHTETHUTE, HETBPIEIUBH Ja Ce 3aJIOBAT
OTHOBO C YMCTa Hayka. bbp3axa Ja HaBakcaT 3aryGeHuTe TOJMHH M ce 3aexa ¢ paboTa

"@HePrUTHO 1 BhofyleBeHo. [Tpea 1947 r. uncrara Hayka 3anouHa ga Habupa ckopoct. U

TOYHO B LIEHThPA Ha TOBa BB3paxcaaHe Ha yucTaTa pusuka Hemme Xauc Bere.

ITo oHOBA BpeMe MMallle €JMH LEHTPATEH HepellleH MpobieM, KOWTO. OrTbIIALLe
BHHMaHHMETO Ha rojisiMaTa 4acT oT (uauuure. Hapuuaxme ro npobiieM Ha KBaHTOBaTa
eJIeKTpoAuHaMuKa. Tol ce cucToemIe IPOCTO B TOBA, Ye HAMallle TOGHA TEOPHS, KOITO
Ia omycBa Aobpe MO3HATOTO NOBEJEHUE HAa aTOMUTE U €JIEKTPOHUTE, MATbUBAIIM U

MONTBINALM CBETIMHA. IMeTo Ha uncBaiaTa Teopys Oellle KBAaHTOBA EJIEKTPOJIMHA-

Muka. Hapeuena Gerile kBaHTOBa, 3alll0TO TpAGBAIlle Na B3eMe 1101 BHUMAHUE KBAHTO-

' BaTa NPUPOJA Ha CBETJIUHATA, eJIEKTPO - 3aIL(0TO TpsbBaILe fa Pasryex/a eJeKTPOHH,

a JUHaMUKa - 3aI10TO TpaAbBallle 1a OMUCEA CHJIM U JBHXKeHUs. BaxMe Haclemam oc-
HOBHMTE HJEH 32 TaKaBa TEOPHUs OT IPeJIBOCHHOTO NOKOJNeHHe (GUanIM - AlHIaiH U
Bop, Xaiizenbepr u [lupak. Ho ocHoBHUTE Ujen He 6s1xa focTaThuHM. Te Moxexa Aa HU
o6pHCyBaT MPUBIUIUTEIHOTO NOBeJeHHe Ha ATOMHTE, A HUe UCKaXMe Ja MOMKeM Ha Io
npecMsaTaMe TouHO. Paszbupa ce, B HaykaTa 4ecTo ce CJIyyBa HellaTa Ja Ca TBBPIS
CJIOXKHMU, 3a []a ce MPecMATAT TOYHO, Taka de TpsAGBa Ja ce 3aJ0BOJsABaMe ¢ IMpHOIH3U-
TEJIHO KayecTBeHo obsgcHeHue. CTpaHHoTo npes 1947 r. Gewe, ue naxe Haif-npocture U
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yemubo c npogeakenue
eJIEMEHTapHH 06eKTH, KaKBUTO ¢4 BOJOPOBHUTE ATOMM M CBETJIMHHUTE KBAHTHU, HE MO~
’exa ¢ TOYHOCT Aa ce onmucBaT. XaHc Bete Gele ybeeH, ue NpaBUIHA U TOYHA Teopus
MOXe J1a Ce MOCTPOH, aKO 3HaeM Kak Jla [ipecMsATaMe ChINIACYBAHO ¢ TOMOLITA Ha IIpef-
BoenHuTe Hieu. Toif cToente kaTo Molicell Ha ITAaHWHATA M HU couellle obeToBaHaTa
sems. Hue cTynenTuTe Tpsabpallle fa Ble3eM B Hesl U a Ce HACTAHUM KaTO y JOMa CH.

Hsixouiko Mecetia ipeau ga npuctiraa B KopHet, 64xa ce cyquiy ABe BaXHHU Hella.
ITLpBo, 65Xa HampaBeHHu excliepuMeHTH B KonymGuiickus yausepeuret B Hio Hopk, B
KOWTO TOBEJEHUETO HA EIEKTpoHa Oellle H3MEPEeHO XWISAA I'bTH I10-TOUHO B CpaBHe-
HHUe ¢ MPeJHIUHUTe pe3ynTaTd. ToBa NpaBellie OIUe M0-HAJIOXUTEIHO Ch3AaBaHETO Ha
TOYHA TEOPHs U Japalle Ha TEOPETHLUTE HAKOM TOYHM YHCIIOBY CTOMHOCTH, KOMTO T€
Tpabpaiie na ce onuraT jga obacHAT. Bropo, camuar XaHc berte HampaBu ITbPBOTO
TEOPETHYHO H3YHCIICHHE, KOETO ChILIECTBEHO Ha[MHHaBallle HAIIPABEHUTE Npe /I BoiHa~
Ta. Tolf npecMeTHa eHEePrUATa Ha eJIEKTPOHA BB BOAOPOJHUA aTOM H TIONY4U pe3yl-
TaT, KoiiTo focTa no6pe ce chriacysaiie ¢ Kosymbuiickure usmepsanus. Tosa rnokas-
Balle, ue Tolf ¢ Ha BApHaTa ciefa. Ho u3uMcIeHuaTa My Bce olle Osxa MOTIYpU OT

-CTapyu HaeH, CIoeHH OT CI)I/I3H‘ICCKa UHTYUILUA. Jluncraiue um 34paBa TEOPETHYHA OC-

HoBa. [la He rOBOpUM, 4e JaXke He ce chrilacyBaxa ¢ ANHIAWHOBHS NPHUHIMII H2 OTHO-
cuTesiHOoCTTa. Taka cToexa HelllaTa Npe3 celnTeMBPH, KOraTo ¢e NPUChEIHHUX KBM Ipy-
1aTa OT CTYAeHTH Ha XaHc. h

3amauaTa, KOSTO MM Jaje Xanc, Gelue fa MOBTOPS HEFOBOTO M3UMCIIEHUE 32 GHEPIH-
T4 Ha €eKTPOHa ¢ MUHMMAJTHHTE U3MEHEHHUS, HeobXoMuMHU 3a chriiacyBane ¢ AifH-
IaiHoBaTa Teopus. Tosa Gemle uieanHa 3aj4aya 3a YOBEK KaTO MEHE, NPHUTEXABAIL
Ro6pa MaTeMaTHYeCKa ITOArOTOBKA M MaJIKO NO3HAHMUS 110 (u3kka. ['MypHax ce B 3a/1a-
YaTa ¥ 3alIbIHUX CTOTHUM JIMCTOBE C M3UMUCIIEHUS, KATO MOMBTHO M3yuaBaX U (PM3MKATA.
Cren HIKOIIKO Mecella KMaX OTIoBOp, KoiiTo cbiuo Gemte B 6iusxo cbriacue ¢ Konym-
buiickute pesynraTu. MzducieHueTo Mu cbilo 6eme noTnypu. He 6sax mogo6Gpun npec-
MATaHUATa Ha XaHC C HHILO NPHUHLMUITHG HOoBO. He 65X ce MpUOIHMKIII 10 Mo-TIbAG0K0
pa3bupate Ha ejekTpoHa. Ho OHe3sM 3HMMHM MeCeLlM Ha U3HMCJIABaHE MM OiXa Janu
YMEHUE U yBepeHOCT. BsX OBJIajisl THHKOCTHTE Ha 3aHAATa. Beue 64X roTOB 1a 3amovHa
Ja PaszchXaBaM.

3a rmoyyBKa OT KBAaHTOBATa SJIEKTPOAHHAMMKA GAX HaCbpUEH Ja NpeKapBaM IO Hs-
KOJIKO Yaca OT CeMHLATA B CTyACHTCKaTa JJabopaTopus U Ja MpaBs eKClIepUMEHTH.

ToBa He 6saxa HCTHHCKM M3CJIeOBATENICKU eKcrepiMeHTH. Hue mpocTo moBTapsaxmMe.

IpaBeHOTO B BHAMEHUTH CTAPH EKCIIEPUMEHTH U IIPeABAPUTENIHO 3HAEXME KAKBH TPI6-
Ba Ja 6bJaT pesyntature. JIpyrute CTyAeHTH MBPMOpeXa, Ue I'yGsT BpeMeTO CH C Ipa-
BEHETO Ha eKCrepuMeHTH oT Tuna Muku Mayc. A3 ofaue r4 HaMHpax YBJIEKaTETHH.

.Huxora npeau ToBa B AHruus He 65xa Me: JOIyCKaJIH [0 eKCllepUMeHTaIHa JabopaTo-

pus. BcuukuTe OHe3u cTpaHHM MpeAMETH, 32 KOUTO 0fX 4es, KpUMCTAJH M MarHuty,
NpU3MM U CTIEKTPOCKONHM 6AXa HAMCTHHA TaM, MOXeX Ja I'M IIMNHA U Aa paboTs ¢ TAX.
Belue kaTo 9yn0, KOraTo M3aMepHX €JIEKTPHYHOTO HaNpeXeHHe, Ch3JaBaHO OT Majalia
BBPXY METallHa TMOBBLPXHOCT CBETJIMHA CiPA3IMYHU LUBETOBE, H KOraTO YCTaHOBUX, Ye
ABHalHOBHAT 3aKOH 3a (POTOEHEKTPHIHMA e(heKT HAUCTHHA e BepeH. 3a ChKaJleHue
TpK eKcriepuMeHTa Ha MUNMKBH ¢ MAac/IeHATa Kalka HAMaX TaKbB KbCMeT. MUIHKBH e
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BENTUKHUAT (bI/ISI/IK oT Unkarckus YHHUBEPCUTET, KoHTO MPDBB U3SMEPH EJICKTPHUHUSA 3apa],
Ha OTHACJIHUSA eNIeKTPOH. Toi Cb3JaBa MBIVIA OT MAJIKM MAacCJIeHH KAk U Haﬁmo,uaaa

noa MUKPOCKOH Kak 1io[ OelCTBHETO Ha CHIIHU CJIEKTPHYHH IOJIETA TE Ce MECTHAT Ha-
cam-HaTaM. Karikure ca Tonkosa MaJIKH, 4€ HAKON OT TiX HOCAT eJISKTpHYEH 3apsg Ha

| caMOo eIHH UKW NBa €JIEKTPOHA. MouTe MAC/IEHH Kallky ce JABUXEXa MHOTO IMPUATHO,

KOraTo B 8IH MOMEHT, ONMUTBAIKY ce 1a peryiupaM elekTPUUHOTO NoJie, XBaHaX Herl-
paBuiIHa pbuka. HaMeprxa Me NpocHaT Ha mofia ¥ ToBa CITOXH Kpail Ha KapuepaTa M1
KaTO eKCIIepPHMEHTATOP.

Hukora He ChXaJlX 32 KpaTKOTO CH M II0YTH (haTalIHO 3aTI03HAHCTBO C eKCTiEpUMEH-
Ta. ToBa NpexuBsiBaHe MH Pa3KpH NoBEYe OT BCHYKO APYro UCTHHATA Ha AlHIaiHOBa-
Ta MuchI: “Modke Ja ce Kaxe, Ue BeUHATa 3arajka Ha CBETa € HeroBaTa [103HaBaeMocT”,
ETo Me Men, celis npest G10poTo CH B POLLIKEHHE Ha CeJMMLIH, TTPaBsi Hal-CII0XKHH 1
M3TBHUEHU U3YMC/ICHHS, 3a J1a U3SICHA Kak OU TpsOBasIo a ce IbpkH eIiH eliekTpoH. I
€TO IO €JIEKTPOHLT BBPXY MOSITa MaJIKa MacjleHa Karlka, 3Haell MHoro Jofpe Kak Ja ce
ABpxH, 6e3 1a Yaka 3a pesyaTATHTE OT MOHTe U3uHceHus. Kak MoxkeM cepuHo3HO 1a
BApBaMe, Ue EISKTPOHET [ C& HHTEPECYBa 110 eAMH MM JIPYr HAYHH OT MOMTE H3UHC-
nenus? M Bce mak excriepuMenTHTe B KoyMOHIMCKHSI YHUBEPCHTET IOKa3Baxa, ue Tol
HAMCTHHA ce HHTepecyBa. [1o HAKAKBB HAYMH LSTATA TA3H CIIOKHA MATEMATHKA, KOSTO
Apallex 1o JIMCTOBETE, yCTAHOBSBAIIE NIPABUJIATA, KOWTO €JIEKTPOHBT BBPXY MacjIeHa-
Ta Kallka € 3aJbJKeH Ja craszBa. Hue 3HaeM, Ue e Taka. A 3410 e Taxa, 33110 eJeKTpo-

'HBT 006pbIa BHUMAaHUE Ha HAIATa MATEMATHKA - TOBA € MUCTEPHS, KOATO U AliHiali
He MOXe La pasrajae. ' ‘

ITo Bpeme Ha exeqHeBHHTe HH 06equ ¢ Xanc HHe rosopexMe Gescnup 3a husuka, 3a

TEXHUYECKUTE TIOAPOOHOCTH W 3a IbabokuTe hunocoexu zaranku. Kato usumo XaHe

_TIOB&YE ¢& MHTepecyBalle OT HoapobHocTHTe, OTKOJKOTO OT dusiocodusara. KoraTo

nosaurax punocodexn pepoc, Tol uecTo MK Kaspauie : “Tpabsa ga orugew nipy O
Jla roropopuTe 3a ToBa“, Ony Geie PobspT OnenxaiiMbp, TOKY 10 HA3HAYEH 34 IU-
pexrop Ha MucruryTa 3a INepcnextuuu Macnensanus B IlpudceTsH. Ilo egHo Bpeme
rnpes 3uMaTta XaHe rosopu ¢ Oy 3a MeH U Te ce ¢bIVlacHxa, Ue cJie] 3aBbpIUBaHe Ha
roauHaTa My B Kopren 61 Tpsa6Basio fa oTMa 3a eiHa roguta B [IpuncTsH. Ovaksax ¢
HeTbpIeHUe BPEMETO, KOraTo Ille 3al09Ha Ja paboTs npu Omu, Ho 3aedHO C ToBa 6iX
MaJiko yriameH. Omu Bede Gelie JereHJapHa nuuHocT, Toif Oenle MHALMATOPET U pb-
KoBOIUTENAT Ha 6ombenns npoekt B Jloc:Anamoc. Xanc 6eme paboTus Tam nofl Hero-
BO PBKOBOJACTBO kKaTo wied) Ha TeopeTHUHMS OTAEN. XaHC MHTaellle OFPOMHO YBaXeHHe
kbM Omu. Ho Me npeynpeau qa He ouakaM Jiek xkusoT B [IpuHcTsH. Kasza mu, ue Orm
He TOHACA MIYIUIUTE U Ye TMOHIKOra MHOTO 6bp30 pelllaBa KO & Taymak.

Enuu oT crysentckata Hu rpyna B8 KopHen 6ewe Pocu Jlomanun - 4oBex ¢ AocTa
HeOpexHa BRHIHOCT, JoIrkj oT OxjlaxoMa M 00HMTaBAIL €4HA 3aMTyCTAJIA CEJICKA KbILa
BBH oT MTaxa; 3a Hero ce Hocelue cilyx, ue e KomyHucT. JlomaHul HUKora He € OUA B
Jloc Anamoc, Ho 6eme paGoTun saenHo ¢ Onu Bbpxy 6omBenus npoekt oule B Kanu-
(hopHust, npend Ka e 6w 3anoyHaT NpoekTsT B Jloc Anamoc. [la 6bae1l KOMyHUCT He
-Bellie TOJNIKOBA TONIAMO MpecTbIUIeHUe  Tipe3 1947 r., kakTo cTaHa no-kecHo. CeneM
FOIUHU Mo-KLeHO, koraTo Onu Geule obgBeH KaTO BL3MOXKHA 3aIJ1aXa 33 CUTYpPHOCTTA
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uemubo ¢ npogsakenue:

Ha IbPXKABaTa, eHO OT 0OBMHEHHATA Cpelly Hero Oellle, 4e ce e OMUTAN [Ja TolNpeyH
Jlomanuu na 6bae B3eT B apmudrta, ChaUATa-06BUHMTEN Ha TIpolieca, TOCTIORHH Pob,
TIPUITUCBAILIe 3JI0BEILH MOTHBH 3a 3arpuskeHocTTa Ha Omu 32 Jlomanun,. Onu oTroBopy
Ha Pob: “OTHomieHnaTa MEXIY MEH M MOMTE CTYAEHTH He 6s1Xxa fa CTOS Mpel Kjaca |
na yeta Jekuud“, Taszu (pasa TouHo pesromupallle KakBo npaseite Xade 1 OnH rome-
MH yuutean. [Ipea 1947 r. 6ecenuTe ¢ Oprany Ha CUIypHOCTTA M JIOBBT HA BeL MUY Bsxa
MHOT'0 Jafied oT MHCNIHTe HU. Pocu Jlomanuy Oeitie cTymeHT kaTo BecHukM Hac. A Omu
Oelle BeNMKUAT HALMOHAJIEH Pepolf, YHUTO CHUMKH YKPACSIBAXa KOPHLHTE HA CITHCAHHU-
‘sita Time u Life. ‘ ~

Omwe npenu fa otuna B KopHen, a3 3Haex, ue Xanc e 61 B Jloc Annamoc. Ho e cbm
3HaeJ, ue Lie HaMeps rofigMa YacT oT rpynaTa Ha Jloc Anamoc - ¢ nakmouenme Ha Omu
- cbbpana oTHoBO B Kopuen. Xauc e 6un B Kopuen u npeu BolHaTa, Taka 4e KOraTo
ce 3aBpBIIa TaM, Toif HaMupa paboTa 3a KOJIKOTO € Bb3MOXKHO TT0BeUe OT TANAHTIHBH-
Te Myl Xopa, ¢ kouTo e pabotun B Jloc Anamoc. 3atora B Kopuen 6sxa: Po6npr
YuncbH, KoHTo € phkoBoen ekcrnepuMenTantaTa husnka 5 Joc Anamoc, ®usun Mo-
PHCEBH, KOHTO € XoAun Ha MapHaHCKHTe 0CTpOBHY, 32 a HabmogaBa GoMEUTe, KOMTO ca
nycHatu B XupommMma ¥ Harazaxu, Jux @aituman, koitro Geile OTrOBAPSII 32 U3UMC-
TMTEHUA LEHTBP, H MHOTO APYrU. Belte My 3a6aBHO, Ye HAKAK CH MHOLO Obp30o U
JIECHO C€ BIIUCAX B Ta3U I'Pyria oT “OpbXeWHULIN®, YUHITO OMUT OT BoliHaTa 6611e ToJIKO-
Ba pa3IMYeH OT Most co6cTBeH onuT. TIpukaskuTe 3a oHoBa BpeMe B Jloc Anamoc Ha-
Maxa Kpaii. B Tax nposupalie ropaocT U HoCTaNrHs. 32 BCEKU OT Te3H Xopa BpeMeTo B
Jloc Anamoc e Guiio ronsiMo NpexuBSBaHe - NEPHOA Ha TEKDbK Tpyad, Ha Apyxba u

I'bIOOKO mactue. Mmax ycemaHeTo, 4e rjlapHaT4 [IpHYMHA Te Ja ce YYBCTBAT TaKa

nobpe B Kopren Geitie, ye Koprenckusat husnuecky (hakynTeT BCe OILle HOCEILIE HEeL[O

oT aTMoceparta Ha Jloc Anamoc. [Jopd a3 MOXeX [a yCeTs KUBOTO [IPHCLCTBHE HA'

Tazu aTMocdepa. Tosa Gerue mnagoct, 3GauLK Ha GyiHM YYBCTBA, HENPUHYAEHOCT,
CrofiesieHa aMOMLMS 3a6HO 1a NPABAT BEJIMKHM HEIA B HaykaTa, He ToMpayeHa oT
3aBHCT MJIM CaMOM3TBKBaHe. ["ofiuHu no-kbcHo Xane Bere u quk daitHMaH HaucTHHA
MOJy4HXa HAITLJIHO 3aciyxenyn HobenoBu varpaiu, HO HUKOI B KopHen He ce naxome-

[Ile 32 HATPAJAM UK 32 THYHA ClaBa.

Xopata ot Jloc Anamoc He ropopexa Ha 1y6/IMUHK MeCTa 3a TEXHUYECKHTE Mopob-
HOCTH Ha 60MGuTe. Bellle yuyIBallo JI6CHO 1a ce 306K Tasy TeMma, 0e3 4 ce ¢cThIl-
Ba Ha onaceH TepeH. CaMo BEHBLK CMYTHX BCHYKM Ha 06eAHATa Maca, KOTATO ¢ LS/IaTA
CH HEBHHHOCT NMOAXBBPJIUX: “3a KbeMeT EAMHITEH J0Ka3a, Ye & HEBB3MOXKHO Aa Ce
Hanpasy 6oM6a oT Bogopoa®. HacTenu HeloBKa THILIMHA, CJIe] KOETO TeMAaTa Ha pas-
roBopa psi3ko bere npomeneHa. ITo oHOBa BpeMe Beska Ayma 3a BOJOPOAHH :60MOH
bewe cMbpTOHOCHA TaifHa. Cres 06sina equu ot CTYJEHTHTE M€ JpBIHA HACTPAaHa K
MH CHOBLUM MO/ CEeKpeT, Ye 3a chXajeHue EauHrThH rpewtd ¥ ve B Jloc Anamoc e
CBbPLUEHA MHOrO paGoTa Mo BOAOPOAHUTE Gomby, Taka de 6ux M BT Taka Jro6esen
HAKOTA NOBEYE 12 He MOBANIaM TO3H BBIPOC. bAX IACTIMB, Ye MH ce NOBepsABaxa JOC-
TaTBYUHO, 32 A3 M€ MOCBETAT B TakiHaTa. OT TO3M MOMEHT B3eX Ja Ce YYBCTBAM KATO
eMH oT GaHmaTa. ‘ ‘ " A

MHo3uHa oT I0c-anaMockuTe BeTePaHH ce 651Xa BKJIIOUMIIM B MOAUTUHECKH JeifHoc-
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TH, LUEJIAIHY 12 06PA30BAT XOpaTA OTHOCHO TOBA KAKBO €112 KUBECIL B aapeHo obryec-
TBO. OCHOBHATA MUCBHI HA TSIXHOTO Moc/NaHWe Gelle, ue aMEPHKaHCKUAT MOHOITON B
ANPCHNUTE OPBKHUA HIMA A2 € 32 ABITO U 4e B Gb/ielle eAMHCTBEHATA HALEXK A 30 OLle-
NABAHE € BCMYKY ATPEHM JeiHOCTH 1a ce MpefafaT HALIANO B pPbLETE Ha CUITHA MEKITy-
HApOJHA WHCTUTYLMA. OcOBeHO KPACHOPEUMB B Pa3NPOCTPAHIBAHETO HA TOBA [OCIIa-
Hue Gerre uymn MopucsH. Oy kas3pame ChHILIOTO HEWIO, HO MTO-TUXO, HA CBOUTE MpHU-
SATENI BETPE B MPaBUTENIcTBOTO. Ho kbM 1948 1. cTaHa sicHo, 4e wiaHcOBeTe 1a ce
YCTaHOBM e(UKacHa MeXJyHapoIHa UHCTUTYLML HA OCHOBATA Ha BOEHHOBPEMEHHUS
CBBETCKO-AMEPUKAHCKM CBo3 OsXa npomnycHaTu. S[ApeHaTa Haanpesapa Gelle 3anou-
Hajla ¥ MAeATa 32 MEXIYHAPOINEH KOHTPO HaJl BBOPBKEHUATa 61U Morna na 6bae B
Hail-no6pus ciyuaif camo faneyHa MeuTa. ' '

Haumre o6eun pasrosopu ¢ Xae uenTo ce BbpTsAXa okojio Jloc Anamoc i okoJio
-BBIIPOCHTE OT MOPAJIHO ECTECTBO, 3BbP3aHH ¢ OCTPOSBAHETO U yrioTpebaTa Ha Gom-
Bata. Teau Bwnpocu Tpepoxexa Xauc. Ho maauuna ot Apyrute xopa ot Jloc Anamoc
BIKIaXa B TAX NpUYMHA 33 TpeBora. Marnexna eapa i HAKoit 306110 € M3OUTBAN
HfKaKga Tpesora gonpeau Xupoumma. Jlokato paGoTaTa € IpoAb/IKaBaia, BCHUKH ca
OWJK NOrBIHATH OT HAYUHH 331241 M M3LAJIO Ca ce OTAABANM Ha TeXHHUSCKUS ycIex Ha
npoekTa. Bunu ca TBbpAe 3aeTH B paGoTaTa CcH, 32 Aa ce Ge3CIOKOST OTHOCHO Noce] -
crBusiTa. Ilpes tonn 1945 r. Oy e 6ust wneH Ha rpynaTa, Ha3HAaYeHa OT Xeupu Crim-
CBH 1a My 1aBa KOHCYJITALMH 110 M3M0/13BaHeTo Ha GomGuTe. Onu e NoAKpens pelue-
HUeTO Ha CTUMCBH la 6bAaT U3MOJ3BaHU, KakTo 6sxa u3nonssaHy. Ho 1o Tosa BpeMe
Onu ye e o6cbxaANT BBIPOCA ¢ HUKOR OT cBouTe Kojierd B Jloc AaMoc. Haxe ¢ Xanc.
Toii Hocelle caM Lis1aTa Ta3n OTIOBOPHOCT. :

ITpes denpyapu 1948 r. cricanueto Time my6nuxysa HHTepRIO ¢ Onu ¥ TaM ce Ho-
ABH HEToBOTO MpouyTo npusHanue: “Ilo enun Gonesnen HauuH, KOMTO HUTO BysIrap-
HOCTTA, HUTO XyMOPBT, HUTO MpEeYBEJINUEHUATA MOTaT Aa 3aIHYaT, QU3MLUUTE OMO3HA-
Xa rpeXa; TOBa e NO3HAHMe, KOeTO Te He MOraT Aa 3ary6ar®. [Tosedero ot JIoc-aJIaMoc-
kuTe xopa B KopHen oTXBbpiisxa ¢ BbaMylueHne gymute Ha Omu. Te He M3mUTBaxa
HUKaKBO UYBCTBO 34 IpsiX. Bsixa cBbpmIMNm TpyaHa M HykHa paGoTa, 3a 1a TOMOTHAT 3a
Crie4eIBAaHETO Ha BoMHaTa., CMATaxXa, 4e He e YeCTHO OoT cTpaHa Ha OMM Ja OILIaKBa
ny6JHIHO TAXHATA BHHA, CJIE[ KATO BCHYKM Ch3faTelH Ha CMBPTOHOCHH ODBKMSA, U3~
TMOJI3BAHM BbB BOIMHATA, HOCAT BHHA B ChlllaTa cTeneH. PasGupax rHesa Ha XopaTa oT
Jloc Anamoc, Ho 6ax chriacet ¢ Oy, I'pexsT Ha pusniuTe B JIoc Anamoc He & B ToBa,
4e ca MOCTPOMIIH CMBPTOHOCHO opbxkue. [la noctpouw Gombarta, Korato cTpaHaTa TH
'€ BOTHasHa cxBaTka ¢ XuTyepucTka epMaHus, ¢ MOpasiHO onpasaano. Ho Te He mpoeTo
nocrpossar 6ombata. Te uanuTeaT pagocT oT nocrposraHeTo i. Hali-acTnuBoTO
BpEME OT XMBOTA UM e BuJlo, JOKATO ca cTpoesnu GombBaTa. VIMEHHO ToBa, Mpeanoa-
ram, e uMan npef Bug Omy, koraTo e Kkasajl, ue Te ca cbrpenu. U Toii 6eme npas.

Criesi HAKOJIKO MECEL[a a3 MOXax 1A pasnosHasg KauecTBOTO, KOETO HAMHPAX CTPAHHO X
NPHBJIEKATENHO Y aMEPHKAHCKUTE CTYAeHTH. Te HsiMaxa OHOBA TParuuHo BB3MPUATHE Ha
KMBOTA, KOETO Taka ABNOOKO NMPOHHKBALIE BCEKM eBpOMNEEH OT ‘MOETO MokoyeHue. Te
HUKOTa He 69Xa U3KUBSABAIU Tpare,zma U HUKOTa He Gsixa g nouyseTsany. OcpoBoneHu oT
YYBCTBOTO 32 TParu3bM, T€ CHILO He IPUTEXKABAXA U YYBCTBOTO 33 BUHA. Te Uarexaaxa
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yemubo ¢ npoguakenue

TBBPJE MIIaJ1 ¥ HEBHHHY, MAKap Ye MOBEYeTO OT TsX Os1Xa Mo-Bb3pacTHH OT MeH. baxa
NpeMHHaJIK NIpe3 BoitHaTa, 6e3 Ts qa ocTaey Gestesd BBpXy Tax. 3a Tsax Jloc Anamoc berwe
camo eHa rojisMa Jynopus. TaxHaTa HeBUHHOCT Gellle ocTaHasa He3acerHaTa. ETo 3a-
1LIC TE HE MOXexa Ja NpUeMaT, ye gymuTe Ha Onu U3passaBaT HCTUHATA 3a THX..

3a epporieifLTe roaaMaTa MoBpaTHa Touka Ha HcTopuaTa bewe [TopBaTa CBeToBHA
Boitna, ne Bropara. [IbpBata BoiiHa Gellle ch3fiajla OHOBA TPAIHYHO HACTPOEHHE, KO-
eTo Gelle YacT OT Bh3IyXa, KOHTO HUe JuilaxMe MHOIO MpeJy HAYaJloTO Ha BTOpATa.
Onu 6elie U3pachI, MOTONEH B eBpoMelickaTa KyaTypa, ¥ Gellie IpuAoOUI yceTa 3a
TparusbM. XaHc, Gueliky eBporeel, CbIo ro npuTexapaiie. [lo-MnauTe aMepuKaH-
LM 110 po3KJeHHe, ¢ Hakmoderre Ha Jluk QalfHMaH, BCe OlLie XKUBEEXA B CBAT 6€3 CEHKH.
HewaTta ca TBbpAE pPasiMYHM cera - TPUIeceT roJMHK No-kKbeHo. BoliaTa B1B Buer-
HAM Cb3[aJle B aMepPHKAHCKUSA XKUBOT CBIATA PaguKalHa NIPOMSAHA Ha HACTPOEHHETO,
kaksaTo B Empona cbapane [Topeata CBeToBHa BolHa. JuemnuTe Muand aMepuKaH-
M ca no-GJIHaKM 110 X A0 eBponeHIuTe, OTKOJIKOTO 4O aMSPHUKAHLUTE OT MIpeIy TpHU-
neceT rofusu. EpaTa Ha HSBUHHOCTTA Be4e € OTMHHAJIA 33 BCHUKHU Hac.

B ToBa OTHOIIEHME, KaKTO TOYTH BBB BCAKO Apyro oTHoweHue, ux ®aitnman Getue
uakaroueHue. Toit Gelle Mila aMepUKaHell 10 POXKASHUE, KOUTO Oellle IPeXUBAI Tpa-
requs. Bene obukHan v 6ele ce OXeHUN 3a ONEeCTAIL0, APTHCTUYHO MOMMYE, KOETO
yMupaiue oT TyGepkonosa. Korato ca ce )eHeld, Te ca 3HaeJI|, e T4 CKOPO L€ yMpe.
Korato vk otuBa ga pa6otu B Jloc Anamoc, Oy ypexia keHa My Ja 0bAe HacTaHe-
Ha B CAHATOPUYM B I'p. AI6BKBPKH, Taka Ue T€ [Ja MOTAT M10-4eCTO Ja ca 3aefHo. T
YMHpPA TaM HIKOJIKO CeMMLIM NpeiK Kpas Ha BolHaTa.

" Bennara ¢ npuctrraseTo ci B KopHes a3 pasGpax, ue JIuK € Hali-)KU3HEPaJOCTHUSAT
4oBek B Hauws GakyiateT. B MHOTO OTHOWEHHUS TOi MU HaroMHse 3a OpaHk: Tomn-
¢BH. JIux He Gellle MoeT U ¢'hC CUIYPHOCT He bellle kXoMyHHCT. Ho Toii npUIMHAILe Ha
®paHk ¢ BUCOKHUS CH IIac, ¢ 63U CH YM, ¢ FOPEILUs CH HHTEPeC KbM Hali-pasiuyHu
HeIla U Xopa, ¢ 6e3yMHNUTe CH LLETH U C HEYBAXKEHMETO CH KbM aBTOpUTeTUTE. MMax
CTas B CTYJEHTCKO OBLIeKUTHE U IOHAKOTa KbM J(Ba 1aca Npes HoTa me Syaele 3ByK

ChC CTPAHEH PUTEM, MYICUPAIL HAJL NPUTUXHAJIOTO CTYAeHTCKo rpagde. Tosa 6eme :

. Hux, xoitro OGuenie cBorTe 6oHro Gapadanu.

Jux Hetlie cbl1l0 HEBEPOSITHO OpWIHHajieH yueH. Toit oTkasBallie Aa NpUeMe HAa HOBE-
pHe YHeTO W Ja Guio TRbpIeHue. ToBa o3HauaBalle, e ToH Oellie MPUHYIESH Aa NPeoT-
KpHBa M 0OKa3Ba HAHOBO 3a ceGe cu rmouTH usnaTa pusuka. [leT roauHu HanperHara
pabora ca My HeoOXoJMMH, 32 [1a NPeOoTKpHe KBaHTOBaTa MexaHuka. Toll TBbpAelLe, e
He Moe Ja pasbepe ripueTaTa Bepcus Ha:KBAaHTOBATA MEXaHHKa, KOSTO ce NIpernojaBa
10 YHHBEPCHTETCKUTE ydeGHMLM, M 3aTOBA TpsGBa Jja 3a1i04He HAHOBO OT CaMOTO Ha-
yayio. HaucTrHa reponuHo HauuHaHue. [Ipes oHesu roquuu Toit paGoTelie no-yrnopuro

'OT BCSKHM JPYT, KOroTo nozHaBax. Hakpas cTHIHa 10 BAPMAHT HAa KBAHTOBATA MEXAHUKA,
KOHTO Toif Mosxere a pas6epe. Torara MpoIbIXKH Ja MPECMATA CHC CBOS METOJ KAk-

. Bo 6u 6usi0 MoBefeHUETO Ha eekTpoHa. Toll yers na Be3npousBele pesyiTaTa, KoHTo

MaJiKo npeau Toa XaHc Gellle H3YUCAUIT ¢ TIOMOILTA Ha OpToA0KCalHaTa Teopus. Ho
Huk MoXa Ja oTHAe MHoro no-gajed. Cbe cBogTa cobcTBeHa TeopUus TOH IpecMeTHA
TaKvBa (DMHU AETAHIM OT NMOBEJEHUETO Ha €IeKTPOHA, 10 KOMTO METOALT Ha XaHC He
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uemubo c npogsakenue
MolKelle ¥ Aa ce npubnuxu. JIMk Moxkelle 1a MPeCMETHE Te3u Hellla MHOTO HO-TOYHO U
MHOIO 110 JIEKO OT BeekM ApyYr. [IpecmATaHeTo, KOETO a3 HAMpPaBHX 110 MPENop’bka Ha
Xanc, npunaralfki OpTOAOKCASIHATA TEOPHS, MH OTHE HAKOJIKO MECELa YCHIeHa pabo-
Ta ¥ HAKOJIKO CTOTHLM H3MHCAHH JIMCTOBE XapTHs. JIMK MOXelle Aa MOTYYH ChIIMA
OTrOBOD 3a OKOJIO NOJJOBUH YacC, paBeHKy MpecMATAHUATA BbPXY YepHaTa XbCKa.

Topa Gellle MONOXKEHUETO Ha HEILATa, KOSTO 3aBAPHX B KopHen. XaHc u3nonssarie cta-
paTa roTBapcka KHUra C peLenTH Ha KBAHTOBATA MeXaHHKa, KosTo J{Uk He Moxelle Aa
pasbepe. Jlik usnonapaie cBost COGCTBEHa KBAHTOBA MEXAHWKA, KOSTO HUKOM APYT HE MO~
etue da pasbepe. Te nojyqaBaxa eHA M CHLUM PE3YJITATH BHHATH KOTATO PELjaBaxa eIHM
¥ ol 3amaun. Ho Jluk Moxelle fa NpecMeTHE CTPAILHO MHOTO Hellla, KouTo XaHC He
Mokellle. 32 MeH Oellie O4eBUIHO, Ye TeOPUATA HA JMK NPUHLMIHO & BApPHA. Pemmx,vqe
IaBHATA MM paboTa, ciiel KaTo CBBpIIA ¢ M34MCIIeHUATa 3a XaHc, e 6bae fa pasbepa
JUMK ¥ [la 065CHS HETOBHTE HAEH Ha e3KK, KOWTO OCTAHAJIUAT CBAT Gu pasbpar.

I1pes nponetTa Ha 1948 r. Xanc 1 [IUK OTMAOXa HA CeMMHAD Ha M3GPaHW ECMEPTH,
opraHusupaH ot Onu B eiHa X1xa B MlaHuHaTa [TokoHO, KbAETO IWisXa Aa 06ChKIAT
npobiieMa Ha KBAHTOBaTa eJEKTPOLMHAMUEKA. A3 He 6iX MOKaHEH, 3aI0TO OIle He 65X
ekcrept. Tam 6sxa excnepumentatopute oT Kosymbuiickus yuusepcurert, 6eme Hunc
Bop 1 MHoro fpyru u3aBecTHH duzuuy. OCHOBHATA YacT B IlporpaMaTa Gellle oceMya-
coBuAat poknap Ha Jxynuan HIBudrep, maag npogecop oT Xapsapg, KoiiTo € 61 cTy-
Ient Ha Onu. Kakro usrnexza, [Jpxynuan 6emie penmat ocHoBHuUs npo6iem. Toit npe-
Jlaraile HOBa TEOPHA HAa KBAaHTOBATA €JICKTPOAMHAMYKA, KOATO ODgCHIBAIE BCHYKU
Konymbuiicku excriepumentu. Teopusta My Gelle NOCTPOEH BPXY OPTOROKCAIHH
NPUHLKIY ¥ Bellle IHeALOBBP Ha MaTEMAaTHYeCKOTO M3KkycTBO. [IpecmsTaunsra My 61-
X4 MSBBHPEHO CJIOXKHU U MaJILMHA OT CIYIUATENIUTE MOKeXa J1a IPOCENAT UIOTO My
ocemMyacoBo HanoxeHKe. Ho Onu pasbpa H-0005pH Bcuuko. Cren kaTo IxynuaH Gerte
cBBpILUI, Oeme pes Ha JJuk. Tol ce onuTa 1a paskaxe Ha U3TOLIEHHTE CIIYLUATEH KaK
OM MOrbJ Aa 0OSICHU CBLIUTE eKCMEPHMMEHTH 3HAYMTENHO MO-TPOCTO ¢ MOMOITA HA
'CBOMTEe HeopTofokcalHn MeTonu. Hukoll He pasbpa u Jyma ot ToBa, KOeTo paskasa
Hux. Haxpas Ormd HanpaBH HAKOJIKO YHUILOXKUTEJIHH KOMEHTapa 1 ToBa Gellle BCHUKO.
JMK c¢ 3apbpHa OT ceMHMHapa MHOTO IOTHCHAT,

I1pe3s nocnepnure Mecely ot npectos ci B KopHer a3 ce mocTapax ga BixaaM JIux,
KOJIKOTO € BB3MOXHO ITo-yecTo. Xy6aBoTo NipH Hero Oelile, 4e YOBEK HUKOI'a He Ce Olla-
caBalle, ye My ry6n BpemerTo. [loBeueTo yueHH, KOraTo ce cpellHell 3a pasroeop ¢ X,

ca MHOT'O YUYTHBH ¥ T& OCTaBSAT []a C& 3aCEJHIL, HO CaMO CJIS] U3BECTHO BpeMe 3abess-
BAIll [10 OTErYeHM U3pas Ha JHLETO WITH 110 HEPBHO CIUISTEHHUTE NP'bCTH, Ue KeJTaHHETO
HM € ro-ckopo aa cu otupert. Jux He Gente Takb. KoraTo ujsax B kabuHeTa My U Tol
He HcKallle Ja pa3rosaps, NpocTo HMakpelssaiie: “Maxail ce, 3aet cbM*, 6e3 faxe na

06bpHe rnaBa. U a3 cu otusax. Ho cneaBalius mbT, KOraTo WABax NpH Hero v ToM Me

MOKaHBalle fa CeJiHa, a3 3HaeX, Ye MPaBH TOBA He NPOCTO OT yYTUBOCT. Pasropapsaxme
B IPOJ'bJIKEHHE HA MHOTO YaCOBE 3a HETOBATA JIMYHA BepcHs Ha M3MKaTa U Hali-nocJie
B3€X Jla CXBAlLlAM KaK CTOSIT HelaTa.

FpuunnaTa $pusmkata Ha JIMK Taka TpyAHO Ja ce pa3bupa oT, oOBUKHOBEHUTE XOpa €,
Ye TOH He U3N0J3Ba ypaBHeHus. ObudaliHusT Ha4UH, o KOHTO ce U3rpaxa TeopeTud-
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uemubo ¢ npoge/kenue
Hata (usuka oT BpeMeTo Ha HIOTOH, € la 3anoyuHell ¢ HAMCBAHETO HA HAKOJIKO YpaB-
HEeHHSA M CJle]l TOBA J1a C& TPYIUIL YIOPUTO, JOKATO MOJY4YMIU TEXHHTE peleHus. Topa
Getle HAUMHBT, N0 koiiTo npasexa Qusuxa Xanc u Omu u Jixynuan Isunrep. JQux
IIPOCTO HaMMCBAallle pEUICHUATa HanipaBo, Ge3 NOpH la Mullle ypaBHeHHATa. Tolf cu He-
we ch3an QU3MYecka KAapTUHA 32 HAYMHA, 10 KOWTO cTaBaT HellaTa, ¥ Tasu KapTHHa
My JlaBallle pelieHHATa Hanpapo, ¢ MUHUMYM NpecMaTaHus. He Gerle wyaHo, ue Xopa-
Ta, KOUTO UAJT KMBOT G4Xa pellaBaji YpaBHEHHH, C& UYBCTBAaXa CAMCAHY OT HEroBMS
MeTol. TAXHOTO MucIIeHe Bellie aHaJIUTUYHO, 2 HEFOBOTO - KAPTHHHO. MosTa cobcThe-
Ha TIOJTOTOBKA CJIE]| OHE3W HaJIeuHu JHW, koraTto ce bopex ¢ kuurata Ha [Tnagxo no
IuepeHIIHATHI ypaBHeHud, cbllo Geme aHanutHyHa. Ho a3 ciymiax kakso rosopu
JHK, B3Upax ce B CTPAaHHMTE AMArpaMH, KOUTO TOH YepTaelle 110 A'bCKaTa, [ONKBAX ITO
MaJIKO OT HEeroBOTO KapTHHHO MICJICHE U [OCTENEHHO 3aMoYHAX Ja ycBOSIBAM Herosa-
Ta BepcHs 3a cTpoexa Ha Beenenara.

ChluMHATa Ha HEroBOTO cXBalllaHe Gelue 1a Ce HAMANIAT BCHYKM orpaHuyeHus. B
OpToJioKCaTHATa (PU3UKa Ce Ka3Ba: Jla HPEAMNOIOKUM, Ue B OTIPENe/IeH MOMSHT B TOBA
ChCTOSHHE MMA eJIEKTPOH; TOraBa 4pe3 peliiaBaHe Ha OnpeesieHo AU epeHIMaIHo YpaB-

-HEHHE MpecMATaMe KaKkBo e npaBu TOlt B clleiBalud MOMEHT H I10-KbCHo. BMecTo

ToBa JIuK KazBalle NPOCTO: eEKTPOHBT IIPaBH, KAKBOTO CH XKeJlae, JBUKHU e B LATOTO
TMPOCTPaHCTBO M BpeMe 110 BCIKAKBY Bb3MOKHH HAUMHI. MoKe fae, KoraTo noxenae,
Za ce IBIKM U 06PaTHO BB BPEMETO. AKO M3X0XKAALI OT eJEKTPOH B 3aJaIeHO ChCTO-
SIHUE U B OTIPE/IE/ICH MOMEHT OT BPEMETO M MCKAlll'[]a BUAMIL JAJIH B APYr MOMEHT OT
BpeMeTo e 6bAe B HAKOE APYro ChCTOSIHUE, IPOCTO TpsAGBa Na CyMHMpAL IPHHOCUTE
OT BCHYKH BB3MOXHH HCTOPHHU Ha eJIEKTPOHA, B PE3Y/ITAT Ha KOMTO TOH NPEeMHHABa OT

TOBa CHCTOAHME B NPyroTo. MicTopus Ha eNeKTPoHA e BCSKa Bbh3MOXKHA TPAEKTOPUA B

MPOCTPAaHCTBOTO. H BPEMETO, BKIIFOYUTEJIHO M TPACKTOPUUTE, KOMTO JIBKATYILAT Hall-
PeA 1 Hasza]l BLB BpemeTo. [loBefieHHeTo Ha e1eKTPOHA € PE3YNITATHT OT CYMHPAHETO
Ha BOWIKUTE HCTOPHH B CHOTBETCTBHE C HAKOM IPOCTH NIpaBuiIa, kouto [uk Gerie pas-
paboTusi. C MHOTO MaJIKi H3MEHEHMS CHIUST TPUK paboTu He caMo 3a eJIEKTPOHH, HO
M 32 BCUUKO JIpYro - aToMH, 6ef360JH1 Torky, c/ioHOBe H T.H. CaMo ue 3a TOIKHTE U
CJIOHOBETE TIpaBUJIaTa Ca N0-CJ0KHH, ‘

HauunbT 32 pasriexaHe Ha HewlaTa Upes cyMupaHe 1o HCTOPHUTE BCBILHOCT HE &
Taka MHCTEPHO3eH, CJle]] KaTo HOBeK CBUKHE C Hero. [T0g06H0 Ha ApYrd O6160Kko opH-
THHAJIHY HGH TOH 3a04Ha 6aBHO Ja MPOHHKBA B TbKAHTA HA (DM3MKATA, TAKA Ue AHeC,
cjiel TpPUAECET FOAMHH, TPYAHO MOXEM Ja CH NPUIMOMHMM 3aIL0 B HAYajoTo Oelle
TPyIeH 3a pazbupaHe. A3 UMaX OrpOMHMS KbCMET fa Obaa B KopHen nipes 1948 r.,
KoraTo ugesTa Gellle TOKY 11O POJieHa, M 14 Mrpas POJIATA Ha pe3oHaHCHA OhCKa 3a
Hux. Bax cBulieTen Ha NeTrOUIIHOTO VHTENEKTYAHO Yeullke, ¢ koeTo J[uK cu pobu-

Balle [TbT KbBM CBOETO OGC,Z[I/IHHB?.II.L(O cxXBalllaHe. BrieuaTyieHuaTa My oT ,).IHK MH HaIloM-

HHUXa 32 OHOBA, KOETO LIECT FOAMHY Npelu ToBa 6ax uyn KeifHc* na xassa 3a Hioton:
“HeroBuar ocoGeH npupojieH nap e 6miia criocobHOCTTA Ja IbPXH IMOCTOSHHO B yMa

* Hssecmuunm aneauticku ukonomucm [Jocon Meiinapd Keiine usnaca npes 1942 2. ¢ Ketim-
b6pudorc nped Jondonckomo Kpaacio Obugecmso Gecedama “Hiomon - wosexsm®. - KBen. npes.
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Hemubo ¢ npogsakenue
CH €lIH YHCTO AyXoBeH NpobJiem JoTorasa, A0KATO yeree fa npospe npes Hero. Hero-
BOTO OTPOMHO HHTEIIEKTYAIIHO IPEBBIXOACTBO a3 ChM CKJIOHEH [1a BUAS B MOIIHATA My
VHTYWLIHS - BH3MOKHO HAaW-CU/IHATA U HAll-yOPHTA UHTYHLINS, ¢ KAKBATO YOBEK HAKO-
ra e Oun HamapeH®. ‘ .

Ipes cbwata nposer Ha 1948 r. ce coyun ome el(HO 3abenexuTeNHO chbuTHe. XaHe
MONTY4H oT SINOHUSA MaJIbK MaKeT, CbIbPHKALL ABATA I'bPBU 6pOsT Ha HOBOTO U3HUECKO
crucanue Progress of Theoretical‘Physics, u3faBaHo B Knoto. [Igete Tomuera, Hammca-
HH Ha aHIIMHCKH e3MK, 651Xa 0THEeYaTaHH BbPXY HUCKOKAYECTBEHA xadheHHKaBa xapTus.
Te cbabpoKkaxa obIII0 IECT MaKK CTATHU. ITbpBata cratus B 6poit No 2 oT cricanu-
eTo Gellie o3ariiaBeHa “Bupxy e1HA pelaTHBHCTKO MHBapHaHTHa OPMYNUPOBKA Ha KBaH-
TOBaTa TEOpHs Ha BLIHOBUTE MoJjieTa; aBTOpbT Geme C. Tomonara oT ToKMICKHS
yHuBepcutet. Hall-nomy noj uepra umame NOATEKCT, B KOHTO ce kazBawe: “IIpeBos o
cTaTuATa ... (1943 r.), myGnukysaHna mbpBOHAYAIHO HA ATOHCKY e3HK . XaHe Mu mane
Aa npodveTa cTatuATa. Hamucana Ha MpocT U fAceH e3uk, 6e3 HUKAKBY MaTeMaTHUECKU
paspaboTKH, T4 ChIbpXKalle USHTPATIHATA HIed B Teopusara Ha Dxynuan IlBunrep.
ToBa HaBexnae Ha opasutenHu pasmuciu. [To equH 1K APpYr HauHH, cpej BUXbpa U
Pa3pyxaTa Ha BOMHATA, HATTBJIHO U3ONHPAH OT OCTAHANIMS cBAT, TomoHara e nogasp-
KaJT B SINOHMS U3CIE10BATEICKA LLKO/A 10 TEOPETHYHA (husuka, koaTO B M3BECTEH CMU-
CBJT H3NpEBAPBA BCHYKO, KOSTO CBILECTBYBA B CBETA 110 OHOBA BpeMe. IIpoGuBast cu e
I'PT CaM 1 € NIOCTABAJT OCHOBHTE Ha HOBATa KBAHTOBA JIEKTPOAMHAMMKA [1eT FOLHHHU
npenu UlBurrep u 6e3 HUKAKBA IOMOWL OT EKCNIEPUMEHTUTE B Konymbuiickus yuusep-
cutet. [1pes 1943 r. Toit He Gele 3aBbpILAN TeopuaTa U He Gelle 5 pasBui B paboTeH
uncTpyMenT. Ha IllBunrep no npaso npuHaiexy saciyrata 3a NPEBPBUIAHETO Ha Te-
OpMATa B CTPOliHA MaTeMaTHYeCKa KOHCTPykLMs. Ho mbpBaTa chliecTBeHa cThKa Ge-
e HanpaBui Tomonara. TpeacTaBsx cH ro, npea nposieTta Ha 1948 I., KakK cpe] rere-
JIMILATA 1 paspyilleHusTa B Tokuo, TOM NPUroTBs U HK M3MIPAILla TO3M TPOraTeeH Ma-
bk nakeT. [TakeThbT NPUCTUrHA NPH HAC KATO [J1aC OT ABASUHUTE.

Haxkonko ceamuuy no-kbeHo Onu MoAy4H JTHYHO MHCMO OT TomoHara, B KoeTo
Ce OMHMCBaxa NOCeAHUTe paboTH Ha AnoHckuTe Qusui. Te ce ABHKeXa GBP30 Hanpes
B cbluaTa mocoka kato IllBunrep. Cxopo 6s1xa yeTaHOBEHU peOBHM Bph3KkH. OMH Moka-
H1 ToMoHara Jia nocetn [IPHHCTBH, NO-KbCHO MOCJEABAXA M TIOKaHH 33 YUSHMLIM Ha
Tomonara na pabotat ¢ Hac B IIpHHCTHH U B Kopues. Koraro 3a npss meT cperHax
ToMonara, micMo 1o MouTe poaiTenyu Gewle 3a1e4aTHIO MO ClleJHUS HAYWH ITbPBUTE
MM BIIeYaTeHHA OT Hero: “Tolf e no-crnoco6en u oT IBuHrep, u ot PaiiuMaH 1a ToBO-
PH 33 NPYT NIEH U3BBH CBOKTE. A C'HILO UMa JOCTATBYHO MHOIO CBOM HieH, M3BbH-
penHo GeaxopucTen HoBek™. Ha MacaTa My Mex Iy (hH3HUSCKUTE CIHCAHMS MMALLIES K-
seMmnsap oT Hoeug 3aser. '

(Credsa)

BeTLRMTENHM GENeXKN W NPEBOS, OT AHFNUIACK:

~ Muxann bywes

Freeman Dyson, Disturbing the Universe, Harper & Row, New York, Cambridge, Philadelphia, San
Francisco, London, Mexico City, Sao Paclo, Singapore, Sydney, 1979
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