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PeHTreH Bunsrenom KoHpag

Hemeuknmn donsuk,
yaoctoeHHbi B 1901 nepson
HobeneBckon npemun no
don3nke 3a OTKpPbITUE NyYen,
Ha3BaHHbLIX ero UMeHeMm. B
1888 PeHTreH 6bin
npurnawleH B Bropudyprckmn
yHnBepcuteT, B 1894 ctan
ero pektopom. B cteHax
9TOro yHmBepcuTeTa 8
Hos16pa 1895 oH coenan
OTKPbITUE, KOTOPOE NPUHECTIO
eMy BCEMUPHYIO
N3BECTHOCTbD.



dDaKTbl }XN3HWU

OH y4yuncs B WLKoOJe u coGMpancn 3aKOH4YUTb, Kak n nogo6ano ero CBepCTHUKamM, HO
cnyyduncs HeanHTHblﬁ WHUMAOEHT, U U3 LWKOSMbI ero ucknumnu. Takoe n cemyac Hepeako B
LKOoJ1aX BCero mupa. KTo-To u3 YY4€HUKOB HapucoBalJi Ha AOCKe KapUuKaTypy Ha yyutens, a
yyuTenb nogymar, 4HTo 3TO caenan Bunnu PeHTtreH, a Bunnu un He nogymar
onpaBAbIiBaTbCA, XOTA HapucoBas ee He OH, U BOT pe3yJibraT — 3a A4epP30CTb UCKITHOYUTD.

CHauana Bunnu, ectecTBeHHO, paccTpourcsl, He CTONbKO U3-3a UCKITKOUYEeHUS, CKOJNbKO
n3-3a HecnpaBeasIMBOCTU; NOTOM NMOYCMNOKOMSICA HEMHOIO U peLuun, YTo He Bce eLle
NOTepPsIHO, MOXXHO CAAaTb BbINYCKHbIE 3K3aMeHbl 3KCTepHOM. OH 3acen 3a KHUrW,
OCHOBaTeNbLHO NpopaboTan Bce Mo NporpamMmme U npuilesn Ha 3Kk3aMeH, YBepeHHbIN B
cBoux 3HaHUAX. OH U ywen ¢ Hero, No-npexHeMy yBepeHHbIN B HUX, HO — 6e3 aTTecTara.
Ero aksameHaToOpoOM OKasaricsl TOT caMbii NpenogaBaTenb, Ha KOTOPOro Gbina HapMcoBaHa
KapuKaTtypa.

Tak 6yaywmn Benmuknm usnk nULIMmcs BO3IMOXHOCTU NOCTynaThb B Bbicluee y4ebHoe
3aBegeHue. U aTum oH Obin o4YeHb orop4yeH. 3aTo oTeL ero — He o4eHb. Bce MyX4YuHbI B
ceMbe PeHTreHOB, B TpexX NOKOSeHUAX, Obinn dpabpmkaHTamm-cykoHwmkamu. OTtey
Hageancsa, 4to n Bunnu npuaet B oupmy, ¢ Aunnomom nu, 6e3 Hero, He BCe NU paBHO, B
KOHLe KOHLOB. ToproBatb MOXHO n 6e3 gaunnoma. Ho Bunnu He xoten ToproBaTb, OH
xoTen yuntbcs. B Bbicwem yye6HoMm 3aBeaeHun. Ho noctynutb Tyaa 6e3 aTtrectaTta
Henb38, a aTTecTata y Hero HeT, U ocTaBarioCb OAHO — CTAHOBUTbLCA KOMMEpPCAaHTOM, a OH
3TOro He XOTeJs1, OH XOTes1 YYUTbCA, U Noslyvancs 3akosnfgoBaHHbIA KPYr, U3 KOTOPOro He
ObINo BbIXoAaa.

Ho B oauH I'IperaCHblﬁ A€eHb — ﬂperaCHblﬁ He TonbkKo Ansa Bunnu, Ho n ana Bcero
yenoBe4yecTBa — mosnioaon PeHTreH Y3Han cnyqaﬁHo, YTO B ropone U,I'OpVIXG B LIJBeﬁu,apMM
06p330BaH HOBbIN NMonNUTeXHU4YeCcKnmn MHCTUTYT. anI‘-IeM YCTpPpOEeH OH Ha COBepLUeHHO
MHOM NpuHUMNe, 4YemMm BCe Apyrume Bbicluune y‘-leGHble 3aBefeHus:. ero MOXXHO nocewlatb
BOJIbHOCHnyLlaTesiemM. BbIGMpaVI JNIeKUUIo NO BKYCY — N XOoAU Ha 3A40pOBbLe. Ho ocHoBHOE€, HO
rnaBHoe, HO camMoe BaXHoe: ANsl BOJSIbHbIX NOCeLeHnn He 06A3aTeNnbHO MMeTb aTTecTart
3pPEeJioCTN.

Tak B 1865 roay Ha mawumHocTpoutenbHoM chakynberete Liropuxckoro
NONIMTEXHNYECKOro MHCTUTYTa NOosIBUSICA ABaALaTUNIETHUNA BOSibHOCHyLLaTenNb,
3HaKOMCTBOM C KOTOpPbIM Yepe3 TpuauaTb neT oyayT ropanuTbCA ero O4HOKaLHUKN.



DaKTbl XXU3HU

[anblle Bce NOLno NpekpacHo: roabl y4eHus, 3aluTta gunnoma, 3saHue
NHXXeHepa-MalUnMHOCTpouTend, 3alimnTa guccepraummn, 3saHne goktopa gurocodpum
— W nepeg gBaguatndeTbipexneTHnM PeHTreHoM OTKpbIThbl BCEe AOPOrn: Xodellb
0obpaTHO B KOMMEPCaHTbl — HO Y>Xe «repp JOKTOP» U Ha MOYETHYIO JOSMKHOCTbL B
dompme, Xo4ellb B HayKy — noxarnymncra.

A 4ero xe xoten cam Bunnu? Mory ckasaTtb: OH BHa4ane He 3Harn. Ho nycTtb
nydtlue OH caM NMpu3HaeTcsa B 3TOM, 9 NPOLUTUPYHO ero NMCbMO, HarnMcaHHOe MHOIO
Nno3xe, rae OH BCNOMMHAET CBOE AyLleBHOe COCTOAHME 22 uoHsa 1869 roaga, korga
OH Mony4yunsn cteneHb JOKTopa domnrnocodumn Cco creayroLmnm oT3bIBOM Ha
anccepTtaumto: «PaboTta npeacrasngeT 6onee 4yem OCTaTOMHOE A0Ka3aTenbCTBO
COOTBETCTBYHLLNX NO3HAHUMA N CNOCODHOCTN K CAMOCTOSTENBHOM
nccnenoBaTenbCKon AeATEeNbHOCTM B 06nactn matematmndeckon dpusmnkmy. BoT uto
OH nucan B nucbMme: «Mbl (TO ecTb caMm PeHTreH u ero byayuias xxeHa bepta) 6binum
OYEeHb ropabl U padbl, HO NPU BCEM TOM 3Ta UCTOPUS HEMHOIO 3Ha4una, U 9 UMer
BCE OCHOBaHMA 6ECNOKONTLCA O MOEM COBEpPLLUEHHO HeobecnevyeHHOM byayuiem. A
nMmers, npaega, Ha pykax gsa aunsioMma — O4uH NHXeHepa, Apyron OoKTopa
donnocodmn — n TEM HE MEHEE HE MOT PELLUNTLCA 0OPAaTUTLCA K TEXHUKE, YTO ObINO
MOUM NepBoOHavanbHbIM HaMepeHNeM. B 3To KpuTnyeckoe BpeMS 1 NO3HAKOMMUIICS C
OO4HUM MonodbIiM rnpodgeccopom pusnkn — KyHaToM, KOTOPbIM O4HaX4bl CIPOCUn
MeHs: «Hero 6bl Bbl, COOCTBEHHO, XOTENU B XN3HU?» I HA MO OTBET, YTO S U caMm
3TOro He 3Hato, OH cKasar, YTo s JoMmKeH nonpoboBaTh cebsa B duamnke, a koraa s
npuaHancs, 4To U3nKon, MOXXHO CYMTaTb, COBCEM HE 3aHMMAriCs, OH OTBETUI, YTO
9TO MOXHO HaBepcTaTb. Tak unu nHade, B 24 roga, byaydn yxxe obpyyeHHbIM, S
Ha4an nay4vatb PU3nKy 1 3aHNMAaTbCS €Y.



DaKTbl XXU3HU

Tak y npocpeccopa ABrycta KyHaTa nosBMnICcs HOBbIA NMOMOLLHUK, NpeaaHHbIn usuke,
npegaHHbIU eMy JIMYHO U FOTOBLIN CneaoBaTh 3a HUM Kyaa yrogHo. Cyab6e B nuue reppa
npocpeccopa 6b1N10 yrogHo, 4To661 Bunnu nocnegosan B Bropuoypr, rae KyHar,
npurnaweHHbIN B CTaPUHHbIA YHUBEPCUTET, NONy4Ynn 60nbLUy Hay4yHyr cBob6oay. Tak, BO
BCAKOM cny4ae, eMmy Kasarnocb o 1872 ropa, 4o Tex nop, noka oH He NpeanoXun cBoero
accucTteHTa PeHTreHa Ha BakaHTHYHO AOMKHOCTb npodeccopa kadeapbl dusmku. TyT-To
OoKa3anocb, YTO, HeCMOTpSsl Ha rpomMmkoe uma KyHara — a oH 6bin usBecteH Bcen EBpone, a
Tem 6onet Bcen NepmaHun, — HECMOTPSA Ha BCe 3TO, ANPEKLUA YHUBEpCUTEeTa He couna
BO3MOXHbIM YTBEPAUTb NPeASIOKEeHHY0 UM KaHauAaTypy no npuYnHam yxxe U3BeCTHbIM.

Y KyHaTa Obin TBepAbIN XapaKTep U Xerle3Hble NPUHLMNbI; OH NOCTaBUI1 BONPOC Tak:
unu ropop Bropuobypr 6yaet umeTtb ABYyX npocdeccopoB (pU3MKN, UNTU HU OJHOTO.
BropokpaTusm, oCBALEHHbIN BEKOBbIMU TPAAULUAMMN, OKa3asriCA CunbHee 34paBoro
cMbicna, u npocgeccop co CBOMM BEPHbIM aCCUCTEHTOM ynakoBanu YemoaaHsbl. K
cyacTtbio, KyHAT Obin CNUWKOM N3BeCTeH, YTOObI UCKaTb paboTy — OHa camMa uckana ero, 1
CNULLKOM NpUBA3aH K PeHTreHy, 4ToObl TOT caM 3aboTUNCA 0 cBoen cyabbe; u BCKope oba
OHU pabotanu B cteHax Ctpacbyprckoro yHnmBepcureTa.

Yepes Tpu rona PeHTreH nony4un noBbilleHUe, cTan NpuBaT-AOLIEHTOM, a eLle Yyepes
Tpu roga — npoceccopom. Ho yxxe He B CTpacbypre u yxe 6e3 KyHara — ero npurnacunu B
CenbcKkoxo3siucTBeHHYH akagemuto B loreHxeum. A notom N'McceHCKU yHUBepCUTET —
npodeccop kadeapbl HPU3MKKU, a NOTOM npurnawieHns u3 UeHbl n Yrpexra, a noTom ewle u
u3 — aa, aa! — u3 Bropubypra. 3abaBHo, npaBaa? Koraa wna pevyb 0 KAKOM-TO aCCUCTEHTEe
PeHTreHe, OHM ObINM O4eHb NPUHLUMNUaNbHbI, a Koraa o npocdeccope PeHTreHe — 6€3 Ux
nomoLyu npocheccope, — TYT OHM BAPYr CTanu nNporpecCMBHbLIMU, AeMOKPATUYHbIMU, U
BOOOLLE: KTO CTapoe NOMSHET, TOMY rf1a3 BOH — He TaK nun, rocnoauH PeHTreH? YT0 X,
Bunbrensm KoHpaa He Obin 3nonaMAaTHbIM, Aia U KOoraa Bce 3To Obino — wecTtHaauaThb net
Ha3ag. U oH npuHan npeanoxeHue Bropubyprckoro yHusepcuteta n 1 oktabps 1888 ropna
BbllLes1 Ha HOBYHO paboTy; Bnpo4YyeM, UATU ObINIO HeAJanNneKko — NOsy4unsi OH KBapTUpy B TOM
Xe 34aHuK, rae Haxoaunachb naboparopus.



TOPUA OTKPbITUA PEHTIEHUE
N3JTyHEHNA

OTKpLITUE PeHTreHOBCKUX nydeu

TTo3aHuA Beuep 2 aHeapa 1896 ropna. B
peAaKkUUM BeHCKOU raseTbl «Heuie gpeie
npecce» («Hoeasa csoboaHaa npecca»)
3aKaH4YuBaeTCcs O6LIUHLIA paboumu AeHb.
a3eTHbIe NONOCHI CcBEpCTAHBLI, MOAMUCAHLL B
neyatb, OTNpasrieHsr B TUnorpacpuro. Eue
HeCKONbKO 4YacoB - U pasHocYMku noberyT no
YAULIGM, BLIKPUKUBAA 3AroyIOBKU OCHOBHBIX
cTarvei.

OpHaKo He CyXAeHO 6bINO 3TUM CTaTbaMm
yBuaeTb cseT paHHUM yTpom 3 sHeaps. Coscem
UHoe 6yAyT BLIKPUKUBATL NPOAGBLLI raser,

yAuBnaacb HebbIBANOMY Cnpocy.




IcTopunsa oTKpbITUA PEHTIEHOBCKOTC

N3JTYHEHUHA

Koraa poTaumoHHEIe MaWwuHLL yXxe Hauyanu neyaratb TUpax, B
TUNOrpacpuo NO3BOHUI TNIGBHLIA PefAAKTOp U B3BOJSIHOBAGHHLIM
FOSIOCOM MPUKA3aSl OCTAHOBUTb MALUMHBI U 0cBO60AUTL Nepeyo
nonocy - cewuac 6yaer NpucnaH HoBbIA matepuan. HetpyaHo
npeAacTaBuTb cebe Nepenonox B TMNOrpagPum. Yx He BOUHA NU
Hauyanacb? TTopobHbIEe 3aMeHbI, CBA3GHHbLIE C HEepBOTpenkou U
AO6ABOYHLIMU PACXOAGMU, AESIANUCH NULb B UCKNFOMUTENbHBIX
cnyyasx. A YTO NPOU3OLWINO CerogHsa, KaKOU martepuan NpuULInioT
U3 peAaKkLUU B3GMeH CHATOro?

To, uTto uepes Yac NpUHeEC 3aMNBIXABLWMUCA Kypbep, U3YMUNO
AaXe CTapbIX HAOOPLIMKOB, KOTOPLIX He npoimelb Huuem. Kakue
TOSbKO cOObLeHUs HU HabUpanu OHU 3a CBOHO XU3Hb, HO TAKOTO
OHU elle He Bugenu. He ctaTtba paxe noTpacna ux, oHU U He BCE
B HEM MOHANU, a BYUUTLIBATLCA ObLINO Hekoraa, rasetra U Tak
3anasabieana, - oTorpagua; oTorpagpusa, ¢ KOTopou
NpeAcToANo cAenath Knuwe; pOTOrpagpusa, Ha KOTOpoU - rocnoam,
AaXe AyX 3aXBaThIBaeT! - BUAHA KUCTb PYKU. HE CAMA PyKa, KaK y
BCeX XWUBBIX JIFOAe, a KOCTU, Kak y ckeneta. M Ha cpeaHeun
ﬁanal-lre 6e3bImMaHHOro nanbua - cunysT obpyyanbHOro Konbua.

pocTo xyTb Geper!



YTpom BeHUbI 6b11M OlwenomsieHsl. Yepes BCHO NepByrO CTPaHULY LWen
3arosioBOK, HaNe4YaTaHHLIU apWUHHLIMU bykBamu: «CeHcaumoHHOe
OTKpbITUE», U NOA3AronoBOK: «HeAaBHO B yYeHbIX Kpyrax cneumanuctos
BeHbI HacTosWyHO CeHcaumio BbI3BAIO COObLLEHUe 06 OTKpLITUM,
KoTopoe caenan Bunbrenbm KoHpaa PeHTreH, npogpeccop pu3svkm B
Bropubypre. Ecnn coobuieHne onpasaaeTcs, To B pyKax YerioseyecTsa
OKQAXYTCS 3M0XasibHbIe UTOMU TOYHEULINX UCCNEeAOBAHUMN, KOTOpbIe
npuUBeAyT K 3ameyaTtesibHbIM NMOCNeACTBUIM Kak B 061acTu pUsUKU, Tak
u B 0611aCTU MeAULUHBI»,

Hapno npusHath, YTO U B CAMOM aHLWSAre, U B TekcTe uayllen aanee
CTATbU XYPHANUCT Cymen BepHO 06pUCoBaTh U CyTb OTKPLITUS, U ero
6yAyLHOCTb. 3TO He TaK YacTo cryyaercs, U yxe vepes aeHb JIOHAOHCKOe
TernerpagHoe areHTCTBO A0KA3an0 CNpaBeAsIMBOCTb CTONb
NeCCUMUCTUYECKOrO YTBepXAeHUS, NepeBpas (bamunuio asTopa
OTKPLITUS, @ GHITMYAHAM OH CTaN U3BecTeH BHa4ane Kak PoyTreH.

Bnpouem, ao Toro nu 6610 xypHanuctam! BaxHo 66110 ycneTb
nepeaatb cHorcwmbarenbHyFo HOBOCTb, NOKa He obckakanm
KOHKypupyrowme nsaaHus. ¥ 3a Heckonbko nepebix aHen 1896 roaa Haa
Esponoi u Amepukou npokatusnca 6ykeanbHO TAUPYH ra3eTHbIX
coobleHu, byaopaxalmx aaxe camoe cunbHoe BoobpaxeHue. He
6b1110, KaXeTCa, raseTbl, KoTopas He Hanevatana 6bI TOT UCTOpUYECKUA
CHUMOK KUCTU PYKU, NPUHAASIeXABLUEU, KaK MOTOM BLISCHUIOCH, XeHe
npogpeccopa, bepte PeHTreH.

A GBTOp HALyMeBLIEro OTKPbITUS CUAer, 3aneplmch y cebs B
nabopatopum, He NPUHUMASA KOpPpPeCNOHAEHTOB U NPOYUX BU3UTEPOB, U
NPOAONIXAN KAk HU B YemM He 6bIBANO U3yyatb HOBOe HeobbIYHOe
aBneHue, OTKpbITOe UM ABa Mecaua Hasaa, 8 Hosbps 1895 roaa.



KaTogHble ny4u

Kak u MHOrne Hemelkue PU3UKH, PeHTreH pC(60TC(J'I B TO BpemM4qa C KaTOAHbIMU

ny4yamu. OHU He 6bINU KaKOW-TO HOBOCTbHO B PU3UKeE, MO0 OTKPLITHI 6bIU CTO
naTbaecaT net Hasaa. Ewe B 1748 roay 61510 3ameyeHo, YTO B CTeKNSIHHOU
TpybKe, U3 KOTOPOU OTKAYAH BO3AYX, MPU MPOMYCKAHUU SNEKTPUYECKOUN UCKPLI
BCMbIXMUBAET Kak 6bI ceBepHOe cusHUe - BCMOMOXU orHs. CTo ner cnycrs
aHanoruyHoe asneHue Habnroaan Mamkn ®apaaeun, koraa noagen TOK OT
3N1eKTPUYECKOU MALIUHBL K CTeKNSHHOWU TpybKe ¢ paspexeHHbIM BO3AYXOM.
BHumatenbHbIv ®apaneit oTMeTUN, YTO U3 NONOXUTENbHOMO 3NeKTPOoAa aHOAG
NUCXOAUT TAUHCTBEHHOE (PUONEeTOBOE CBeYeHUe, NPOTSaHYyBLLeecs LWempom
MOYTU A0 CAMOrO KaToAa, KOTOPLIM TaKxe meplan B TemHoTe. Ele yepes
ABAALIATb NeT HemeLUKUM ydeHbIU TTnrokep, AO6UBLIMUCA CUMBHOTO
paspexeHus B CTeKNIHHOW Tpybke, 3ameTun, UTo CBETUTCS He TOSMbKO KaToA, HO
W CTeKNo, pacnosioxeHHoe B6513u Hero. Elle Yepes gecatb net nocne 3toro
yyeHuk TTnrokepa - MUTTOpG BCTABUN MeXAy KaTOAOM U
POCPOPECLUPYHOLUM CTEKNOM TBEPALIM NpeaMeT U 3aMeTUr, YTo OH
oTbpacbiBaeT TeHb. M3 yero oH caenan BbIBOA, YTO TAUHCTBEHHbIE HEBUAUMbBIE
FIy4n UCNyCKaeT KaToA. Tak PU3UKU NO3HAKOMUIIUCH C KATOAHBIMMU JyYamu,



KaToaHble nyyn

° HukTOo noHauany He mor
MOHATb, YTO OHU U3 cebsa
NpeAcTaBnaroT, XOTS CBOUCTBA UX
NOCTeneHHO U3y4asuch.
YcTaHOBUNU, UTO OHU UCXOAAT U3
KaTOAA, eCnu Yepe3s paspexeHHoe
MPOCTPAHCTBO TPY6KM Mponyckatb
3MeKTPUYECKUI TOK, AdXe CNabbIn,
nuwb 661 OH 6611 60NbLWOro
HanpsxeHus. O6HapyXxunu, uTo
ABUXYTCA KATOAHbIE STyuu
NPSMOJIMHEMHO, KaK U CBeTOBbIE,
HO OTKJTOHAOTCA MArHUTHBIM
nonem. TTokasanu, yto metann, us
KOTOpPOro cAefiaH KaToa, He urpaet
ponu. TTpUWNU K BbIBOAY, YTO NyuU
NepeHoCcaT 3Hepruro, NOCKOSbKY,
eCcliu CPOKYCUPOBATb UX HA TOHKYHO
(POJIbry, POSbra HarpeeaeTca A0
KpacHOro KareHus.




KaTtogHble ny4u

o Ha ocHoBGHUU 4YacTu 3TUX

CBOWCTB GHINUMNCKUE (PU3UKU BO Tnase C
c3pom Bunbamom Kpykcom, kotopomy
yAanocb U306pecTu MHOro pasHbIX Mo
(popMe KaToAHO-Iy4YeBbIX TpyboK, A0 'y +
CUX NOp TAK U HA3LIBAGMBIX Tpybramum

Kpykca, BbICKa3anu npeanonioxeHue,
YTO KATOAHbIE JIyYM - NOTOK KAKUX-TO
OTpULIATESIBHO 3apSXXeHHBIX YacTULL UnNu
KAKUX-TO MOJIeKysSl. A HemeLKune
(PU3UKM, BO3rSIaBNSIEMbIE U3BECTHBIM
yuyeHbIM ["eHpuxom lNepuem, nonaranu,
UTO KATOAHBIE JIyYU - KaKag-TO Haron

AroA

PA3HOBUAHOCTb 3571EKTPOMATHUTHBIX
BONH. He yausnsaiiTech 3T0M AUCKycCUU Morox PeHTreHosCHOe
- 3NeKTPOH elle He 6bIN OTKPBLIT, U INEKTPOHOB H3NY4eHHe

NMO3TOMY O NOTOKe 3/1eKTPOHOB,
PUTYPUPYHOLLLEM HbIHE B KAXAOM
LWKOJIbHOM y4YebHuKe, He MOrno 6bITb U
peuu.



KaTogHble ny4u

3a yeTbIpe roaa A0 onuUcbiBaembIx cobbiTuM eHpux Mepu OTKpbIN elle

0AHO NHO6ONBLITHOE CBOUCTBO KATOAHBIX JyYel: OHU, OKa3bIBAeTCS,
NPOXOAUINU CKBO3b TOHKUE C/IOU meTansia. 3To 6610 XOpoLwo BUAHO No
3e/1eHOBATOMY CBeYeHUO CTeKsla, CoAepXaliero Npumecu ypaHa, - OHO
(pIIFOOPeCcLMpPOBANO, KOTAA HA HEero KNanu TOHKYHO NAAcTUHKY 30510Ta, HO
OCTABAJIOCb TEMHBIM, eClIU Nnepes HUM CTABUIU TOHKYHO Crroay.

A Bcero 3a roa ao 1895 roaa yyeHuk Nepua @ununn JIleHapa, passusas
ONbITbI CBOErO Wega, CyMern Aaxe BbIBECTU MYUOK KaTOAHBLIX fyyel U3 Tpybku.
OH cAenan Ha ee KOHLe OTBepCcTUE U 3aKpLLI1 ero TOHKOWU anFoMUHUEBOU
(PONbIromn, YTo6bLI He HapyLanca Bakyym. M ckBo3b 3Ty ponbry u npobueanmce
Ha 6enbIii cBeT KaToaHbIe yun. OAHAKO BO3AYX C HOPMASbHBLIM AABfieHUEeM
611 ANS HUX CIULIKOM BA3KOU Cpeaou - OHU NporeTaniv CKBO3b BO3AYX He
6onblue oagHOro caHTUMeTpa. Ha OCHOBAHUUM 3TOTO, @ TaKXEe UCXOAS U3
TONLWMUHBI ponbru, JleHapa pelumTenbHO 3a9BUI, YTO KaTOAHBIE NyYU He MOTyYT
6bITb HUKAKMMU YACTULIAMU, TAK KOK CaMbIe MarsibIe U3 U3BeCTHBIX TOrAa
4yacTUL 6bINM ATOMBI U UX pasmepbl He MO3BONIUIU 6bI UM MPOHUKHYTbL CKBO3b
CNOY meTanna. A 31eKTpOMArHUTHbIE BOJHbI, HANPOTUB, MOTIU CUe
npoAenatb NpecnoKOMHO.



OTKpbITME PeHTreHa

® Tlpousowno 310 OTKpbITUE, KaK YXe 6b1no ckasaHo, 8 Hos6pa 1895 roag,

Koraa npogeccop PeHTreH NovyBCcTBOBAN XerlaHUe elie HeMHOro nopaboTatb
nepen cHoM. OH cnycTuncs Kk cebe B nabopatroputo, caenan To, Yto cobupancs
CAenaTb, U OKOJI0 NOJSTYHOUM, NOYYBCTBOBAB YCTANOCTb - NATbALCAT NeT BCe-
Taku, - cobpancsa yxoamtb. OKUHY NPUBBIYHBIM B3 NSA0M KOMHATY - HUYero
N He 3a6b1N, NOracun CBeT U yX XOTen 6bIN0 3aKpLITh ABepb, KaK BAPYT
3aMeTUN B TeMHOTE KaKoe-TO CTpaHHOe ceeTAlleeca natHo. TTopowen -
CBETUJICA 3KpaH C CUHepoaAUCTLIM bapuem. Y10 3a Yywb? ConHue AABHO cerno,
3N1eKTPUYECKUI CBeT He MOT BbI3BATb CBEYEHUS, KaTOAHAA TpybKa BLIKIHOYeHa.
OH nocmoTpen Ha Hee, 3aKpbITYHO YepHBIM KAPTOHHBIM KOJTMAKOM, YT0b He
NbLNUNAch, - 60r ThI MO, OH Xe 3abbIn ee BbIKNFoUUTL! M3-3a Konnaka He
BUAHO CBeYeHUa KaToaa, U NO3TOMY OH He 06patu BHUMAHUS Ha CBOHO
ONJSIOWHOCTb. B nepBbI MOMEHT OH Aaxe Havan 6b1no pyratbh cebs 3a Hee -
HenopsaAoK OCTABNATb HA HOUYb BKITHOUEHHBLIU Npubop, - HO, BepHO, HeAoJIro 3TO
Aenan, NOTOMY UYTO, KaK TOSIbKO MOHAN, YTO NOAApUIIa eMy U MUPY ero
3a6bIBYUBOCTb, AOIKeH 6bIn 6narocnosnaTth ee.



OTKpbITUE PeHTreHa

o He cpa3sy oH 370 noHan, He B
0AHO MrHoseHue. OH Halynan
PY6UIIbHUK, BEIKNFOUUN ero -
cseyeHue ucyesno. OH BKIHOUUN
ero BHOBb - CBeYeHWe onaThb
BO3HUKI0. 3HAYUT, ero BbI3bIBAET
KaToAHO-Nny4Yesas Tpybra. Ho kakum
obpasom? KatoaHbie nyyum mornm
6bI 3TO cAenaTb, ecnu 6bI OHU
AOXOAUNU A0 3KpaHa. Ho Tpybka
MOKPLITA KAPTOHOM, @ KAPTOH -
6poHs ans nydven. M ot namnel Ao
3KpaHa 6onblie meTpa, a TaKOU
CNON BO3AyXa - TOXe 6poHs.
3HauuT, He KaToAHbIe Nyyn. Ho uTo
Xe Toraa? Beab cusaHue
NoSBNSETCS TOMbKO NpU
BKNFOYEHUU TPybKU.




He PeHTreHoBcKue ny4yu

o Bort, cobcTBEHHO, B 3TOT MOMEHT, B 3TOM MecTe pasmbILlieHUA U Ha4anoch
poxaeHue oTKpbITUA. Bce, UTo 66110 A0 3TOrO, BCe, YTO Habnroaan PeHTreH,
BUAENU A0 Hero mHorue. M 1ot xe Mepu, KOraa cTasun Ha NyTU Jiyyen IUCTOK
3010Ta, U TOT Xe JleHapa, KOraa BLIBOAUN KATOAHbLIE JyYM CKBO3b
aNFOMUHUEBYHO (ONbIY; 3G NATHAALATL J1eT A0 OTKPLITUS PeHTreHa ero semnsk
FonbawTerH onncan B csoeli paboTe CTpaHHOE siBSIeHWE - CBeYeHue
(pJTyOpeCLieHTHOrO 3KpaHa, 3aLWMLLEHHOrO OT ACUCTBUS NPAMBIX KATOAHBIX
nyden. 31a pabota 6bIna nepesefeHa U B AHINUU, ee YUTasu Bce PU3UKU, KTO
3GHUMANCS KATOAHBIMU JTYYAMM, G 3GHUMANIUCD UMU NMOYTU BCE PUIUKU, U HU
Y KOO He MOSIBUNACh TAKas HAUBHAS MBICIb, KAKAs NMOSABUIIACH Y PeHTreHa: a
NoYemMy 3KpaH CBeTUTCA?

o Ho 370 eule He Bce. 3a roa Ao PeHTreHa BbIAArOWMNIACA GHTNIUNCKUMA (PUSUK
[x. Ox. TOMCOH, KOTOpOro BO BCeM mMupe NFO6OBHO-NOYTUTENbHO HA3bIBANU
npocto xu-[xu, no uHuumanam, nucan B cTatbe, YTo OH Habnroaan .
cBeYeHue CTekNa, HaXoAaLWeroca Ha paccTosHUM bonee meTpa OT paspsaaHOU
Tpy6Kku. OH yAnBUINCA 3TOMY, MOTOMY UTO, KK OH MULLET, «npexae Yem
noNacTb Ha pocgopecuupykolee Teno, Nyum A0SIKHLI 661U NPOUTU Yepes
CTeKSISHHbIE CTeHKWN BaKYYMHOW TPY6KU 1 AOCTATOUHO TOSCTLIN S0
BO3ayxa». OH YAUBUIICA - 1 NOWeS Aasblue, K CBOeWn Lenn, KoTopyro
npecnenosarn, K U3mepeHUHO CKOPOCTU KATOAHLIX Jly4Yeln, ynyCTUB BEPHYHO
BO3MOXHOCTb OTKPLITb JTydU TOMCOHa.



He PeHTreHoBcKue ny4yu

o Ho v atoro mano. Koraa otkpbiTue PeHTreHa 66110 onybnvkoeaHo, Koraa
PEHTreHOBCKME CHUMKM 3anecTpesiv Ha NepebIX CTpaHULAX raser,
GMEPUKAHCKUU PU3UNK U3 TTeHCUNbBAHCKOTrO YHUBEPCUTETA MO PAMUITUU
Myacnua, CXBaTUNCS 3a FONOBY: Befb OH elle NATb J1eT Ha3ah NoslyyYun
NOXOXWUM CHUMOK! OH BCMOMHUI, YTO BO3UJSICA TOTAA C (POTONIACTUHKAMMU
okono pabotarowen Tpybku Kpykca, uto, Npossus Ha Apyrou AeHb OAHY U3
HUX, YBUAEN Ha Hell YAUBUTESTbHO YeTKYHO TeHb, OT6pOLLeHHYHO Ha
(POTO3MYNIbCUHO HEMOHATHO KAKUM MpeAMeTOM, YTO OH peluns TOrAaa, YTo 3TO
ApPOCTO Opak 3KCMepumeHTa; OH BCMOMHUI BCe 3TO, U BOT TOrAA U CXBATUIICS
30 rOJI0BY; @ MOTOM CXBATUJICA 3a SLMK CO CTAPLIMU CHUMKAMMU U CTaN
NUXOPAAOYHO UCKATb Ty CaMYHO MIIGCTUHKY U Hawesl ee U ybeanncs, 4to 3To
He UTO MHOe, KaK CAMBIW HACTOSLWUIN PpeHTFeHOBCKUM CHUMOK, KOTOPLIM BMOJIHE
MOr 6bI HA3bIBATLCA MYACAUAOBCKUM CHUMKOM. OH 0TAGN 3Ty MSIAGCTUHKY Ha
CYA CBOUX Kosiner, U 65110 eAUHOAYLIHO NPU3HAHO: 3TO AGUCTBUTENBHO
MepBbIM Cfied PeHTreHOBCKOro U3fyYeHUs, CAeNaHHbLIN elle A0 TOro, KaK
n3nyyeHue 66110 OTKpLITO. He 3Hato, YTo NpuHUman MNyacnua B TOT AeHb -
no3apasnieHus unu cobosnesHoBaHUs, HO HGAO OTAATb eMy AOSIXHOe, OH
nokasan cebs MyXeCTBEHHLIM YesTOBEKOM U YeCTHBIM yueHbIM. OH npsamo
3a9BUN: «B 3TOM OTKPLITUM MBI HE MOXeM NPUTA3aTb Ha NPUOPUTET, TAK KAK
MbI OTKPLITUS He coBeplnU. MbI TONBbKO MPOCUM BAC MOMHUTD, YTO 3 WeECTb_
neT [0 CeroAHsIWHero AHA NepebIi B MUpe CHUMOK 6bLn cAenaH B (pU3nYeCKOU
naboparopum TTeHCUNbBAHCKOrO YHUBEpcUTETa». Hy UTO X, MBI 3TO
AeNCTBUTESIbBHO MOMHUM.



icTopuna oTKPbITUS PEHTIEeHOBCKIAS
nyyeun

o CeHcauus
e KaTtoaHble nyyu
o OTKpbITME PeHTreHa

e He peHTreHoBCcKue ny4yu




OnbiTbl PeHTreHa

bbrna Houb, PeHTreH He 3axuran cserta, YTO6bLI He NPOrHATL NpU3paYHoe
CUSHUE, U He CHUMAN KONMaka ¢ Tpy6Ku, UTobbl 6bITb yBEPEHHBIM, YTO
KaToAHbIE Jlyun HaaexHO 3anepTbl. OH B34 B PyKU 3KPaH, KOTOPbIW CBETUICS B
TeMHOTe, U Havan 3kcnepumeHT Ne 1. YueHbIn 0CTOpoXHO nepeasuraetca no
KOMHaTe, AepXa 3KpaH B pyKax, U CMOTPUT, KK Aaf1eKO MOXHO OTOUTU OT
TPY6KM, He NoTepsB ApKOCTU cBeYeHus. TTonTopa-ABa meTpa.

o JKcnepumeHT Ne 2. CkBO3b KAPTOH TAUHCTBEHHOE U3NyYeHne NpoxoauT. A
CKBO3b Apyrue npeamets? OwynbHo WAapUT no CTOJZ)/. Krura. Noautca. Ctasut
KHUIY MexAy TpybKow n 3KkpaHoOM. KpaH ceetuTca. Ctekno. Moautca. BHocut
ero B Marmyeckoe npocTpaHcTBo. CBETUTCA 3KPaH. 3HAUUT, U CTEKS10 He
npenaTcTBue Ana HOBLIX Nydeln. Tak. YTo elwe ecTb noa pykou? Konoaa kapr.
A OHa Kak croaa nonana? A, nagHo, celyac 3TO HeBaXHO, BaXxHa ee
NPOHULIAEMOCTb U3NyYeHUro. CBeTUTCA 3KpaH. Elle 4Tto? Ara, NUCTOK
CTaHWoOnNs. A OH Kak? PeHTreH, AepXa ero 3aXxaTbIM MexAy nanbLamu,
NOAHOCUT K 3KPaHy U BAPYF BUAUT HEUTO PAHTACTUYECKOe, Yero He Buaen Ao
Hero HU OAVH Yesioeek Ha ceeTe, OT Yero y 6onee cyesepHOro 3axos1oHy10 6b1
cepAlie,— OH BUAUT Ha 3KpaHe CUNY3T KocTel ceoeu pyku. OH wesenut
nanbuem n BUAUT, KaK U3rnbarotca qpanaHru. He 3Haro, otaasan nv oH cebe
OTYeT B TO MFHOBEHUE, YTO HeceT 3Ta XyTKOBATAas KapTUHA MeauLInHe, cKopee
BCero, OTAABAs, NOTOMY YTO ero CneayrolWmm LWarom 6bIn Wwar K WwKkagpy, rae
nexanu OoTonNacTUHKK. Ecnn HoBble nyyn, NOA06HO KATOAHBIM, 3aCTABNSFOT
CBETUTLCA 3KPAH, TO, MOXET BbITb, OHU U HA POTOIMYIIbCUHO CMOCOBHBI
NOAEUCTBOBATL? 3HAYUT, MOXHO 3aKpenUTb HaBCerAa YBUAECHHLIN TONbKO YTO
MUPAX —- CKeNneT XUBOro Yenosekd. 1ak cknaabIieaetca akcnepumeHT Ne 3.



OnbiTbl PeHTreHa

o B temHoTe PeHTreH HawynbIBaeT B WKAPY NAYKYy POTOMNNACTUHOK,
pa3BoOpauMBaeT YepHyro bymary, BBIHUMAET OAHY U3 HUX, KNAAeT Ha Hee pyKy U
NoAHOCUT K Tpybke. KaeT HekOTopoe BpeMs, 3aTemM OTLICKUBAET KHoBeTY,
6YTLINKY C NposBUTENeM, HaNMBaeT ero U ONyckaeT B KFOBETY MIIACTUHKY.

net. [lonro xaet. Unu sBpems TaHeTca meaneHHo? HakoHel MOXHO
BbIHUMATb. OH NPOMBIBAET HEraTUB U NEpPeHOCUT ero B BaGHHOUKY C
3aKkpenuTenem. CHOBa xAeT. TeMHO, B rfasax OT HanpsxeHusa NASwyT spKkue
UCKpbI... MOXHO. PeHTreH BKknHoYaeT CBET U CMOTPUT Ha NAACTUHKY. Hu-Ye-ro.
TemHas Byanb. byaTo 3acseyeHa.

. 3aceeyeHa? Tak BOT B Yem Aeno. Bot noyemy BCe PU3UKU KaANOBANTUCD,
4YTO B KOMHATe, rAe paboTaeT KaToAHO-NyYeBas Tpybka, Henb3a AepxaTb
(POTONNACTUHKU. He KaToaHbIe Nyyn BbI3bIBASIM UX MOPYY, a HOBbIE,
Hewn3secTHbIe. W PeHTreH ana ceba noka NpuaymbIBaeT UM HaseaHue: X-nyyu.
HeMHOro TauHCTBEHHO, HO TOYHee HUYero Ha ym He uaet. TTotom 3to
HasBaHWe NOHPABUTCS eMy, U OH MepeHeceT ero B HayYHyro nybnmkauuro u
OPULINAIBHO NPeASIoXUT MMEHOBATb BMpeAb OTKPbITbIe UM Jyun X-nyyamu.
Ho Ha3eaHWe 3To mano rae npusbeTcs, TONbKO passe B AMepuKke U BO
®paHUUM, a ellie HeKOTopbIe PU3UKU, NOMYyUMBLINE 3TU Nyun A0 PeHTreHa, HoO
He 3aMeTUBLUME UX, TaK U He CMOTYT 3aCTaBUTb cebs NPpOU3HOCUTL UMS
Konrneru, KoTOpoMy noeesno 6onblue, Yem UM.



OnbiTbl PeHTreHa

e Houb ele He KOHUMNACH, a HOBOE cyYaiiHoe HabnroAeHWe NoACKasbIBaeT
PeHTreHy akcnepumeHT Ne 4. TTpossnss qpOTONNACTUHKU, OH 3aMeTUI, YTO He
BCE OHU 3aCBETUSIUCb OAMHAKOBO: 3TO 3aBUCESIO OT UX MONOXeHUs
OTHOCUTENbHO TPY6KU. 3HAUUT, NYUYU paCXOA[TCS He CpepUuyeckn, He BO BCe
CTOPOHbI, TpybKa Kak-To HanpaenseT ux. Ho kak?

o TlepBbIm Yenosekom, KOTOpoMy PeHTreH pelwunncs NpoAeMOHCTPUPOBATL CBOE
OTKpbITUE, bb1Na XeHa. OHa 3aCyKMa 3Ty YeCTb: NATLARCAT CYTOK OHa Xuna B
HanpsaxeHHOW 06CTAHOBKe, He 3HAas, UTO AesiaeT ee BAPYr 3aMKHYBLUUIACS MYX,
U3-3a Yero He CNUT, YTO 3aCTABISET ero CTOPOHUTLCA Bcex nroaeit. Ho koraa
¢ppay bepta nonoxuna pyky Ha OTONNACTUHKY, 3aBepHYTYHO B Bymary, u
noAepxasna ee HeMHOro nepea paboTtarowen Tpybkon, a noTom Bunnu ebiHec
el NpOABJSIEHHYHO (POTOMNNACTUHKY U OHA YBUAENA CBOKO KUCTb - CKeneT ¢
06pyyanbHLIM KOSbLIOM, MOAAPeHHBIM el ABAALATL TPU FOAA HA3aA, Ha .
cpeaHel gpanaHre 6e3bIMaHHOro nasbla, TO Nocne Toro, KaK NpoLwes nepeblid
UCAYr, OHA MOHANA, YTO Aenasn ee MyxX 3TU NatbaecaT AHel. OHa He morna,
KOHEYHO, OLeHUTb BENUUYUHY ero TPyAa, OHa elle He 3Hana Toraa, CKOsbKo
ycnen oH cAenatb 3a 370 BpeMs. Koraa 310 y3HalOT y4yeHbIe, OHU U3ymaTCsa:
3a cemb Hepaenb PeHTreH npoaenan Ttakyrto paboty, 4TO 3a BCe
nocrieayrolwme roasl Bce Apyrue UUKU Mupa yxe He_cmornu npubaeutb
4YTO-HUOYAb CyliecTBeHHOe K OMUCAHUFO OCHOBHBIX CBOUCTB X-nydeu.



IlyyemaHus

o Bcnepn 3a oTkpbITUEM NyYent PeHTreHa paHUy3cKuii usuk AHpu bekkepens
OTKpbLLN ellie OAUH BUA Nydeld, UcnyckaemsIxX ypaHom. He byaem
OCTAHABIIMBATLCS HA NOAPOBHOCTAX OTKPLITUS, YNOMSHEM TOSbKO, YTO nocne
Hero MHorme PU3NKU CIOBHO NOTEPSAIU YyBCTBO MepbI: HAQYa1acb HACTOSLWAS
nyvesas nMxopaaka. Heuto nofobHoe NpoU3oWNO, KaK MbI MOMHUM MO
pacckasam [Qxeka JloHaoHa, nocne obHapyxeHus 3onota Ha KnoHaarike. Toraa
B AMepuKe Hauanach «30510Tas IMXopaaka»: TOMNbI CTapaTeneid NoBanUn Ha
CeBep, Ha ANACKy, YTO6bI 3aCTONOUTL XOTb KAKOU-HUBYAb YYaCTOK, FAe, ecnm
noBe3eT, MOXHO HATONKHYTbCS Ha 30510TYHO XUTTY.

o ®U3nKM 6b1NU B 60Nee BLIFOAHOM MOJSIOXEeHUU, UM He HapobHO 6bINo exaTb
Ha CeBep 1 noaBepratb cebs pUcky 06MOpoXeHUs, KHeBUAUMOE 30110TO» OHU
UCKann B CBOUX Nabopatopusx, - HO AXMOTax 6bL TOT Xxe. Pasymeercs,
ny4YeBOM NNXOpaaKon 3ab0senu He BCe yyeHbIe, TONbKO HauMeHee CTOoUKUe,
He obnaaasluve UMMYHUTETOM K CEHCALMOHHOM cnaee. 3a KOpOTKOe Bpems
NOSBUNOCb MHOXECTBO COObLEeHUA 06 OTKPLITUAX HOBLIX JlyYeU, HO KaXAbIU
pas BLIACHANOCH, YTO 3TO NM6O cnexkynauua, nubo 3abnyxaeHue.



IlyyemaHus

° [axe HekoTOpbIe conNUAaHbLIE PUNKU He U3bexanu UCKyLLeHUs.
TTpogpeccop MroHxeHckoro yHusepcuteta I'peu oTkpbIn M-nyum, KoTopbie
NpOCYLLECTBOBANU HECKONBbKO Headenb, npogeccop bnoHAo U3 yHueepcuteTa
ppaHuUy3ckoro ropoaa HaHcu oTkpbIn N-nyuun; 3Tm npoxunu nogonblue, U
Wyma Haaenanu nobonblue, U NOCNEACTBUS UMenU nocepbesHee. TToatomy o
HUX CTOUT U pacckasatb nonoapobHee.

° Bnepebie brioHao coobwmn o ceoem oTkpbITUM 23 mapTa 1903 roaa Ha
3aceaaHum TTapuxckou Akaaemum Hayk, YneHoOM KoTopou oH coctoan. OH
noBeAasn akaAeMMUKaM, YTO UM OTKPBITHI JlyYu, KOTOpbIe UCnycKaeT Tpybka
Kpykca BmecTte ¢ nyyamu PeHTreHa. TTpuuem, B oTnmume ot HemelKoro

usmka peua, Ha3BaBLLErO HeCyLLeCcTBYHOLWME JIyYM B YeCTb CaMoro cebs, OH,
NOHAO, Ha3bIBAET CBOU, KAK OH CYUUTAET, CYLLeCTBYHOLWME NyYU B YeCTb CBOero
poaHoro ropoaa HaHcu N-nyuamum.

. Kak xe nonyuan oH N-niyun? OueHb npocto. Okono paboTtarowen
KpyKCOBOW TpybKu BrioHAO U3BNEKan ManieHbKyro UCKpPY, a MeXay UCKPOiA U
Tpy6KOM nomeLuan IUCTOK antoMmuHuA. TTpu 3TOM OH 3ameTun, YTo noAa
BNusHUem N-nyyeut, Npoxoaswmx cKBO3b meTans, 6n1eck UCKPLI 3ameTHO
yCcuUnmeaertcs.



IlyyemaHus

° Ho 310 66111, KaK FOBOPUTCSH, TONMbKO LIBETOYKU — SrOAKU Bnepeau. 3a
OCTaBlWMecs A0 KOHLUaA roaa AessaTb mecaues bnoHao caenan ewe necatb
Aoknaaos o ceoux N-nyuyax. YneHbr TTapuxckow akaaeMum He 3HANU, YTo U
noaymartb: no cnosam broHao, N-iyum ncnyckaroTca SINCTOBLIM Xenes3om,
3aKASIeHHbIM CTEeKITOM, CXATLIMU TeNaMU, Fa30BOW FOPEnKoU, AaXe COSHLIEM.
Ho 3aT0 He ucnyckaroTca aepesom. N-ryum npoxoaat CKeo3b pacTBOp CONU,
NNacTuHy, bymary, ctekno. OHU NpenoMNAroTCA, OTPAXaroTCa, NONApU3YHOTCS
U UHTepgpepupyroT. Kakoso?

° Hanee BnoHAO cKOHCTPYUpOBAN CNEKTPOCKON C aNFOMUHUEBLIMU JIUH3OM
N NpU3MOU U pasnaran B Hem N-nyun Ha cnekTp. M nonyuun AencTeuTenbHoO
KGKOW-TO CMEKTpP U3 TEMHbIX U CBETLIX NMUHUA. OH Aake U3mepus AnUHY
BOJIHLI CBOUX JTyYeld. DTO yX He CNOBQ, 3TO ONBITHI, A C ONLITAMU Y4eHbIe He
MOTYT He CYUTaTbCSA.



IlyyemaHus

° HakoHeu BnoHAo BKOHeL NOpasun U3MKOB: OH COOBLUUN, YTO ero nyum
061aAar0T YANBUTENbHEIM CBOMCTBOM - OHU AeNakoT B NOMYMpPaKe 3aMeTHbIMU
cnabo oceelleHHbIe npeameTbl. [locTatouHo HanpaesuTb nyyYok N-nydyeii B
rfasa, KaK cpasy *e BUAUMOCTb YBenM4YMBaeTcs.

° 3a roa no N-nyyam NosBUNOCHL OKOJIO CTa CTaTel. Yxe u Apyrue yyeHble
Ob6HapyXUBarOT HOBbIE UX cBOUCTBA. Konnera bnoHao no yHueepcutety
HaHcu, npogpeccop opusmku LapnaHTtee, oTkpbLn, 4to N-nyum ucnyckarotes
XUBLIMU OpraHU3sMamu. Bnpouem, u meptebimu Toxe. Tpyn Yenoseka Aasan,
no ero cnosam, npekpacHoie N-nyun. MIx xe nsnyyanu B ero onbitax Aaxe
pacTeHus u ooLw.

. CnoBom, Ha4anocb Heyto Hesoobpasumoe. Meanku npeanaranu
ucnonb3oeatb N-iyum ans neveHUs HepeHbIX 60ne3Helr, NCUXMATPLI CYUUTANM
BO3MOXHBIM MepeAasaTh C UX NOMOLLbHO MbICAWN Ha paccTosHue. B aToin
wymumxe nyyum PeHtreHa v bekkepens aaxe otownu Ha BTopon nnaH. Ho
CTpaHHOe Aeno, onbiThl brnoHAo U WapnaHTbe NoATBEpPXAANU TOMBKO
HeKoTopblIe PpaHLy3CKUe ydeHble, B APYTUX CTPAHAX, FAe UX NbITASUCD
6e3ycnelwHo BocnpouseecTU, Haa HUMU OTKPLITO CMeAUCh.



[IlpumMeHeHne

TTpuMmeHeHWe peHTreHOBCKUX yyen
BECbMaA pasHOO6pasHo. 3TO MeanLMHG, B
KOTOPOMU peHT reHTreHOBCKUe Nyum
NPUMEHSFOTCA U ANS AUArHOCTUKMU, U ANS
nedyeHus 3abonesaHuU. 3aTeM PU3UKa
XUMUA, BUonorug, TeXxHUKa u aaxe
KPUMUHAITUCTUKA U UCKYCCTBOBeAEHUE.

o PeHTtreHosckoe usnyyeHue obnaaaet
CTOb MANOU ANTMHOU BOSHBI, YTO B
KayecTBe AUMPAKLUOHHOM pelueTku (CMm.
Auv¢ pakymsa) pna Hero MoxHoO
WUCMONb30BATL KPUCTANI: BeAb pacCTOAHUE
MexXay aTOMAaMU KpUcTansna coctasnset
10~9 H- 10~'m TTpoxoas ckBO3b KpUcTann
WU OTPAXASCb O Hero, peHTreHOoBCKUe
Ny4Yn AGHOT HA POTOMNACTUHKE
XAPAKTEePHYHO KapTUHY AUMPAKLIUU.
Nccnepya ee, pU3MKM NOSYyYarOT BaXHbIE
cBeAeHUs CTPYKType BelecTsa —
NpOBOAST PeHTreHOCTPYKTYPHBIA aHANUS.




[IlpumMeHeHne







