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David Hilbert | (1862-1943) Germany algebric number theory, Euclidic geometry
Hilbert space, 23 problems, dictionary, basis theorem, zeros theorem.

IPDAIPIN NN IIN DY ,NIN1AA12DAMP NDIDIAMNINA TND
1T DINS 2N (DMININ YIN MMANININD DD T DLINIMNIND NN DY ININRN DY
Paul Albert Gordan "NPLNNN KT NN TY
(NN OP P1AP2,y Felix Christian Klein 15 DpYa nyawna1ay 1895-2
T0AND TV NN DNXIN DOV DY 1N TV IR DA, NP0NNNY MY 12IN-12101d
(Emmy Noether 1N MN ,MMNMDANA NNNY TN NMNINN NYRM ) DTN DY 120100
,D"TINTIN 1INN PN NN 1AL NPLNNINN R XNIN YTNN IW NDRYY N11wna,
(MNP NN :TIY

NPININD DY NPLNINN NDDANN DNMYOYY 01251 2NN AN N TN NN
DTN DY (D?YNNN DMADNN N DOY NTY OYN MLP1 2NN DTN DN NLIMMPn
21PN NN NITINY (1DPD NNIKRNINY) N'NMA NS00 DY DD 'R IN DD
L(ANINIMTMPI N PNIN NXPNAD




Herman Minkovski (1864-1909) Germany number theory
Minkovski’s theorem, inequality
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Hendrik Antoon Lorentz (1853—-1928) Holland physicist
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William Roan Hamilton (1805-1865) Irland
graph theory, quaternion algebra, vector analysis
Hamiltonian , Hamiltonian path, Hamiltonian mechanics
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Gustaf G. Hallstrom 1865-1950
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John Dalton 1766-1844
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Johannes Diderik van der Waals 1837 -1923
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Nicolas Léonard Sadi Carnot 1796 —1832 France
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Hagen-Poiseuille equation
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Siméon Denis Poisson (1781-1840) France
probability, Poisson random variable, Poisson approximation, Poisson process
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1831 — Michael Faraday 1791 —-1867 England
discovers electromagnetic induction
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P12 (W DI DNYN NXAN NDIYN MDAl 2 Nnm ,NONYn Nn1INnD

F. Savery
DD DY MDY VNN LIANNA Leyden jar1TY NTON NN MPI1anNnNY nd 1827
MMM MMM My mpaannny pon ,0D3an n0m”vian



MMWAIANIVLPON

George Green
” potential ” DN NN YV11LY NDX1IAI DNDAY 2IN1D NTMAY NN 2NN 1828
DINAI M2 'LAYN NDIN . DMDINMIVPONX MTY NIRDND NMIXDPDN NXpNad
DWW NMXIDIIRD Priestley NN DLXN DINI NMAY DY NYTY DIN (LIATN LAYN,
0211 DMYLN DY NMDININTAVYA Franklin P1M ,MpNnN pNINN Y1212 D910 Mo
NTYO N2 w1 101NAY MAD

Augustine Louis Cauchy 1857-1789
DY NDDANN DAN ,ANN2 X MLYanin Navier-> nMTnNMay Db1an 1828
ANRD WP A5 1AM N5 TIIRNYN 1291 (NMIRDIPIMN XD1) NMUDIN MNON
.D1TNI NMMONN MVDON TN NN1IN NN

Poisson
DMINN DMONXN DYDY MNNS WP M) MNNYNOYY NN NDNX19 1828
DMONMN DYDY XY I12AINN MNION INDD 1D MNAN DY 501 D'Xpra

William Nicol
DINOP WA MIWN - NP NINTMIANNAN NP 1828



MMWAIANIVLPON

Joseph Lister
(NX1INH NPVDY NIPINN MYTY NRIN WD 1830

Michael Faraday, Anyos Jedlik
Onwn o1 1831

Joseph Henry
D271 DM DY DD'ODN O'WIAN NI 1IN 1831
NIYIN DITIANKN MION MY2 19181 NHYan 1832
NTY OV MONMTMTMIN DY F. Savery 12D MN'DI MXNIN DIX YT NO>TN 1842
Sap mphannaYnwn

Faraday
MNNTA2ADN A0 TND DAyN1 DIrNIvnNn TNN 2ayna Dirwy kN 1831
VNN NN KDY LIN LYY
ANNDT - 0NNDA WA NNN N DOD NATYA - 02N NTY NWN HDNwn Ny
NN NN DNwn '’y 1aDn
DOD DY NIMNXY NN NYan 1834



MMWAIANIVLPON

Faraday
NrMILPONN 'PIN 1832
TN WLN DIVX DOY PN SNYwnNd> MM PawpaIpnNN oMNN "1a 1833
(N1 MPLILPIR MDMNAONYNI1AYN 'PIN Y 1834
DIPNI - 2NN D'PWIAIN M MP OV NDDIANN >NwNOw na'pn nnn 1837-8
PN M2 DO>wann Do

Heinrich Lenz
MIYN DX OLIAD NDINN NNANI DNT D DAYNI NN DI YD pin 1833
.(1885)NM125 Le Chatelier NM5DLW N2 NIPY WIAMIVPON 22PN
NMLIANLN NDVYI NOW MTAINN D NVAN

George Biddell Airy
NP N5 YTV 12001 510V 1NN MOANDINN IONN IX AYNN X 1835
.1'N12 (170X ) NPUNRNAVDN

Weber
YIND Ow NN NTen 1835
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Carl Jacobi
unfiormly rotating sefl-gravtiating ellipsoids 1NN 1834
TV, 17MPNY N'NNAN NDAVNNN PIDOMP VAYON 1) 71N NT'2D MIY 12PN
.DANDINID YINN MADWNN Y11 MOn

James MacCullagh and Franz Neumann
12D NN . NP NYTND DA 2NN X1 D1 TN Cauchy 'whp bawn 1835
'DMINON D'PIN2 MLIMIVPON



MMWAIANIVLPON

Faraday
-MLPONXTVNAP 1837

George Green
VIND NNXNN DI1PNA ,INND DY N'ODONN NNND Naw 'Nina>avn 1837
PMNMNDTNIPIND NANNDN NPLAIND

Faraday
D 1NN MLAN NINIYND NMDIN D TTIANI DIYLN NIXIYNIY NININ 1838
NDXIA NXNYNAD IwWPpI . 0MLIIN
NODYN NMIVLPONND TO NMONAYN NMPIaNN 1M YN NN NYan
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James MacCullagh
112D NMON NNYY NOXWNIDIAN NMNINNI1A, DM NN DM DA WDONINN 1839
ONopnd nnroan NNNYN _NDMTA XN

William Thomson (Lord Kelvin)
ML ,DNTI DONN,ND NMANINRD IRIN OTIN XNAN ,qApP-PNY TwnNnina 1839
.9 N 5N D'pO NN DWIN

Cauchy and Green
MOS5w Mo N7y DONNINN YD MIvax D»1'pn 1839

F. Neumann and Matthew O'Brien
NNNPPYN 22D INNRN DINMT19INND NV NPLIN MNINY DWXn 1842

Christian Doppler
22PN NOIWN NYNA NMON N NMIXK MTN 1O TLpaN” viXxn 1842
STMINDN DN TNAN 2NN
VNTLPARDINNAN -1OP TND 1842



George Gabriel Stokes (1819-1903) Irland N'XIXD1NINIDA
DY NININDITNINIDA DY NYDIAN D1NLPADN NLYAN DINLPAD NN INNN DPILVD 1843

Stokes shitf “DpI1LD NNDN” - D1MNIN ND1DT
TN P2 TIAND YT DPIVD NNDN DY NDDIAN NN NLINDINMINIDAN N A1PDIIPNAN
MNXNIN NNNXYIA ST ITD 562 NWONN ,NLY2IN NININDININIDAD ,D'WANT NN 1NYNN
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John Russell 1808_-1882
DOWTDINY DA N2N NN MOYNI D'DID DY MyDINn M12A1TN10N1 1843
DN MPNY DM PILA YNIYN . NINYI NINTN DN NOYNI DMTPINN soltion
, TN 92pNN NIRNN . DM PNV (NTIDDANK ) NYIWNI MYNI 520 M1nn
M2WN N1 220 . Lord Rayleigh > TM5 7y 1876-2 p1 1N 0NINN 12D

.DMUONXND2'D]
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Michael Faraday
MLIMILPONI NN N2'D 1844
2ANNDN NN 2L NYM DN NTY Y VAN 1NN NN MLYann 2 nban 1845
- DILNMIVPON OSY "NTYWN MP” 11T 12V NIinwd
rotation 719 112D
IDN NTYIA NI 7TITI2VNI 1NN VP 2D 1PN DML NONWD Na1ana 1845
.12 NVNNND 1DPN DY T2y LN
LN TOOMNANNDI MTDN DY NIXKIWNN AN - MOM NTYN P NV DX NNan
ATTTAPYN N ONDPN

W. Thomson
DMYP MLILIM ONYN I PN M TIAa NN1D) MApya 1845
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Franz Neumann
DY 01NN M2 DN YINIIVPOND MONY NN LYo pinawnnewn 1845
NP TN NIN . NTIA PN NDAPO 1K SY DP'wa wnnwn , D11 LINDN
ONDPN INNYNA _NMIvIND DNunNn NN DX DApY 1N NINNY OXWNIDA

George Airy
NN 12DNY T2 MacCullagh 921pn a5 1NNRN Y NDDONN NNNN NN NIwNn 1846
2T OW 01N NTYWIA 11NN 21LP 112D

Michael Faraday
D) N1 MINNIY NIYPN NOYN 1INND 210'p 212D DY 1O XN Mapya 1846
(PN LIND21 ) MLNNKTNYIIN NN MY NNIND 12N VIMIVPON
18672 1M TV Na5>nn M Manaawmna 1855
YNO1 DM NNAPN NTPINTNN NN 1860

William Thomson
..... 171N DY DMV PONN DOXNIDIANY NNIN 1846
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Wilhelm Weber 1804-1891
DNYLN ODIN DAY Fechner 1WA NNIM M T1A 09NN Ip'w A5wn 1846
DY NDDI1ANT N'LILMIVLPOIN NN D191 DN DWN DY OMOYI OMI1N
DDNND NN IN, MY NNNN DINX . DM1PNN2 DMOSNN 0MIyLN P2 Mmoo
William DML Y NT22N MN12 DY wTN LN Y25 5Nopn Sw nndan
OMPIN NODN DY NDANIAN NN 1'ADNY N1'DI2 Thomson
20N . NMIVNX NI DA DAY DY ONaN M T18 PN NN NLINNTY Vxn 1847
DRI OMIRMIPOIN DT DMDIANIA _N1Q DINND D ND)
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Gustav Kirchoff
DTAN NYOY POm _ina maOmdiomx pin 2NN 1848-9
SYIDLDILPIND MION DX TNNN ,NMNYIY NP PN NDIN
NDXI91I DAY 2IND DY DLDILPINN DNXINIVIAN DY DMIN
1LPNY NN DADANN DPpYwN MYl 0D"ONWN DNITY NN
SN DN NN
MIAVY  ONDPNIP D120 “quSvn nNwn” nNNnan 1857
NN 2N X1 . NRD M NP M1'NN DY D2 INNYNA 1N NIvp MTINn
CNND MLINMVLPON SY IWPN
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NX
Armand Hippolyte Louis Fizeau and Jean-Bernard Foucault
DD DITRD NNDN - NND Y1 TLpax Ow N 1848
DMWY o0 0y , NN M1IMNN DTMNMOINDDA DI DYy Dannaipiaira 1849
MO Nn”p 290,000 NN N”P 9 PNINI NNINI ,INN 121NDN
NYRIN ININIVDN KON NNIND NTTNAN

Jean Bernard Léon Foucault
TN NN NMIIN DNTTND NINNDN NXINA wNhv, NDI1avNIpIa 1850
CIMNIN NIINMNMAS DM NN INTMTINY XXIND . DM

George Gabriel Stokes
MNYMD DMIN NN MTINY XN . DNMULN D01 122 DY Napy 1pn 1849
TXMINMAaN
TP NOVIDN AT IN,DMYNN INANN NN NVPN NMIPDN NNIXD yan 1852
MY INNND NYVDONY 0NN DN DN DMYPNN PON . 0131 NMN'DI DY TNN
1251 - 122 NMON QNI DY 01NN P NNY NPXIRD N, DINNN D02
21222 NA1DINNIN
Stokes parameters of polarization 211DP5 DPILD INWN TN
W MANIDINKRIND (MX1R) NTNNNN MR DX DONMNY M1DI yXan 1867
ANNY
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Helmholtz
.12 D0THDI MR IWARN YN DY VAN - MpDIMOLaIN XXxnn 1851
MLP NYOY DI NN DA DX TNIXK DI 2N DY DWANN NYOY MM DX 1phn 1858
DMNNDY DWAND NN NN PR VTN 1'ADN VA DWAND
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William Thomson (Lord Kelvin)
WI1AP p NMOINMIMN y,, NDIAN NO2WADID AN DR RXNN1Mop 1850
1NN DY NXPDLIAND VN NTY P2 DN
M = x.. H, = pio (1 + Xm) Yy DDIANNTTY
.Seebeck and Peltier N"LYM P'D DY DNRYWMNILN LPAXD NMNINN NDIN 1850
DN NANIND NNDLY NDXIA YWY N'LIANHT NN wNNwn 1853
22VYND NMINT NNAN . NTYN LINPTIAA MON DT HY VAN MONY Y11p NMyLA
Henry and Savery M12D1 111 N1"aXN 120NN RLC NINIYM D12p ,MTINN DY
MLAN XY NAD N OW DIAPNI NTDY, DN NN Nynaonwn 1856
121V 12T NN MNP 12D MYNNANA M T1A O 110'p 12D 1"2pN 1856
WY DT 22D VDY William John Macquorn Rankine's 1" NN 7WNN NN
AN DATDAYN NWY VD IMINA 1N . DN TO DOPYNINN DMONXIAD DY
.moan
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Wilhelm Eduard Weber and Rudolph Herrmann Arndt Kohlrausch
MVLDNLPOIN MTN PADNN NTTND NOWa Danwn NINIMP112an 1856
NN MM I M T-MIwd 0N 3.1074x 108 DINXIN NIMMNITILPON)
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Gustav Robert Kirchhoff
0 =NN222 D' NNNN D12D :DITAYND DNwn PN Y Xban 1N1'p 1859
CDINXTD MY D'DI2IN DTN DIOD NNIND
IN D191 NY1IN N1V1ANLA P MO NNY NI NP MIVLPADY NXIN 1859
MPY XN 1NN IMNAND

Bernhard Riemann
121 DY N'DAMIVPONT NNNN DY NI NAD1 XX N Nhan 1 1861

Maxwell
(MRIYN ) 1T 190K 1119 PN MTNRNN ONDpn MANwnN 1861
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Ernst Abbe
MDA NWYITN TV MIpDI1IP N MYTY 112N J1TNXMA - DD pan 1860
1T NTYWO NN NNNND N'VIAN DD1DN PIN . NMYD)

WD NN, NPDINPMN OV NPWVAN DY D IMNMNN NITD ODI1AaN NaN 1877
.d=A/2NA _NYTVanNTIann

TMPDIPMN PIY OV NLONYM PN NYNNYN DMX YIp N1aN
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Joseph Boussinesq
1YY NINPRIDIIND IN NN INNRD,ITNNN D2 NN NN D1pNnaw Vxn 1867
Y NN DYy

Riemann
NDXIA NINNYNA DX NN NXRD NONYN NN XN 1867

Ludwig Lorenz
DN NMVLPN INOPD MTY DY NDDIANT 1KY N'LIIMIVPON N NNN 1867
ONopN MNNMYA NIX DN DAY 1NN, D000 MXNYN DN DMNYPN 0N

Ludwig Valentin Lorenz
DM N2V NIND 11DP1 MAAN TP DAN INIYN WWAINN IPNINTIN NXXIND 1869

Hendrik Antoon Lorentz
YINO_Y 2N NN 5N no1 1N wp MR nNnan 1878-80
2 ;
nc—1 4

n2 + 2 - 7\ @, o NOININIAN N MMNPO5mMnN1apn nN12AYn NN




MMWAIANNIVLPON

Helmholtz
NTYN MANI DY Naw ININ DY ONnopn mMxXiwnn 11X D1avh narmn >apn 1870
NInNmMmLYINO 5w Nrva vy o Mnan 2 mMupin NTYn DWW DINN 221N INDPDN
MacCullagh— n*MNN>

Maxwell, Thomson, Kirchoff, Bjerknes, Leahy, Fitz Gerald, Helmholtz, and Hicks.
JNDIN MNNYND D'RN'WTI 1NKRD XN 5>Tin NND D'X¥XNNN 1870-1900

E. Mascart
YINNP 22211 10PN MY 112D NMYXNANA YIRS DN NN hynwann 1872
(A PPTANTIN) YN PN -



mMIMILPOIN

Marie Alfred Cornu
Fresnel diffraction of circular NN NNXIWY NP ND “DNp NY1AD” NN INNIN 1874
aperture” 5379 Maaxnna
DNATN (T NMXY)H) NN NMDPI DIID NN

PToN
2 + y2
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¢P O(/ (Q?,y)eXp (7’ 2R
r imTu?
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John Kerr
AP NN -YNYN NTY DNYOY Syamwd DY1I NNl n’ad n1aw nban 1875
CNND ONUN NTY W Aawpd NN

A. Bartoli
MLILMIVPON VP DMV DNPWN NN NP YNOY D1p p'oNn 1876
PMNMNITINILD

Henry Rowland
DVYLN NN ONYN DITY NNYWRID RN YINNON INIWNAINDI YNIN 1876
D)

Maxwell
NN MINNI MNTPNN NIRY MMTMN2N LN MMINY 1877
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Edwin Herbert Hall
NTYYI - 1N LPANX NYANM Henry Rowland Ta)11 7Y YNINW N1'DI YXIN 1N 1879
MTINND )1 NMON 9D . DMWY 1DIND DONYN NTY X1 DN 1IN ONYN
DLMPN NNN NIV PII1ADIN LPAND . NMNMMN
D210Y NNINA,1YOLNN NP1 M1NN NN )Min vparka wnnwn 1nxyx"1 1879
NNTINDA
12N +ONDPN MNNYN Y 1ADIN *T1A DY 21D'PN N2ADYW NRIN TI)1 1880
D2N)NN displacement current NTPNYNN DITY 'NIN2 , DMNX INNYNIA 1N DPAN
MO MITIND
DI OMVAN DLPAN PIANI NPpNYN M1 T D1 NNXS NN nonv 1881
VNI NYL N1 OV DNRYN NTY M1wn
NV1IN1 AWNNN XOWI NDNIL W MYDL 1"X¥N George Ftiz Gerald TO71’2DLa 1881
NPIYNNINATOY LPANN NN DVLINY INXY NTIN DY DIYLNAN
MYIL OMNIA PN DIAT’Y ONDPN NPNND DX 172D YI¥N TO71°2DLa 1883
22PN NN DMIN TR MM MN1TN PIXY 12N NN (19 TNDIN DI,
D1p MPIanNNN MY NMXI M 1Msn



NNY N naMyp

i* = oT"
J2 é Josef Stephan (1835-1893)
;rr‘_. ’ s ;
0= Tx5r5 = 5.670373 107*Wm K™, NNN NMIPN 2 1wwn 1879
e MNP A N1IPY Npwn

DN ) NP NXDII VD PIN . NMLIANLN DY N'Y1A1 Nprmd DN
570095 wnwin n1v1anv vn

Boltzmann (1844-1906)
DMNANKITINAD DNPWN 19VD PN IX ML NINN NNan 1884

Wilhelm Carl Werner Otto Fritz Franz Wien (1864-1928)
AN DN NN DINDIN DY 0N TN NNV X Np Dvpap> 1 pin 1893
MNP MAD 2171'p2 VP NNA DY NN YWNNYN . (1M9P1) NMLI1anwd



NNY N naMyp

Gustav Kirchoff
NMLIANLIA P, NN MDD XD - NN N NI1IPY 11071'p PIn
DN TN

Lummar and Alfred Pringsheim
NNY N N1MIPN MpMTN NOXILPAD MTTN ONMDN D1 NI 1M 1899
(21AD_N1L2INI NNIVDLPN ) Rayleigh-Jeans D125 NND1) X NMNNIN 1KY

Josef Stefan, Ludwig Boltzmann, John William Strutt, and Wilhelm Wien
DD IX NNY Q1D NLYAN DINVPAD NN NINDIND NXPNAN DX X1¥ND 0'DIN
212D DTN M'LD




NNY N naMyp

Max Karl Ernst Ludwig Planck
TININ NXPNAN NN XN 1900

2h? 1
2 hy ?
ekr — 1
NN VXD Py M ,D0IMNMPin 11N N1N1ON NND1Y N2aN XNDN
AN ONXILPAD DINNA NMN'DIAD NANNDN NPWN
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Helmholtz
T ONDPN NN DMNIN D'MVNI DYDY D'PPONY NNNINA VNN 1881
ANNOY DOTIN DIPNA

Albert Michelson and Edwin Morley
DYNXIA XD, MOANNDN Y’V INYVINAYIND TN DN MM 0'on 1882
mMINNN - 5112 NTD NY1IND DPIvD DTN 1Nd - 0 M) DY 1ADNN A N
TDAN NN MTIO DN NTON MaY NP

John Poynting
M TIT NN DN MNAIN HNDPN MXNYNY NXIN LIS 1884



MMWAIANIVLPON

Hendrik Anton Lorentz
DY MON PN DYV ONDpN MXNYN N2AOYNN INNI NIVPOX INN 2NN YIND 1892
DY TNN NP2 NOIWY NN ,NMI NN DY NDD1IAN NN . NNINDNA YLD yamd
IO NDOPMM MND)

Oliver Lodge
T NMA MINNIINNDN POTTO NN MLYANN DY NMNDIYXIN AT 1892
LDPAN KXNIA XD -1NN NaMD 1715

George Fitz Gerald
Y2ND NN DX 2NN T NYVIINA Q1) TNIX MNNINN YVINA TO1' T8 1892

Arnold Sommerfeld
TOIN NYINOINNA NNPITN NN 1TMA TOa1MD 1896



DYLONIVLPON

Walther Nernst
NN PN PINY D102 DN MNMDMNA YONnwn OXNImad mmNn 1888

1271270 OXNIDIA M0 NN TN
B RT . [i(.:xn cfut.tside cell] _ 930 QGE log 1, [i('::n o‘ut.?ide cell] |
zF ~ [ion inside cell] zF =" [ion inside cell]
R is the universal gas constant: R = 8.314 472(15) J K mol!
F is the Faraday constant, the number of coulombs per mole of electrons:
F =9.648 533 99(24)x10* C mol
z is the number of moles of electrons transferred in the cell reaction or half-reaction
DTN DY 1NNan LIN DN DX NAONNY ,"NIP LIN DY LY NN XXNNAN 1897
190527 1vPaNLN NN NAOTIN NIINN . NI YYD VDI
LOMNN DARD TO- NPMNXITINIVN Dwrwown pinin 1905
DAND NANIY NMIO1IDIND
NIYN NOAP SV Vapm 51211 MUwInN NN w1ad ypl 1909
12122
NMID MXPRMID INYNN ) NIVIY NXPRNI VNN 1918
(MY I "NN VNN
NPMNITINILIPIMIMIN DY D1 1920
DINDY MLYPI MIAN DY 2NRYN 1NIpa nna 1930

(MONYN NILS M,




DYLONIVLPON

Svante August Arrhenius 1859 -1927
D'LVMMIVPON DITANON MDNN MIOM DNN DIMININ 1883
DDA NN MNMPOIN MODOTOLONMVLPON MDNINIA I PPN DIMININ 1887
NN-LNOY OPYNN MY INNYN QD OMOOLI 0NN DN MTI1aI NOM
NIYPN DIMNIN DINNYA - NI N2ND NIXDDOPN DN MY NN NN 1889

k = Ae Ea/RT) rate constant_Y NMNX
H* 21 5w OINDIN N0 N'DNN Y MOWAan DL DM pHITAN NDMNIND
1
pH = —log;o(ay+) = logy, (—)
g+

1903521
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Samuel Finley Breese Morse ( U.S.) 1791 -1872
NANDO NMTNIOYN TP wnNnvNn . 91OLn Xvnn 1844
NAdL N “12TN OV INND NWNIN 1844

Faraday
012'p NOO1ON 915V P2 DWONXD N1AYN M1'NNA Yavn 1854

Thomson
DM D121P1 MTAINN DY TOLN INNYN NN NDIN DP1LDY ANON1 1854
IV12P NN ONIDN MDA T NINIPAN . NNIYN XD X ,N20nNn

1848-9 - Gustav Kirchoff
171 MILY MTAINN NAVY, OXDPNIP D220 "00un DNNWN” nINNnan 1857
OV VPN NN AN X1 . NN M1NS n21p M1 NN Dy D) NN
CNIND MDLIMIVLPON

Wenham and Browning
MI NN DMNITITN DD DWW AN DM DOANN 1871
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Heinrich Rudolf Hertz 1857-1894
nYIINN DAY DN DNIYLN YN ApY DININ D)) 1884
.DLIAN
TTIN DAVNN 1T - NLIMIVPON NP 1NN 1887
MNI NINT M1NNA DWW DY IR, 1IN DVIN ,NTNNA
121,0°22pNn NONN "LIN N1TD 7Y N1V'PY DN ,NONN
DN TUPYIRIAN TIN DA IPN . IXNIND N2V NN
YOrnNoN 5w ;inan n>yan "IN
(MY MTIN) MMTN DTN YN v’y
NTIN 1NNN DND_NILIN NN : MLPONIMIAN LPAXN NN NN YN 1887
MTMILPINN A " IMIND” MTAINN NN NN spark gap-2
oscillating spark gap-n 1T D2 N>pd NN 1889
1"IPNN NIWMND Y10 OW NNvINnhn DNXXIDA1 wnnNwn Ftiz Gerald To1°2xa 1890
YN W (NIDVINH) TN

Oliver Joseph Lodge
'coherer' 1" T1'925 LYY XNIN TTD 1894

Guglielmo Marconi
NP 1.6-2pNINN DMN LMY (1TH YOV VA NN NPIN 1895



Nicola Tesla 1856 —1943 Serbia —USA
2”NIND 1 1884
1’2NN DI HY LIVa DWINODL 1888
NP Y DMIIYN NN “ONwnd” XN ,T1 N>p o 1893
NOINN NN MYNY NIV :IODL D'ODI NNLOM
N 189612011 NN -NYP NNINN IRXY N>Ip pn 1895
NP1 DX
D NDIN NN 1Y NDYTN DNIN DN TV
.DONN Y2p XOwI wanm
S 1"M9N DT V1IN NOXNT NINNAXY NIAN 0PN
DI 5NWN y'and nNNNAILDN 7Y 1Y)
< , DNYN pADY NDPTRI NINN'W AC 1'919'N

NDTIN ONYN NI1AN . pN-1Md W DI

TNINALDND NTDANY INK)N GE-Y Ndan

PP 5”20 NOYNN >mend mona

RN DM Sy MmO nann NN P> NN oDIrny 1893 .2
DILAL PIMM DUMPIND AYN PTINNYPN DTN Na

MPIN Y DNP 1T wInwn N

DN")2 MAMN D022 N ,NDTN DY D11 DA DApY MY 1
D222 x )P NXPIA*THOY 2125 DI1anN NN PyvnY oM XD

MUY MIND 10N NMYYN 1N RD TIIRYAT IR, )NIMTRON NN
DM DNINY MIvnd MIN 711N wnna
DN NTY NNXY DTN NODL NN
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Thomas Edison
NN .YNY NOY DOWanNnwd 0Na NPaAN DY MTINN "YW NN NDIN 1873
TN MY 002 1MX NN IN,ATNIPY DY DLDINNM
NaNpMIDNaNpaNavnnwn 1

Alexander Graham Bell
DILAN DAPIN I’NN MY .ANM DY NLMA DOXNITYN N>V 1875
NASLN NIRXAN -YNIMNON PYWINOY DDIAN -1PN1 1876

Almon Strowger
2INDN AN (MININIVPIN ) MORMLIK NAYL N1dIn 1892



DYy

Joseph Nicéphore Niépce
D1>°¥N NLOa 1826

George Eastman
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Hans Christian @rsted
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Joseph Fourier
NOXPTAIMMNI Y DTN vIN'W XN 1822

Whewell
7Yavn dw > a” Dipna "y’ owawvin'w 1840

Augustus de Morgan
TNYRY MYyM N Y1 2 0p1an 1847



171910D

Lewis Waterman
yi vy 1884

NnLWH DNNNN Greenwich Mean Time ‘T AT Y2APNN "NINDIADID] 1884
Method of Lunar Distances : N7 N DpMN TN 1P NTTND Maskelyne 1'>pDn

Joseph-Marie Jacquard
D2P1IN DDV PN NMLN Y NN XNNN 1801






Humphry Davy 1778-1829
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Joseph Louis Proust
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John Dalton 1766-1844
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Lorenzo Romano Amadeo Carlo Avogadro 1776-1856
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Ritter, Nicholson and Carlisle
. VON XN OY NPMIVPORI MMM IIXAN DMN DI N 1800

Wollaston
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1806, Jons Jacob Berzelius
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Pierre Louis Dulong
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Konstantin Sigizmundovich Kirchhof
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1822, Eilhard Mitscherlich
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Justus von Liebig 1803-1873
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Osmond Fisher 1817-1914
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Claude-Louis Berthollet
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Jons Jakob Berzelius 1779-1848
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William Robert Grove 1811-1896
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William Ramsay 1852-1916
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Morris William Travers 1872-1906
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Dmitri Ivanovich Mendeleev 1834-1907
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William Prout 1785-1850
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Friedrich Wohler 1800-1882
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N21P210N NIAN2 D'MUN DMK DY NNY NT'D :(D1'OX11 a5 DY,
D INNN TLUNDNN NYRIN IRINND MMNN-IRNNTLIDN 1828
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Johann Wolfgang Dobereiner
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Michael Faraday
NNYRIN NONMIND INPOINN -2 TNan 1825

Friedrich August Kekulé von Stradonitz 1829-1896
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Hans Christian @rsted 1777-1851
SIVIT KD NONN NON NN “DIDNK”Y 1YL AT qwninl 1825
JPOUN DIONN DY NONN DIN' N2 DNINION TN TUDINX

Graham
M2 N LAPIA_NDM PADIAT,DADIA M'DDA_271 MO 1N Ipn 1833
D'NON D NN XM
Anselme Payen
TNDDNRT NWNRIDTINTNAN 1833
William Morton
TMTRLDIN 1D 1846

Ascani Sobrero
1"XONIL NN 1846
Alfred Nobel 1833-1896
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Pierre Eugene Marcelin Berthelot
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Germain Hess
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Christian Friedrich Schonbein
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Louis Pasteur
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Benjamin Silliman, Jr.

MMNMIONLAN MYYNN NTY ,0A NIPAD NXION NLWw MNa 1855
Friedlieb Ferdinand Runge
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William Henry Perkin
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Johann Friedrich Wilhelm Adolf von Baeyer

MDD . DWAN NMYWYN NMINANIX N0 TN TN WAN DY NTaya dnn 1865
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Runge
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Merck 12N
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Adolf Wilhelm Hermann Kolbe
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Gustav Kirchhoff and Robert Bunsen
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Anders Jonas Angstrom
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Stanislao Cannizzaro
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Johann Josef Loschmidt
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Alexander Parkes
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Alexandre-Emile Béguyer de Chancourtois John Newlands & William Odling
MAXLPIND N the telluric helix — NTNNN XYAVN Y D MNTPIN DOTIN 1862
(DT RO DTN D010,y MMD 57, 7(Mnany,
John Alexander Reina Newlands
MANLPIND PINM OPYN 9> NNWRI TN TMMD NYav 1964
1864 Julius Lothar Meyer
MIIMN 191N INMIVNN YPYNI NM5N M21D1N MY 19100 .oy aY mMmMpn N1T'o 1864

Dmitri lIvanovich Mendeléev and Julius Lother Meyer
.DMNDN MNP OY NIMNMNN XD20N NN DM DAY MION NS 19181 1869
D*NTNNN MIW1A P12 Newlands’ Law of octaves TID1M) S MM win piny nXIN 1NN
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Dmitri Mendeleev
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Jacobus Henricus van 't Hoff
1901-521) .M MXpRMOSw npwap 1873
Jacobus Henricus van 't Hoff and Joseph Achille Le Bel
m>ya1aonn , 0 DMYP Y TN NON STn Mmna by 15n nda119xa11ay 1873
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Alfred Werner
M”MpoIMS aNIN NN - LONNIP MADIN DY IORITRLPIN NIAN NOaN 1893

Henri Moissan
1906-521) .Y OY XIpIN HDONYN 11N XXNN . 1INV TN PN

Eduard Buchner
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Robert Wilhelm Bunsen and Gustav Robert Kirchhoff
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James Dewar

MM S5tan 1898

Gottlieb Daimler
MMM YA yvINd  viva el 1883



John Hyatt
AN PINWH KXW NPRIN VDLIDN PoDYan - TMMOX 1¥n 1869

Hilaire de Chardonnet
rayon 1171 NIPN NOIOXN MPYN NYNRIN MIRONN 72N NN X'Xnn 1884

Hermann Emil Fischer
1902 521 D" Ow M1 Ipin . 18982 1wI1pnN1 , 01 MAa DY NN Vxn

Thomas Chrowder Chamberlain
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1877 Robert Wilhelm Bunsen and Gustav Robert Kirchhoff "For their researches &
discoveries in spectrum analysis”

1878Louis Paul Cailletet and Raoul Pictet "For their researches, conducted independently, but
contemporaneously, on the condensation of the so-called permanent gases”

1879 Paul Emile Lecoq de Boisbaudran "For his discovery of gallium”

1880 Charles Friedel "For his researches on the organic compounds of silicon, and other
investigations”

1881 Adolf von Baeyer "For his synthesis of indigo”

1882 Dmitri Mendeleev and Lothar Meyer "For their discovery of the periodic relations of the
atomic weights”

1883 Marcellin Berthelot and Julius Thomsen "For their researches in thermo-chemistry”
1884 Adolph Wilhelm Hermann Kolbe "For his researches in the isomerism of alcohols”
1885 Jean Servais Stas "For his researches on the atomic weights”

1886 Jean Charles Galissard de Marignac "For his researches on atomic weights”



1887 John Alexander Reina Newlands "For his discovery of the periodic law of the chemical
elements”

1888 Sir William Crookes "For his investigations on the behaviour of substances under the
influences of the electric discharge in a high vacuum”

1889 Sir William Henry Perkin "For his researches on magnetic rotation in relation to
chemical constitution”

1890 Emil Fischer "For his discoveries in organic chemistry and especially for his researches
on the carbo-hydrates”

1891 Victor Meyer "For his researches on the determination of vapour densities at high
temperatures”

1892 Francois Marie Raoult "For his researches on the freezing points of solutions, and on the
vapour pressures of solutions”

1893 Jacobus Henricus van 't Hoff and Joseph Le Bel "In recognition of their introduction of
the theory of asymmetric carbon, and its use in explaining the constitution of optically active

carbon compounds”

1894 Per Theodor Cleve "For his researches on the chemistry of the rare earths”



1895 Sir William Ramsay "For his share in the discovery of argon, and for his discoveries
regarding gaseous constituents of terrestrial minerals”

1896 Henri Moissan "For the isolation of fluorine, and the use of the electric furnace in the
preparation of refractory metals and their compounds”

1897 John Hall Gladstone "For his numerous contributions to chemical science, and
especially for his important work in the application of optical methods to chemistry”

1898 Johannes Wislicenus "For his contributions to organic chemistry especially in the
domain of stereochemical isomerism”

1899 Edward Schunck "For his researches on madder, indigo, and chlorophyll”
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1800 Edward Charles Howard "For his Paper on a New Fulminating Mercury”

1801  Astley Cooper "For his Papers — on the effects which take place from the

destruction of the Membrana Tympani of the Ear; with an account of an operation for

the removal of a particular species of Deafness”

1802  William Hyde Wollaston "For his various Papers printed in the Philosophical

Transactions”

1803  Richard Chenevix "For his various Chemical Papers printed in the

Philosophical Transactions”

1804  Smithson Tennant  "For his various Chemical Discoveries communicated to

the Society, and printed in several volumes of the Philosophical Transactions”

1805  Humphry Davy "For his various Communications published in the

Philosophical Transactions”

1806 Thomas Andrew Knight "For his various Papers on Vegetation, printed in
the Philosophical Transactions”

1807  Everard Home "For his various Papers on Anatomy and Physiology, printed

in the Philosophical Transactions" —

1808  William Henry "For his various papers communicated to the society, and

printed in the Philosophical Transactions" —

1809  Edward Troughton "For the Account of his Method of dividing

Astronomical Instruments, printed in the last volume of the Philosophical

Transactions"




1811 Benjamin Collins Brodie "For his Papers printed in the Philosophical
Transactions. On the influence of the Brain on the action of the Heart, and the
generation of Animal Heat; and on the different modes in which death is brought
on by certain Vegetable Poisons”

1813  William Thomas Brande "For his Communications concerning the Alcohol

contained in Fermented Liquors and other Papers, printed in the Philosophical

Transactions”

1814  James lvory "For his various Mathematical Contributions printed in the
Philosophical Transactions”

1815 David Brewster "For his Paper on the Polarization of Light by Reflection
from Transparent Bodies”

1817 Henry Kater "For his Experiments on the Pendulum”

1818  Robert Seppings "For his Papers on the construction of Ships of War, printed
in the Philosophical Transactions”

1820  Hans Christian @rsted "For his Electro-magnetic Discoveries”

1821  Edward Sabine "For his various Communications to the Royal Society relating

to his researches made in the late Expedition to the Arctic Regions.”

John Herschel "For his Papers printed in the Philosophical Transactions.”

1822  William Buckland "For his Paper on the Fossil Teeth and Bones discovered in
a Cave at Kirkdale”




1823  John Pond "For his various Communications to the Royal Society”

1824  John Brinkley  "For his various Communications to the Royal Society”

1825 Francois Arago "For the Discovery of the Magnetic Properties of substances
not containing Iron. “For the Discovery of the power of various bodies, principally
metallic, to receive magnetic impressions, in the same, though in a more
evanescent manner than malleable Iron, and in an infinitely less intense degree."

Peter Barlow "For his various Communications on the subject of

Magnetism.”

1826  James South "For his observations of Double Stars, and his Paper on the

Discordances between the Suns observed and computed Right Ascensions, published

in the Transactions of the Society. For his Paper of Observations of the Apparent

Distances and Positions of Four Hundred and Fifty-eight Double and Triple Stars,

published in the present volume (1826, Part 1.) of the Transactions”

1827 William Prout "For his Paper entitled, On the ultimate Composition of simple
alimentary substances, with some preliminary remarks on the analysis of
organized bodies in general.”

Henry Foster "For his magnetic and other observations made during the

Arctic expedition to Port Bowen.”




1831  George Biddell Airy "For his Papers, On the principle of the construction of
the Achromatic Eye-pieces of Telescopes, — On the Spherical Aberration of the Eye-
pieces of Telescopes, and for other Papers on Optical Subjects in the Transactions of
the Cambridge Philosophical Society”

1832 Michael Faraday "For his discovery of Magneto-Electricity as detailed in his
Experimental Researches in Electricity, published in the Philosophical Transactions
for the present year.”

Siméon Denis Poisson "For his work entitled, Nouvelle Theorie de |IAction

Capillaire.”

1834  Giovanni Antonio Amedeo Plana "For his work entitled, Theorie du

Mouvement de la Lune”

1835 William Snow Harris "For his experimental investigations of the force of
electricity of high intensity contained in the Philosophical Transactions of 1834”

1836 Jacob Berzelius "For his systematic application of the doctrine of definite
proportions to the analysis of mineral bodies, as contained in his Nouveau
Systeme de Mineralogie, and in other of his works.”

Francis Kiernan "For his discoveries relating to the structure of the liver, as
detailed in his paper communicated to the Royal Society, and published in the

Philosophical Transactions for 1833."




1837 Antoine César Becquerel "For his various memoirs on the subject of
electricity, published in the Memoires deacademie Royale des Sciences de lInstitut
de France, and particularly for those on the production of crystals of metallic
sulphurets and of sulphur, by the long-continued action of electricity of very low
tension, and published in the tenth volume of those Memoires.”

John Frederic Daniell "For his two papers on voltaic combinations published

in the Philosophical Transactions for 1836.”

1838  Carl Friedrich Gauss "For his inventions and mathematical researches in

magnetism.”

Michael Faraday "For his researches in specific electrical induction.”

1839  Robert Brown "For his discoveries during a series of years, on the subject

of vegetable impregnation”

1840  Justus von Liebig "For his discoveries in organic chemistry, and particularly

for his development of the composition and theory of organic radicals.”

Jacques Charles Frangois Sturm "For his "Memoire sur la Resolution des
Equations Numeriques," published in the Memoires des Savans Etrangers for 1835.”
1841  Georg Ohm "For his researches into the laws of electric currents contained
in various memoirs published in Schweiggers Journal, Poggendorffs Annalen and in a
separate work entitled Die galvanische Kette mathematisch bearbeitet" [74]

1842 James MacCullagh "For his researches connected with the wave theory of
light, contained in the Transactions of the Royal Irish Academy”




1843  Jean-Baptiste Dumas "For his late valuable researches in organic chemistry,
particularly those contained in a series of memoirs on chemical types and the doctrine
of substitution, and also for his elaborate investigations of the atomic weights of
carbon, oxygen, hydrogen, nitrogen and other elements”

1844  Carlo Matteucci "For his various researches in animal electricity" [76]

1845  Theodor Schwann "For his physiological researches on the development of

animal & vegetable textures, published in his work entitled Mikroskopische

Untersuchungen uber die Uebereinstimmung in der Struktur u. dem Wachsthun der

Thiese u. Bflanzen”

1846  Urbain Le Verrier "For his investigations relative to the disturbances of
Uranus by which he proved the existence and predicted the place of the new
Planet; the Council considering such prediction confirmed as it was by the
immediate discovery of the Planet to be one of the proudest triumphs of modern
analysis applied to the Newtonian Theory of Gravitation”

1847John Herschel "For his work entitled Results of Astronomical Observations made
during the years 1834, 1835, 1836, 1837 and 1838, at the Cape of Good Hope;
being a completion of a telescopic survey of the whole surface of the visible
heavens, commenced in 1825”




1848  John Couch Adams "For his investigations relative to the disturbances of
Uranus, and for his application of the inverse problem of perturbations thereto”
1849  Roderick Murchison "For the eminent services he has rendered to geological
science during many years of active observation in several parts of Europe; and
especially for the establishment of that classification of the older Palaeozoic deposits
designated the Silurian System, as set forth in the two works entitled The Silurian
System founded on Geological Researches in England, and The Geology of Russia in
Europe and the Ural Mountains”

1850 Peter Andreas Hansen '"For his researches in physical astronomy”

1851  Richard Owen "On account of his important discoveries in comparative
anatomy & palaeontology, contained in the Philosophical Transactions and
numerous other works”

1852  Alexander von Humboldt "For his eminent services in terrestrial physics,

during a series of years”

1853  Heinrich Wilhelm Dove "For his work on the distribution of heat over the

surface of the Earth”

1854  Johannes Peter Miiller  "For his important contributions to different

branches of physiology and comparative anatomy, and particularly for his researches

on the embryology of the Echinodermata, contained in a series of memoirs published
in the Transactions of the Royal Academy of Sciences of Berlin”




1855  Léon Foucault "For his various researches in experimental physics" [52]

1856  Henri Milne-Edwards "For his researches in comparative anatomy and
zoology”

1857  Michel Eugene Chevreul "For his researches in organic chemistry,

particularly on the composition of the fats, and for his researches on the contrast of

coulours”

1858  Charles Lyell "For his various researches and writings by which he has

contributed to the advance of geology”

1859  Wilhelm Eduard Weber "For the investigations contained in his

Maasbestimmungen and other researches in electricity, magnetism, acoustics”

1860 Robert Bunsen "For his researches on cacodyls, gaseous analysis, the
Voltaire phenomena of Iceland; and other researches”

1861  Louis Agassiz "For his eminent researches in palaeontology and other

branches of science, and particularly for his great works the Poissons Fossiles, and his

Poissons du Vieux Gres Rouge dEcosse”

1862 Thomas Graham "For three memoirs of the diffusion of liquids, published in
the Philosophical Transactions for 1850 and 1851; for a memoir on osmotic force
in the Philosophical Transactions for 1854; and particularly for a paper on liquid
diffusion applied to analysis, including a distinction of compounds into colloids &
crystalloids published in the Philosophical Transactions for 1861”




1863  Adam Sedgwick "For his original observations and discoveries in the geology
of the Palaeozoic Series of rocks, and more especially for his determination of the
characters of the Devonian System, by observations of the order of superposition
of the Killas rocks & their fossils in Devonshire”

1864  Charles Darwin "For his important researches in geology, zoology, and

botanical physiology”

1865  Michel Chasles "For his historical and original researches in pure geometry’

1866  Julius Plicker  "For his researches in analytical geometry, magnetism, &

spectral analysis”

1867  Karl Ernst von Baer "For his discoveries in embryology and comparative

anatomy, and for his contributions to the philosophy of zoology”

1868  Charles Wheatstone "For his researches in acoustics, optics, electricity and

magnetism”

1869  Henri Victor Regnault "For the second volume of his Relation des

Experiences pour determiner les lois et les donnees physiques necessaries au calcul

des machines a feu, including his elaborate investigations on the specific heat of gases

and vapours, and various papers on the elastic force of vapours”

1870  James Prescott Joule "For his experimental researches on the dynamical
theory of heat”

)




1871  Julius von Mayer "For his researches on the mechanics of heat; including
essays on: — 1. The force of inorganic nature. 2. Organic motion in connection with
nutrition. 3. Fever. 4. Celestial dynamics. 5. The mechanical equivalent of heat”

1872  Friedrich Wohler "For his numerous contributions to the science of
chemistry, and more especially for his researches on the products of the
decomposition of cyanogens by ammonia; on the derivatives of uric acid; on the
benzoyl series; on boron, silicon, & their compounds; and on meteoric stones”

1873  Hermann von Helmholtz "For his researches in physics and physiology”

1874  Louis Pasteur "For his researches on fermentation and on pelerine”

1875  August Wilhelm von Hofmann "For his numerous contributions to the

science of chemistry, and especially for his researches on the derivatives of ammonia’

1876  Claude Bernard "For his numerous contributions to the science of

physiology”

1877  James Dwight Dana "For his biological, geological, and mineralogical

investigations, carried on through half a century, and for the valuable works in which

his conclusions and discoveries have been published”

1878  Jean-Baptiste Boussingault "For his long-continued and important

researches and discoveries in agricultural chemistry”

1879 Rudolf Clausius "For his well-known researches upon heat”

)




1880 James Joseph Sylvester "For his long continued investigations & discoveries

in mathematics”

1881  Charles-Adolphe Wurtz "For his discovery of the organic ammonias, the

glycols, and other investigations which have exercised considerable influence on the

progress of chemistry”

1882  Arthur Cayley "For his numerous profound and comprehensive researches

in pure mathematics”

1883  William Thomson (Lord Kelvin ) "For (1) his discovery of the law of the

universal dissipation of energy; (2) his researches and eminent services in physics,

both experimental & mathematical, especially in the theory of electricity and

thermodynamics”

1884  Carl Ludwig "For his investigations in physiology, and the great services

which he has rendered to physiological science”

1885  August Kekulé "For his researches in organic chemistry”

1886  Franz Ernst Neumann "For his researches in theoretical optics and electro-

dynamics”

1887  Joseph Dalton Hooker "For his services to botanical science as an

investigator, author, and traveller”

1888 Thomas Henry Huxley "For his investigations on the morphology and
histology of vertebrate and invertebrate animals, and for his services to biological
science in general during many past years”




1889  George Salmon "For his various papers on subjects of pure mathematics,

and for the valuable mathematical treatises of which he is the author”

1890 Simon Newcomb "For his contributions to the progress of gravitational

astronomy”

1891  Stanislao Cannizzaro "For his contributions to chemical philosophy

especially for his application of Avogadros theory”

1892  Rudolf Virchow "For his investigations in pathology, pathological anatomy,

and prehistoric archaeology”

1893  George Stokes "For his researches and discoveries in physical science”

1894  Edward Frankland "For his eminent services to theoretical & applied

chemistry”

1895  Karl Weierstrass "For his investigations in pure mathematics”

1896  Karl Gegenbaur "For his life-long researches in comparative anatomy in all

branches of the animal kingdom. etc., etc”

1897  Albert von Kolliker "In recognition of his important work in embryology,
comparative anatomy, and physiology, and especially for his eminence as a
histologist”

1898  William Huggins "For his researches in spectrum analysis applied to the

heavenly bodies”

1899  John William Strutt (Lord Rayleigh) "In recognition of his contributions to

physical science"




