
Lise	Meitner	and	the	Nuclear	Fission	

Peter	Nielaba	
Physics	Department,	University	of	Konstanz	

	
KWIM	Festtage	

7.	November	2018		
	



The	protagonists	



The	protagonists	



The	protagonists	



Scientific	publications	

O.R.Frisch	„Lise	Meitner,	1878-1968“	Biographic	Memoirs	of		
Fellows	of	the	Royal	Society	16,	405	(1970).	



Scientific	publications	

O.R.Frisch	„Lise	Meitner,	1878-1968“	Biographic	Memoirs	of		
Fellows	of	the	Royal	Society	16,	405	(1970).	



Nuclear	Fission	paper	



Prof.	Dr.	phil.	Dr.	h.c.	mult.	Lise	Meitner	
17.11.1878	 	 	Born	in	Vienna,	parents:	Hedwig	Meitner-Skovran,	Dr.	Philip	Meitner	

	 	 	 	Third	of	eight	children 	 		



Prof.	Dr.	phil.	Dr.	h.c.	mult.	Lise	Meitner	
17.11.1878	 	 	Born	in	Vienna,	parents:	Hedwig	Meitner-Skovran,	Dr.	Philip	Meitner	

	 	 	 	Third	of	eight	children	
	
																																				Surname:	Meietheiner	->	Meitheiner	->		Meithner	->	Meitner	
																																				First	name:	Elise	->	Lise	
																																				Birth	date:	17.11.		->		7.11. 		
																																				Religion:	Jewish	->	Protestant 		
		

	 	 	 	School:	Mädchen-Bürgerschule	(Girls	were	not	admitted	to	Gymnasium)	
																																																		Höhere	Töchterschule:	->	French	teacher	
	
	
	
	
	
	



Prof.	Dr.	phil.	Dr.	h.c.	mult.	Lise	Meitner	



Prof.	Dr.	phil.	Dr.	h.c.	mult.	Lise	Meitner	
17.11.1878	 	 	Born	in	Vienna,	parents:	Hedwig	Meitner-Skovran,	Dr.	Philip	Meitner	

	 	 	 	Third	of	eight	children	
	
																																				Surname:	Meietheiner	->	Meitheiner	->		Meithner	->	Meitner	
																																				First	name:	Elise	->	Lise	
																																				Birth	date:	17.11.		->		7.11. 		
																																				Religion:	Jewish	->	Protestant 		
		

	 	 	 	School:	Mädchen-Bürgerschule	(Girls	were	not	admitted	to	Gymnasium)	
																																																		Höhere	Töchterschule:	->	French	teacher	
	
1901	 			 	 	Private	lessions:		->	Matura	(external)	at	Akademisches	Gymnasium	Wien	
						 	 	 	 		

	 	 	 	Begin	of	the	Studies	of	Physics,	Mathematics	and	Philosophy	
			 	 	 	 	at	the	University	of	Vienna	

	 	 	 	Most	important	teacher:	Ludwig	Boltzmann	
	
	
	
	
	



Prof.	Dr.	phil.	Dr.	h.c.	mult.	Lise	Meitner	



Prof.	Dr.	phil.	Dr.	h.c.	mult.	Lise	Meitner	
17.11.1878	 	 	Born	in	Vienna,	parents:	Hedwig	Meitner-Skovran,	Dr.	Philip	Meitner	

	 	 	 	Third	of	eight	children	
	
																																				Surname:	Meietheiner	->	Meitheiner	->		Meithner	->	Meitner	
																																				First	name:	Elise	->	Lise	
																																				Birth	date:	17.11.		->		7.11. 		
																																				Religion:	Jewish	->	Protestant 		
		

	 	 	 	School:	Mädchen-Bürgerschule	(Girls	were	not	admitted	to	Gymnasium)	
																																																		Höhere	Töchterschule:	->	French	teacher	
	
1901	 			 	 	Private	lessions:		->	Matura	(external)	at	Akademisches	Gymnasium	Wien	
						 	 	 	 		

	 	 	 	Begin	of	the	Studies	of	Physics,	Mathematics	and	Philosophy	
			 	 	 	 	at	the	University	of	Vienna	

	 	 	 	Most	important	teacher:	Ludwig	Boltzmann	
	
1906 	 	 	Ph.D.	in	Physics	(Wärmeleitung	in	inhomogenen	Stoffen)	

	 	 	 	second	woman	obtaining	a	Physics	Ph.D.	at	the	University	of	Vienna	
	
1906/07			 	 	Work	at	the	Institut	für	Theoretische	Physik	(U.	Vienna)	
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1907	 	 	 	Berlin	

	 	 	 	Attended	lectures	of	Max	Planck	as	guest	listener		
	 	 	 	(Females	were	not	yet	admitted	to	Universities	in	Prussia) 	 		
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	 	 	 	 	Here	she	met	Otto	Hahn	(1879	–	1968,	Radio-Chemist)	

	 	 	 		
	 	 	 	Begin	of	their	joint	work	on	radiactivity	
	 	 	 	Location:	”Holzwerkstatt”	of	the	Chemistry	Insitute	of	the	Berlin	Univ.	
	 	 	 	Lise	Meitner	had	to	use	the	back	entrance	and	was	not	allowed	
	 	 	 	to	enter	the	main	part	of	the	institute.	
	 	 	 	This	situation	ended	1908,	after	Prussia	officially	permitted		
	 	 	 	University	studies	for	women.	
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1909 	 	 	Hahn	and	Meitner	discover	radioactive	recoil	
	 	 	 	 	and	in	later	years	several	radioactive	nuclides.	

	 	 	 	Einstein:		”our	Marie	Curie”	
	
1912	–	1915 	 	Assistant	of	Max	Planck	

	 	 	 	-	as	first	woman	at	the	University	
	 	 	 	Continuation	of	the	cooperation	with	Otto	Hahn	at	the	new		
	 	 	 	Institute	for	Chemistry	of	the	Kaiser-Wilhelm	Society			
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1913 	 	 	Scientific	member	of	the	Kaiser-Wilhelm	Gesellschaft		

	 	 	 	-	as	first	woman	
	
1915/16 	 	 	During	the	war:	X-ray	nurse	at	the	east	front	
	
1917 	 	 	Discovery		of	Protaktinum	(together	with	Otto	Hahn)	
		
1918-1938 	 	Head	of	physical/radioactivity	section	of	the	Kaiser-Wilhelm	Institute		
	
1922 	 	 	Habilitation	in	physics	

	 	 	 	The	subject	„cosmic	physics“,	of	her	inaugural	lecture	was	
	 	 	 	reported	as	„cosmetic	physics“	in	the	press	

		
1926 	 	 	Professorship	for	Physics	at	the	University	of	Berlin	

	 	 	 	-	as	first	woman	in	Germany	
	
1933 	 	 	Hitler	came	to	power	

	 	 	 	Many	Jewish	scientists	were	dismissed	or	forced	to	resign	from	their	posts.	
	 	 	 	Lise	Meitner	lost	her	venia	legendi,	but	felt	safe,	since	she	had	
	 	 	 	the	Austrian	citizenship	and	the	Kaiser-Wilhelm	Institute	was	not	
	 	 	 	a	governmental	(„staatliches“)	institute.	
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1932 	 	 	Discovery	of	the	Neutron	by	Chadwick	
	

	 	 	 	E.	Fermi	investigates	the	effect	of	Neutrons	bombardement	on	Uranium	
	

	 	 	 	Search	for	„Transuranes“ 		
	 	 		

1934 	 	 	 	Frederic	and	Irene	Curie	work	on	artificial	radioactive	nuclids	
	



Nuclear	Fission	–	The	Discovery	
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Enrico	Fermi	(1901-1954)	
Credits:	Smithonian	Institute	Archives	
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Bettmann/Corbis;	britannica.com		
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1935-1938 	 	Repetition	of	the	radioactivity	experiments	of	E.	Fermi	

	 	 	 	together	with	O.	Hahn	and	F.	Straßmann	
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1938 	 	 	Annexion	of	Austria	(„Anschluss“)	
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	 	 	 	She	had	to	leave	in	a	rush,	first	to	the	Netherlands,	then	to	Denmark	
	 	 	 	and	finally	to	Sweden	
	 	 	 	Her	poperty	was	10	marks,	a	suitcase	and	a	diamond	ring	Otto	Hahn		
	 	 	 	gave	her	in	order	to	pass	the	border	(was	not	used).	

	
	 		
	 		

	



Prof.	Dr.	phil.	Dr.	h.c.	mult.	Lise	Meitner	



Prof.	Dr.	phil.	Dr.	h.c.	mult.	Lise	Meitner	
1935-1938 	 	Repetition	of	the	radioactivity	experiments	of	E.	Fermi	

	 	 	 	together	with	O.	Hahn	and	F.	Straßmann	
	
1938 	 	 	Annexion	of	Austria	(„Anschluss“)	

	 	 	 	Lise	Meitner	thus	lost	her	special	status	and	got	in	great	danger	
	 	 	 	due	to	her	Jewish	ancestry.	
	 	 	 	She	had	to	leave	in	a	rush,	first	to	the	Netherlands,	then	to	Denmark	
	 	 	 	and	finally	to	Sweden	
	 	 	 	Her	poperty	was	10	marks,	a	suitcase	and	a	diamond	ring	Otto	Hahn		

	 	 	 	 	gave	her	in	order	to	pass	the	border	(was	not	used).	
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Nuclear	Fission	

Mass	defect:	0.183	amu	

		E = Δmc2 ≈170MeV

de.wikipedia.org	-	Kernspaltung	
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Meitner	Collection,	Churchill	College	Archives	Centre,	Cambridge	

Hahn	to	Meitner,	19	December	1938	
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Hahn	to	Meitner,	19	December	1938	



Nuclear	Fission	–	The	Discovery	
24.	Meitner	to	Hahn,	21	December	1938	(MC).	Reproduced	in	Jost	Lemmerich,	ed.,	Die	
Geschichte	der	Entdeckung	der	Kernspaltung:	Austellungskatalog	(Berlin:	Technische	Universität	
Berlin,	Universitätsbibliothek,	1988),	176	



Nuclear	Fission	–	The	Discovery	
Publication	by	O.	Hahn	and	F.	Strassmann	
	Die	Naturwissenschaften	1,	11	(1939)	



Nuclear	Fission	–	The	Discovery	
Later	statement	by	F.	Strassmann:	



Nuclear	Fission	–	The	Discovery	
Memoirs	of	O.R.	Frisch	

Meeting	of	L.	Meiter	with	O.R.	Frisch	(Christmas/New	Year	1938/1939)	
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	 	 	 	She	got	a	post	at	the	institue	of	Anne	Sigbahn	
	 	 	 	(Physics	Department	of	the	Nobel	Insitute).	

	
1939 	 	 	Publication	of	Otto	Hahn	and	Fritz	Strassmann		

	 	 	 	and	by	Lise	Meitner	and	Otto	R.	Frisch	(„fission“).	
	 	 	 	First	theoretical	explanation	of	fission	in	the	work	of	Meitner	and	Frisch.	

	
1939-1945 	 	She	rejected	an	offer	to	work	at	the	atomic	bomb	project	for	the	Allies.	
	
1945 	 	 	Three	atomic	bom	explosions.	
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lernhelfer.de	 ard.de	/	gemeinfrei	

uncontrolled	chain	reaction:	
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1945 	 	 	Otto	Hahn	receives	the	Nobel	prize	for	Chemistry	1944		
	

	 	 	 	The	press	calls	her	„mother	of	the	bomb“.	
	
1947-1960 	 	Research	Professor	and	head	of	the	nuclear	physics	department	

	 	 	 	at	the	Technical	University	Stockholm	
	
1948 	 	 	Swedish	and	Austrian	citizenship		
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Videos	(Max	Planck	–	Ein	Portrait	/	youtube)	at:	
	
08:40	
10:32	
	
	
	

	 	 	 		
	 		
	 		

	



Prof.	Dr.	phil.	Dr.	h.c.	mult.	Lise	Meitner	
1945 	 	 	Otto	Hahn	receives	the	Nobel	prize	for	Chemistry	1944		
	

	 	 	 	The	press	calls	her	„mother	of	the	bomb“.	
	 	 	 	She	insists	on	a	peaceful	usage	of	nuclear	energz.	

	
1947-1960 	 	Research	Professor	and	head	of	the	nuclear	physics	department	

	 	 	 	at	the	Technical	University	Stockholm	
	
1948 	 	 	Swedish	and	Austrian	citizenship		
	
1960 	 	 	Emerititierung	and	move	to	Cambridge	
	
27.10.1968 	 	Death	in	Cambridge	

	 	 	 	Tomb	stone	inscription	
	 	 	 	Lise	Meitner	:	A	Physicist	Who	Never	Lost	Her	Humanity.		

	
	

		
	

		



Nobel	price	nominations:	(48)	

Nobelprice.org	



Honorary	Doctorates:	

University	of	Rochester,	USA	
Rutgers,	The	State	University	of	New	Jersey,	USA	
Smith	College,	USA	
Adelphi	University,	USA	
Stockholms	Universitet,	Sweden	
Freie	Universität	Berlin,	Deutschland	



Awards:	

Element	109	was	named		meitnerium	after	her	(1997)	
Hahn-Meitner	insitute	for	nuclear	research	(1959)	

Leibniz-Medaille	der	Berliner	Akademie	der	Wissenschaften	(1924)	
Ignaz	L.	Lieben	Preis	der	Akademie	der	Wissenschaften	Wien	(1925)	
Ellen-Richards-Preis	(1928)	
Frau	des	Jahres	(Woman	of	the	Year)	in	den	USA	(1946)	
Max	Planck	Medaille	der	Deutschen	Physikalischen	Gesellschaft	(1949)	
Otto-Hahn-Preis	für	Chemie	(1955)	
Orden	„Pour	le	Merite“	der	Bundesrepublik	Deutschland	(1957)	
Dorothea-Schlözer-Medaille	(1962)	
Enrico-Fermi-Preis	der	Atomenergiekommission	der	USA	(1966)	
Österreichische	Auszeichnung	für	Wissenschaft	und	Kunst	(1967)	
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