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Prof. Michael Ottolenghi 

 

 

A Scientific Autobiography 

with some Anecdotes 
 

This section differs from the other sections of this short  biography in speaking a different 
language, that of science, which will not be apprehended by most of those who will be 
reading this text. The section contains two kinds of paragraphs: Those describing 
chronologically the work and its major findings, along with some related anecdotes (blue 
italics). I wish to note that even readers with an education in science, may have difficulties 
with the specific fields of Photobiology, Lasers, etc. Thus, the following text has been written 
with the purpose of giving an impression – even if superficial – of my performance as a 
scientist. The reader may try to read this section “as is” or skip the science parts, still 
enjoying the anecdotes, or vice versa. 
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My first research work was carried out at the Department of Physical Chemistry of the 
Hebrew University, as part of my MSc thesis, under the guidance of Professor Gabriel Stein 
(1960\61). It dealt with the effects of ionizing radiation (X rays and Gamma Rays) on an 
organic molecule – Chloroform. Radiation chemistry and  radiation biology became 
fashionable after WW2, due to the advent of Nuclear Reactors and the spread of Nuclear 
Arms. In my PhD thesis, carried out under the guidance of Gabriel Stein and Joshua Jortner, 
I turned to the related field of Photochemistry (see my item “Photochemistry” in the newly 
born Hebrew Encyclopedia).  The subject of my thesis was the mechanism of the 
photochemistry of the Iodide ion in solution: Upon absorption of a UV photon the iodide ion 
undergoes separation to a solvated electron – a novel species in those days - and an iodine 
atom. During my career I published, with my students and collaborators, about 200 papers 
(see attached list of publications) most of them in Journals such as J.Phys.Chem, J. Am. 
Chem. Soc, Proc. Nat. Acad. Soc, Photochem & Photobiol. Some of them found their way to 
the prestigious Journal Nature.      
Photochemistry and Photobiology deal with the effects of visible light on chemical and 
biological systems, respectively. The best-known biological system is Photosynthesis – in 
which solar light absorbed by a chlorophyll molecule initiates a chain of reactions leading  
from carbon dioxide to sugar molecules. This process, which transforms solar light energy 
into chemical energy, is responsible for the existence of life on our planet. Another important 
natural photoreaction is the Visual Process, where light absorption by a protein pigment such 
as Rhodopsin, found in the retina of humans and animals, leads to the formation of an image 
in the brain. 
In the summer of 1963, I obtained a post-doctoral appointment at the photochemical 
laboratory of Henry Linschitz at Brandeis University, close to Boston. The position, sponsored 
by a Fulbright fellowship, was especially attractive since it involved the relatively new 
technique of Flash Photolysis. This methodology, developed by the British researchers 
Norrish and Porter, was revolutionary in the sense of replacing the classical technique of 
continuous illumination, by light pulses - analogous but much shorter and more intense - than 
those used in conventional flash photography. These high energy flashes were generated by 
high capacitance condensers that the British investigators obtained from World War II 
surpluses. When studying a photochemical reaction, one obviously knows what is being 
illuminated and what are the stable photoproducts but we can only guess as to what are the 
intermediates between the two, namely the mechanism of the reaction. The flash technique 
allowed the detection of short-lived intermediates that were undetectable by continuous 
illumination. For this contribution - leading to understanding the mechanism of numerous 
photochemical reactions and the identification of previously unidentified molecules - Norrish 
and Porter were granted the 1967 Nobel Prize in Chemistry.  
The laboratory of Henry Linschitz, was one of the very few worldwide that was fully equipped 
with flash photolysis equipment. Henry, as a talented young scientist, was recruited during 
the war to serve in the Manhattan Project at Los Alamos. He took part in the group of George 
Kistiakowsky working on the implosion nuclear reaction that triggered the explosion of the 
first atomic bomb. After the war Henry became an active pacifist taking part in anti nuclear 
activities. He used to become highly emotional when arguing in favor of the Rosenbergs in 
their trial charged with spying for the Soviet Union. He was a devoted democrat and admirer 
of President Kennedy. I recall the moment when he entered the laboratory, announcing (he 
was pale and could hardly talk) the death of the President.    
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The two years I spent at Brandeis were very rewarding: I became acquainted with the flash 
techniques, applying them to a variety of photochemical systems focusing on proton transfer 
and electron transfer photoreactions. Some of this work I pursued with my graduate students 
when I came back to Israel. For example, working with alkaline metals in solution we have 
been able to show, for the first time, that metals such as Sodium, Potassium, 
Rubidium and Cesium can exist as  uncharged atoms and even as negatively charged 
ions. We found that upon light absorption a metal atom generates a metal positive ion and a 
solvated electron. Over the years, the Pulse Photolysis work at Brandeis became the basis of 
most of my later research.  
A short anecdote about Brandeis: In the fall of 2013 I found in my inbox mail a letter from the 
President of Brandeis University addressed to Mr. Ottolenghi. My first reaction was to 
appreciate the fact that Brandeis still remembers me after exactly 50 years. But I immediately 
noticed that the letter was not addressed to me but rather to Yotam Ottolenghi inviting him to 
a University graduation ceremony in which he would be awarded an Honorary Degree: 
Doctor of Humane Sciences. The two days we spent at Brandeis as hosts of the University 
were incredible: The gala dinner at the President’s and Board of trustees’ table, with Yotam 
giving a short impressive speech; the ceremony with all faculty and prize recipients in which 
the President presented the award. When addressing Yotam he noted that his father was 
certainly happy that finally his son got a doctorate…(some of you may recall the Israeli movie 
“Hearat Shulaim” namely “foot note”). Unfortunately, Henry passed away just a few months 
before these events, but we were happy to visit his wife Sue in their lovely house on the 
Charles River. As admirers of Sue as an artist, we returned back home with two colorful 
paintings.  
After about two years in Boston I felt the need of diversifying my research activity by moving 
to the Laboratory of Don McClure at the University of Chicago. Having to complete her 
Master degree at Boston University Ruth could join me only about five months later. In 
retrospect the price of separating from Ruth and Tirza turned out to be unworthy of what I 
gained in terms of exposure to new research fields. McClure, a typical introvert WASP, was 
the exact opposite of the intellectual Jewish New Yorker figure of Henry Linschitz. McClure 
was well known for his theoretical work on the Triplet State but was not really involved with 
my experimental work in his laboratory, which included detection of the triplet state of 
Stilbene. For this purpose I constructed a liquid nitrogen flash apparatus that became 
functional several weeks before my departure, leading to the desired result. Before leaving I 
left the apparatus and the preliminary results with a Korean post-doc that pursued the project, 
later leading to a publication. I was more than surprised to realize that my name was not 
included among the authors of the paper. Such unethical conduct was extremely offensive, 
especially since the paper was already in press and there was nothing I could do, except 
being satisfied with: “the authors thank Dr. Ottolenghi for performing the preliminary 
experiments”. Another anecdote is the story of a dinner invitation of the McClure’s to our 
apartment in “University Apartments” in Hyde Park with Ruth’s father, who was on sabbatical 
in Washington DC. We got ready (including an elegant cutlery set that we got from Saba 
Ludwig for the occasion) but the guests did not show up. Did they forget or simply did not 
want to come? 
Upon returning to Israel in 1966 I was offered two research positions: by Gabriel Stein at the 
Department of Physical Chemistry of the Hebrew University and by Joshua Jortner at the 
University of Tel Aviv where Joshua was building the Chemistry Institute. I chose the first, 
possibly because I felt more secure to start an autonomous career without being too close to 
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Joshua`s dominant personality. With Stein we had mutual respect and I was sure that I could 
rely on his help and support. It thus happened that after three years in the States I found 
myself back in the same room where I performed my MSc and PhD work. Later on I 
succeeded Stein as chairman of Physical Chemistry. My first step in Jerusalem was to 
construct a flash machine, almost identical to that of Henry Linschitz at Brandeis which I used 
for the study of a variety of photoreactions, primarily proton transfer and photochromic 
organic systems. Summing up, the two years that I spent at Brandeis were very rewarding: 
principally by becoming acquainted with the flash technique that became the basis of most of 
my later research activities. 
A turning point in many areas of research was the “invention” of the Laser in 1960. As a 
matter of fact the prediction of the Laser was done by Einstein in the early 20th century, 
based on theoretical calculations of stimulated light emission, but it took several decades 
before the first Laser was constructed, and a couple more when it could be commercially 
available. An important characteristic of the Laser is that it can be operated as a source of 
very intense, extremely short, monochromatic light pulses. I spent a week learning the basics 
of the Laser methodology at the international school of Physics in the romantic Sicilian village 
of Erice. It was clear that replacing the microsecond flashes of conventional cameras by 
nanosecond and later picoseconds light pulses, would enable the detection and study of 
unstable intermediates, short lived by many orders of magnitude compared to those available 
at the time. Me and Stein were the first to implement in 1969 this new opportunity, by 
purchasing a commercial Nitrogen Laser made in Boston by AVCO Co. Shmuel Goldsmith, a 
talented experimental physicist working on his PhD thesis under both of us, constructed a 
Laser photolysis machine as part of his thesis. In one of the photochemistry meetings at the 
time, Sir George Porter, acknowledged that his lab at the Royal Institution  in London  and 
ours in Jerusalem, were the pioneers of Nanosecond Photochemistry.  
An important application of Laser photolysis was that of monitoring the absorption 
spectrum of excited singlet states of individual organic molecules as well as molecular 
(charge transfer) complexes (see my review article in Accounts of Chemical Research, 1973). 
This brought me to visit in 1971 the laboratory of Albert Weller at the Max Planck institute in 
Gottingen. The collaboration with Weller, which yielded a joint publication, was associated 
with a dispute about the origin of the triplet state of charge transfer complexes. Weller, an old 
style Prussian Professor, insisted on a mechanism that contradicted our nanosecond Laser 
data. Our mechanism, based on geminate ion recombination, led into an unpleasant 
confrontation between me and Weller. Weller did not give up even after our data were 
confirmed by the group of Noburo Mataga – a leading Japanese physical chemist with whom 
I later published an extensive review on charge transfer complexes. As to the dispute with 
Weller, it came to a humoristic end at a dinner party in which Weller’s students asked the 
permission to hold a short play. The audience applauded when a monster with two heads 
appeared on stage with the name MATAGOLENGHI.   
People like to generalize, attributing the end of the 19th century and the turn of the 20th 
century to the revolution in Physics and Astronomy; the first half of the 20th century to the 
golden years of Chemistry and the second half of the 20th to the revolution in Biology. I 
probably had the same feeling when deciding that time has come for us to turn from ultrafast 
Photochemistry to nanosecond Photobiology such as Photosynthesis and Vision. I suggested 
to Techia Greenwald, a talented graduate student of mine, to search the literature identifying 
processes that could benefit from the application of our nanosecond research apparatus. Our 
choice was the primary reaction in the Visual process - initiated by light absorption by 
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Rhodopsin located in the eye Retina. Rhodopsin, is constructed by a large protein molecule 
(opsin) linked to a small polyene – retinal.  Our aim was to study on a molecular level the way 
in which light absorption in the eye induces a chemical transformation generating an electric 
pulse transmitted to the brain through the optical nerve. This process was studied in the 
pioneering work of George Wald (Nobel Prize in Medicine – 1967). Working at liquid nitrogen 
temperatures Wald and collaborators identified a stable photoproduct that they termed 
Bathorhodopsin. However, a critical question that remained unanswered was the nature of 
the reaction at physiological temperatures. Working with biological systems was a challenge 
for Physical Chemists as Techia and me. In our case it involved receiving cattle retinas from 
a slaughter house in Chicago, shipping them to Israel with a stop in New York. Techia made 
a wonderful job in extracting the Rhodopsin from the retinas, exposing them to our 
nanosecond Laser flashes. It turned out that Bathorhodopsin, stable at liquid nitrogen 
temperatures, undergoes a rapid nanosecond decay at room temperature, initiating the cycle 
that triggers the electric signal. I still recall Techia and me working day and night, aiming to 
be the first to detect Bathorhodopsin at physiological temperature. We knew that we had to 
move fast since the same goal was pursued by Peter Rentzepis then at Bell Labs. The race 
came to a happy end when we opened the last issue of Nature (1972) finding that the Editor 
decided to publish the two papers back-to back. 
Decades later, working with Mudi Sheves from the Weizmann Institute and David Kliger from 
UC Santa Cruz, we found out that Bathorhodopsin was preceded by a blue shifted, fast 
decay photoproduct that we named Pre-Bathorhodopsin. This discovery was the first to 
claim that Bathorhodopsin is not the primary event in Vision. The exact structures of 
Bathorhodopsin and its precursor are still subject to investigation. One interpretation is to 
attribute Pre-Bathorhodopsin to the effects of the electric light-induced dipole in the retinal 
binding pocket.    
When we were getting ready to work with Rhodopsin, we found out to be complete ignorant, 
even in basic biological preparations. I wrote to George Wald describing the new Laser 
technique and its potential in understanding the primary events in Vision. I suggested 
cooperation of our groups but never got a response (recall that all this was taking place in the 
pre-internet era). Thus, I missed cooperation with a Nobel Prize laureate, while Wald, at least 
in my opinion, missed the application of state-of-the-art technologies to his classical research 
methods. 

In 1973 our Chemistry Institute made a new acquisition: Barry Honig, a theoretical 
computation biochemist (now at Columbia University) interested in the mechanism of Vision. 
It was more than natural for the two of us to cooperate. The work yielded a model for the 
primary event based on light induced isomerization around the 11/12 double bond of 
Rhodopsin (Nature 1976 and 1977). Barry pursued his career in the US becoming a leader 
in theoretical Biology (and a close friend of our family). 
In 1971 Walter Stoekenius, then at Rockefeller University, made an amazing discovery: he 
found that certain Halobacteria contained a retinal molecule in a Bacterio-Opsin binding 
pocket within the 7-TM helices and forms a protonated retinal Schiff base (RSBH+) with a 
conserved lysine residue located on TM helix seven (TM7). The bacterial pigment called 
Bacteriorhodopsin (BR) is similar in structure to Visual Pigments, but rather than triggering 
Vision it is responsible for a new, non-chlorophyll photosynthetic mechanism. Thus, upon 
absorption of a photon, the retinal chromophore isomerizes and triggers a series of structural 
changes leading to ion transport, channel opening, or interaction with signaling transducer 
proteins. Stoekenius’ finding became the most investigated photo biological reaction for 
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several decades. My obvious interest in BR was to study its light induced transformation 
comparing it to that of Vision. This was enabled by collaboration with Arlette Danon (who 
worked with Stoekenius at the early stages of BR studies) and Rafi Korenstein, both at the 
Weizmann Institute. Using pulsed Lasers we studied the BR photocycle, benefiting in 1977 
by a sabbatical leave in Stoekenius` laboratory at the University of Californa San Francisco 
(UCSF).  
Over the years BR became my primary research item. This was due to my joint work with 
Mudi Sheves, a synthetic organic chemist who was appointed at the Weizmann Institute after 
a post doctoral work with Koji Nakanishi in Columbia University. Mudi pioneered the field of 
artificial Rohdopsins in which the natural retinal chromophore is replaced by a synthetic 
analog. For example:  preventing the rotation around a specific double bond by a rigid ring 
structure blocked the characteristic BR and Visual functions. Our work with artificial BR was 
carried out mostly by our capable assistants, Noga Friedmann and Shula Druckman. I 
consider this kind of cooperation between research groups from different disciplines – in our 
case synthetic organic chemistry and photochemistry - as an optimal example of what could 
not be achieved if each of us would have worked separately. I cannot recall any of my 
collaborations in science that could compare with the stimulating intellectual exchange that I 
had with Mudi. 
Extension of our work with BR to the picosecond (1/1000 nanosecond) timescale was made 
possible by a joint work with George Atkinson at the University of Arizona in Tucson applying 
his pioneering methodology of time resolved Raman Spectroscopy. The work supported by a 
BSF (US-ISRAEL) grant, included an international meeting with a visit at the Keat Peak 
National Observatory. Looking at the stars from the top of the mountain one could not avoid 
counting the many orders of magnitudes spanning the size of a molecule such as BR to the 
unlimited (?) interstellar space. Working at Tucson one could not under estimate the benefits 
of the amazing views of the desert and surrounding green mountains. An important aspect of 
BR research at the Hebrew University was that of reducing the time scale to the femtosecond 
(1/1000 picosecond). Experiments carried out by Sandy Ruhman in his sophisticated Laser 
laboratory aimed at identifying the molecular changes occurring immediately after light 
absorption. It was clearly evident that the major event was isomerization about a C=C bond 
accompanied by induction of an electric dipole along the polyene chain. 
My interest in the structure of molecules in their short lived excited states led me, in the early 
1970s, to become acquainted with Zbignew Grabowski, a Professor at the Polish academy of 
sciences in Warsaw. In those days Poland was still part of the Soviet Union and scientific 
interaction with the West, especially Israel, was practically impossible. We circumvented this 
difficulty by exchanging letters and materials via K.H. Grellman, a member of the Max Planck 
spectroscopy institute in Gottingen, which corresponded, freely with the West. This 
collaboration contributed to a joint paper – part of the Msc. thesis of my student Micha Asher.  
Grabowsky had an unbelievable life story: born as a Jew with the name Abrahamer he 
survived the war as a teenager member of the anti-German Polish underground. 
Accidentally, when camping with Yotam and Yiftach in Nueba, we had a discussion with 
neighboring tent was a family who identified as Abrahamer with a cousin Grabowsky – a well-
known Physical Chemist named Grabowski… After the Glasnost I was invited to visit the 
Polish Academy of sciences. Ruth and me were accompanied by the Grabowskis to a tour of 
Warsaw. We passed close to the house that served as the Gestapo headquarters and where 
Grabosky was kept under arrest. He managed to be released by telling the commander that 
his father was serving in the same unit in the Austrian-Hungarian army. 



7 

 

Parallel to my work in photobiology I have been involved in several projects stemming from a 
cooperation with David Avnir from our Chemistry Institute. We studied three major topics: the 
diffusion-controlled reactivity of organic molecules adsorbed on silica surfaces; the reactivity 
of molecules entrapped in sol-gel glasses and photo-induced charge separation in Sol-Gel 
glasses. The first was carried out by our brilliant PhD student Joshua Samuel: The rate of 
fast bimolecular chemical reactions is well known to reach an upper limit set by the rate that 
the reactants can diffuse one to each other. These reactions, termed as “diffusion controlled”, 
are well known when studied in the liquid phase, obviously in three dimensions.  
Working with organic molecules adsorbed on silica surfaces Joshua was the first to 
observe and to theoretically analyze a diffusion-controlled reaction in two dimensions. 
The second topic involved Sol-Gel glasses, an area in which David is a leading specialist.  
Sol-Gel glasses are produced by polymerization at room temperature rather than by the 
classical high temperature melting of silica, restricted to inorganic systems. This enabled 
trapping of organic and biological molecules such as Enzymes, many of them retaining their 
reactivity towards external reagents. The effect and its technological applications such as the 
fabrication of sub - micron chemical sensors (by our collaborator Aaron Lewis) led to several 
international patents. Interestingly: One of our patents was contested by Goodyear where 
Nissim Kalderon my best friend from our University studies was serving as Vice President for 
research.  
Finally, we addressed the problem of photochemical conversion of solar energy by donor-
acceptor systems adsorbed on silica surfaces (Nature 1992). Absorption of a solar photon 
leads to charge separation producing an ion pair that subsequently leads to energy storage. 
A key point is the life time of the radical pair. Work by our post-doc Anny Slama Schwok led 
to an unprecedented charge separation on a time scale of hours.    
Scientific research benefits from collaboration as well as from competition between scientists. 
These features are expressed in international meetings. During my scientific career I 
participated in numerous meetings that I will not mention or even recall. I will pick up just a 
couple that had a story to tell.  
In 1986 I was invited by the European Biophysical Society to attend an international meeting 
on Retinal Proteins on Lake Baikal close to the Siberian town of Irkutsk. I was told that as an 
Israeli I had to travel alone, disconnected from the main group composed from the European 
and American participants. At Moscow airport I was greeted by a young man who presented 
himself as a graduate student of the meeting organizer Academician Ovchinikov. After 
showing me around the town we got back to the airport and boarded a flight to Irkutsk - not 
before finding out that my luggage had to be retrieved from a plane flying to Olan Bator in 
Mongolia. At dinner on the plane we were served boiled chicken – identical to what we later 
had for breakfast. It was a long flight with a brake at Minsk where we found several coffee 
shops that were open but had nothing to serve. What a contrast with the huge Stalinist 
posters all around, representing hard working farmers, workers and military figures. During 
the five days meeting I kept in touch with my escort student but was unable to bring the 
discussion to anything substantial. He avoided answering my questions about his studies, 
research facilities, living conditions, etc. Years later, after the Glasnost, I was told by a 
Russian fellow who attended the meeting that my escort was both a student and a KGB 
agent, probably responsible for assuring that I was not making contact with Jewish activists.  

A different experience I had during a picnic lunch on the Baikal Lake shore. I left the group 
and strolled around noticing that somebody was following me from a certain distance. When 
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sure that nobody heard us, he introduced himself as a Jewish professor from St Petersburg. 
He asked me to deliver a letter to his mother in Israel, from whom he was separated for two 
decades. I frequently recall the encounter of Ruth and me in her small apartment in Armon 
Hanatziv. She cried when reading the letter and watching his picture. After the glasnost, 
during the mass Aliah from Russia, he came to visit me in my office in Jerusalem – he did not 
wish to make Aliah: he and his wife had academic positions and felt secure in the new 
Russia. Walking around our meeting location I passed by a scene of old Russia: a tiny village 
with straw roofs; a church and a few old women washing their laundry in a nearby stream, a 
scene that seemed taken from a Russian novel. How long will all this last? I got an answer 
from a Laser Physicist sitting beside me on the bus: "forever! the Russian people have no 
idea about the world outside the Soviet Union and will not risk fighting for a change”. Back in 
Moscow we spent two days touring the city. There were no Restaurants and we had to rely 
on meals organized by our hosts at the hotel. I must admit that I felt relieved when the police 
stamped my Israeli passport at the gate on my way back to Europe.  

Two more anecdotes associated with scientific meetings: Shortly after the first Lebanon war 
me and fellow scientists from the Weizmann Institute M. Shapiro, I and M. Pecht, were invited 
to attend an international symposium in Alexandria. We encountered difficulties in getting a 
visa that we received only after some American and European friends threatened to cancel 
their participation unless all Israelis were allowed to attend. We rented a minivan at Rafah 
and crossed the Nile Delta all the way to Alexandria, passing villages and towns in an 
extremely interesting drive which terminated at the “Palestine Hotel”. Nobody smiled to us at 
the check in, but it was in the next morning that an aggressive group of students and Faculty, 
including some that we knew personally, blocked our entrance to the symposium building. 
With the help of the police we finally got into the lecture hall. The symposium was opened by 
an address of the Governor of Alexandria who apologized for the inconvenience, declaring 
that the Israelis were welcome as all other participants. 


