
UCLA
UCLA Previously Published Works

Title
Memoriam in honor Of Eran Zaidel

Permalink
https://escholarship.org/uc/item/4750j10j

Author
Zaidel, DW

Publication Date
2021-11-01

DOI
10.1016/j.bandc.2021.105810

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
availalbe at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/4750j10j
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


Brain and Cognition 154 (2021) 105810

Available online 5 October 2021

Memoriam in honor Of Eran Zaidel 

Eran Zaidel, known best for inventing the scleral Z-lens (“Z” for 
Zaidel) to enable his in-depth investigations into the disconnected left 
and right cerebral hemispheres in complete commissurotomy (“split- 
brain”) cases at Caltech, died on July 1, 2021, at age 77, after years with 
Parkinson’s Disease. His studies helped chart language capacity in the 
right hemisphere, uncover numerous functional cerebral asymmetries, 
illuminate hemispheric consciousness and the role of the corpus cal-
losum in interhemispheric communication. His findings significantly 
expanded the existing body of scientific knowledge gained with these 
neurosurgical cases leading up to Roger W. Sperry’s Nobel Prize in 
Physiology or Medicine in 1981. 

After earning a bachelor’s degree in math and physics from Columbia 
University in 1967 he obtained his PhD from Caltech in 1973. His 
graduate studies initially focused on natural language-computer inter-
face in the computer science department, but he switched to Sperry’s 
psychobiology laboratory in the biology department where uncovering 
the brain’s underpinning of language presented an exciting intellectual 
challenge. 

Typically, hemispheric specialization in Sperry’s lab was studied 
visually with brief lateralized flashes (100 milliseconds duration per 
stimulus presentation), known as the hemi-field technique. To get 
around this limiting milliseconds-brief condition and conduct his 
research as a graduate student, he applied his math and physics back-
ground to innovate a new solution, a custom made special scleral Z-lens 
system that allowed lateralized free visual hemispheric scanning of 
words, phrases, and complex pictorial scenes for 20–25 min at a time 
(Zaidel, 1975). Meticulous measurements and fine instrument con-
struction ensured that eye movements during stimulus scanning would 
not “leak” visual information lateralized to one visual half-field into the 
other field (and thereby expose the stimulus to the unintended hemi-
sphere). With his elegant system he proceeded to assess levels of reading 
comprehension, auditory and visual vocabulary, grammar, and 
phonology in each hemisphere of the commissurotomy cases, and 
compared the results to findings in patients with aphasia, hemispher-
ectomy, and healthy subjects (Zaidel, 1976, 1977, 1987b). 

As he delved into the language question a wealth of new data was 
revealed: The auditory and visual vocabularies of the right hemisphere 
were at a child’s level compared to adult levels in the left. Unlike the left 
hemisphere, he found absence of grapheme to phoneme correspon-
dence, no rhyming ability, pragmatics deficits, reduced reading of 
prepositions than of nouns, and mild alexithymia (Zaidel, 1976, 1977, 
1978). He summarized what he found for right hemisphere language 
thus: “This profile is characterized by much better language compre-
hension than speech, better auditory comprehension than reading, no 
access to grapheme-phoneme translation, and a rich lexical semantic 

system but poor phonology and an impoverished syntax.” (Zaidel, 
1987b, p. 564). 

E. Zaidel’s findings immeasurably contributed to understanding 
functional hemispheric asymmetries, particularly in revising the widely 
accepted view that apart for automatic speech capability in the right 
hemisphere, proposed in the 19th century by neurologist Hughlings 
Jackson, linguistic capacity is exclusively lateralized to the left hemi-
sphere. Before he began his systematic investigations with the com-
missurotomy cases, the right hemisphere was considered the “non- 
language” and “minor” hemisphere compared to the left, but with his 
results these characterizations could no longer apply. 

There were far reaching implications to the course of early brain 
development and the intersection of neural plasticity, callosal fibers, and 
hemispheric specialization. The role of genomic regulation, in general, 
and specifically, of the corpus callosum in interhemispheric transfer in 
the developmental trajectory remains not fully understood. A likely 
scenario is that initially language develops bilaterally giving way at 
some point before puberty to strong left hemisphere specialization, 
leaving the footprints of the early developmental stage into adulthood. 
Through MRI neuroimaging, however, knowledge about childhood 
brain development has increased (Szaflarski et al., 2006). Clinically, his 
results implied that targeted linguistic features lateralized to the right 
hemisphere could be tapped in aphasia following left hemisphere injury 
(Krieg et al., 2013). 

Now that commissurotomy cases were able to freely scan lateralized 
complex pictures with the Z-lens it became possible to examine the issue 
of consciousness in each of the disconnected hemispheres. For centuries 
philosophers and biologists debated its nature. One would have thought 
that behavioral responses to cognitive tasks alone would serve as suffi-
cient demonstration for separate consciousness in each hemisphere 
(Sperry, 1968), but the prevailing thinking at that time was Descartes’ 
old philosophy: It postulated that consciousness could be determined 
through saying (speaking) “I think, therefore I am”, questioning its very 
presence in the right hemisphere (since disconnected from the left it 
could not control speech output). Sperry, who had a long standing in-
terest in this whole issue (Sperry, 1966, 1980), encouraged putting the 
question to a direct test in the context of a new philosophical approach 
to consciousness, the ability to recognize the self and reconstruct one’s 
history (social awareness). Using the lens technique, the study combined 
pictorial representations of the commissurotomy cases themselves and 
of historical figures and symbols with non-verbal responses (thumbs up 
or down). The results revealed equal levels of self-recognition and 
awareness of personal and social history in each of the hemispheres 
(Sperry, Zaidel, & Zaidel, 1979). Not only was the right shown not to be 
an “impoverished relation” of the left hemisphere, the results supported 
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the view that speech alone is not a parsimonious determinant of con-
sciousness, implying that it can be fully functional in infants, some an-
imals, and even in certain medical coma cases. In the years that 
followed, the scientific pursuit of the neuroanatomical and neurophys-
iological brain underpinnings of consciousness expanded in both 
humans (Koch, Massimini, Boly, & Tononi, 2016; Seth, 2018) and ani-
mals (Birch, Schnell, & Clayton, 2020). 

As the list of cognitive hemispheric differences grew through the 
work of others in Sperry’s lab (Sperry, 1974) and E. Zaidel’s own studies, 
he pursued the question of hemispheric general intelligence with non- 
verbal “g” measured with the Raven’s Progressive Matrices Test. 
Scores on the test could be compared to WAIS IQ estimates (Burke, 
1972). Both the Standard and the Color versions were administered 
unilaterally with the lens technique (Zaidel, Zaidel, & Sperry, 1981). 
The results showed an estimated average IQ for the left hemisphere to be 
89 (range 74–103), and the average for the right to be 84 (range 74–93). 
The results were further compared to two unilateral hemispherectomy 
cases with post-infantile damage, one with left resection and one with 
right hemisphere resection. Taken together, the findings suggested that 
“g” is bilaterally represented (Zaidel et al., 1981). 

Additionally, this study uncovered important insights into hemi-
spheric error-correction strategies. Noting that the left was better in 
correcting errors than the right hemisphere added weight to his obser-
vations in an earlier study in which he measured performance on the 
Illinois Test of Psycholinguistic Abilities (Zaidel, 1979). In summarizing 
both studies, he observed, “The results showed that when guessing was 
taken into account, only the left hemisphere showed a significant 
improvement due to error correction… the left hemisphere seemed 
better able to evaluate alternative solutions under uncertainty.” (Zaidel 
et al., 1981, p. 182). Eventually, the search for further clues into this 
issue in the two hemispheres has led to research in healthy participants 
(Iacoboni, Rayman, & Zaidel, 1997; Kaplan and Zaidel, 2001; Zaidel, 
1987a; Zaidel, Weekes, Capetillo-Cunliffe, Rayman, & Iacoboni, 1998). 

He worked in Sperry’s lab as a postdoctoral fellow supported by the 
prestigious Research Scientist Development Award from the NIMH, and 
then accepted a tenured Associate Professor position at UCLA in 1979, 
becoming a Full Professor a few years later. Inspiring successive gen-
erations of students and postdocs at UCLA to explore interhemispheric 
communication, hemispheric specialization, and the corpus callosum 
(Aboitiz, Scheibel, Fisher, & Zaidel, 1992; Eviatar, Hellige, & Zaidel, 
1997; Iacoboni & Zaidel, 1996; Ivanova et al., 2017), his research was 
richly funded by the NIH and other sources. After retiring from active 
teaching on campus in 2013, he worked from home, regularly helping 
graduate students analyze, discuss, and publish their work. 

A regular feature in his UCLA lab for years was a weekly seminar 
presentation, with students crowded around an elongated table dotted 
with pizza, fruits, and typically some type of sweet. He challenged them 
to think on their own, analyze the results and discuss their implication. 
One of his successful PhD students, Lucina Uddin, later recounted in an 
unpublished essay on the greatest influence in her graduate studies: “His 
undying enthusiasm for neuroscience, his fairness and brutal honesty, 
and his blatant disrespect for the scientific status quo would provide the 
perfect model for my own unconventional academic career. We would 
have countless discussions (arguments) about the relationship between 
mind and brain, the nature of the self and conscious experience, the role 
of science in society, and his favorite topic: the depiction of neuroscience 
in film. Eran was one of those rare scientists who truly embodied the 
spirit of the generous academic, inspiring generations of young scientists 
to join him in pursuing a life of the mind.” (personal communication). 

For years, Eran and Joe Bogen, the commissurotomy neurosurgeon 
and an esteemed scholar in his own right, maintained a friendship that 
combined occasional cooking lessons from Joe in his Pasadena home 
with discussions ranging from the merits of different wines to exciting 
(and loud) debates on the brain, the hemispheres, and a whole slew of 
intellectual topics. 

In both national and international conferences, and in seminar 

presentations, invariably Eran sat in the front row, engaging the speaker 
with questions and comments, often some of the most insightful in the 
room. Always a devoted movie fan, the representation of the brain in 
film was his last scientific interest, and despite growing increasingly 
weak he tackled it until his last day. 
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