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PREFACE

The eleven chapters in this book have each been divided into parts. The
first chapter was written by Zewail’s sister and is meant to enlighten
a period of his life that few people may know. It describes the life of
Ahmed Zewail; focusing on his childhood, early family life, glimpses of
brilliance and eagerness to achieve scientific success.

The following chapters take a more objective view of his life after
his breakthrough invention, in which Zewail became the first person in
the world to capture, in a few femtoseconds, the exact moment when
molecules divide or unite. That moment marked the dawn of a new era
for chemistry. The chapters go on to focusing on the ramifications of his
work and his persona on a global context and his efforts on strengthening
the basics of science and technology in the land of his birth — Egypt.
These chapters also express the ideas created by Zewail — together
with his collaborators — to test and measure unprecedented thought
experiments that follow the molecular behaviors in space and time,
which were otherwise undetermined, inventing the four-dimensional
electron microscope.

Femtochemistry and femtobiology provide not only the most
detailed information about chemical reaction dynamics, but they
hold the promise that, one day, researchers could create completely
novel materials. For the past years, these significant fields had yielded
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viii The Brilliant Zewail

thousands of published papers in physical chemistry that are highly
cited.

Besides his scientific successes, the chapters also give a hint on
Zewail’s personal attitude and brilliance, describing him as glamorous
and having a wonderful character. Readers are urged to go through
Chapter 11 in order to see for themselves Zewail’s long list of scientific
publications and awards.

Zewail’s brilliance did not end with his passing, but instead it laid
down the prospects for the fine tuning of the motion and reactivity of
molecules. Colleagues and students at Caltech are still publishing papers
with Zewail’s name as co-author in international journals up to 2018.
If proved successful, laser-customised chemistry may be developed in
the coming decades.

Lotfia El-Nadi
University of Cairo

20 March 2019
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Summary of Lotfia El-Nadi’s achievements

• Elected a member of the International Committee of Ultra Intense
Lasers (ICUIL — www.ICUIL.org) at GSI meeting in Germany
(2018).

• Awarded the Trophy of the Indian Government, March (2014).
• Awarded the Egyptian Government Medal Wissam of Science and

Arts Grade 1 (2013).
• Appointed member of the Advisory Board of Zewail City of Science

and Technology (2012).
• Awarded the Academy of Sciences Highest Credit Award of

Advanced Sciences (2009).
• Awarded the Ordre des Palmes Académiques from the Prime

Minister of France, October (2004).
• Awarded the Cairo University Shield (1994).
• Awarded the Darmstadt University Golden Medal (1994).
• Established the National Institute of Enhanced Laser Sciences at

Cairo University (1994).
• Established the Topical Society of Laser Sciences (TSLS —

www.tsls.org.eg) (1987).
• Published more than 125 Papers in international and national

journals.
• Supervised 72 Phd and MSc theses, two are still in progress.
• Published two books on Lasers and Applications in Arabic (1990

and 1993).
• Edited 2 AIP International Conference Proceedings (2004 and

2006).
• Editor-in-chief of the MTPR conferences online journal

www.mtpr.pub, Dec. 2018.
• Organized seven International Conferences on Modern Trends in

Physics Research (MTPR) and four International Workshops on
Ultrafast Laser Technology and Applications (UFLTA).



July 3, 2019 10:59 The Brilliant Zewail 9in x 6in b3369-fm page xi

CONTENTS

Preface vii

About the Editor ix

Chapter 1: Zewail — The Historic Fingerprint 2

Nana Zewail

1.1 The Childhood of Ahmed Zewail . . . . . . . . . . . 2
1.2 The Youth Juncture . . . . . . . . . . . . . . . . . . 6
1.3 Heading to Alexandria University . . . . . . . . . . . 9
1.4 Experience of Ph.D. Studies in the USA . . . . . . . . 11
1.5 Post-Doctoral Research . . . . . . . . . . . . . . . . 13
1.6 The Road to the Nobel Prize . . . . . . . . . . . . . 15
1.7 The Nobel Prize . . . . . . . . . . . . . . . . . . . . 19
1.8 Farewell Talk . . . . . . . . . . . . . . . . . . . . . 25

Chapter 2: Zewail — Pioneer of a New Era of Science 30

Mahmoud Abdel-Aty

Chapter 3: How Did I Get To Know Him? 38

Farouk El-Baz

xi



July 3, 2019 10:59 The Brilliant Zewail 9in x 6in b3369-fm page xii

xii The Brilliant Zewail

Chapter 4: The Scientific Fingerprints of Ahmed
Zewail in the Arab Republic of Egypt 46

Lotfia El-Nadi

4.1 First Meeting with Dr. Zewail at Evart Hall of the
American University in Cairo (AUC) . . . . . . . . . 48

4.2 First General Lecture in Cairo at the Ceremony Hall of
Cairo University . . . . . . . . . . . . . . . . . . . . 52

4.3 Cooperation with Professor Dr. Ahmed Zewail . . . . 54
4.4 The First International Conference on Laser Science and

the Opening of NILES at Cairo University . . . . . . 56
4.5 Dr. Zewail Encouraging Attendance at International

Conferences . . . . . . . . . . . . . . . . . . . . . . 62
4.5.1 Femtochemistry: The International Conference

of Femtochemistry, Ultra Fast Chemical
and Physical Process in Molecular Systems.
(Lausanne, Switzerland, 4–8 September 1995) 63

4.5.2 Fifth International Conference of
Femtochemistry and Biology (Toledo, Spain,
2–6 September 2011) . . . . . . . . . . . . . 63

4.6 First International Conference on Modern Trends in
Physics Research at Cairo University . . . . . . . . . 66

4.7 Fourth International Conference on Modern Trends in
Physics Research, December 2010 . . . . . . . . . . . 67

4.8 Zewail and Bibliotheca Alexandrina . . . . . . . . . . 69
4.9 The Origin of the Idea for Establishing the Zewail City

of Science and Technology . . . . . . . . . . . . . . 71

Chapter 5: My Biggest Loss — Ahmed Zewail 76

Mostafa A. El-Sayed

Chapter 6: My Experience with Dr Zewail 82

Mohamed Th. Hassan



July 3, 2019 10:59 The Brilliant Zewail 9in x 6in b3369-fm page xiii

Contents xiii

Chapter 7: Zewail and I — Those were the Days 94

Farouk Jweideh

7.1 Ahmed Zewail: The Memories of a Beautiful Time . . 94
7.2 Zewail and the Floor of the Enchanted! . . . . . . . . 101
7.3 With Ahmed Zewail . . . . . . . . . . . . . . . . . . 107
7.4 Before the Withdrawal of Ahmed Zewail . . . . . . . 111

Chapter 8: Galileo of the Tiny — The Brilliant
Ahmed Zewail 116

Yehea Ismail

8.1 Dr. Zewail’s Moral Character — How I Met Dr. Zewail
and Our First Impressions . . . . . . . . . . . . . . . 120

8.2 The Ideology of Dr. Zewail . . . . . . . . . . . . . . 121

Chapter 9: Ahmed Zewail — Our Pride 124

Sultana N. Nahar

9.1 The Sequences of Events Happening During Chemical
Reactions . . . . . . . . . . . . . . . . . . . . . . . 125

9.2 My First Visit to Zewail City of Science and
Technology (ZCST) . . . . . . . . . . . . . . . . . . 126

9.3 Missed Meeting Zewail at ZCST Again . . . . . . . . 129
9.4 Zewail Honored by the Symbolic Plaque of Aligarh

Muslim University of India March 2016 . . . . . . . 130
9.5 Visiting Zewail’s Final Resting Place . . . . . . . . . . 131

Chapter 10: Ahmed Zewail — A Pioneer Voyager in the
Molecular Spacetime! 134

Sameh Ali Saad

10.1 Presenting My Fascination about Aging Research
to Dr. Zewail . . . . . . . . . . . . . . . . . . . . . 134

10.2 Zewail Introduced Laser Aided Spectroscopy to
Resolve Complex Chemical Systems of Biology . . . . 135



July 3, 2019 10:59 The Brilliant Zewail 9in x 6in b3369-fm page xiv

xiv The Brilliant Zewail

10.3 The Egyptian Zewail . . . . . . . . . . . . . . . . . 138
10.4 My Enthusiastic Scientific Tale . . . . . . . . . . . . 139
10.5 The Lasting City of Zewail! . . . . . . . . . . . . . . 139

Chapter 11: The Scientific Efforts of Dr. Zewail 142

Lotfia El-Nadi

11.1 List of Dr. Zewail’s Publications . . . . . . . . . . . . 143
A.1 Excerpt from Dr. Zewail’s autobiography . . . 143
A.2 Dr. Zewail’s research works in Alexandria

University for his MSc degree . . . . . . . . . 144
B.1 Excerpt from Dr. Zewail’s autobiography . . . 144
B.2 Dr. Zewail’s research works in University of

Pennsylvania for his PhD degree . . . . . . . 145
C.1 Excerpt from Dr. Zewail’s autobiography . . . 146
C.2 Dr. Zewail’s research works in University of

California, Berkley . . . . . . . . . . . . . . 148
D.1 Excerpt from Dr. Zewail’s autobiography . . . 150
D.2 Dr. Zewail’s early research works in Caltech . . 151
E.1 Excerpt from Dr. Zewail’s autobiography . . . 169
E.2 Dr. Zewail’s publications during the

beginning stage of his femtochemistry works
in Caltech . . . . . . . . . . . . . . . . . . . 170

E.3 Excerpt from Dr. Zewail’s autobiography . . . 173
E.4 Dr. Zewail’s publication on his brilliant research

works in Caltech . . . . . . . . . . . . . . . 173
F.1 Dr. Zewail’s publications on his brilliant research

works in Caltech on femtochemistry and
femtobiology . . . . . . . . . . . . . . . . . 203

F.2 Dr. Zewail’s publication on his brilliant research
works in Caltech on 4-D microscopy . . . . . 214

11.2 Dr. Zewail’s Patents and Books . . . . . . . . . . . . 237
11.2.1 A list of Dr. Zewail’s patents . . . . . . . . . 237



July 3, 2019 10:59 The Brilliant Zewail 9in x 6in b3369-fm page xv

Contents xv

11.2.2 Non-scientific books published by
Dr. Zewail . . . . . . . . . . . . . . . . . . . 238

11.2.3 Scientific books published by Dr. Zewail . . . 238
11.3 Dr. Zewail’s awards and honors . . . . . . . . . . . . 239

Special Honors . . . . . . . . . . . . . . . . 239
Prizes and Awards . . . . . . . . . . . . . . . 240
Academies and Societies . . . . . . . . . . . . 241
Honorary Degrees . . . . . . . . . . . . . . . 241



July 3, 2019 10:59 The Brilliant Zewail 9in x 6in b3369-fm page xvi



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /URWChanceryL-MediItal
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'Press'] [Based on '[Press Quality]'] Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        30
        30
        30
        30
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.177000
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


