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The current and past AKPA news will be found in the AKPA website: http://www.akpa.org/.  The website is 

temporarily down for an upgrade. 

 

 

Dr. Nowhan Kwak 

Professor Emeritus of Physics, University of Kansas 

The 15th President of AKPA 

 The new AKPA newsletter in the PDF format and transmitted by the Internet is 

truly fantastic. I like the monthly frequency also.  My congratulations to you for a 

great job. 

 

 

 

 Under the leadership of Professor Ho Jung Paik of Maryland, President of AKPA, and Dr. Taeil Bae of 

Stanford, President-elect of AKPA, a bold new initiative is launched:  In commemoration of the World Year 

of Physics, honoring the works of Albert Einstein in 1905. AKPA will present a series of public lectures to 

Korean-American communities nationwide during the October-December period of 2005. 

 The purposes of the public lecture series are (1) to raise the scientific literacy of ethnic Koreans in the 

United States and convey the excitement of modern physics research to them and (2) to stimulate and en-

courage a greater number of bright Korean students to go into basic science. 

 Ethnic Koreans in the U.S. are less literate in science than Americans in general and also the Koreans 

living in Korea.  The main reason is the language barrier.  Many Koreans in the U.S. are not fluent enough 

in English to read science articles in newspapers and magazines or to watch science programs on TV.  

Compared to the Koreans in Korea, they do not have easy access to science literatures written in Korean and 

have no access to science programs broadcast in Korean.  It is to remedy this situation and enhance the sci-
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entific literacy of the ethnic Koreans in the U.S. that AKPA has decided to undertake this public lecture se-

ries.   In addition, the public lectures will enhance the visibility of the Korean-American physics commu-

nity. 

 For the month of October, two public lectures have been scheduled, one in the greater Washington, D.C.  

area and another in the greater San Francisco area: 

 Greater San Francisco area: 

  Date;  October 8, Saturday 

  Venue:  Stanford University campus 

  Speaker: Dr. Taeil Bae, Stanford University 

  Title:  Dr. Einstein and the Universe 

 Greater Washington DC area: 

  Date:  October 15, Saturday 

  Venue:  University of Maryland campus 

  Speaker: Professor Ho Jung Paik, University of Maryland 

  Title:  Einstein’s Relativity and the Expanding Universe 

 Further details of these public lectures will be announced shortly as well as public lectures in other ma-

jor metropolitan areas such as Chicago, New York, and Los Angeles.   Below is a preliminary (and not yet 

complete) version of the lecture poster for the Washington DC area. 
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 [ED.  The following article originally appeared in the April 8, 2000 issue of the New York Times.  The 

author, Dr. Brian Greene, is Professor of Physics at Columbia University and is the author of the best-selling 

book, The Elegant Universe.] 

 

One Hundred Years of Uncertainty 

By Brian Greene   

JUST about a hundred years ago, Albert Einstein began writing a paper that secured his place in the pan-

theon of humankind's greatest thinkers.  With his discovery of special relativity, Einstein upended the famil-

iar, thousands-year-old conception of space and time.  To be sure, even a century later, not everyone has 

fully embraced Einstein's discovery.  Nevertheless, say “Einstein” and most everyone thinks “relativity.” 

What is less widely appreciated, however, is that physicists call 1905 Einstein’s “miracle year” not be-

cause of the discovery of relativity alone, but because in that year Einstein achieved the unimaginable, writ-

ing four papers that each resulted in deep and formative changes to our understanding of the universe.  One 

of these papers -- not on relativity -- garnered him the 1921 Nobel Prize in physics.  It also began a trans-

formation in physics that Einstein found so disquieting that he spent the last 30 years of his life in a deter-

mined effort to repudiate it. 

Two of the four 1905 papers were indeed on relativity.  The first, completed in June, laid out the founda-

tions of his new view of space and time, showing that distances and durations are not absolute, as everyone 

since Newton had thought, but instead are affected by one’s motion.  Clocks moving relative to one another 

tick off time at different rates; yardsticks moving relative to one another measure different lengths.  You 

don’t perceive this because the speeds of everyday life are too slow for the effects to be noticeable.  If you 

could move near the speed of light, the effects would be obvious. 

 The second relativity paper, completed in September, is a three-page addendum to the first, which de-

rived his most famous result, E = mc2, an equation as short as it is powerful.  It told the world that matter 

can be converted into energy -- and a lot of it -- since the speed of light squared (c2) is a huge number.  

We’ve witnessed this equation’s consequences in the devastating might of nuclear weapons and the tantaliz-

ing promise of nuclear energy. 

The third paper, completed in May, conclusively established the existence of atoms -- an idea discussed 

in various forms for millenniums -- by showing that the numerous microscopic collisions they’d generate 

would account for the observed, though previously unexplained, jittery motion of impurities suspended in 

liquids. 

With these three papers, our view of space, time and matter was permanently changed. 

Yet, it is the remaining 1905 paper, written in March, whose legacy is arguably the most profound.  In 

this work, Einstein went against the grain of conventional wisdom and argued that light, at its most elemen-
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tary level, is not a wave, as everyone had thought, but actually a stream of tiny packets or bundles of energy 

that have since come to be known as photons. 

This might sound like a largely technical advance, updating one description of light to another.  But 

through subsequent research that amplified and extended Einstein’s argument, scientists revealed a mathe-

matically precise and thoroughly startling picture of reality called quantum mechanics. 

Before the discovery of quantum mechanics, the framework of physics was this: If you tell me how 

things are now, I can then use the laws of physics to calculate, and hence predict, how things will be later.  

You tell me the velocity of a baseball as it leaves Derek Jeter’s bat, and I can use the laws of physics to cal-

culate where it will land a handful of seconds later.  You tell me the height of a building from which a flow-

erpot has fallen, and I can use the laws of physics to calculate the speed of impact when it hits the ground.  

You tell me the positions of the Earth and the Moon, and I can use the laws of physics to calculate the date 

of the first solar eclipse in the 25th century.  What’s important is that in these and all other examples, the 

accuracy of my predictions depends solely on the accuracy of the information you give me.  Even laws that 

differ substantially in detail -- from the classical laws of Newton to the relativistic laws of Einstein -- fit 

squarely within this framework. 

Quantum mechanics does not merely challenge the previous laws of physics.  Quantum mechanics chal-

lenges this centuries-old framework of physics itself.  According to quantum mechanics, physics cannot 

make definite predictions.  Instead, even if you give me the most precise description possible of how things 

are now, we learn from quantum mechanics that the most physics can do is predict the probability that 

things will turn out one way, or another, or another way still. 

The reason we have for so long been unaware that the universe evolves probabilistically is that for rela-

tively large, everyday objects we typically encounter -- baseballs, flowerpots, the Moon -- quantum mechan-

ics shows that the probabilities become highly skewed, hugely favoring one outcome and effectively sup-

pressing all others.  A typical quantum calculation reveals that if you tell me the velocity of something as 

large as a baseball, there is more than a 99.99999999999999 (or so) percent likelihood that it will land at the 

location I can figure out using the laws of Newton or, for even better accuracy, the laws of Einstein. With 

such a skewed probability, the quantum reasoning goes, we have long overlooked the tiny chance that the 

baseball can (and, on extraordinarily rare occasions, will) land somewhere completely different. 

When it comes to small objects like molecules, atoms and subatomic particles, though, the quantum 

probabilities are typically not skewed.  For the motion of an electron zipping around the nucleus of an atom, 

for example, a quantum calculation lays out odds that are all roughly comparable that the electron will be in 

a variety of different locations -- a 13 percent chance, say, that the electron will be here, a 19 percent chance 

that it will be there, an 11 percent chance that it will be in a third place, and so on.  Crucially, these predic-

tions can be tested.  Take an enormous sample of identically prepared atoms, measure the electron's position 

in each, and tally up the number of times you find the electron at one location or another.  According to the 

pre-quantum framework, identical starting conditions should yield identical outcomes; we should find the 

electron to be at the same place in each measurement.  But if quantum mechanics is right, in 13 percent of 
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our measurements we should find the electron here, in 19 percent we should find it there, in 11 percent we 

should find it in that third place.  And, to fantastic precision, we do. 

Faced with a mountain of supporting data, Einstein couldn’t argue with the success of quantum mechan-

ics.  But to him, even though his own Nobel Prize-winning work was a catalyst for the quantum revolution, 

the theory was anathema.  Commentators over the decades have focused on Einstein’s refusal to accept the 

probabilistic framework of quantum mechanics, a position summarized in his frequent comment that “God 

does not play dice with the universe.”'  Einstein, radical thinker that he was, still believed in the sanctity of a 

universe that evolved in a fully definite, fully predictable manner.  If, as quantum mechanics asserted, the 

best you can ever do is predict probabilities, Einstein countered that he’d “rather be a cobbler, or even an 

employee in a gaming house, than a physicist.” 

This emphasis, however, partly obscures a larger point.  It wasn’t the mere reliance on probabilistic pre-

dictions that so troubled Einstein.  Unlike many of his colleagues, Einstein believed that a fundamental 

physical theory was much more than the sum total of its predictions -- it was a mathematical reflection of an 

underlying reality.  And the reality entailed by quantum mechanics was a reality Einstein couldn’t accept. 

An example:  Imagine you shoot an electron from here and a few seconds later it’s detected by your 

equipment over there.  What path did the electron follow during the passage from you to the detector?  The 

answer according to quantum mechanics?  There is no answer.  The very idea that an electron, or a photon, 

or any other particle, travels along a single, definite trajectory from here to there is a quaint version of real-

ity that quantum mechanics declares outmoded. 

Instead, the proponents of quantum theory claimed, reality consists of a haze of all possibilities -- all tra-

jectories -- mutually commingling and simultaneously unfolding.  And why don’t we see this?  According to 

the quantum doctrine, when we make a measurement or perform an observation, we force the myriad possi-

bilities to ante up, snap out of the haze and settle on a single outcome.  But between observations -- when 

we are not looking -- reality consists entirely of jostling possibilities. 

Quantum reality, in other words, remains ambiguous until measured.  The reality of common perception 

is thus merely a definitive-looking veneer obscuring the internal workings of a highly uncertain cosmos.  

Which is where Einstein drew a line in the sand.  A universe of this sort offended him; he could not accept, 

as he put it, that “the Old One” would so profoundly incorporate a hidden element of happenstance in the 

nature of reality.  Einstein quipped to his quantum colleagues, “Do you really think the Moon is not there 

when you’re not looking?” and set himself the Herculean task of reworking the laws of physics to resurrect 

conventional reality. 

Einstein waged a two-front assault on the problem.  He sought an internal chink in the quantum frame-

work that would establish it as a mere steppingstone on the path to a deeper and more complete description 

of the universe.  At the same time, he sought a grander synthesis of nature’s laws -- what he called a “uni-

fied theory” -- that he believed would reveal the probabilities of quantum mechanics to be no more profound 

than the probabilities offered in weather forecasts, probabilities that simply reflect an incomplete knowledge 

of an underlying, definite reality. 
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In 1935, through a disarmingly simple mathematical analysis, Einstein (with two colleagues) established 

a beachhead on the first front.  He proved that quantum mechanics is either an incomplete theory or, if it is 

complete, the universe is -- in Einstein’s words – “spooky.”  Why “spooky?”  Because the theory would al-

low certain widely separated particles to correlate their behaviors perfectly (somewhat as if a pair of widely 

separated dice would always come up the same number when tossed at distant casinos).  Since such 

“spooky” behavior would border on nuttiness, Einstein thought he’d made clear that quantum theory 

couldn’t yet be considered a complete description of reality. 

The nimble quantum proponents, however, would have nothing of it.  They insisted that quantum theory 

made predictions -- albeit statistical predictions -- that were consistently born out by experiment.  By the 

precepts of the scientific method, they argued, the theory was established.  They maintained that searching 

beyond the theory’s predictions for a glimpse of a reality behind the quantum equations betrayed a fool-

hardy intellectual greediness. 

Nevertheless, for the remaining decades of his life, Einstein could not give up the quest, exclaiming at 

one point, “I have thought a hundred times more about quantum problems than I have about relativity.”  He 

turned exclusively to his second line of attack and became absorbed with the prospect of finding the unified 

theory, a preoccupation that resulted in his losing touch with mainstream physics.  By the 1940’s, the once 

dapper young iconoclast had grown into a wizened old man of science who was widely viewed as a revolu-

tionary thinker of a bygone era. 

By the early 1950’s, Einstein realized he was losing the battle.  But the memories of his earlier success 

with relativity – “the years of anxious searching in the dark, with their intense longing, their alternations of 

confidence and exhaustion and the final emergence into the light” -- urged him onward.  Maybe the intense 

light of discovery that had so brilliantly illuminated his path as a young man would shine once again.  While 

lying in a bed in Princeton Hospital in mid-April 1955, Einstein asked for the pad of paper on which he had 

been scribbling equations in the desperate hope that in his final hours the truth would come to him.  It 

didn’t. 

Was Einstein misguided?  Must we accept that there is a fuzzy, probabilistic quantum arena lying just 

beneath the definitive experiences of everyday reality?  As of today, we still don’t have a final answer.  

Fifty years after Einstein’s death, however, the scales have certainly tipped farther in this direction. 

Decades of painstaking experimentation have confirmed quantum theory’s predictions beyond the 

slightest doubt.  Moreover, in a shocking scientific twist, some of the more recent of these experiments have 

shown that Einstein’s “spooky” processes do in fact take place (particles many miles apart have been shown 

capable of correlating their behavior).  It’s a stunning finding, and one that reaffirms Einstein's uncanny 

ability to unearth features of nature so mind-boggling that even he couldn’t accept what he’d found.  Fi-

nally, there has been tremendous progress over the last 20 years toward a unified theory with the discovery 

and development of superstring theory.  So far, though, superstring theory embraces quantum theory with-

out change, and has thus not revealed the definitive reality Einstein so passionately sought. 

With the passage of time and quantum mechanics’ unassailable successes, debate about the theory’s 
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meaning has quieted.  The majority of physicists have simply stopped worrying about quantum mechanics’ 

meaning, even as they employ its mathematics to make the most precise predictions in the history of sci-

ence.  Others prefer reformulations of quantum mechanics that claim to restore some features of conven-

tional reality at the expense of additional -- and, some have argued, more troubling -- deviations (like the 

notion that there are parallel universes).  Yet others investigate hypothesized modifications to the theory’s 

equations that don’t spoil its successful predictions but try to bring it closer to common experience. 

Over the 25 years since I first learned quantum mechanics, I’ve at various times subscribed to each of 

these perspectives.  My shifting attitude, however, reflects that I’m still unsettled.  Were Einstein to interro-

gate me today about quantum reality, I’d have to admit that deep inside I harbor many of the doubts that 

gnawed at him for decades.  Can it really be that the solid world of experience and perception, in which a 

single, definite reality appears to unfold with dependable certainty, rests on the shifting sands of quantum 

probabilities? 

Well, yes. Probably.  The evidence is compelling and tangible.  Although we have yet to fully lay bare 

quantum mechanics’ grand lesson for the underlying nature of the universe, I like to think even Einstein 

would be impressed that in the 50 years since his death our facility with quantum mechanics has matured 

from a mathematical understanding of the subatomic realm to precision control.  Today’s technological wiz-

ardry (computers, M.R.I.’s, smart bombs) exists only because research in applied quantum physics  has re-

sulted in techniques for manipulating the motion of electrons -- probabilities and all -- through mazes of ul-

tramicroscopic circuitry.  Advances hovering on the horizon, like nanoscience and quantum computers, of-

fer the promise of even more spectacular transformations. 

So the next time you use your cellphone or laptop, pause for a moment.  Recognize that even these 

commonplace devices rely on our greatest, yet most puzzling, scientific achievement and -- as things now 

stand -- tap into humankind’s most supreme assault on the idea that reality is what we think it is. 

 

 

 

Since its inception in 1994, the Outstanding Young Researcher Award has carried a cash 
prize of $1,000.  Starting with the 2006 Award, the prize will increase to $1,500.  

INVITATION TO NOMINATE THE 2006 AKPA OUTSTANDING YO UNG RE-
SEARCHER AWARD (OYRA) 

PURPOSE:  To recognize and promote excellence in research by outstanding young ethnic Korean physi-

cists in North America who are working at research universities/institutions, or at industrial/government 

laboratories in North America.  The OYRA has been awarded annually by the Association of Korean Physi-

cists in America (AKPA) since 1994. 

QUALIFICATION AND NOMINATION :  Candidates are limited to those who received the doctoral de-

gree after January 1, 2001, and are to be nominated by the Chair or Head of the Department where they are 

4.  2006 OYRA Announcement 
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employed or by the candidate’s former thesis advisor in a letter detailing the importance and impact of the 

candidate’s work.  Supporting documents should include the candidate’s curriculum vitae with representa-

tive publications and three letters of recommendation. 

DEADLINE:   December 15, 2005 for nominations and January 15, 2006 for supporting documents.  The 

awardee will be selected by the Awards Committee, consisting of: Prof. Kyungsik Kang, Chair (Brown U.), 

Prof. Kwang-Je Kim (Argonne National Lab and U. Chicago), Prof. Yoonseok Lee (U. Florida), Prof. M. 

Howard Lee (U. Georgia), and Prof. Yong Wook Kim (Lehigh U.). 

PRESENTATION:   The award of $1,500 with a plaque will be presented at the AKPA annual meeting, 

which will be held in conjunction with Wednesday evening dinner, on March 15, 2006 during the American 

Physical Society March Meeting in Baltimore, MD.  The exact location of the annual meeting and time will 

be announced later.  

 Nominations and supporting letters are to be sent electronically, preferably in PDF format, to Pro-

fessor Kyungsik Kang, Chair, AKPA OYRA Committee at kang@het.brown.edu and a copy to Pro-

fessor Ho Jung Paik, President, AKPA at hpaik@physics.umd.edu. 

 The 2006 OYRA announcement and solicitation for qualified candidates will be sent out to all chairs 

and heads of physics departments in North America. 

 

 

 

 Dr. Byungwoo Park is the very first recipient of the then newly 
established Outstanding Young Researcher Award.  The award was handed 

out in April of 1994 at the annual meting of AKPA held in Washington, DC.  

He is now an associate professor at the school of engineering at Seoul 

National University and below are brief excerpts from his website 

(http://mse.snu.ac.kr/mse/faculty/BPark.htm)    

Education:  

Harvard University: Ph.D. in Applied Physics (1989) 

Pennsylvania State University: M.S. in Physics (1984)  

Seoul National University: B.S. in Physics (1981)  

Career: 

Seoul National University, School of Materials Science & Engineering, Associate Professor (1997-

present) 

Georgia Institute of Technology, School of Materials Science & Engineering, Assistant Professor (1992-

1997) 

California Institute of Technology, Department of Applied Physics, Research Fellow (1991-1992)  

IBM Watson Research Center, Physical Sciences Department, Post-doctoral scholar (1989-1991)  

5.  OYRA Recipients (1) 
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Research Interests: 

 Prof. Park’s research is focused on the in-depth investigations of desired electromaterial properties with 

controlled nanostructures.  The goal is to synthesize high-performance and high-stability novel materials or 

the advanced electronic and energy technology.  Current topics include the development of novel oxide ma-

terials with nanoscale coating, thin-film electrodes with nano-phase control, mesoporous structures, and the 

growth kinetics of nano materials.   

 
6. Websites of the Month 

��������� http://www.natue.com/nature/supplement/collection/yearofphysics/index.html 

2005: Year of Physics 

Introduction 

Commentary 

Essay 

Concept 

Progress article 

Review article 

Endgame 

�
�������	
��
����� http://www.nature.com/nphys/supplements/einstein/index.html 

Year of Physics: Relativity Revisited 

 In 1921, Nature published a special issue celebrating Einstein’s general theory of relativity, with con-

tributions from Eddington,, Weyl, Lorentz and Einstein himself, among many others.  Nature Physics is 

making that special issue available online for the first time. 
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Korea Research Institute of Standards and Science  

(KRISS: www.kriss.re.kr ) 

1.  Physical Metrology  

�  Major: Physics, Mechanical Engineering, Material Engineering 

  1.1  Electro-mechanical experiment to link the kilogram to the Plank constant h.  

  1.2  Gas/liquid density, Dynamic pressure measurement and control 

  1.3  Thermodynamics, Heat transfer, Thermophysical properties, Phase transition, 

       Condensed matter physics 

                      1.4  Development of vacuum parts or materials, Measurement and control of vacuum  

    Application process 

2.  Electromagnetic Metrology  

�  Major: Electronic (Electrical, Radio) Engineering, Physics 

  2.1  Metrology in impedance at low frequency 

  2.2  Precision measurement in electromagnetism 

  2.3  Condensed matter physics, Biomedical physics 

3.  Optical Metrology  

�  Major: Physics, Optics, Electronics, Chemistry 

  3.1  Femtosecond laser, Atomic physics 

  3.2  Satellite communication, Navigation system 

  3.3  Mechanical engineering, Electronic engineering 

  3.4  Electronic engineering 

4.  Chemical Metrology and Materials Evaluation  

�  Major: Physical Chemistry, Analytical Chemistry, Organic Analysis, Materials Engineering 

  4.1  Gas metrology 

4.2  Establishment and application of organic measurement standards 

4.3  Development of primary methods for inorganic analysis 

  4.4  Crystal structure and microstructure analysis by transmission electron microscopy,  

       Instrumentations with TEM 

5.  Metrology Services  

�  Major: Statistics, Industrial Engineering 

5.1  Measurement reliability, Quality management system, Statistical quality control 

�  Major: Science or Engineering 

5.2  Construction of Standard Reference Data system and operation, Database  

     construction and date evaluation 

6.  Policy Studies   

�  Major: Policy, Management Science, Techno-Economics 

6.1  Techno-planning, Economic evaluation 
 

7. Job Advertisement from KRISS 
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Qualifications  Required:  

- Ph.D. Holders  (including those to be granted in August 2005) in the relevant area  

�  Applicants for 1- 5 (R&D): having at least 3(three) SCI papers in recent 3 (three) years or with 

equivalent professional experiences; 

-  Have a good command of English;  

�  Applicants for 6 (Policy studies): having one of the following English Capability Certificates: 

TOEFL(240 or above), TOEIC(850 or above), TEPS(770 or above), LATT(67 or above) 

-  Applicants with post-doctoral experiences are preferred; 

 

Applications  should include: 

<for the FIRST review > 

-   Application Form (available at www.kriss.re.kr)  

   * PLEASE indicate, on the upper right of cover sheet, the field(s) for application (i.e., 2.1,   

3.3,...), along with phone, mobile phone, fax, and e-mail address of the applicant. 

-    Detailed Curriculum Vitae  

-   Statement of Research Interests and Plans including biographical sketch 

  (Logical thoughts and judgment capability are among factors of evaluation!) 

-     Publication Lists and Summary (or Abstracts) of the Papers Published for Recent 3 (three) years 

<for the SECOND review : for those selected applicants of the FIRST review> 

-     Academic Records (under-graduate and graduate school) 

-   Record (or Certificate) of Employment 

-  Other relevant certificates  

-   Reference by Supervising Professor or by no less than two referees for Ph.D. thesis 

-   Certificate of English Capability (�  Applicants for Policy Studies) 

-   Seminar and Interview 

  

Close Date : Applications should reach KRISS no later than September 12, 2005. 

 

Address  all correspondence to: 

Human Resources Development Team, General Affairs Section  

Korea Research Institute of Standards and Science 

POB 102 Yuseong, Daejeon 305-600 

Republic of Korea 

TEL + 82 42 868 5527 

FAX + 82 42 861 1494,  82 2 2231 6813 

E-mail: jinseon@kriss.re.kr    

�        Correspondence through E-mail/Fax is strongly recommended. 

�        For more information, please visit www.kriss.re.kr. 

 


