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第一章  接觸佛法的緣 
 

  
 

 
 

 
 
1972 年，同時遇到近代物理、金剛經、心經 
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1991 年左右，在美國德州 Dallas 市，遇到淨空法師講無量

壽經「佛法，就是給我們講解宇宙人生的真相。」 
 

60  

 
 
 

CD

 



微觀大千 
從科技的角度淺釋佛法 

 ‧6‧ 

 
 
2004 年，將電子顯微鏡的原理及方法跟佛教六度作比較對

照 
 

2004

 
 
2006 年演講，介紹佛法給從事科技業者 
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第二章  教育的佛教 
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教育的本質 
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教學的目的 
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教學的方法藝術  
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般若智慧的層次 
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日常生活起觀照 
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(clean room)
(laminar air flow) (particles)
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第三章  佛法與科學的交集 
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一、真相應該是一樣的 
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二、科學研究過程與佛法修學次第相應 
 

        

a.   (Postulate)        ( ) 
b.   (Theory)               ( ) 
c.   (Experiment/ results)       ( ) 
      (Demonstrated) 
d.              ( ) 
      (Verified)  

 

 

(
)

( ) 

 
 

( a b interactions 
)

1905
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( )

 effective mass 

 
 
三、釋迦牟尼佛在心經，是先講物質及物理  
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四、華嚴經：「情與無情，同圓種智。」 
                    「一即一切，一切即一 。」 

 

 ( )  ( ) 
 

 
五、永嘉大師證道歌：「一性圓通一切性。一法遍含一切

法。」  
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第四章  電子顯微鏡原理與六度 
 

2004

 (SEM)
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電子顯微鏡的基本原理及方法 
 

vacuum pump liquid nitrogen
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Vacuum  
       ----Vacuum pump like diffusion pump + ion pump 
       ----Turbomolecular pump or cryogenic (adsorption) pump  
*Cooling 
       ---- Liquid nitrogen (LN2) cold trap system by liquid nitrogen  

conductive cooling 
       ---- LN2 system down to -140  to -40  



微觀大千 
從科技的角度淺釋佛法 

 ‧24‧ 

 
 
When a SEM is used, the column must always be at a vacuum. There 
are many reasons for this. If the sample is in a gas filled environment, 
an electron beam cannot be generated or maintained because of a high 
instability in the beam.  
 
Gases could react with the electron source, causing it to burn out, or 
cause electrons in the beam to ionize, which produces random 
discharges and leads to instability in the beam.  
(Source：http://www.mse.iastate.edu/microscopy/vacuum.html) 
 
                                  How the SEM Works  

http://www.mse.iastate.edu/microscopy/vacuum.html 
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The SEM uses electrons to form an image. A beam of electrons is 
produced at the top of the microscope by heating of a metallic 
filament. The electron beam follows a vertical path through the 
column of the microscope. It makes its way through electromagnetic 
lenses which focus and direct the beam down towards the sample. 
Once it hits the sample, other electrons (secondary) are ejected from 
the sample. Detectors collect the secondary electrons, and convert 
them to a signal.  
 

 
 
1.  column

 
2.  
3. specimen or samples 

 
4. ( HV) 

 magnetic lens
scanning coils  

5. Uniform scan specimen  
6.  secondary electron detector 
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When a SEM is used,  the column [身心] must always be at a vacuum 
[清淨]. 
 
There are many reasons for this. If the sample is in a gas [雜念] filled 
environment,  an electron beam [心的作用] cannot be generated  or 
maintained [不起正作用] because of a high instability in the beam [心
的高度不安定]. 
 
Gases [雜念]  could react with the electron source [心] , causing it to 
burn out [慾火燃燒], or cause electrons[心思] in the beam to ionize 
[起煩惱], which produces random discharges [貪嗔痴] and leads to 
instability in the beam [心的不安定]. 
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六度的意義 
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 (vacuum)  

 

 
 contamination leakage  

cooling no vibration  random 
motion mean free path 

 

 
 

 

 
 

 

 ( )  ( ) 
 

 (uniform scan) 
 

 
  (root cause) 

 
電子顯微鏡原理與六度的對照 
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                                              (SEM) 
                                Vacuum 
                                 Cooling 
                Thermal equilibrium, Stable 
                       High voltage e-beam 
                                                    Focus 
                          Uniform scan 
                                   Fact, Truth 
 
 

 
 
a.  
b.  
c. GPS  
d.  
e.  
f.  
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第五章  金剛經與近代物理 
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1905

1915  
 

 
1. 

 ( ) 2. 
 

 
 

 
*

 
 
*  
 
*  (m)  (E) E = mc2  ,  c  

  
 
Basic postulates：  
1.The speed of light in vacuum is the same for all inertial frame 

observers, no matter what their relative speeds.   
2.The laws of physics are the same in any inertial (non-accelerated) 

frame of reference.  
 



微觀大千 
從科技的角度淺釋佛法 

 ‧34‧ 

* Time dilation  (---> The Twin Paradox) 
   Each observer will see the clocks in the other Lab more slowly than 
the clocks in their own, by a factor gamma (1 / (1- v 2 / c 2) 1/2). 
Gamma depends only on the speed of a particle. c is the speed of light 
and v is the speed of the object.  
   Δt’=Δt / (1- v 2 / c 2) 1/2 
* Length contraction 
   Each observer will see the meter stick of the other as shorter than 
their own, by a factor gamma.  
    L’=  L*(1- v 2 / c 2) 1/2 
 * Mass Effect   m’= m / (1- v 2 / c 2) 1/2 
 
 * E = m’c2 
 

 
1915

份  (
份)  

 
 
*   
*   
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General Relativity 
General relativity is the geometrical theory of gravitation published by 
Albert Einstein in 1915. It unifies special relativity and Isaac Newton's 
law of universal gravitation with the insight that gravitation is not 
viewed as being due to a force (in the traditional sense) but rather a 
manifestation of curved space and time, this curvature being produced 
by the mass-energy content of the spacetime.  
(Source: http://en.wikipedia.org/wiki/General_relativity?bcsi_scan) 
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General relativityGeneral relativity

(http://en.wikipedia.org/wiki/General_relativity?bcsi_scan)

Two-dimensional visualization of space-time distortion. The presence of 
matter changes the geometry of spacetime, this (curved) geometry being 
interpreted as gravity. Note that the white lines do not represent the 
curvature of space, but instead represent coordinate system imposed on 
the curved spacetime which would be rectilinear in a flat spacetime.

 
Some Predictions of General Relativity 
* Gravitational time dilation: Clocks will run slower at lower 
gravitational potentials (deeper within a gravity well). Confirmed by 
the Haefele-Keating experiment.  
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* Shapiro effect (a.k.a. gravitational time delay): Signals will take 
longer than expected to move through a gravitational field. Confirmed 
through observations of signals from spacecraft and pulsars passing 
behind the Sun as seen from the Earth.  
 

 
 

 

 

 (E)   
 
E=h * frequency. h  Plancks constant 
 
 

 
 

 
  

 

 (leakage)  
 

 ( ) 

(Quantum tunneling
) ( 
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(by product)
 

 

 
 
Quantum Tunneling 
 (Source: http://www.cord.edu/faculty/ulnessd/legacy/fall2000/ 
hofferber/sld005.htm) 
 

Tunneling through thick and thin barriers 
Thick Barrier                            Thin Barrier 
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   (

) d delta  
 
  *   The Heisenberg uncertainty principle 

       d p * d x >= h / (2 * pi)  
                       or 
       d E * d t >= h / (2 * pi)  
                        = Planck's constant / (2 * pi)  

 
p x E t  

 

 
 

 

 
 
 
*  
*  
* 份

   
 
 
 
* Elementary Particles:  
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* Particle physics is the search for the fundamental building blocks of 
Nature, a reductionist goal.  

* Elementary particles should be structureless, resulting in simple 
interactions.  

* One of the primary goals in modern physics is to answer the 
question "What is the Universe made of?" Often that question 
reduces to "What is matter and what holds it together?" This 
continues the line of investigation started by Democritus, Dalton and 
Rutherford. Modern physics speaks of fundamental building blocks 
of Nature, where fundamental takes on a reductionist meaning of 
simple and structureless. Many of the particles we have discussed so 
far appear simple in their properties. All electrons have the exact 
same characteristics (mass, charge, etc.), so we call an electron 
fundamental because they are all non-unique. 
(Source: http://zebu.uoregon.edu/~js/21st_century_science/lectures 
/lec16.html ) 
After the discovery of electrons in 1897, protons, neutrons, pions, 
kaons, sigmas, rhos, and over 200 other particles have been 
discovered, some in cosmic rays and some generated in particle 
collision experiments.  

* Matter and energy are interchangable, and thus particles are also 
energy. 

* A particle has a rest mass, but waves (photons) have zero rest mass. 
Thus, particles are frozen energy states, as are atoms. Many particles 
are unstable, and they disintegrate within a short period of time.  
(Source: http://www.science.uwaterloo.ca/~cchieh/cact/nuclear/ 
particles.html) 

 
 

( )
(

) 
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空間的觀念 
 

份

 
 

 

 
  

 
 

 
 
A point is a zero-dimensional object. It has no extension in space, and 
no properties.  
 
A line is a one-dimensional object.  It has no thickness, if we are to 
draw a line, it has some small thickness, so we can see it. 
 
A plane is a two-dimensional object. It has length and breadth but no 
thickness — somewhat like a sheet of paper (but paper too has some 
thickness).  
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Space, as we perceive it, is three-dimensional. 
 
Fourth Dimension 
Cube with fourth-dimensional directions creating a hypercube, 
Tesseract.  
(Source: http://en.wikipedia.org/wiki/Image:Hypercube_diagram.svg) 
 
 
 
 
 
 
 
 
 
 
Four-Dimensional Shapes 
(Source: http://library.thinkquest.org/27930/geometry.htm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Shadow of a cube in two 
dimensions. 

Shadow of a hypercube in 
three dimensions. 
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大乘金剛般若波羅蜜經 
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/  

*  
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1978  (
) 

   
 

 

  
 

 ( ) 

( ) 
  

 

 

 
 

 

 



微觀大千 
從科技的角度淺釋佛法 

 ‧44‧ 

 
 

 

 
 

 
 

400nm 750nm

的   
 

 ( ) 
 (

) 
 

 
 Santa Cruz

 (Dr. Wentai Liu) 
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 (Neuro Engineering) 
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Galaxies are large systems of stars and interstellar matter, typically 
containing several million to some trillion stars, of masses between 
several million and several trillion times that of our Sun, of an 
extension of a few thousands to several 100,000s light years, typically 
separated by millions of light years distance.  
(Source: http://www.seds.org/messier/galaxy.html) 
 

1,000 X 1,000 X 1,000 = 1 billion 
( )  
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Galaxy Picture    
http://zebu.uoregon.edu/galaxy.html

 
 
 

1 billion stars
several million to some trillion stars

 
 

(
1992 ) 
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2,500

order of magnitude 
1021-1022 )  

( )  
 

 (~1052 
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0 1
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( 2500 ) 
 

 

  
 

 
佛說維摩詰經 
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第六章  從科學的角度看心經 
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 ( ) 

( ) (
) 

 
(

/ ) 
 

 (dissertation executive 
summary) ( ) ( run experiments) 

( methodology) (
take pictures) ( experiment  

samples beings elements)  (
results null no issues)  (

healthy no problem)  
 

 (
)  
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(   
  

 

  
 

 (picture)

 
 
 

    ( ) ( )   
                   Particle is not different from Wave (Energy) 

 
    ( ) ( )   

                   Wave (Energy) is not different from Particle 
 

    ( ) ( )   
                   Particle is Wave (Energy). Particle-wave duality  

 
    ( ) ( )  

            Wave (Energy) is Particle. Wave-particle duality 
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Wave-particle duality ( ) 
E = mc2  

 [
] 

 
 

 
Conservation of energy and mass. 

 
 

 
 

 
 

 
 

 
 
"If there is any religion that would cope with modern scientific needs, 
it would be Buddhism.” 
Albert Einstein  
(Source: http://www.buddhanet.net/budintel/science/index.htm) 
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        ┌  ┐ 

 │  ┘─────  
 ─┤ 
 │  ┐ 

        └  ┘─────  
 
 

( ) 
( wave-

particle duality)  
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般若波羅蜜多

般若波羅蜜多

般若波羅蜜多

般若波羅蜜多

般若波羅蜜多
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] 
 

身是菩提樹(A1)，心如明鏡臺(B1)，時時勤拂拭(C2)，勿使惹塵埃(D2)。 
 
菩提本無樹(A2)，明鏡亦非臺(B2)，本來無一物(C1)，何處惹塵埃(D1)。 
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體 (直心，至誠心；清淨，平等，無分別，無執著的心) 

相 (深心；深廣無邊，盡虛空，遍法界，無量行願，無量智慧) 

用 (大悲心，迴向發願心；大慈大悲，普渡眾生) 
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當來之世經道滅盡，我以慈悲哀愍，特留此經止住百

歲。其有眾生，值斯經者，隨意所願，皆可得度
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