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Remarks made by Prof. Sow-Hsin Chen on the Occasion of Retirement of 
Dr. John Copley, Dr. Bill Kamitakahara and Dr. David Mildner

v I want to thank Dan Neumann for inviting me to this “historical event”.  It 
would have been my greatest pleasure and honor to join all of you for this 
event if it is not for the frigid winter weather which has made this travel 
risky and impossible for me given my current health.

v Thus I am most grateful to Mike Rowe, my classmate and long-time 
colleague, for speaking for me and offer my most sincere congratulations to 
the three first-class neutron scattering scientists for their abundant life-time 
scientific accomplishments as well as deliver my best wishes to them for 
most enjoyable forthcoming retirements.   

v If my own “retirement” as well as Mike’s are any indications, I know that 
you all will see them most likely often. This will be a real blessing, because 
how is NIST/NCNR going to cope with all three going fishing or golfing or 
traveling?  I am sure that this has been in Dan’s mind!



How our lives intertwined!  
v It is my pleasure to recall some of my memories regarding many years of interactions and 

collaborations with these three accomplished neutron scattering scientists. 
v They are all my classmates and friends. John and Bill as well as Mike and I were all PhD 

students of Bert Brockhouse at McMaster University, Canada in the mid 60’s and David was a 
PhD student of Jack Carpenter of the Nuclear Engineering Department of University of 
Michigan in the early 70’s and I was a M.S. student of the same department working with 
Chihiro Kikuchi around 1959-1961. 

v Since all three have been working at NCNR, I have had a lot of opportunity to discuss different 
techniques of neutron scattering with them. 

1984 - On the occasion of the 
Symposium in honor of the 
retirement of Prof B. N. 
Brockhouse at McMaster 
University



How our lives intertwined!  Thank you, John!
v With John, as early as in Brockhouse time, even after my graduation, we already 

had a joint paper in 1968.  Since Year 2000, we have had many more joint papers as 
I have used many hours of DCS beamtime!

Copley,	
   J.R.D,	
  B.N.	
  Brockhouse,	
   and	
  S.H.	
  Chen,	
  “Lattice	
  Dynamics	
  of	
  Rubidium	
  (Frequency/wave	
  
vector	
  dispersion	
  relation	
  for	
  metallic	
  rubidium	
  studied	
  by	
  neutron	
  scattering)	
  ”, IAEA	
  Neutron
Inelastic	
  Scattering,	
  1,	
  209-­‐214	
  (1968).

v John is a great expert in chopper spectrometers. His master piece DCS is a great 
instrument for QENS and low-energy INS. Over the years I have been probably the 
greatest beneficiary of the capability of this instrument and have used many hours 
of its beamtime, thus we have many more joint papers in the last 12 years. 

v But one stands out as a consequential research: we used DCS to study the Boson 
peak of supercooled water confined in MCM-41 and found that the Liquid-Liquid 
Phase Transition (LLPT) hypothesis is true in this confined supercooled water as 
shown in the following paper:

Wang,	
  Zhe,	
  Kao-­‐Hsiang	
  Liu,	
  Peisi Le,	
  Mingda Li,	
  Wei-­‐Shan	
   Chiang,	
  Juscelino Leao,	
  Madhusudan
Tyagi,	
  John	
  R.D.	
  Copley,	
  Andrey Podlesnyak,	
   Alexander	
  I.	
  Kolesnikov,	
   Chung-­‐Yuan	
   Mou,	
  and	
  
Sow-­‐Hsin	
   Chen,	
   “The	
  Boson	
  Peak	
  in	
  SupercooledWater	
  Confined	
  in	
  NanoporousSilica	
  Matrix:	
  
A	
  Neutron	
  Scattering	
  Study”, Phys.	
  Rev.	
  Lett.,	
  112,	
  237802	
  (2014).	
  



Thank you, Bill

v Bill is an expert in the use of triple-axis spectrometers for which I have 
often consulted him with the application of it. One latest example was 
the use of SPINS to do Elastic Neutron Diffraction measurements to 
determine the density of confined water in MCM-41 to detect a 
hysteresis phenomenon which proved unequivocally the existence of  the 
first-order phase transition between the LDL to HDL in supercooled
water.  Our work together has resulted in an important paper in PNAS as 
the following: 

Zhang,	
  Y.,	
  A.	
  Faraone,	
  W.A.	
  Kamitakahara,	
  K.H.	
  Liu,	
  C.Y.	
  Mou,	
  J.B.	
  Leao,	
  S.	
  
Chang,	
  and	
  S.H.	
  Chen,	
  Density	
  Hysteresis	
  of	
  Heavy	
  Water	
  Confined	
  in	
  a	
  
Nanoporous Silica	
  Matrix,	
  PNAS,	
  108	
  (30),	
  12206-­‐12211	
  (2011).



Thank you, David

v I know that David is an expert in U-SANS and also in neutron 
optics.  So I have discussed these topics with him several times 
on and off. I remember each time he was enthusiastic and very 
helpful. I learned a great deal from these meetings with him.	
  	
  
Thank you, David, for the productive interaction and exchanges.

-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐-­‐
In closing, again,  my very best wishes to John, Bill, and 
David!  Enjoy your much deserved retirements!  Thank you all 
for all your kind help to all scientists including me who love to 
use NCNR.	
  I	
  shall	
  treasure	
  all	
  the	
  fond	
  memories!



From	
  a	
  discussion	
  with	
  Roger	
  Pynn in	
  
Santa	
  Barbara,	
  January	
  2016

• Sorry	
  to	
  miss	
  this	
  gathering	
  due	
  to	
  an	
  earlier	
  
commitment

• Told	
  me	
  how	
  John	
  had	
  “changed	
  his	
  scientific	
  
life”	
  by	
  introducing	
  him	
  to	
  ILL

• Both	
  as	
  user	
  and	
  reviewer	
  had	
  high	
  praise	
  for	
  
Bill’s	
  management	
  of	
  user	
  program	
  

• Although	
  he	
  never	
  worked	
  with	
  David,	
  Roger	
  
commented	
  on	
  his	
  good	
  humor	
  and	
  excellent	
  
rapport	
  with	
  users



Introduction
• John,	
  Bill	
  and	
  I	
  all	
  were	
  graduate	
  students	
  of	
  Bert	
  
Brockhouse at	
  McMaster

• John	
  and	
  I	
  have	
  published	
  and	
  moved	
  depleted	
  
uranium	
  blocks	
  together	
  at	
  ANL	
  (many	
  years	
  ago)

• Bill	
  and	
  I	
  have	
  known	
  each	
  other	
  for	
  many	
  years,	
  
but	
  never	
  published	
  together	
  (or	
  worked	
  on	
  the	
  
same	
  research)	
  

• David	
  and	
  I	
  have	
  worked	
  on	
  one	
  problem	
  at	
  the	
  
same	
  time,	
  in	
  that	
  he	
  corrected	
  one	
  of	
  my	
  claims

• But	
  I	
  have	
  known	
  them	
  all	
  since	
  before	
  they	
  came	
  
to	
  NBS/NIST



John	
  

• Completed	
  his	
  PhD	
  at	
  McMaster	
  (1971)	
  on	
  
lattice	
  dynamics	
  of	
  Rb

• Joined	
  me	
  at	
  Argonne	
  1970-­‐1973
– Helped	
  build	
  and	
  install	
  TNTOFS	
  (later	
  core	
  of	
  
LRMECS)

–Worked	
  with	
  Aneesur Rahman and	
  me	
  on	
  liquid	
  
Rb

–Wrote	
  2	
  classic	
  papers	
  that	
  set	
  a	
  new	
  standard	
  for	
  
liquid	
  measurements	
  (compared	
  directly	
  to	
  MD	
  
simulations)



MD,	
  PRL	
  32,	
  54	
  (1973) NS,	
  PRL	
  32,	
  49	
  (1973)

Comparison	
  of	
  Neutron	
  Scattering	
  and	
  
Molecular	
  Dynamics	
  for	
  Liquid	
  Rb



John	
  Continued

• Went	
  to	
  ILL	
  1973-­‐1978	
  and	
  continued	
  work	
  on	
  
liquids

• Returned	
  to	
  McMaster	
  1978-­‐1987	
  as	
  Assistant	
  
Professor

• Came	
  to	
  NIST	
  in	
  1987	
  before	
  there	
  was	
  an	
  
NCNR	
  (but	
  first	
  D2O	
  ice	
  cold	
  source	
  was	
  being	
  
installed)



Other	
  Highlights
• Research	
  in	
  liquids	
  led	
  to	
  classic	
  review	
  with	
  S.W.	
  Lovesey

“Dynamic	
  Properties	
  of	
  Monatomic	
  Liquids”	
  >300	
  citations
• Among	
  many	
  other	
  accomplishments,	
  John	
  also

– developed	
  Monte	
  Carlo	
  Multiple	
  Scattering	
  Code
– developed	
  data	
  analysis	
  suite
– developed	
  novel	
  sample	
  containers	
  (e.g.	
  liquid	
  Rb,	
  molten	
  salts)
– many	
  other	
  (180)	
  publications	
  on	
  a	
  broad	
  range	
  of	
  topics	
  (e.g.	
  

fullerenes,	
  magnetic	
  materials…)	
  and	
  innovations	
  continuing	
  to	
  
present	
  day

– Showed	
  all	
  of	
  us	
  how	
  to	
  use	
  acceptance	
  diagrams
• After	
  coming	
  to	
  NIST,	
  built	
  and	
  operated	
  DCS
• Led	
  Chemical	
  Physics	
  of	
  Materials	
  team



Bill

• Completed	
  his	
  PhD	
  at	
  McMaster	
  in	
  1972	
  on	
  
lattice	
  vibrations	
  in	
  alloys

• Did	
  a	
  post-­‐doc	
  at	
  ORNL	
  in	
  1973-­‐1975
• Went	
  to	
  Ames	
  Lab	
  in	
  Iowa	
  as	
  a	
  physicist
• Joined	
  the	
  NCNR	
  (then	
  called	
  CNRF)	
  in	
  1990
• Continued	
  his	
  research	
  and	
  was	
  asked	
  to	
  set	
  
up	
  User	
  Program



Research	
  Highlights

• Research	
  on	
  dynamics	
  of	
  mixed	
  crystals	
  and	
  
alloys

• Lattice	
  dynamics	
  of	
  tungsten	
  bronzes,	
  solid	
  
He,	
  amorphous	
  materials	
  (e.g.	
  Si,	
  Ge,	
  alloys)

• Graphite	
  intercalates
• Fullerenes	
  and	
  derivatives
• Glasses



User	
  Program

• Bill	
  set	
  up	
  a	
  complex	
  user	
  program	
  review	
  
system	
  that	
  Dan	
  has	
  described	
  to	
  me	
  as	
  “that	
  
stupid	
  system	
  that	
  you	
  and	
  Jack	
  agreed	
  to”

• Quickly	
  established	
  the	
  NCNR	
  user	
  system	
  as	
  
one	
  of	
  best	
  in	
  world	
  – a	
  model	
  for	
  others

• Many	
  have	
  told	
  me	
  over	
  the	
  years,	
  most	
  
recently	
  Roger	
  Pynn in	
  January,	
  that	
  Bill	
  made	
  
it	
  work	
  through	
  his	
  knowledge,	
  patience,	
  
persistence,	
  courtesy	
  and	
  hard	
  work



David

• PhD	
  with	
  Jack	
  Carpenter	
  at	
  Michigan	
  (1974)	
  
Nuclear	
  Engineering

• Research	
  Associate,	
  Rutherford	
  Lab	
  (1974-­‐77)
• University	
  of	
  Missouri	
  1977-­‐89	
  (with	
  visiting	
  
stints	
  at	
  CEN	
  Saclay and	
  Rutherford	
  Appleton	
  
Laboratory)

• CSTL	
  NIST	
  1989-­‐2001
• NCNR	
  2001-­‐2015



Research	
  Highlights
• Research	
  with	
  Jack	
  Carpenter	
  on	
  non-­‐crystalline	
  
carbon

• Development	
  of	
  moderators	
  for	
  spallation	
  
sources

• SANS	
  and	
  USANS	
  studies	
  of	
  “rocks”
• Many	
  contributions	
  to	
  instrumentation
– Development	
  of	
  focusing	
  capillary	
  lenses
– Use	
  of	
  refractive	
  optics	
  for	
  SANS
– Correction	
  of	
  data	
  for	
  prompt	
  gamma	
  analysis
– Wolter optics	
  for	
  neutron	
  focusing



NCNR	
  Facility	
  
• David	
  contributed	
  to	
  many	
  instruments	
  and	
  
methods,	
  throughout	
  his	
  time	
  here	
  (e.g.	
  focusing	
  
capillary	
  lenses,	
  data	
  reduction	
  for	
  Prompt	
  
Gamma,	
  use	
  of	
  refractive	
  optics)

• In	
  2004	
  David	
  became	
  Instrument	
  Responsible	
  for	
  
USANS

• Since	
  then,	
  he	
  has	
  helped	
  to	
  develop	
  a	
  broad	
  
user	
  community,	
  especially	
  in	
  the	
  study	
  of	
  rocks

• Without	
  exception,	
  users	
  that	
  I	
  have	
  interacted	
  
with	
  have	
  had	
  nothing	
  but	
  good	
  to	
  say	
  about	
  his	
  
support	
  of	
  their	
  research	
  and	
  his	
  good	
  nature



Final	
  Note

• As	
  a	
  former	
  manager	
  of	
  the	
  NCNR,	
  I	
  want	
  to	
  
express	
  my	
  personal	
  thanks	
  to	
  all	
  three	
  for	
  
their	
  dedication,	
  their	
  creativity,	
  and	
  their	
  
friendship	
  over	
  the	
  past	
  40-­‐50	
  years.	
  Best	
  
wishes	
  on	
  your	
  retirement	
  – I	
  hope	
  that	
  you	
  
enjoy	
  it	
  as	
  much	
  as	
  I	
  am	
  enjoying	
  mine.


