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The Programs at Cornell

At Cornell, g raduate  s tudy in eng inee ring  
and applied sc ie nce  is co n du c te d  in the 
con text of a large and d ive rse  un iversity 
w ith an in ternationa l reputation. Part of 
th is reputation is as a lead ing research 
university; in eng ineering  fie lds, fund ing 
for research cons is ten tly  p laces Corne ll 
am ong the top  five institu tions in the 
nation. Excellent fac ilities  and an 
outstanding facu lty  are im portan t 
com ponents  of the  w ea lth  of U n iversity 
resources ava ilab le  to every gradua te  
student.

S ince individual g radua te  p rogram s are 
organized w ith in fie lds of instruction , th is 
A nnouncem en t is in tended as an 
in troduction  to the  various g radua te  
fie lds in engineering  and applied 
sc ience . Each fie ld is described  briefly, 
and the  pro fessors are listed w ith the ir 
research interests.

The  degrees offered in each  area 
inc lude the research -o rien ted  M aste r of 
S c ience  (M.S.) and D octo r of Philosophy 
(Ph.D.) degrees and, usually, the 
professional M aster of Engineering 
(M .Eng.) degree.

In p lanning an M.S. or Ph.D. program , a 
student m ust first se lec t a g radua te  field, 
s ince  adm iss ion is de te rm ined  by the 
facu lty  w ho are m em bers  of tha t field. 
B ecause  the  separa tion  of g radua te  
program s into fie lds is necessa rily  
som ew hat a rb itra ry— som e a reas of 
research are in te rd isc ip lina ry  and som e 
fie lds d raw  on facu lty  m em bers  in 
re lated departm ents  or a re a s — the 
in form ation in th is booklet shou ld  he lp in 
the se lection. Each can d ida te  a lso 
chooses, usually tow ard  the beg inn ing of 
res idency, a Specia l C om m ittee  headed 
by the pro fessor w ho will d irec t the 
thesis research. T he  se lection  of th is 
com m ittee , w h ich  superv ises the 
studen t's  entire program  and progress, 
m ay also be fac ilita ted by the  in fo rm ation 
g iven here.

M .Eng. deg rees  a re  o ffe red in e leven 
fie lds: ae rospace , ag ricu ltu ra l, chem ica l, 
c iv il and env ironm en ta l, e lec trica l, 
m echan ica l, and nu c le a r eng ineering ; 
com p u te r sc ie nce ; eng inee ring  physics; 
m ateria ls  sc ie nce ; and opera tions 
research  and industria l eng inee ring . In 
addition, the re  is a cu rricu lu m  in 
m anu fac tu ring  system s tha t leads to  a 
D e an 's  C ertifica te  and an M.Eng. degree 
in one  of the  e leven fie lds. A  degree  in 
geo log ica l s c ie n ce s  is pend ing . T he  
M.Eng. deg rees  entail design p ro jects  
ra ther than thesis  resea rch  and usually 
requ ire  one  yea r of study. In genera l, the 
M .Eng. w ork  is superv ised  by pro fessors  
w ho are m em bers  of the  co rrespond ing  
g radua te  fie lds.

G rad u a te  E n ro llm ent and  S u pp o rt

T he  num be r of ap p lican ts  to g radua te  
p rogram s in eng inee ring  and app lied  
sc ie n ce  has inc reased  s tead ily  in recen t 
years, and the re  has been  a m odera te  
rise in the num ber enro lled . In 1 9 8 4 -8 5 , 
adm iss ion  w as offered to  abou t 31 
pe rcen t of those  w ho  app lied  fo r the 
M .S ./P h .D . program , and abou t 79 
pe rcen t of those  w ho app lied  fo r the  
M .Eng. p rogram . T he  num ber of 
g radua te  studen ts  is abou t e leven 
hundred and the research  facu lty  
num be rs abou t tw o  hundred.

G radua te  s tudents a re  supported  by a 
varie ty of fe llow sh ips, ass is tan tsh ips, and 
s tipends tha t are ava ilab le  th rough  the 
G radua te  School, the  C o llege , the 
departm ents , and spec ia l p rogram s and 
cen ters . T he  support tha t can  be offered 
to an ind iv idual is c o m m u n ica te d  to the  
app lican t by the  G radua te  School. 
G enera lly  the  support cove rs  tu ition and 
fees and inc ludes a stipend.

A s one  of the  na tio n ’s m ajor research 
universities, Corne ll offers unusually 
ex tens ive  fac ilities  in m any areas of 
investiga tion . Som e of these  are 
m en tioned  here in con ne c tion  w ith the 
various fie lds of study. Som e are 
ava ilab le  fo r g radua te  research  through 
C o rne ll's  ou ts tand ing  in te rd isc ip lina ry 
cen ters.

C o rne ll’s leadersh ip  in organ iz ing and 
equ ipp ing  in te rd isc ip lina ry  research 
cen te rs  is a s ign ifican t fac to r in its 
a ttrac tiveness  as a g radua te  university. 
S om e labora tories are national facilities, 
o ffering equ ipm en t and consu lta tion  that 
w ou ld  be unava ilab le  under the  usual 
un ive rs ity  constra in ts . O thers  are 
supported  by federa l a g en c ies  or 
co rp o ra te  g roups. C ente rs  and program s 
of pa rticu la r in te rest to gradua te  students 
in eng inee ring  and the  sc ie n ce s  are 
g iven in the  acco m p a n y in g  list.

Im portan t to m ost g radua te  students in 
eng inee ring  and app lied  sc ie nce  are the 
U n ive rs ity ’s com p u tin g  facilities. T he  
cen tra l system  inc ludes IBM m ainfram e 
and DEC VAX system s and Floating 
Point S ystem s A rray P rocessors. These  
a re  a cc e s s e d  by m eans o f in teractive 
te rm ina ls  and g ra ph ics  fac ilities  at 
con ven ien t loca tions on the  cam pus.
T he  cen tra l system  a lso inc ludes an IBM 
supercom pu te r, w h ich  is acce ssed  
th rough  ne tw ork  nodes in various parts 
of the  cam pus. C o llege  of E ngineering 
bu ild ings a re  in te rconnected  by an 
Ethernet. S pecia lized equ ipm en t for 
c o m p u te r-a id e d  design is available.
M any de pa rtm en ts  and research  groups 
have com p u te rs  ded ica ted  to  the ir 
research ; these  inc lude  IBM 4341 , DEC 
VAX, Data G enera l, PRIME, AT&T, and 
o ther com p u te rs  of s im ila r power, plus 
num erous  AT& T, H ew le tt-P acka rd , IBM, 
M acin tosh , and o ther m ic rocom pu te rs  
and w orksta tions.

A lso  of un ive rsa l im portance  is the 
U n ivers ity 's  ou ts tand ing  library, 
com p ris in g  m ore  than five m illion 
vo lum es and a com p reh ens ive  period ica l 
co llec tion .

Facilities for Graduate Research



Interdisciplinary Centers,
Laboratories, and Programs
B io techno logy P rogram  

C enter for App lied M athem atics  

C enter for Environm ental R esearch 

C enter for International Studies 

C enter for R adiophysics and S pace 
Research

C enter for T heo ry  and S im ulation in 
S c ience  and Engineering (Theory 
Center)

C om pute r-A ided  D esign Instructional 
Facility (CADIF)

Cornell FHigh Energy S ynch ro tron  S ource  
(CHESS)

Cornell Labora tory for Environm enta l 
A pp lica tions of R em ote S ensing 
(CLEARS)

C ornell M anufacturing  Engineering and 
P roductiv ity P rogram  (CO M EPP)

Cornell Program  fo r the  Study of the 
C ontinents (C O P STO C )

Institute for the  Study of the C ontinents 
(INSTO C )

Laboratory of P lasm a S tudies 

M ateria ls S c ience  C enter 

M athem atica l S c iences  Institute (M SI) 

National A stronom y and Ionosphere 
C enter (operated by C orne ll in Puerto 
R ico)

National R esearch and R esource Facility 
for S ubm icron S tructures (National 
S ubm icron Facility or NRRFSS)

Program  of C om pute r G raph ics  

Program  on Science , T echno logy , and 
Society

S em iconducto r R esearch C orpora tion  
Program  for VLSI M ic ro sc ien ce  and 
T echno logy  (SRC)

W ard Laboratory of N uc lea r Engineering

Funding for Research

T he  annua l expend itu res  fo r p ro ject 
resea rch  in eng inee ring  and app lied  
s c ie n c e  at C orne ll have inc reased  in the 
past six yea rs  from  abou t $11 m illion to 
m ore than $34 .9  m illion (in 1 9 8 4 -8 5 ). 
A cco rd in g  to the  survey of eng inee ring  
co llege  research  and g radua te  study 
tha t w as pub lished in 1985  in 
E ng ineering  Education, C orne ll held fifth 
p lace  in tota l expend itu res  for 
eng inee ring  research . T he  annual 
expend itu res ave raged  abou t $ 1 6 5 ,0 0 0  
per facu lty  m em ber.

A bou t 77 pe rcen t of the  fund ing for 
C o rne ll’s research  in eng inee ring  com e s  
from  federa l agenc ies, w ith the  N ational 
S c ie nce  Foundation prov id ing  over half 
the  tota l am ount. Industry has been 
con tribu ting  an inc reas ing  share, 
how ever; fund ing  from  industria l sou rces  
has risen by a fa c to r of abou t five  in the 
past six yea rs  to a cu rre n t level of abou t 
14.7 percen t. In addition, co rpo ra tions  
have g iven va luab le  eq u ipm en t and 
funds fo r labora tory renova tion. T he  
co n se n su s  of the  facu lty  is tha t the 
increas ing  industria l s u p p o rt— and 
pa rtic ipa tion  in resea rch  p ro g ra m s—  
s treng thens the  position of C orne ll as a 
gradua te  resea rch  university.

Information for Applicants

T he  m ost im portan t c o n ta c t for a 
p rospec tive  M.S. o r Ph.D. degree 
ap p lican t is the  g radua te  facu lty  
rep resen ta tive  of the  fie ld  of interest. 
T hese  representa tives, w ho are identified 
in the  fo llow ing sections, will be glad to 
provide deta iled in fo rm ation  on the 
opportun ities  ava ilab le  for s tudy and 
research . S tudents in te rested in one of 
the  p ro fessiona l degrees m ay w rite  to 
the asso c ia te d  departm ent, school, or 
g radua te  fie ld or to the  M aster of 
Eng ineering  D egree Program , C ornell 
Un ivers ity , H o llis te r Hall, Ithaca, N ew  
York 1 4 8 5 3 -3 5 0 1 .

T he  A n n o u n c e m e n t o f the G raduate  
S cho o l and In trod uc in g  C orne ll should 
be consu lted  for in fo rm ation on 
adm iss ion, financ ia l aid, and degree 
requ irem en ts , as well as genera l 
in fo rm ation  abou t the University. 
A c a d e m ic  p rogram s and cou rses  are 
described  in C ourses o f Study. C op ies of 
these  pub lica tions m ay be ob ta ined by 
w riting to Corne ll U n iversity 
A nn ou nce m en ts , B uild ing 7, R esearch 
Park, Ithaca, N ew  Y ork 1 4 8 5 0 -1 2 4 7 .

A pp lica tion  m ateria ls, inc lud ing  financia l 
aid in fo rm ation  and request form s, m ay 
be ob ta ined from  the G raduate  School, 
C orne ll Un iversity, Sage G raduate  
Center, Ithaca, N ew  Y ork  1 4 8 5 3 -6 2 0 1 , 
or from  a g radua te  facu lty  
representa tive . A pp lica tion  m ateria ls  for 
any of the  M.Eng. p rogram s m ay be 
ob ta ined by w riting to G raduate  
P rofessional E ng ineering P rogram s, 
C orne ll U niversity, H o llis te r Hall, Ithaca, 
N ew  Y ork  1 4 8 5 3 -1 2 4 7 .



Aerospace Engineering

4 A e ro spa ce  eng inee ring  is con ce rn ed  
w ith the  flight of a ircraft, m issiles, and 
spa ce  veh ic les. C lass ica l a reas are 
ae rodynam ics, con tro l, and propu ls ion, 
but the  fie ld ’s fron tie rs a re  cons tan tly  
expand ing as new, often in te rd isc ip lina ry  
prob lem s are encounte red . A t Corne ll 
abou t tw en ty  g radua te  studen ts  are 
enrolled in p rogram s des igned  to 
p repare them  for resea rch  and 
advanced  deve lopm en t in th is  fie ld  of 
rap id ly chang ing  sc ie n c e  and 
techno logy.

Program s lead ing to M.S. and Ph.D. 
degrees are offered in the  G raduate  
Field of A e ro spa ce  Eng ineering . In the 
curricu lum , em phas is  is p laced upon 
fundam enta l sc ie n ce  as well as curren t 
design p ractice . S tudents are 
encou raged  to take  cou rse s  in physics, 
m athem atics , chem is try , astronom y, and 
allied eng ineering  sub jects, as w ell as in 
ae rospace  eng ineering. C ourses  offered 
in the c lose ly  re lated G radua te  Field of 
M ech an ica l Engineering are pa rticu la rly  
relevant, and the  tw o  fie lds  c o n d u c t a 
jo in t w eek ly  co lloqu ium  and jo in t 
resea rch  con fe rences . G raduate  
s tuden ts  often find these  opportun ities  
fo r d iscuss ion  w ith facu lty  m em bers  and 
o ther s tudents pa rticu la rly  he lp fu l in the 
early  phases of the ir research . T he  
entire  g roup  opera tes as a resea rch  
team , and a friendly, in form al 
a tm osphe re  prevails.

T he  M .E ng .(A e rospace) program  
em phasizes the app lica tion  of bas ic  
sc ie nce  to  ae rosp ace  eng inee ring  
problem s. S tudents acq u ire  a 
fundam enta l ba ckg round  and becom e 
fam ilia r w ith tech n iq ue s  tha t will rem ain 
useful in all m odern  eng inee ring  
deve lopm ents. R equ irem ents  fo r the 
degree, usually com p le te d  in one  year, 
inc lude  com p le tion  of c o re  cou rses  in 
flu id m echan ics , theo re tica l 
ae rodynam ics, or h igh -te m pe ra tu re  
gasdynam ics ; a se q u e n ce  in 
m athem atics ; e lec tives; and w ork  on a 
design pro ject.

Experim enta l fac ilities  a re  ava ilab le  fo r 
labora tory stud ies in flu id m ech an ics , 
ae rodynam ics , tu rbu lence , ga sdyn am ics , 
m ag ne to hyd rodyn am ics , p lasm a- 
dynam ics , com bustion , laser chem is try , 
g e ophys ica l flu id dynam ics , fe rro flu id ics , 
and acous tics .

T he  fie ld  has a long h istory of p ioneering  
w ork  in the  deve lopm en t of the  sho ck  
tube as a resea rch  too l fo r the  s tudy of 
c he m ica l k ine tics  and e lec trica lly  
c on du c ting  gases  and fo r supporting  
stud ies in fus ion  p lasm a dyna m ics  and 
laser chem is try . O ther spec ia l fac ilities  
inc lude  w ind tunne ls  fo r investiga tions of 
tu rbu lence ; of au tom ob ile , b icyc le , 
a irp lane, and w indm ill m odels; and of 
co llis ion less  p lasm as.

Facilities

T h e  resea rch  em phas is  is on basic 
p rob lem s in flu id  m echan ics , 
a e rod ynam ics , and com bustion . Includec 
a re  s tud ies  in tu rbu lence , transo n ic  and 
unsteady flow s, and geop hys ica l and 
a tm osp he ric  flow, as well as the 
d e ve lopm e n t of com pu ta tiona l 
tech n iq u e s  fo r ana lyz ing these  problem s. 
Im portan t a reas of app lica tion  are the 
d ispe rsa l and con tro l of po llu tants, 
a e rod ynam ic  no ise genera tion , and 
tu rbo m ach ine ry  flo w  problem s.

C u rren t resea rch  inc ludes, for exam ple , 
p ro jec ts  c o n ce rn e d  w ith p rob lem s of 
ae rod ynam ic  no ise asso c ia te d  w ith 
h e licop te r rotors, and o the r ae rod ynam ic  
p rob lem s assoc ia ted  w ith unsteady and 
transo n ic  e ffects; a study of tu rbu le nce  
and the m ode ling  of its properties; the 
de ve lopm e n t of com pu ta tiona l 
te ch n iq u e s  fo r tra n so n ic  flow  problem s; 
and the pred ic tion  of ro tating stall in 
tu rbo m ach ine s . O ther resea rch  activ ities 
ex tend  to  such  varied  sub je c ts  of study 
as con vec tio n  ce lls  w ith in  the  earth  and 
the  m oon, the  possib ilities of fusion 
pow er, com p u tin g  tech n iq u e s  fo r fluid 
m e ch a n ica l p rob lem s, and flu id m otion 
and heat trans fe r in po lym er m elts.

E xam p les of sub je c t a reas in w h ich  
M .Eng. s tuden ts  can  do p ro ject work 
inc lude  po llu tion  con tro l for au tom ob ile  
e n g ines  w ithou t loss of e ffic iency; 
hyd rogen  and m ethano l internal 
c om b us tio n  eng ines; veh ic le  
a e rodynam ics ; so la r-en e rg y  co llec to rs ; 
con tro lled  fusion; e le c tr ic  probes as 
com b us tio n  analyzers; w ind tunnel 
experim enta tion ; a tm osp he ric  flow ; 
uns teady  flow  experim enta tion ; and 
p roperties  of tu rbu lence .

Areas of Research



Peter L. Auer, A.B. (Cornell), Ph.D. 
(C aliforn ia Institute of T echno logy): 
p lasm a physics, fus ion  pow er, energy  
p o licy  analysis

David A. C aughey, B.S.E. (M ich igan), 
A.M., Ph.D. (P rinceton): flu id  dynam ics, 
transon ic  flow, com pu ta tiona l 
ae rodynam ics

P. C. Tob ias de Boer, lr.(M .E.) (Delft, 
the N etherlands), Ph.D. (M ary land): 
com bustion  processes, a lte rna tive  fue ls  
for com bustion  engines, h igh -  
tem pera ture  ga sdyn am ics  

A lbert R. G eorge, B.S.E., A.M., Ph.D. 
(P rinceton): flu id  dynam ics, aco u s tics  
an d  no ise contro l, ae rodynam ics, 
au tom otive  eng ineering  

F rederick C. G ouldin, B.S.E., Ph.D. 
(P rinceton): com bustion , flu id  dynam ics, 
air po llu tion, com b ustio n  spe c tro sco p y  

S idney Leibovich , B.S. (C a liforn ia  
Institute of T echno logy), Ph.D. (Cornell): 
flu id dynam ics, w ave propagation , a ir- 
sea in te ractions

G eoffrey S. S. Ludford, B.A., M.A., Ph.D., 
Sc.D. (C am bridge): flu id  m echan ics , 
m agne tohyd rodynam ics, com b ustio n  an d  
re la ted  app lied  m a them atics  

John L. Lum ley, B.A. (F larvard), M.S.E., 
Ph.D. (Johns H opkins): flu id  dynam ics, 
tu rbu lence  a n d  tu rbu lence  m odeling, 
geop hys ica l turbu lence, s toch as tic  
processes

Franklin K. M oore, B.S., Ph.D. (Cornell): 
flu id  dynam ics, energy system s, the rm a l 
pollution, tu rbom ach ine ry  

S tephen B. Pope, B.Sc., M .Sc., Ph.D. 
(Im peria l C o llege, London): com bustion , 
turbu lence, flu id  m echan ics , n u m erica l 
m ethods

Edwin L. Resler, Jr., B.S. (N o tre  Dam e), 
Ph.D. (Cornell): h igh -tem pera tu re  
gasdynam ics, po llu tion  contro l, fe rro flu id  
m ech an ics

Shan-Fu Shen, B.S. (N a tional C entra l, 
China), Sc.D. (M.I.T.): aerodynam ics, 
com pu ta tiona l flu id  m echan ics , po lym e r 
p ro cess ing

D ennis G. Shepherd, B.Sc. (M ich igan): 
flu id  m echan ics , tu rbom ach inery, the rm a l 
an d  w ind  po w e r

Faculty Members and Their Research
Interests

Dona ld  L. T u rco tte , B.S. (C a liforn ia  
Institute of T echn o logy ), M .Aero.E. 
(C orne ll), Ph.D. (C a lifo rn ia  Institute of 
T echn o logy ): ge om e chan ics , 
g e o p h ys ica l flu id  dyn am ics  

Z e llm an W arhaft, B E. (M e lbou rne ), Ph.D. 
(London): exp e rim e n ta l flu id  m echan ics , 
tu rbu lence, m ic ro m e teo ro lo gy

Further In fo rm ation

Further in fo rm ation m ay be ob ta ined  by 
w riting to Ze llm an W arhaft, G radua te  
Facu lty  R epresentative , A e ro spa ce  
Eng ineering , C orne ll Un iversity, U pson 
Hall, Ithaca, N ew  Y ork  1 4 8 5 3 -7 5 0 1 .



Agricultural Engineering

g T he  app lica tion  of eng inee ring  to 
ag ricu ltu re  and the  re la ted food - 
p roduction  and p rocess ing  industries is a 
broad field, and d ivers ity  of in terests 
cha racte rizes g radua te  s tudy in the  Field 
of A gricu ltu ra l Eng ineering  at Cornell.

M ore than fifty s tuden ts  from  all reg ions 
of the  U n ited S tates and from  several 
o ther coun tries  are enro lled  in p rogram s 
leading to the  deg rees  of M.S., M.Eng. 
(A gricu ltu ra l), M.P.S. (A g ricu ltu re )— the 
M aster of P rofessional S tud ies— or Ph.D. 
For the M.S. and Ph.D. degrees, thesis  
research  is co n du c te d  on sub jects  tha t 
range from  the en tire ly  theore tica l to  the  
a lm ost com p le te ly  experim enta l, 
a lthough m ost com b in e  ana ly tica l and 
experim enta l work. T he  cu rricu la  d raw  
on strong p rogram s at Corne ll in 
m a them atics  and in the  physica l, 
b io log ica l, and eng ineering  s c ie n ce s  and 
cha rac te ris tica lly  re flec t an 
in te rd isc ip lina ry  approach . T he  M.Eng. 
and M.P.S. degree program s offer 
advan ced  cou rse  w ork  and pro ject 
deve lopm en t ra ther than thes is  research . 
T he  M.Eng. is a p rogram  in tended to 
prepare students fo r eng inee ring  
practice ; the  M.P.S. program  em phasizes 
the  app lica tions of tech no log y  to 
agricu lture.

Facilities

M ajor labora tories in the  ag ricu ltu ra l 
eng inee ring  bu ild ing inc lude  those  for 
research  in a g ricu ltu ra l-w as te  
m anagem ent, fo r sm a ll-an im a l 
ca lo rim e try  and env ironm en ta l 
phys io log ica l stud ies, fo r ap p lica tio ns  of 
b io techno logy, fo r e lec tron ics  and 
com pu te rs , and fo r w ork  in the 
con tro lled -a tm o sph e re  s torage of 
ag ricu ltu ra l m ateria ls. N u m erous  m in i- 
and m ic ro com pu te rs  a re  ava ilab le  fo r 
da ta  process ing , ins trum en ta tion  
deve lopm ent, and the con tro l of 
experim enta l p rogram s.

O the r fac ilities  inc lude  the  nearby 
A gricu ltu ra l W aste  M anagem en t 
Labora to ry  for p ilo t-p lan t stud ies, the 
A n im a l S c ie n ce  T e a ch in g  and R esearch 
C enter, p lots fo r the  s tudy o f nu trien ts 
and runoff, g reenhouses, and p lan t- 
g row th  cham bers . T he  U n ivers ity 's  
exce llen t library and co m p u tin g  fac ilities 
con tribu te  to the  qua lity  and 
e ffec tive ness  of the  g radua te  program s.

A reas of Research

T he  d ivers ity  and v ita lity  of ag ricu ltu ra l 
eng inee ring  p rog ram s at C orne ll are 
dem onstra ted  by the  range  of recen t 
and cu rre n t resea rch  and design  
pro jects. W ork  on the  conserva tion , 
p roduction , and use of energy inc ludes  
pro jec ts  on so lar re frigera tion, the  con tro l 
of heat loss in g reenhouses , ene rgy  
m an ag em en t on da iry  farm s, and b iogas 
production  from  ag ricu ltu ra l w astes. T he  
m echan iza tion  of fru it and vege tab le  
harvesting, in tegra ted pest m anagem en t, 
hand ling, p rocess ing , and s torage 
con tinu es  to be a m a jo r area of study; 
p ro jects  inc lude  investiga tions of the  
in fluence  of hand ling p ro ced u res  and 
s to rage  en v ironm en ts  on p ro du c t quality. 
R esearch in the  area of a g ricu ltu ra l- 
w as te  m an agem en t inc ludes  the  
investigation of w ays  to  m in im ize the  
env ironm en ta l im p ac t of ag ricu ltu ra l 
p roduction , and con s ide ra tion  of 
requ irem en ts  fo r soil and w a te r 
m anagem en t. E nv ironm enta lly  sound  
a p p ro ache s  to  the  m an ag em en t of 
an im a l w as te  and fo o d -p ro ce ss in g  w aste  
are under study. C onse rva tion  and use 
of w a te r resou rces  is an area of ac tive  
research , re lated to both do m es tic  and 
in te rna tiona l prob lem s.

A  fea tu re  of m uch  of the  research  and 
p ro jec t ac tiv ity  is system s analysis. Thi 
a p p ro a ch  has been used to  exam ine  tt 
in fluence  of m any in te racting  fac to rs  or 
the  ag ricu ltu ra l p roduction  system  and 
the  re la ted env ironm en t. T yp ica l specifi 
sub je c ts  of ana lys is  are p roduc t storag 
phys io log ica l lim its to an im al productiv i 
b iom ass convers ion , theory  o f fa ilu re  fc 
p lan t tissue, m athem atica l m odeling of 
b io log ica l system s, and c rop  productior 
in con tro lled -e nv iro nm e n t agricu lture.

T he  m any lines of research  and pro jec 
de ve lopm e n t are g rouped into nine 
genera l areas:

Energy 

Loca l Roads

E nvironm enta l Energy and W aste 
M an ag em en t

Soil and W ater Eng ineering  

Food and B io log ica l E ng ineering 

In ternationa l A gricu ltu ra l D eve lopm ent 

P ow er and M ach ine ry  

FHandling and P rocess ing  M ateria ls 

S tructu res and T he ir E nvironm ent



Louis D. A lbright, B.S.A.E., M.S., Ph.D. 
(Cornell): greenhouses  a n d  ag ricu ltu ra l 
build ings, energy m anagem ent, 
com p u te r s im u la tion  o f the rm a l 
environm ent, so la r app lica tions  

Danie l J. A neshansley, B.S.E.E 
(C inc inna ti), M.S., Ph.D. (Cornell): 
app lica tions o f e lec tron ics  in b io lo g ica l 
system s, be hav io r o f insects, 
app lica tions o f com pu te rs  

Jam es A. B artsch, B.S., M.S.
(W isconsin), Ph.D. (Purdue): storage  
system s fo r ho rticu ltu ra l crops, p ro d u c t 
dam age, p rope rties  o f foo d  and  
b io log ica l m ateria ls  

W ilfried H. Brutsaert, B.S. (G hent, 
Belg ium ), M.S., Ph.D. (Ca liforn ia , Davis): 
hydrau lics, hydrology, g ro un dw a te r flow  

J. Robert Cooke, B.S., M.S., Ph.D. (N orth 
Caro lina  State): b io lo g ica l engineering, 
p lan t-w a te r re lationships, eng inee ring  
properties o f b io log ica l m aterials, 
m athem atica l eng inee ring  analysis, 
m icrocom pu te rs

Ronald B. Furry, B.S., M.S. (Cornell), 
Ph.D. (Iow a State): con tro lled - 
atm osphere  s to rage  o f fruits an d  
vegetables, s im ilitude m ethodo logy, p lan t 
and an im a l env ironm en ts  

Kifle G. G ebrem edhin , B.S.C.E., M.S., 
Ph.D. (W isconsin): s truc tu ra l ana lys is  
an d  design, an im a l ho us ing  system s, 
the rm a l environm ent, hea t an d  m ass  
transfer, m ode ling  o f an im a l energe tics  

R ichard W. G uest, P.E.; B.S., M.S. (North 
D akota State): a g ricu ltu ra l w aste  and  
energy m anagem ent, da iry  a n d  lives tock  
eng ineering

W esley W. G unkel, B.S. (N orth D akota 
State), M.S. (Iow a State), Ph.D.
(M ich igan State): energy, ag ricu ltu ra l 
po w e r an d  m ach inery, m ach in e  safety, 
pe s t contro l, m ateria ls  handling, 
in te rna tiona l ag ricu ltu ra l m echan iza tion

Faculty Members and Their
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D oug las A. Haith, B.S., M.S. (M .I.T.),
Ph.D. (C orne ll): en v iro nm en ta l-sys tem s  
analysis, w a te r-qu a lity  m anagem en t, 
w ate r reso u rce s

Lynne FI. Irwin, B.S., M.S. (Ca liforn ia , 
B erke ley), Ph.D. (T exas A &  M): h igh w ay  
eng ineering, h igh w ay  m ateria ls  
eva luation , so il stab ilization, 
transporta tion  in de ve lop ing  countries, 
co m m u n ity  a n d  re so u rce  de ve lopm e n t 

W illiam  J. Jew ell, B.S. (M aine), M.E. 
(M anha ttan  C o llege), Ph.D. (S tanford): 
en e rg y  a n d  w aste  treatm ent, un it 
p ro ce ss  deve lopm ent, la nd -tre a tm en t 
costs, ru ra l e n v iro nm en ta l engineering, 
ag ricu ltu ra l-w as te  m an a g e m e n t 

D avid C. Lud ington, B.S., M.S. (C ornell), 
Ph.D. (Purdue): re frige ra tion  a n d  he a t- 
p u m p  system s, re co ve ry  a n d  use o f 
re je c t energy

John L. Lum ley, B.A. (P larvard), M.S.E., 
Ph.D. (Johns F lopkins): flu id  dynam ics, 
tu rbu le nce  a n d  tu rbu le nce  m odeling , 
g e o p h ys ica l tu rbu lence, s to ch a s tic  
p ro cesse s

W illiam  F. M illier, B.S., Ph.D. (C ornell): 
a g ricu ltu ra l p o w e r a n d  m ach inery , 
m e c h a n ic a l ha rves ting  a n d  ha nd ling  o f 
tree fruits

Je a n -Y ve s  Parlange, B.S. (E cole 
N a tiona le  S uperiore de I'Aeronautique , 
Paris), Ph.D. (B row n): m athe m a tica l 
m od e ling  o f p h y s ic a l a n d  b io lo g ica l 
system s, ap p lica tio ns  o f 
the rm odynam ics , w a te r m o ve m e n t in 
soils

Ronald E. Pitt, B.S., M.S. (W iscons in), 
Ph.D. (C ornell): forage system s, 
b io lo g ica l m ateria ls, m a th e m a tica l 
m od e ling  o f b io lo g ica l sys tem s  

R ichard H. Rand, B.E. (C ooper Un ion), 
M.S., Sc.D . (C o lum b ia ): b iom echan ics , 
the o re tica l a n d  ap p lied  m ech an ics , 
d yn am ic  system s

G era ld  E. Rehkugler, P.E.; B.S., M.S. 
(C ornell), Ph.D. (Iow a State): des ign  o f 
ag ricu ltu ra l a n d  fo o d -p ro ce ss in g  
m ach inery , foo d  eng ineering, so la r 
re frigera tion, veh ic le  d yn am ics  

N o rm an R. Scott, B.S.A.E. (W ash ing ton 
S tate), Ph.D. (C orne ll): b iom a th e m a tica l 
m od e ling  o f an im a l system s, an im a l 
ca lorim e try , e n v iro nm en ta l physio logy, 
b ioeng ineering , e lec tron ic  
ins trum en ta tion

C hris tine  A. S hoem aker, B.S. (Californ ia , 
D avis), M.S., Ph.D. (Sou thern  Californ ia): 
p e s t m anagem ent, w a te r-reso u rce  
system s, m a th e m a tica l e co lo gy  

T a m m o  S. S teenhu is, B.S., M.S. 
(W agen ingen , the N e therlands), Ph.D. 
(W iscons in ): d ra inage / w ater 
m an a g e m e n t; in te rac tion  o f water, soil, 
a n d  c h e m ic a ls ; w a te rshe d  hyd ro logy  

M ichae l B. T im m ons, B.S. (O h io  State), 
M.S. (H aw aii), Ph.D. (C ornell): alte rna tive  
en ergy  system s, en v iro nm en ta l contro l, 
ventila tion, an im a l en e rge tics  

Larry P. W alker, B.S., M.S., Ph.D. 
(M ich iga n  State): en e rg y -sys te m s  
eng ineering, m a th e m a tica l m ode ling  an d  
optim iza tion

M ichae l F. W alter, B.S., M.S. (Illinois), 
Ph.D. (W iscons in ): w ate r resources, 
tro p ica l w a te r m anagem en t, sm a ll - 
w a te rshed  hydro logy, d ra inage

F urther In fo rm ation

M ore de ta iled  in fo rm ation is ava ilab le  in 
the pub lica tions  D e pa rtm e n t o f 
A gricu ltu ra l E ng ineering : The S taff an d  
P rogram  and A g ricu ltu ra l E ng ineering  
R esearch . R equests fo r these 
pub lica tions  and inqu iries regard ing any 
asp ec t of the  g radua te  p rogram s should 
be sen t to the  G radua te  Faculty 
R epresentative , A gricu ltu ra l Engineering, 
C orne ll U n ivers ity , R iley-R obb Hall, 
Ithaca, N ew  Y ork  1 4 8 5 3 -5 7 0 1 .



Applied Mathematics

2 B ecause  m a the m a tics  is in trins ic  to all 
a reas of eng inee ring  and applied 
sc ience , the  Field of A pp lied  
M athem atics  at C orne ll is in te r­
d iscip linary, w ith facu lty  m em b ers  draw n 
from  departm ents  th roughou t the 
University. R esearch and  s tudy in th is 
field are coo rd ina ted  th rough  the C ente r 
for A pp lied  M athem atics . T he re  are 
som e sixty co re  facu lty  m em bers  
assoc ia ted  w ith the  cen te r, and s tudents 
som etim es do the ir resea rch  w ith  o ther 
pro fessors w ho are not fo rm a lly  
m em bers of the  cen te r. A bou t th irty 
Ph.D. cand ida tes  are en ro lled  in the  
gradua te  field.

T he  gradua te  p rogram  is based on a 
solid founda tion  tha t inc ludes  the 
fundam enta ls  of pure m a them atics  and 
the m ethods of app lied  m athem atics .
T he  rem a inder of an in d iv idua l’s p rogram  
is des igned  by the  s tudent and his or 
her spec ia l com m ittee . C ourses  are 
se lected  from  those  offe red by a dozen 
a ca d e m ic  departm ents . S tudents w ith 
undergradua te  ba ckg ro und s  tha t inc lude  
a substantia l m a them atica l com p on en t 
are e lig ib le  to apply.

In terested s tudents  shou ld  be aw are  tha t 
C orne ll offers severa l d iffe rent g radua te  
program s in w h ich  app lied  m a them atics  
can be stud ied. T hose  w ith w e ll-de fined  
in terests shou ld  investiga te  the  su itab ility  
of p rogram s in the  F ie lds o f C om pu te r 
S c ience , M athem atics , O pera tions 
R esearch, S tatistics, and T heo re tica l and 
A pp lied  M ech an ics , as well as various 
o ther fie lds  in the  phys ica l sc ie n ce s  and 
eng ineering. T he  Field o f A pp lied 
M athem atics  is pa rticu la rly  appropria te  
for those in terested in c la ss ica l or 
m odern app lied  m a the m a tics  and for 
those  undertak ing tru ly  in te rd isc ip lina ry  
stud ies involv ing m a the m a tics  but lying 
be tw een the  areas e n com p assed  by 
o ther g radua te  fie lds  at Corne ll.

A ffilia ted w ith the  C e n te r for A pp lied  
M a them atics  is the  M athem atica l 
S c ie nce s  Institute (M SI), funded  by the 
D epartm ent of D e fense. MSI prov ides 
support fo r g radua te  students, 
postdoctora l fe llow s, and v is iting facu lty  
m em bers.

T he  C en te r fo r A pp lied  M a the m a tics  
m a in ta ins  facu lty  and s tuden t o ffices  and 
sem ina r room s in S age Hall.

T he  cen te r opera tes a DEC VAX 
11 /7 5 0  m in icom p u te r w ith co lo r- 
g ra ph ics  te rm ina ls, inc lud ing  an AED 
767. T h is  m ach in e  is linked to the 
theoryne t system  of m in icom p u te rs  in 
va rious o ther ca m p u s  locations, 
inc lud ing  fac ilities  of the  D epa rtm en ts  of 
Physics, M athem atics , and C o m pu te r 
S c ience , and via tha t ne tw ork  to  the  
national AR PAnet. T heo ryne t a lso 
provides links to  C o rn e ll’s IB M /F P S  
supercom pu te r.

A dd itiona l exce lle n t c o m p u te r se rv ices, 
as well as all o ther fac ilities  of the  
Un iversity, are ava ilab le  to  g radua te  
studen ts  in the  Field of A pp lied  
M athem atics .

A reas of R esearch

T he  extens ive  research  possib ilities 
inc lude  w o rk  in the  fo llow ing  genera l 
sub je c ts  and app lica tions: o rd inary  and 
partia l d iffe rentia l equa tions, num erica l 
analys is , func tiona l analysis, 
m a them atica l phys ics , c la ss ica l 
m ech an ics , dyn am ica l system s, 
ae rod ynam ics  and flu id  m ech an ics , 
as trophys ics , s ta tis tica l m ech an ics , 
app lied  probability , sta tistics, 
m athem atica l b io logy, popu la tion  grow th, 
gene tics , logic, au tom ata , ne tw orks, 
com b in a to rics , gam e theory, and 
m athem atica l eco no m ics .

Facilities

T oby  Berger, B.E. (Yale), M.S., Ph.D. 
(H arvard ): in fo rm ation  theory, s ta tis tica l 
com m u n ica tion , ran do m  p ro ce sse s  

Lou is J. B illera, B.S. (R ensse laer), M.S., 
Ph.D. (C ity U n ivers ity  of N ew  York): 
com b ina to rics , ga m e  theory  

Robert G. B land, B.S., M.S., Ph.D. 
(C orne ll): linea r p rogram m ing , 
co m b in a to ria l op tim iza tion, ne tw orks and  
m atrice s

Jam e s  A. B ram ble , A.B. (B row n), M.S., 
Ph.D. (M ary land ): n u m e rica l analysis, 
p a rtia l d iffe ren tia l equa tions  

H erbert J. C arlin , B.S., M.S. (C o lum b ia ), 
D.E.E., Ph.D. (P o ly te chn ic  Institute of 
B rooklyn): m ic ro w a ve  a n d  ne tw ork  
tech n iq ue s

C laud e  C ohen, B.S. (A m erican  
U nivers ity , C a iro), Ph.D. (P rinceton): flu id  
dynam ics , transport ph enom ena , light 
scattering , p o ly m e r system s  

T h o m a s  F. C o lem an, B.M ath., M .M ath., 
Ph.D. (W aterloo): n u m e rica l optim ization, 
a lgo rithm s

Robert C onne lly , B.S. (C arneg ie -M e llon ), 
Ph.D. (M ich igan): geom etry , topo logy  

Robert C onstab le , B.A. (P rinceton), M.S., 
Ph.D. (W iscons in ): theory  o f com puting , 
autom ata , lo g ic

David F. D e lcham ps, B.S.E. (P rinceton), 
S.M., Ph.D. (H arvard ): linea r an d  
no n lin e a r d y n a m ic a l system s, con tro l 
theory, es tim a tion  a n d  iden tifica tion  

R ichard  Durrett, B.S., Ph.D. (S tanford): 
p ro ba b ility  theory

E ugene B. Dynkin, C and.Sc., D.Sc. 
(M o sco w  ): p ro ba b ility  theory  

G rego ry  S. Ezra, B.A., D.Phil. (O xford): 
th e o re tica l chem is try , c h e m ic a l p h ys ics  

R oger H. Farrell, Ph.B., M.S. (C h icago), 
Ph.D. (Illinois): m a th e m a tica l s ta tis tics  

T e rre n ce  L. Fine, B.E.E. (C ity C o llege of 
N ew  York), S.M., Ph.D. (H arvard): 
d e c is io n  theory, founda tions  o f 
probab ility , m ode ling  

M ichae l E. Fisher, B.Sc., Ph.D. (London): 
founda tions  a n d  ap p lica tio ns  o f s ta tis tica l 
m ech an ics , com b in a to rics  

W o lfgang  H. J. Fuchs, B.A., Ph.D. 
(C am bridge ): m a th e m a tic a l m e tho ds  o f 
p h y s ic s

Faculty Members and Their Research
Interests



Leonard G ross, B.S,, M.S., Ph.D. 
(C h icago): analysis, m a the m a tics  o f 
quan tum  theory

Keith E. G ubbins, B.S., Ph.D. (London): 
s ta tis tica l m e ch a n ics  o f liquids, co m p u te r  
sim ulation o f liquids  

John G uckenhe im er, B.A. (H arvard),
Ph.D. (Ca liforn ia  at Berke ley): dyn am ica l 
system s, d iffe rentia l equa tions  

David C. Heath, A.B. (K alam azoo), M.S., 
Ph.D. (Illinois): app lied  probability , 
stochas tic  contro l, gam e theory  

Chris Heegard, B.S., M.S.
(M assachusetts , Am herst), Ph.D. 
(S tanford): com m u n ica tion s  a n d  
in fo rm ation system s  

Philip Holm es, B.A. (O xford), Ph.D. 
(Southam pton): non linea r m echan ics , 
dynam ica l system s, b ifu rca tion  theory  

John H. Hubbard, B.A. (H arvard), Dct. 
d ’Etat (Paris-Sud): ord inary  d iffe rentia l 
equations, iteration, frac ta ls  

C hung-Y uen Hui, B.A. (W isconsin), M.S., 
Ph.D. (H arvard): frac tu re  m echan ics , 
h igh -tem pera tu re  c ra c k  propagation, 
geom echan ics , asym p to tic  m ethods  

Robert A. Jarrow , B.A., M .B.A., Ph.D. 
(M.I.T.): m athe m a tica l e co no m ics  

Jam es T. Jenkins, B.S. (N orthw este rn), 
Ph.D. (Johns H opkins): no n line a r fie ld  
theories in m echan ics , con tinuum  
m ech an ics

Harry Kesten, D octo randus 
(A m sterdam ), Ph.D. (C ornell): p robab ility  
theory

M yunghw an Kim, B.S. (A labam a), M E., 
Ph.D. (Yale): b iom athem atics, 
bioeng ineering

Jam es A. K rum hansl, B.S. (D ayton), M.S. 
(Case), Ph.D. (Cornell): so lid -s ta te  
physics, m ic ro sco p ic  de sc rip tions  o f 
m acro sco p ic  p roperties  o f m ateria ls  

S idney Le ibovich, B.S. (C a liforn ia  
Institute of T echno logy), Ph.D. (Cornell): 
fluid dynam ics, m ag ne to hyd rodyn am ics  

S im on A. Levin, B.A. (Johns H opkins), 
Ph.D. (M ary land): m athe m a tica l biology, 
diffe rentia l equa tions  

R ichard L. Liboff, A.B. (B rooklyn), Ph.D. 
(N ew  Y ork Un iversity): k ine tic  theory, 
p lasm a physics, e lectrodynam ics, 
quan tum  m ech an ics

G eoffrey S. S. Ludford, B.A., M.A., Sc.D., 
Ph.D. (C am bridge ): flu id  m ech an ics , 
m ag ne tohyd rodynam ics , com b us tio n  and  
re la ted  app lied  m a the m a tics  

Franklin Luk, B.S. (C a lifo rn ia  Institute of 
T echn o logy), M.S., Ph.D. (S tanford): 
p a ra lle l m atrix  com pu ta tions  

John  L. Lum ley, B.A. (H arvard), M.S.E., 
Ph.D. (Johns H opkins): flu id  m echan ics , 
tu rbu lence, s to ch a s tic  p ro ce sse s  

M uku l K. M a jum dar, B.A. (C a lcu tta ),
M.A., Ph.D. (Ca liforn ia , Berke ley): 
m a th e m a tica l e co n o m ics  

Anil Nerode, A.B., B.S., M.S., Ph.D. 
(C h icago): logic, recu rs ive  fun c tions  an d  
com putab ility , au tom ata  

Law re nce  E. Payne, B.S., M.S., Ph.D. 
(Iow a State): pa rtia l d iffe ren tia l equa tions  

S. Le igh Phoenix, B.Sc., M .Sc. (G ue lph), 
Ph.D. (C ornell): m e c h a n ic a l reliability, 
pro ba b ilis tic  theories o f m a te ria l failure, 
com p os ite  m ateria ls, frac tu re  m e ch a n ics  

Narahari U. Prabhu, B.A. (M adras), M A . 
(B om bay), M .Sc. (M ancheste r): 
s to ch a s tic  p rocesses , ana lys is  a n d  
con tro l o f s to ch a s tic  sys tem s  

R ichard  H. Rand, B.E. (C ooper Un ion), 
M.S., Engr.Sc.D . (C o lum b ia ): d iffe ren tia l 
equations, d yn a m ica l system s, 
b io m e ch a n ics

Edwin E. Salpeter, B.Sc., M.S. (Sydney), 
Ph.D. (B irm ingham ): theo re tica l 
astrophys ics , n u c le a r theory, s ta tis tica l 
m e ch a n ics

T hom a s  J. Santner, B.S. (D ayton), M.S., 
Ph.D. (Purdue): b io m e d ica l sta tistics, 
d iscre te  data, se lec tion  theory  

A lfred H. Schatz, B.S. (C ity C o llege  of 
N ew  York), M.S., Ph.D. (N e w  York 
Un ivers ity): nu m e rica l analysis, pa rtia l 
d iffe ren tia l equa tions  

S han-Fu Shen, B.S. (N a tional Centra l 
Un iversity, C h ina), Sc.D. (M.I.T.): 
ae rodynam ics , ra re fied  ga s  d yn am ics  

C hris tine  S hoem aker, B.S. (Ca liforn ia , 
Davis), M.S., Ph.D. (S ou thern C a liforn ia ): 
ap p lica tions  o f op tim iza tion  m e thods  to 
en v ironm en ta l a n d  e c o lo g ic a l p ro b lem s  

Frank L. Spitzer, B.A., M.A., Ph.D. 
(M ich igan): p robab ility  the o ry  a n d  
ana lys is

Paul H. S teen, Sc.B., A.B. (B row n), Ph.D. 
(Johns H opkins): hyd rod ynam ic  stability, 
no n line a r flu id  dyn am ics  

H ow ard M. T ay lo r 3d, B.M.E., M.I.E. 
(C ornell), Ph.D. (S tanford): app lied  
probab ility  a n d  sta tis tics  

Jam e s  S. Thorp , B.E.E., M.S., Ph.D. 
(C orne ll): op tim a l co n tro l w ith app lica tion  
to p o w e r system s a n d  robo tics  

M ichae l J. Todd , B.A. (C am bridge ),
Ph.D. (Yale): m a th e m a tica l program m ing , 
com b in a to rics

Leslie  E. T rotte r, A.B. (P rinceton), M.S. 
(G eorg ia  Institute of T echn o logy ), Ph.D. 
(C ornell): d iscre te  optim ization  

C harles  Van Loan, B.S., M.A., Ph.D. 
(M ich igan ): nu m e rica l ana lys is  

Lars B. W ahlbin , B A ., M.A., Ph.D. 
(G oteborg , Sw eden): n u m e rica l analysis  
o f pa rtia l d iffe ren tia l equa tions  

L ionel I. W eiss, B.A., M.A., Ph.D. 
(C o lum b ia ): s ta tis tica l de c is io n  theory  

B en jam in  W idom , A.B. (C o lum b ia ), Ph.D. 
(C orne ll): p h y s ic a l chem istry , s ta tis tica l 
m e ch a n ics

F urther In fo rm ation

A dd itiona l in fo rm ation m ay be obtained 
by w riting to M ichae l J. Todd , G raduate  
Facu lty  R epresentative , C en te r for 
A pp lied  M athem atics , Corne ll University, 
S age Hall, Ithaca, N ew  Y ork  1 4 8 5 3 - 
6201 .
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71 T he  G radua te  Field of A pp lied  Physics 
offers opportun ities  for advan ced  study 
and research  in m any a reas of sc ie n ce  
and applied sc ie n ce  tha t a re  based on 
the  p rinc ip les and te ch n iq u e s  of phys ics  
T he  program  is des igned  to  prov ide 
s tudents w ho have an underg radua te  
tra in ing in physics, app lied  phys ics , or a 
re lated eng ineering  fie ld w ith  a g radua te  
educa tion  tha t co m b in es  a co re  phys ics  
cu rricu lum  w ith resea rch  and s tudy in 
one of num erous a reas tha t deal e ither 
w ith the  app lica tion  of phys ics  or w ith 
the in te rface be tw een phys ics  and one 
of the  o ther sc iences.

departm ent. M oreover, the  ind iv idual 
research  labora tories are no tab le  fo r 
the ir high level of advan ced  
ins trum enta tion , in keep ing w ith the 
em phas is  the  facu lty  p laces  on stay ing 
at the  lead ing edge  of research  
techno logy . Equally no tab le  is the  qua lity  
and bread th  of such  resea rch  support 
fac ilities  as m ach in e  shops  and 
s tockroom s.

C o rn e ll’s in itia tive in prom oting  
in te rd isc ip lina ry  resea rch  is an im portan t 
fa c to r in its position as a lead ing 
resea rch  un iversity. A  nu m be r of 
sc ie n tific  and eng inee ring  resea rch  
o rgan iza tions have been es tab lished  at 
the  Un iversity. All of them  rece ive  very  
substantia l ou ts ide  fund ing, and severa l 
are un ique national fac ilities. T hey  
inc lude  the  B io techno logy  P rogram , the 
C en te r fo r R ad iophys ics  and S pace  
R esearch, the C orne ll H igh Energy 
S ynchro tron  S ource  (CHESS), the 
Labora to ry  of P lasm a S tudies, the  
M ateria ls  S c ie nce  C enter, the  N ational 
A s tron om y and Ionosphere  C enter, the  
N ational R esearch  and R esou rce  Facility 
for S ubm icron  S tructu res (NRRFSS), the 
S em icon duc to r R esearch  C orpo ra tion  
C en te r fo r M ic ro sc ie n ce  and 
T echn o logy , and the  W ard Labora to ry  of 
N u c lea r Engineering.

S ince  app lied  phys ics  resea rch  is 
in te rd isc ip lina ry  research , m em b ers  of 
the  fie ld facu lty  have p layed substantia l 
ro les in the  fo rm ation , opera tion , and 
resea rch  p rogram s of all these  cen te rs  
and fac ilities. N early  all g radua te  
s tudents in app lied  phys ics  bene fit from  
these  resources.

A reas of Research

T he  broad app licab ility  of the  p rinc ip les  
and tech n iq ue s  of phys ics  is 
dem onstra ted  by the  m any d iverse 
resea rch  a reas w ith in  the  Field of 
A pp lied  Physics. R ecen t research  has 
been co n d u c te d  in ten  genera l areas:

S o lid -S ta te  P hysics and M ateria ls
S c ie nce

P lasm a Physics

B iophys ics

Q uan tum  O ptics , Laser P hysics, and 
N on linear O p tics

A tom ic , M o lecu la r, and C hem ica l 
P hysics

S ta tis tica l Physics

G eo p h ys ics

A s trop hys ics

Low -E n e rgy  N u c lea r Physics 

E lectron  and Ion O p tics

Facu lty  M em b ers  and  T h e ir  Research  
Interests

D ieter Ast, D ipl.Phys. (S tuttgart), Ph.D. 
(C orne ll): am o rph ous  m ateria ls  an d  
p o lym e ric  m ate ria ls  

Peter L. Auer, A.B. (C ornell), Ph.D. 
(C a lifo rn ia  Institute of T echn o logy): 
p la sm a  phys ics , en e rgy  p o lic y  

Joseph  M. Ballantyne, B.S., B.S.E.E. 
(U tah), S.M., Ph.D. (M.I.T.): 
se m ic o n d u c to r lasers  a n d  de tectors, 
in te g ra te d  op tica l dev ices, so la r ce lls  

Boris  W. B atterm an, B.S. Ph.D. (M.I.T.): 
x -ra y  a n d  neu tron  d iffraction, 
synch ro tron  rad ia tion, so lid -s ta te  p h ys ics  

John  M. B lakely, B.S., Ph.D. (G lasgow ): 
s u rfa ce  p h y s ic s  a n d  che m is try  

Robert A. B uhrm an, B.S. (Johns 
Hopkins), Ph.D. (C orne ll): s u p e r­
c o n d u c tin g  devices, so lid -s ta te  a n d  low - 
tem pe ra tu re  phys ics , sub m ic ron  
lithog raphy

K. B ingham  C ady, S.B., Ph.D. (M .I.T.): 
n u c le a r eng ineering , m od e ling  o f 
a c c id e n t transients, n u c le a r rea c to r  
p h y s ic s

D avid  D. C lark, A.B., Ph.D. (C a liforn ia , 
Berke ley): exp e rim e n ta l n u c le a r an d  
re a c to r p h ys ics

Terrill A. C ool, B.S. (Ca liforn ia , Los 
A nge les), M.S., Ph.D. (C a lifo rn ia  Institute 
of T e ch n o lo g y ): m o le c u la r lasers, 
c h e m ic a l p h ys ics

P. C. T ob ias  de Boer, Ir.(M .E ) (Delft, the 
N e therlands), Ph.D. (M ary land ): h igh - 
tem pe ra tu re  ga sdyn am ics , p lasm a  
ph ys ics

Lester F. Eastm an, B.E.E., M.S., Ph.D. 
(C orne ll): c o m p o u n d  s e m ico n d u c to r  
epitaxy, p h y s ic a l e le c tro n ics  o f 
m ic ro w a v e  a n d  op tica l so lid -s ta te  
d e v ice s

D ona ld  T. Farley, B E.P., Ph.D. (Cornell): 
io n o sp h e ric  phys ics , rad io  p ropaga tion

The facu lty  is cen te red  in the  S choo l of 
A pp lied and E ng ineering P hys ics  of the  
C o llege  of Engineering, but a lso  inc ludes 
m em bers from  m any o ther a ca d e m ic  
units of the  U niversity. T h e se  inc lude  
A stronom y, B iochem istry , C hem ica l 
Engineering, E lectrica l Engineering, 
G eo log ica l S c iences, M ateria ls  S c ience  
and Engineering, M ech an ica l and 
A erospace  E ngineering, N eurob io logy 
and Behavior, N uc lea r P hysics, Physics, 
and T heo re tica l and A pp lied  M echan ics . 
Toge ther, the m ore than fifty m em bers  of 
the  fie ld facu lty  p rovide the  s tudent w ith 
a very broad range of resea rch  
opportunities.

A bou t one hundred studen ts  are enrolled 
in the  gradua te  field, studying fo r M.S. or 
Ph.D. degrees. T hese  studen ts  c o n d u c t 
thes is  resea rch  and take  cou rses  in 
phys ics  and re lated sub jects ; an 
in te rd isc ip lina ry ap p ro ach  is encou raged , 
and s tudents genera lly  m inor in an area 
such as e lectrica l eng ineering , 
chem istry , or m ateria ls  sc ie nce . A lso  
ava ilab le  is the  M .E ng.(E ng ineering  
Physics) degree program , a versa tile  
cou rse  of study tha t can  lead to 
pro fessional em p loym en t o r to fu rther 
gradua te  w ork  in phys ics , applied 
physics, or in te rd isc ip lina ry  fie lds.

Facilities

B ecause  of the in te rdepartm en ta l and 
in te rd isc ip lina ry  na ture  o f the  gradua te  
Field of A pp lied P hys ics  at Corne ll, the 
fac ilities ava ilab le  fo r g radua te  research  
are m uch  m ore  ex tens ive  than  those  
genera lly  provided by a s ing le



M ichae l E. Fisher, B.Sc., Ph.D. (London): 
m athe m a tica l physics, s ta tis tica l 
m echan ics , phase  transitions a n d  c ritica l 
phenom ena

Hans H. F le ischm ann, Dipl.Phys., 
Dr.rer.nat. (T echn ica l University,
M un ich): p lasm a phys ics , the rm o nu c lea r  
fusion

Edward R. G rant, B.A. (O cc iden ta l),
Ph.D. (Californ ia , Davis): m o le cu la r an d  
ch e m ica l phys ics

Keith E. G ubbins, B.S, Ph.D. (London): 
sta tis tica l m ech an ics  o f liquids, liqu id  
surfaces

David A. Ham m er, B.S. (Ca liforn ia  
Institute of T echno logy), Ph.D. (C ornell): 
p lasm a physics, nu c le a r fusion, h igh - 
po w e r e lec tron - an d  io n -b e a m  p h ys ics  

M artin 0 .  Harwit, B.A. (O berlin), Ph.D. 
(M.I.T.): astrophys ics  

Jam es R. H ouck, B.S. (C arneg ie - 
M ellon), Ph.D. (Cornell): astrophys ics  

Paul L. Houston, B.S. (Yale), Ph.D. 
(M.I.T.): m olecu la r a n d  c h e m ic a l p h ys ics  

M ichae l S. Isaacson, B.S. (Illinois, 
U rbana), S.M., Ph.D. (C h icago): 
scann ing  transm iss ion e lectron  
m icro scopy

Bryan L. Isacks, A.B., Ph.D. (C o lum b ia ): 
seism ology, g lob a l tec ton ics  

Herbert H. Johnson, B.S., M.S., Ph.D. 
(Case): m e ch a n ica l be ha v io r o f so lids  

M ichae l C. Kelley, B.S. (K en t State),
Ph.D. (Californ ia , Berke ley): spa ce  
p lasm a physics, rocke t a n d  sate llite  
instrum enta tion

Paul M. K intner, B.S. (R ocheste r), Ph.D. 
(M innesota): spa ce  p lasm a physics, 
dig ita l s igna l p ro cess ing  

V aclav 0 .  Kostroun, B.Sc., M .Sc. 
(W ashington), Ph.D. (O regon): low - 
energy nu c le a r a n d  a to m ic  p h ys ics  

Edward J. K ram er, B.Ch.E. (Cornell), 
Ph.D. (C arneg ie -M e llon): low - 
tem perature  physics, po lym ers  

Jam es A. K rum hansl, B.S. (D ayton), M.S. 
(Case), Ph.D. (Cornell): the o re tica l an d  
app lied  phys ics

J. Peter Krusius, Dipl.Eng., L ic.Tech., 
D .Tech. (H elsinki U n ivers ity  of 
T echno logy): VLSI an d  subm icron  
technology, C AD  for VLSI

A rthu r F. K uckes, B.S. (M .I.T.), Ph.D. 
(H arvard ): geophys ics , d rilling  
tech no log y

B ruce  R. Kusse, B.S., Ph.D. (M .I.T.): 
e le c tro n -b e a m  phys ics , p lasm a  p h ys ics  

C harles  A. Lee, B.E.E. (R ensse laer),
Ph.D. (C o lum b ia ), so lid -s ta te  p h ys ics  

A aron  Lew is, B.S. (M issouri), Ph.D.
(C ase W estern  Reserve): ce llu la r  
b iophys ics , transduc tion  m e ch a n ism s  in  
v isua l p h o to re ce p to r cells, ac tive  
transport a c ro ss  c e ll m em b ran es  

R ichard L. Liboff, A.B. (B rook lyn ), Ph.D. 
(N e w  Y ork  U n ivers ity): k ine tic  theory, 
p lasm a phys ics , e lec trodynam ics, 
quan tum  m e ch a n ics  

R ichard V. E. Love lace, B.S. 
(W ash ing ton), Ph.D. (C ornell): p lasm a  
p h y s ic s  theory, as trophys ics  

Noel C. M acD ona ld , B.S.E.E„ M.S., Ph.D. 
(C a liforn ia , B erke ley): e lec tro n -b e a m  
te ch no log y

Jam e s  W. M ayer, B.S., Ph.D. (Purdue): 
ion im p lan ta tion  in sem icon duc to rs , th in - 
film  reactions, R u therfo rd  ba cksca tte rin g  
a n d  cha nn e ling

Robert M errill, Chem .E. (C orne ll), Sc.D. 
(M .I.T.): su rfa ce  p h ys ics  

Keith M offat, B.S. (E d inburgh), Ph.D. 
(C am bridge ): pro te in  crys ta llog raphy, 
s truc tu re  a n d  func tion  o f p ro te ins  

John  A. Nation, B.Sc., Ph.D. (Im peria l 
Co llege , London): p lasm a phys ics , 
the rm o nu c lea r fusion  

M ark S. Nelkin, B.S. (M .I.T.), Ph.D. 
(C ornell): s ta tis tica l phys ics , tu rbu len t 
flu id  flow

Ja c k  E. O liver, B.A., M.A., Ph.D. 
(C o lum b ia ): se ism ology, g lo b a l tec ton ics  

C liffo rd R. Pollock, B.S., M.S., Ph.D. 
(R ice): lasers, m o le cu la r spec troscopy , 
quan tum  e lec tron ics  

T ho r N. Rhodin, B.S. (H averfo rd ), A.M., 
Ph.D. (P rinceton): p h ys ics  a n d  che m is try  
o f su rface s  a n d  in te rfa ces  o f m e ta ls  an d  
sem ico n d u c to rs

A rthu r L. Ruoff, B.S. (Purdue), Ph.D. 
(U tah): u ltra -p re ssu re  phenom ena, 
rea c tive  io n -b e a m  etch ing, in o rg an ic  
res is ts

M iriam  M. Salpeter, B.A. (H unter), M.S., 
Ph.D. (C orne ll): b iop hys ics

C harles  E. Seyler, Jr., B.A., M.A. (South ^  
Florida), Ph.D. (Iow a): p lasm a phys ics , 
the rm o nu c lea r fusion, h ig h -p o w e r  
beam s, sp a ce  p lasm a s  

B en jam in  M. S iegel, B.S., Ph.D. (M .I.T.): 
io n -b e a m  lithog raphy  fo r na no m e te r  
s truc tu rin g  a n d  d e v ice  fabrication, 
ch a rg e d -p a rtic le  optics, fie ld -ion iza tion  
sources, co m p u te r im a ge  p ro ce ss in g  

John  S ilcox, B.Sc. (B risto l), Ph.D. 
(C am bridge ): e lectron  m icroscopy , 
spe c tro scop y , d iffrac tion  

Roger M. S pansw ick , B.Sc.
(B irm ingham ), D ip l.B iophys., Ph.D. 
(E d inburgh): b iophys ics , ion transport 

Ravindra N. Sudan, B.A. (Punjab, India), 
D.I.I.Sc. (Ind ian Institute of S c ience ),
D.I.C. (Im peria l Co llege, London), Ph.D. 
(London): p lasm a  p h ys ics  

C hung L. Tang , B.S. (W ash ing ton), M.S. 
(C a lifo rn ia  Institute of T echn o logy ), Ph.D. 
(H arvard): quan tum  e lec tron ics  

D ona ld  L. T u rco tte , B.S. (C a liforn ia  
Institute of T echn o logy ), M .Aero.E.
(C ornell), Ph.D. (C a lifo rn ia  Institute of 
T echn o logy ): ae ro sp a ce  engineering, 
g a sdyn am ics , g e op hys ics  

W att W. W ebb, B.S., Sc.D . (M.I.T.): 
b io lo g ica l phys ics , fluc tua tions and  
coo pe ra tive  p h en om en a  in so lids an d  
liquids, p h y s ic a l op tics  

C harles  B. W harton, B.S., M.S.
(C a liforn ia , B erke ley): p lasm a  physics, 
m ic ro w a v e  e lec tron ics  

John  R. W iesenfe ld , B.S. (C ity C o llege  of 
N ew  York), Ph.D. (C ase), M.S.
(C am bridge ): p h y s ic a l ch e m is try  an d  
c h e m ic a l p h ys ics

Edw ard D. W olf, B.S. (M cP herson ), Ph.D. 
(Iow a  State): m icrom in ia tu riza tion  
s c ie n c e  a n d  tech no log y  

G eo rge  J. W olga, B.E.P. (C ornell), Ph.D. 
(M .I.T.): m ag ne to -op tics , quan tum  
e lectron ics , ligh t sca tte rin g  in solids, 
p h o to a c o u s tic  s p e c tro sco p y

F urther In fo rm ation

A dd itiona l in fo rm ation  m ay be obtained 
by w riting to Robert A. Buhrm an,
G radua te  Facu lty  Representative ,
A pp lied  Physics, C orne ll Un iversity, C lark 
Hall, Ithaca, N ew  York 1 4 8 5 3 -2 5 0 1 .



Chemical Engineering

T h e  g radua te  p rog ram s in che m ica l 
eng inee ring  at C orne ll strike a ba lance  
be tw een the  sc ie n tific  and the  m ore  
em p irica l app roaches. T h is  blend 
provides s tudents w ith a strong base  in 
the  fundam en ta ls  of ch e m ica l 
eng ineering  and w ith the  ab ility  to apply 
these fundam en ta ls  to  s ign ifican t 
eng ineering  problem s.

A bout seven ty  s tuden ts  and tw en ty  
facu lty  m em bers  a re  invo lved in the 
p rogram s of the  g radua te  Field of 
C hem ica l E ngineering; the  m odera te  size 
of the  depa rtm ent p rom otes  c lose  
in te ractions am ong g radua te  students, 
facu lty  m em bers, vis iting sc ien tis ts , and 
postdoctora l fe llow s, and a friend ly  
a tm osphe re  fo r w ork  and study. T he  
range of s tudy and resea rch  is unusua lly  
broad, how ever. C h em ica l eng inee ring  
g radua te  s tudents m ay take  cou rse  w ork 
not on ly in the ir ow n fie ld  but in a reas 
such  as o ther eng inee ring  d isc ip lines, 
the  physica l sc iences , the  b io log ica l 
sc iences , business adm in is tra tion , 
eco no m ics , and law. R esearch  m ay be 
undertaken in any o f the  che m ica l 
eng ineering  spec ia lty  a reas o r in 
in te rd isc ip lina ry sub jects.

T he  c lo se  assoc ia tion  of che m ica l 
eng inee ring  w ith m any o ther d isc ip lines  
at C orne ll is a sou rce  of v ita lity  in the 
gradua te  program . C oopera tive  efforts 
a re  encou rage d  by the  system  of 
g radua te  fie lds  and by the  p re sen ce  of a 
num ber of in te rd isc ip lina ry  labora tories 
and cen ters . M any of th e  che m ica l 
eng inee ring  pro fessors  a re  a lso 
m em bers of o the r g radua te  fie lds, such  
as A pp lied M athem atics , A pp lied  
Physics, C hem istry , Food S c ience , 
M ateria ls S c ience  and Eng ineering , and 
M icrob io logy; m any pa rtic ipa te  in the  
p rogram s of spec ia l labora tories such  as 
the  B io techno logy C enter, the  C e n te r for 
T heo ry  and S im ulation in S c ie nce  and 
E ng ineering (the T heo ry  C enter), the  
M ateria ls  S c ie nce  C enter, and the  
N ational R esearch  and R esource  Facility 
fo r S ubm icron  S tructures. G raduate  
s tudents  have the oppo rtun ity  to  d raw  
upon and con tribu te  to  the  various in te r­
d isc ip lina ry  efforts.

T h e  facu lty  is an ou ts tand ing  g roup  of 
p ro fess iona ls  w ith  a s trong  co m m itm e n t 
to  resea rch  and teach ing , and in 
addition, m any of them  serve as 
con su lta n ts  to  industry and governm ent. 
Four m em bers  of the  schoo l facu lty  are 
au thors  o r coa u tho rs  of tex tbo oks  tha t 
a re  in co m m o n  use th rou gh ou t the 
country .

T h ree  g radua te  deg rees  are o ffe red: the  
p ro fessiona l M .E ng .(C hem ica l), the  M.S., 
and the  Ph.D. M as te r’s degree  w ork  m ay 
be app lied  tow ard  the  docto ra te .

M ost M.S. and Ph.D. s tuden ts  take  co re  
cou rse s  in ch e m ica l eng inee ring  
the rm o dyn am ics , app lied  ch e m ica l 
k ine tics, transport phenom ena, and 
m athem atica l m ethods  of che m ica l 
eng inee ring  analysis. In addition, a 
varie ty o f spec ia lized  a d van ced  cou rses  
is o ffered. D e s ign -o rien ted  cou rses  
in tended prim arily  fo r M .Eng. s tuden ts  
m ay a lso  be taken  by M.S. and Ph.D. 
cand ida tes.

Facilities

R ecen tly  re furb ished gene ra l labo ra to ries  
fo r g radua te  research  a re  supp lem en ted  
by spec ia lized labora tories fo r w ork  in 
b ioch em ica l eng inee ring , c o m p u te r 
s im u la tion , k ine tics  and ca ta lys is , 
po lym er sc ie nce , su rfa ce  sc ie nce , 
the rm o dyn am ics , and transport 
phenom ena. A lso, g radua te  rese a rch e rs  
have  a c c e s s  to  the  various in te r­
d isc ip lina ry  fac ilities  at the  Un iversity.

T he  U n ive rs ity ’s e xce lle n t co m p u te r 
sys tem  is used in m any resea rch  
pro jects, and in add ition , the  S choo l of 
C h em ica l Eng ineering  has extens ive  
m odern  com p u tin g  fac ilities  o f its ow n.

R esea rch  in ch e m ica l eng ineering  
add re sses  an en o rm o us range  of 
te c h n ic a l p rob lem s invo lved in urgent 
needs su ch  as m ore e ffic ien t use of 
en e rgy  resources, the  deve lopm en t of 
a lte rna tive  ene rgy  sou rces, p ro tection  of 
a ir and  w a te r quality, e ffec tive  d isposal 
of e ffluen t w astes, expans ion  of food 
supp lies, and a d van ces  in b iom ed ica l 
eng inee ring . A lthough  sp e c ific  p ro jects 
at C o rne ll m ay address such  prob lem s 
d irectly , the  em phas is  is on fundam enta l 
princ ip les  tha t can  be b road ly applied.

A c tive  p rog ram s a re  in progress in the 
fo llow ing  genera l areas:

B io che m ica l E ng ineering 

A pp lied  M a them atics  

C o m pu te r S im ulation 

E nv ironm enta l Eng ineering 

K ine tics  and C ata lys is  

S u rfa ce  S c ie nce  

Fleat and M ass T rans fe r 

P o lym er S c ie n ce  and E ng ineering 

Fluid D yn am ics  

R heo logy and B io rheo logy 

R eacto r D esign 

M o lecu la r T h e rm o d yn a m ics  

S tatistica l M e ch a n ics

Areas of Research



A. Brad Anton, B.S. (V irg in ia P o ly techn ic  
Institute), M.S., Ph.D. (C a liforn ia  Institute 
o f T echno logy): m ech an ism s o f reac tion  
on c rys ta l su rfaces

Paulette C lancy, B.Sc. (London), D.Phil. 
(O xford): app lica tions o f com p u te rs  in 
c h e m ica l engineering, m o le cu la r 
the rm odynam ics  o f flu id  m ix tu res  

C laude Cohen, B.S. (A m erican  
University, Cairo), Ph.D. (P rinceton): 
the rm odynam ic an d  transport p roperties  
o f po lym e r solutions, p h y s ic a l p rope rties  
o f bu lk po lym ers, ligh t sca tte ring  

Robert K. Finn, Chem .E. (C ornell), Ph.D. 
(M innesota): w aste  treatm ent, ag ita tion  
an d  aeration, m ic ro b ia l k ine tics  

Keith E. G ubbins, B.S., Ph.D. (London): 
m olecu la r the rm odynam ics  o f liqu id  
m ixtures, phase  equilibria, co m p u te r 
sim u lation stud ies o f liqu ids  

Danie l A. H am m er, B.S.E. (P rinceton), 
M.S.E., Ph.D. (Pennsylvania): ce ll- 
su riace  adhesion, c e ll separations, 
app lied  m athem atics  

Peter Harriott, Chem .E. (Cornell), Sc.D. 
(M.I.T.): kinetics, cata lysis, a n d  re a c to r 
design; syn the tic  fue ls; a ir po llu tion  
con tro l; d iffusion in m em branes an d  
porous so lids

Donald L. Koch, B.A., B.S. (C ase), Ph.D. 
(M.I.T.): transport p rocesses , flu id  
m echan ics , p red ic tion  o f m a c ro sco p ic  
properties  o f d iso rde red  m edia, app lied  
m athem atics, tu rbu lence  

Robert P. Merrill, Chem .E. (Cornell), 
Sc.D. (M.I.T.): c he m is try  a n d  p h ys ics  o f 
reac tive  so lid  surfaces, cata lysis, 
corrosion, e lec tron  s p e c tro sco p y  o f 
surfaces, a tom ic  an d  m o le cu la r beam  
sca tte ring

W illiam  L. O lbricht, B.S. (S tanford), Ph.D. 
(Ca liforn ia  Institute of T echn o logy): no n- 
N ew ton ian  flu id  m echan ics , rheology, 
flow  in po rous  m edia, b io m e d ica l flu id  
m ech an ics

Faculty Members and Their Research
Interests

A thanass ios  Z. Panag io topou los, B.S. 
(N a tiona l T e ch n ica l U n ivers ity  of 
A thens), Ph.D. (M .I.T .): the rm o dyn am ics  
o f flu id  m ixtures, co llo ida l solutions, 
co m p u te r s im u la tion  techn iques  

Ferd inand Rodriguez, B.S., M.S. (C ase), 
Ph.D. (C ornell): po lym eriza tion , p rope rties  
o f p o lym e r sys tem s  

G eo rge  F. S chee le , B.S. (P rinceton), 
Ph.D. (Illinois): h yd ro d yn a m ic  stability, 
co a le scence , flu id  m e c h a n ic s  o f liqu id  
drops a n d  je ts, c o m p u te r-a id e d  des ign  

M ichae l L. Shuler, B.S. (N o tre  D am e), 
Ph.D. (M inneso ta ): b io c h e m ic a l 
eng ineering, un con ve n tio n a l foods, p lan t 
cells, no ve l b io lo g ica l reacto rs, 
m a th e m a tica l m od e ls  o f c e ll grow th, 
w aste  treatm ent, im m ob ilized  ce lls  

Paul H. S teen, Sc.B., A.B. (B row n), Ph.D. 
(Johns H opkins): hyd ro d yn a m ic  stability, 
no n line a r m e ch a n ism s  o f c o n ve c tio n  in 
po rou s  m edia, flow s in d u c e d  b y  s u rfa ce -  
tension g rad ien ts

W illiam  B. S treett, B.S. (W est Point),
Ph.D. (M ich igan ): m ea su re m e n t o f 
the rm o dyn am ic  p ro pe rties  o f flu ids a t 
high p ressures, c o m p u te r s im u la tion  o f 
m o le c u la r liqu ids  

R aym ond G. Thorpe , B.Ch.E. 
(R ensse laer), M .Ch.E. (C orne ll): ph a se  
equilibria, flu id  flow  

Robert L. Von Berg, B.S., M.S. (W est 
V irg in ia), Sc.D . (M .I.T.): liqu id -liqu id  
extraction, e ffec ts  o f rad ia tion  o f 
ch e m ic a l reaction , sa lin e -w a te r  
con ve rs ion

H erbert F. W iegandt, B.S., Ph.D.
(Purdue): hyd rau lics  o f p o ro u s  m ov ing  
beds, p e tro le um  p rocess ing , sa lin e -w a te r  
con ve rs ion

John A. Zo llw eg , A.B. (O berlin ), Ph.D. 
(C orne ll): exp e rim e n ta l the rm odynam ics, 
in te rfa c ia l phenom ena , c o m p u te r  
sim u la tion

Further In fo rm ation

P rospective  can d ida te s  fo r g radua te  
degrees in ch e m ica l eng inee ring  m ay 
ob ta in  fu rthe r in fo rm ation  by w riting to 
P rofessor C laude  C ohen, G raduate  
Facu lty  R epresentative , Corne ll 
Un ivers ity , C h em ica l Eng ineering , O lin 
Hall, Ithaca, N ew  Y ork  1 4 8 5 3 -5 2 0 1 .



Civil and Environmental Engineering

Civil and env ironm en ta l eng inee ring  
en com p a sse s  a w ide range  of activ ities. 
At C orne ll these  ac tiv ities  a re  carried  out 
by tw o  depa rtm en ts  in the  S choo l of C ivil 
and Environm enta l Engineering:
S tructura l Eng ineering , co n ce rn e d  
prim arily w ith the p lanning, design, 
construction , and opera tion  of bridges, 
bu ild ings, dam s, pub lic  fac ilities, and 
o ther la rge fixed w orks; and E nv iron­
m enta l E ngineering, con ce rn e d  w ith 
environm enta l system s, env ironm en ta l 
quality, env ironm en ta l law, transporta tion , 
hydrau lics, hydro logy, w a te r resources, 
and rem ote  sensing.

W ell ove r one  hundred studen ts  are 
enro lled in g radua te  p rog ram s tha t lead 
to the  degrees of M .Eng.(C iv il), M.S., or 
Ph.D. M ajor sub jec t a reas fo r M.S. and 
Ph.D. can d ida tes  a re  rem ote  sensing, 
env ironm en ta l engineering, 
env ironm en ta l sys tem s eng ineering , 
ge o techn ica l eng ineering , hyd rau lics  and 
hydro logy, s truc tura l eng ineering , 
transporta tion  eng inee ring , and w ate r 
resou rce  system s. M inor sub jec ts  m ay 
be in these  areas, in o the r b ra nch es  of 
eng ineering, o r in noneng ineering  
sub jec ts  re levant to the  m ajor.

In the  pro fessional M .Eng.(C iv il) degree  
program , the  em phas is  is on design and 
des ign-o rien ted  cou rses  in any one  of 
the  broad areas of the  d isc ip line . An 
ou ts tand ing  fea tu re  is the  invo lvem en t of 
p ra c tic in g  eng inee rs  as  con su lta n ts  in 
rea l-life  p ro jec t work, w h ich  is ca rried  
out partly during an in tensive  th re e -w e e k  
work period be tw een a c a d e m ic  
sem esters.

Facilities

In the  s tructura l eng inee ring  area, th ree  
spec ia l labo ra to ries  a re  used to  ca rry  out 
a con s id e rab le  vo lum e of resea rch  
sponso red  by go ve rn m en t ag e n c ie s  and 
industry. T h e  G eo rge  W in ter Laboratory, 
w ith a th re e -s to ry -h ig h  test bay for 
s truc tura l s tee l m em b ers  and 
assem blies , is one  o f the  la rgest and 
best equ ipped  of its k ind in any 
un iversity. T he  C o ncre te  M ateria ls  
Labora to ry  p rov ides fac ilities  fo r all types 
of bas ic  and app lied  research  in 
con cre te . T h e  unusua lly  well equ ipped  
S tructura l M odels Labora to ry  is used fo r 
both resea rch  and instructiona l 
m odeling .

T he  g e o tech n ica l eng inee ring  labora tory 
has a w ide  varie ty  of s tandard  and 
spec ia lized equ ipm en t fo r tes ting  soils, 
rock, and asp ha ltic  m ix tu res under s ta tic  
and dyn a m ic  load ing cond itions. A 
seco nd  labo ra to ry  has been ded ica ted  to 
the  la rg e -sca le  m odel tes ting  of 
founda tions  under com p le x  load ings and 
to  the  testing  of buried p ipe line  system s. 
In addition, a fie ld  fac ility  has been 
deve loped  fo r testing  buried p ipe line  
sys tem s under p ro to type  load ing 
cond itions.

Labora to ry  fac ilities  in hyd rau lics  and 
hyd ro logy have been g rea tly  expanded  
and en ha nce d  by the  new  5 ,0 0 0 - 
squ a re -fo o t Joseph  H. D eFrees 
Ftydrau lics Laboratory, w h ich  w ill be 
used fo r a va rie ty  o f resea rch  and 
tea ch in g  fun c tions  in hyd rau lics  and 
env ironm en ta l flu id  m ech an ics . T he  
fac ilities  will in c lude  th ree  m a jo r p ieces  
of equ ipm en t: a w ave  flu m e  (s tre tch ing  
m ore  than tw o -th ird s  the  length of the 
labo ra to ry) w ith  a ra n d o m -w a ve  
gene ra to r fo r s tudy ing oce an  w a ves  and 
re la ted coas ta l eng inee ring  p rob lem s; a 
s lightly sho rte r w in d -w a te r tunne l for 
s tudy of a tm o sp h e ric -h yd ra u lic  
in te ractions; and a tilting flum e o f the  
sam e length fo r s tudy ing  p rob lem s 
re la ted to rivers and estuaries.

T h e  env ironm en ta l eng inee ring  fac ilities 
inc lude  labo ra to ries  fo r w ork  in 
spec ia lized  a reas such  as b io log ica l 
ox ida tion  k ine tics  and aq ua tic  chem is try  
E qu ipm ent is ava ilab le  fo r bench  and 
p ilo t-leve l unit p rocess  stud ies in 
b io log ica l trea tm ent, ca rb on  adsorp tion, 
ion exchange , e lec trod ia lys is , and 
reve rse  osm osis . In addition, a w ide 
array  of soph is tica ted  ana ly tica l 
eq u ipm en t is ava ilab le  for de ta iled 
phys ica l, che m ica l, and b io log ica l 
ana lys is  of fie ld and labo ra to ry  sam ples.

R esea rch  in env ironm en ta l law  is greatly 
fac ilita ted  by the  a cce ss ib ility  of the  
nearby Law  S choo l library.

R e m o te -sens ing  fac ilities  inc lude  an 
ex tens ive  lib rary of sate llite , a ircraft, and 
o ther m u ltispectra l and therm a l 
im ageries. E qu ipm ent fo r v isual and 
d ig ita l im age ana lys is  is read ily  ava ilab le  
Im age p ro cess ing  is d o ne  by an 
in te rna tiona l im ag ing System  M odel 70 
c o n n e c te d  to  a VAX 11 /7 5 0 .

S ta te -o f-th e -a rt in te ractive  co m p u te r- 
g ra p h ics  fac ilities, som e of the  finest in 
any un iversity, a re  used fo r resea rch  in 
m any a reas of c iv il and env ironm en ta l 
eng inee ring . T he  VAX 11 /7 5 0  opera ted 
by the  S choo l co m p le m e n ts  the 
U n ivers ity  co m p u tin g  system  and the 
m any m ic ro co m p u te r and da ta - 
a cqu is ition  system s.

A reas of R esearch

R esea rch  activ ities  in the  Field of C ivil 
and E nv ironm enta l E ng ineering fall into 
seve ra l b road groups:

R em ote  S ensing 

G e o te ch n ica l E ng ineering 

S tructura l Eng ineering  

H yd rau lics  and H ydro logy 

E nv ironm enta l (S an ita ry) Engineering 

E nv ironm enta l S ystem s Engineering 

T ransp orta tio n  Eng ineering  and P lanning 

W ate r R esou rce  S ystem s



Environm ental Engineering

Jam es J. B isogni, Jr., B.S. (Leh igh), M.S., 
Ph.D. (Cornell): san ita ry  engineering, 
app lied  aqua tic  chem is try  

W ilfried H. Brutsaert, Eng. (State 
University, G hent, Belg ium ), M.S., Ph.D. 
(Californ ia, Davis): hydrau lics, hydro logy, 
groundw a te r flow

Richard I. D ick, B.S. (Iow a State), M.S. 
(State U n iversity of Iowa), Ph.D. (Illinois): 
water an d  w astew a te r treatm ent, s ludge  
trea tm ent an d  d isposa l 

Leonard B. Dw orsky, B.S. (M ich igan), 
M.S. (A m erican): w a te r-reso u rce  
planning, m anagem ent, a n d  p o licy  

G ordon P. Fisher, P.E.; B.E., Dr.Eng. 
(Johns H opkins): transporta tion -sys tem s  
analysis, tra ffic  flow  theory, pu b lic  
system s, eng inee ring  econom ics, urban  
goods m ovem en t

Jam es M. G ossett, B.S., M.S., Ph.D. 
(S tanford): san ita ry  engineering, 
b io log ica l trea tm ent p ro cesse s  

D ouglas A. Haith, B.S., M.S. (M .I.T.), 
Ph.D. (Cornell): w a te r-reso u rce  system s, 
no np o in t-so u rce  po llu tion  

G erhard  H. Jirka, D ipl.lng. (V ienna, 
Austria), M.S., Ph.D. (M.I.T.): flu id  
m echan ics , tu rbu lent hea t a n d  m ass  
transport p rocesses, hyd rau lics  

Jam es A. Liggett, B.S. (Texas 
T echno log ica l), M.S., Ph.D. (S tanford): 
hydrau lics, flu id  m e ch a n ics  an d  
hydro logy

Leonard W. Lion, B.S. (Loyola, Los 
Angeles), M.S., Ph.D. (S tanford): 
env ironm en ta l engineering, b io ­
ge o ch e m ica l fate o f po llu tan ts  

Philip L.-F. Liu, B.S. (National T a iw an), 
S.M., Sc.D. (M.I.T.): flu id  m echan ics , 
coas ta l eng ineering  

Daniel P. Loucks, B.S. (P ennsylvan ia  
State), M.S. (Yale), Ph.D. (Cornell): 
system s for w a te r-reso u rce  an d  
env ironm en ta l m anagem ent, in te ractive  
com p u te r g raph ics

Faculty Members and Their
Professional Interests

W alter R. Lynn, P.E.; B.S.C.E. (U n ivers ity  
of M iam i), M.S.C.E. (N orth C aro lina ),
Ph.D. (N orthw este rn ): env ironm en ta l- 
sys tem s analysis, p u b lic  health, m ode ls  
for w a te r-qu a lity  m an ag em en t 

A rn im  H. M eyburg , B.A. Equiv. (Free 
Un ivers ity  of Berlin), M.S., Ph.D. 
(N orthw este rn ): urban a n d  fre ight 
transporta tion ; p u b lic -tra n s it opera tions; 
transp o rta tio n -sys tem s ana lys is ; 
transporta tion  a n d  co m m u n ica tion s  

Neil O rloff, B.S. (M .I.T.), M .B.A.
(H arvard), J.D. (C o lum b ia ): e n v iro n ­
m en ta l law, regu la tion  o f tox ic  
substances, tech no log y  asse ssm en t 

W arren R. Philipson, B.C.E., M.S., Ph.D. 
(C ornell): rem o te  sensing, ae ria l 
photog raphy, p h y s ic a l env ironm en t 

W illiam  D. Philpot, B.A. (N e w  Y ork 
U n iversity), B.S. (SUN Y, S tonybrook), 
M.S., Ph.D. (D e law are ): rem o te  sensing, 
rad ia tive  transfer, im a ge  p ro ce ss in g  

R ichard E. Schu ler, P.E.; B.E. (Yale), 
M .B.A. (Lehigh), M.A., Ph.D. (B row n): 
urban, spacia l, transporta tion, an d  
e n ergy  e co n o m ics ; p u b lic  finance ; u tility  
regu la tion

C hris tine  Shoem aker, B.S. (Californ ia , 
D avis), M.S., Ph.D. (Southern C a liforn ia ): 
p e s t m anagem en t, w a te r-reso u rce  
system s, m a th e m a tica l eco lo g y  

Je ry  R. S tedinger, A.B. (Californ ia , 
B erke ley), A.M ., Ph.D. (H arvard): 
s to ch a s tic  hydro logy, w a te r-reso u rce  
system s, eco sys tem  m an a g e m e n t 

M ark A. Turnqu ist, B.S. (M ich igan  State), 
S.M., Ph.D. (M .I.T.): transporta tion - 
sys tem s analysis, transporta tion  
e co n o m ics

Structura l Engineering

John F. Abel, P.E.; B.S. (C orne ll), M.S. 
(S tanford), Ph.D. (Ca liforn ia , B erke ley): 
n u m e rica l m ethods, fin ite -e lem en t 
analysis, co m p u te r g raph ics , 
m ag n e to th e rm o m e ch a n ics  

Peter G erge ly, P.E.; B.Eng. (M cG ill),
M.S., Ph.D. (Illinois): s truc tu ra l 
m ech an ics , shells, dynam ics, ea rthquake  
engineering, re in fo rce d  c o n c re te  

D ona ld  P. G reenberg , B.C.E., Ph.D. 
(C orne ll): co m p u te r g raph ics , cab le  
struc tu res

M ircea  G rigoriu , D ipl.M ath. (U n iversity of 
B uchares t), Ph.D. (M.I.T.): struc tu ra l 
reliability, s tru c tu ra l ana lys is  

K enne th  C. Hover, B.S.C.E., M.S.C.E. 
(C inc inna ti), Ph.D. (C orne ll): con cre te  
m ateria ls, c o n c re te  s truc tu res  

A n thony  R. Ingraffea, P.E.; B.S. (N otre 
D am e), M.S. (P o ly techn ic  Institute of 
N ew  York), Ph.D. (C o lorado): struc tu ra l 
m ech an ics , frac tu re  m echan ics , 
n u m e rica l m od e ling  a n d  testing  o f rock  
a n d  c o n c re te  frac tu re  

Fred H. K ulhaw y, P.E.; B.S.C.E., M.S.C.E. 
(N ew ark C o llege  of Eng ineering), Ph.D. 
(Ca liforn ia , Berke ley): so il-s truc tu re  
in te raction , ro ck  engineering, fin ite- 
e lem en t m odeling , m a rine  a n d  coas ta l 
geo techn ique , g e o m e ch a n ics  

W illiam  M cG uire , P.E.; B.S.C.E.
(B uckne ll), M .C.E. (C ornell): pe rfo rm an ce  
a n d  des ign  o f m e ta l s tructures, com p u te r 
g ra ph ics

A rthu r H. N ilson, P.E.; B.S. (S tanford), 
M .S .(C orne ll), Ph.D. (Californ ia ,
B erke ley): re in fo rce d  a n d  p re s tressed  
concre te , ligh t-g aug e  s tee l s truc tu res  

T hom a s  D. O ’Rourke, B.S. (Cornell),
M.S., Ph.D. (Illinois): so il-s truc tu re  
in te raction , an a ly tica l m ethods, u n d e r­
g ro u n d  structures, g e o te ch n ica l 
in s trum en ta tion

T eom a n  Pekoz, B.S. (R obert Co llege), 
M.S. (H arvard), Ph.D. (Cornell): stab ility; 
co ld -fo rm ed , th in -w a lle d  s tee l s truc tu res  

F loyd 0 .  Slate, B.S., M.S., Ph.D. (Purdue): 
p h y s ic a l a n d  c h e m ic a l p rope rties  o f 
eng inee ring  m ate ria ls  

H arry E. S tewart, P.E.; B.S. (SUNY, 
B rockport), B.S.C.E. (SUN Y, Buffalo), 
Ph.D. (M assa chu se tts ): so il behavior, so il 
dynam ics, ins trum enta tion , ra ilroad  track  

R ichard N. W hite, P.E.; B.S., M.S., Ph.D. 
(W iscons in): m od e l analysis, nu c le a r 
re a c to r structures, co n c re te  s tructu res

F urther In fo rm ation

Further in fo rm ation  m ay be ob ta ined by 
w riting to the  G radu a te  Faculty 
R epresentative , Civil and Environm ental 
E ngineering, C orne ll U niversity, Hollister 
Hall, Ithaca, N ew  Y ork 1 4 8 5 3 -3 5 0 1 .



Computer Science

R esearch in c o m p u te r sc ie n ce  at Corne ll 
is con ce rn e d  w ith the  fundam enta l 
co n ce p ts  and cha ra c te ris tic  phenom ena 
that arise in the  c rea tion  and use of 
com puting  system s. T h is  inc ludes  study 
of the  lim ita tions of com pu te rs , the 
p rinc ip les underly ing  th e  m echan ica l 
p rocess ing  of in fo rm ation , the  design of 
e ffic ien t and re liab le  a lgo rithm s, and the  
organ ization of in fo rm ation  fo r com p u te r 
processing. It a lso invo lves the 
deve lopm ent of m ethods  fo r w riting good 
program s and eng ineering  la rge -sca le  
system s.

Various asp ec ts  of co m p u te r sc ie nce  
are c lose ly  re lated to  m any o ther fie lds, 
inc lud ing pure and app lied  m athem atics , 
e lec trica l eng inee ring , lingu istics, 
industria l eng ineering , business 
adm in is tra tion , psycho logy, and biology. 
In the  past the  various ap p lica tions  of 
m ach ine  com pu ting  have been stud ied 
in these  d iffe rent fie lds, but now  the ir 
com m on basis  is be ing increas ing ly  
recognized. A t C orne ll the  g radua te  Field 
of C om pu te r S c ie nce  m a in ta ins  a c lose  
assoc ia tion  w ith o ther fie lds, pa rticu la rly  
E lectrica l E ng ineering and O pera tions 
Research, but it has deve loped  a strong 
program  in com p u te r o r in form ation 
sc ie nce  as an independent d iscip line. 
C o rne ll’s leadersh ip  in the  deve lopm en t 
of co m p u te r sc ie n ce  is ind ica ted  by its 
recen t ranking am ong the  top  five 
depa rtm en ts  in the  na tion  and by the 
w ide use o f a sco re  of tex tbooks  w ritten 
at Cornell.

A bo u t n ine ty g radua te  studen ts  are 
enro lled  in M.S. and Ph.D. degree  
p rog ram s in c o m p u te r sc ie nce . 
A pp lican ts  shou ld  have  s ign ifican t 
e xp e rience  in p rogram m ing , a solid 
ba ckg ro und  in m athem atics , and the  
necessa ry  pre requ is ites  fo r g ra du a te - 
level co u rse s  in the  spec ia liza tion  
chosen . S tudents w ho  a re  in te rested 
prim arily  in c o m p u te r co m p o n e n ts  and 
log ica l design  rather tha n  in the  use of 
com p u te rs  m ay find  it m ore  appropria te  
to  app ly  to the  Field o f E lectrica l 
Engineering.

Facilities

T he  d e p a rtm e n t’s resea rch  com p u tin g  
fac ility  con s is ts  of tw o  VAX 11 /7 8 0 s , 
tw o  VAX 11 /7 5 0 s , ten  Sun w orksta tions, 
and a  G ou ld  9080 , all runn ing on 
B erke ley UNIX, p lus severa l S ym bo lics  
LISP m ach ines , th irty  X erox D ande lion  
w orksta tions, and va rious  o ther personal 
com pu te rs , servers, and w orksta tions, all 
con n e c te d  via an E thernet local ne tw ork. 
O the r C orne ll co m p u tin g  fac ilities  inc lude  
an IBM  30 81 , tw o  IBM  4341 s, a DEC 
20 60 , num erous  VAX s and o ther 
supe rm in icom pu te rs , a g ra ph ics  
resea rch  laboratory, an  ins tructiona l 
g ra ph ics  facility , and la rge num be rs of 
personal com p u te rs  fo r ins tructiona l use. 
Corne ll is a lso  the  s ite of an N S F-funded 
su p e rco m pu te r cen te r con s is tin g  o f an 
IBM  3 0 8 4  m a in fram e w ith  a ttached  
array p rocesso rs , p lus UN IX  fron t-end  
m ach in es  and expe rim en ta l paralle l 
com pute rs .

A lgorithm s 

C o m pu ting  T heo ry

C o n c u rre n c y  and D istribu ted C om pu ting  

D a tabase  S ystem s and  O pera ting  
S ystem s

In form ation  O rgan iza tion  and Retrieval

N um erica l A na lys is

P rog ram m ing  E nv ironm ents

P rog ram m ing  Languages and
M ethodo logy

R obotics

VLSI

Areas of Research



Ozalp Babaoglu, B.S. (G eorge 
W ashington), M.S., Ph.D. (Californ ia, 
Berke ley): d is tribu ted  system s, 
pe rfo rm an ce  eva luation  

G ian franco  Bilardi, Laurea (Padova,
Italy), M.S., Ph.D. (Illinois): com p u ta tio na l 
com plexity, VLSI

Kenneth B irm an, B.S. (C o lum b ia ), M.S., 
Ph.D. (Californ ia , Berke ley): fau lt-to le ran t 
distribu ted system s, kn o w le d g e -b a se d  
s igna l p ro cess ing  

D ina Bitton, B.S., M .Sc. (T echn ion,
Israel), Ph.D. (W isconsin): da tabases  

Jam es Bram ble, A.B. (B row n), M.S.,
Ph.D. (M ary land): nu m e rica l ana lys is  

T hom as F. C o lem an, B.M ath., M .M ath., 
Ph.D. (W aterloo): n u m erica l ana lys is  

Robert L. C onstab le, B.A. (P rinceton), 
M.A., Ph.D. (W isconsin): com p u ta tio na l 
com plexity, fo rm a l sem a n tics  a n d  p ro o f 
o f theory o f p ro g ra m m ing  log ics  

John R. G ilbert, B.S. (N ew  M exico),
Ph.D. (S tanford): ana lys is  o f a lgorithm s, 
com b ina to ria l a lgo rithm s fo r n u m erica l 
prob lem s

Donald P. G reenberg , B.S.E., Ph.D. 
(Cornell): com p u te r g raph ics , com p u te r-  
a ided  design, im age p ro cess ing  

David Gries, B.S. (G ueens), M.S.
(Illinois), Dr.rer.nat. (T echn ica l U niversity, 
M un ich): pro g ra m m ing  languages, 
prog ram m ing  m ethodo logy, com p ile r  
construction

Juris Hartm anis, Cand.Phil. (M arburg), 
M.A. (Kansas C ity), Ph.D. (C a liforn ia  
Institute of T echno logy): theory  o f 
com puta tion

Faculty Members and Their Research
Interests

John E. H opcro ft, B.S. (Seattle), M.S., 
Ph.D. (S tanford): a lgorithm s, robo tics  
D exte r Kozen, B.A. (D artm outh ), M.S., 
Ph.D. (C orne ll): theory  o f com puta tion , 
com p u ta tio n a l com p lex ity , p ro g ra m  lo g ic  
a n d  se m a n tics

Franklin Luk, B.S. (C a lifo rn ia  Institute of 
T echn o logy ), M.S., Ph.D. (S tanford): 
n u m e rica l ana lys is

Keith M arzullo, A.B. (O cc ide n ta l), M.S., 
Ph.D. (S tanford): d is tribu te d  system s  

A bha  M oitra, M.S. (B irla), Ph.D. 
(B om bay): p ro g ra m m in g  m e tho do log y  

Anil N erode, A.B., B.S., M.S., Ph.D. 
(C h icago): logic, ap p lied  m a the m a tics  

A lexandru  N ico lau, B.A. (B rande is), M.S., 
Ph.D. (Y ale): pa ra lle l com puting , 
co m p ile r sys tem  a rc h ite c tu re s  an d  
p ro g ra m m in g  languages  

P rakash Panangaden, M .Sc. (Ind ian 
Institute of T echn o logy , K anpur), M.S. 
(C h icago), Ph.D. (W isconsin ,
M ilw aukee): p ro g ra m m in g  language  
sem antics , log ics, d is tribu ted  system s, 
au to m a te d  reason ing

K eshav Pingali, B .Tech. (Ind ian Institute 
of T echn o logy , K anpur), S.M.E.E., Sc.D. 
(M .I.T.): m u ltip ro ce sso r a rch itec tu res, 
data flow, lo g ic  a n d  fun c tiona l 
p ro g ra m m in g  languages, fo rm a l 
sem a n tics

G era rd  Salton, A.B., M .A. (B rooklyn), 
Ph.D. (H a rva rd ): in fo rm a tion  organ iza tion  
a n d  re trieva l

Fred B. S chne ider, B.S., M.S. (C ornell), 
Ph.D. (SUN Y, Stony B rook): c o n cu rre n t 
program m ing , op e ra ting  system s, 
d is tribu ted  sys tem s

A lberto  Segre, B.S., A.B., M.S., Ph.D. 
(Illinois): a rtific ia l in te lligence , expert 
sys tem s

Jon Solworth , B.A., M.S., Ph.D. (N ew  
Y ork U n ivers ity): VLSI, co m p u te r-a id e d  
design, c o m p u te r a rch ite c tu re s

Ray T e ite lbaum , B.S. (M .I.T.), Ph.D. 
(C a rneg ie -M e llon ): pro g ra m m ing  
languages a n d  sys tem s  

Sam  T oueg, B.S. (T echn ion , Israel), 
M.S.E., M.A., Ph.D. (P rinceton): co m p u te r 
ne tw orks  a n d  p ro toco ls , d is tribu ted  
co m p u tin g

C harles  Van Loan, B.S., M.A., Ph.D. 
(M ich igan ): nu m e rica l ana lys is  

V ijay Vazirani, B.S. (M .I.T.), Ph.D. 
(C a liforn ia , B erke ley): cryp tography, 
alogorithm s, com p u ta tio n a l com plexity, 
VLSI

F u rth er In fo rm ation

A dd itiona l in fo rm ation  m ay be obta ined 
by w riting to C harles  V an Loan,
G radua te  Facu lty  Representative , 
C o m pu te r S c ience , C orne ll University, 
U pson Flail, Ithaca, N ew  Y ork 
1 4 8 5 3 -7 5 0 1 .



Electrical Engineering

E lectrica l eng inee ring  is one  of the  m ost 
ac tive  fie lds  of resea rch  at Cornell. 
Fundam enta l and innovative  w ork  in 
m any spec ia lity  a reas is supported  by 
grants tha t to ta led  m ore  than $11  m illion 
in 1 9 8 5 -8 6  and by national and 
industry-supported  labora tories that 
m ake Corne ll a c e n te r of resea rch  and 
deve lopm ent in th is  field.

Ionosphere  C en te r in Puerto R ico is 
opera ted  by C orne ll fo r the  N ational 
S c ie nce  Foundation.

In te rd isc ip lina ry  labo ra to ries  and 
p rogram s inc lude  the  M ate ria ls  S c ie nce  
Center, the  Labora to ry  o f P lasm a 
Studies, the  M a them atica l S c ie nce s  
Institute, and the  C e n te r fo r T heo ry  and 
S im ulation in S c ie n ce  and E ng ineering 
(w h ich  inc ludes  a sup e rcom pu te r).

Extensive c o m p u te r fac ilities  in the  
schoo l augm en t those  of the  Un iversity. 
T hese  schoo l fac ilities  inc lude  a lo ca l- 
a rea co m p u te r ne tw ork  con s is tin g  of a 
Data G enera l M V -8 0 0 0 , a H arris  H 800 , 
a DEC  VAX 11 /7 8 0 , five  A T & T  3B 5s, 
and e igh teen A T & T  3B 2s. T w o  DEC 
VAX 11 /7 5 0 s , a H arris  S -1 25, and a 
Harris S - 1 23 are a lso  ava ilab le, as well 
as tw o  DEC M icroV ax I Is and severa l 
o ther ded ica ted  m in icom pute rs .

A reas of Research

Pro jects are in progress in the  fo llow ing  
a reas of concen tra tion :

C o m m un ica tions , In form ation , D ec is ion  
T heo ry

C o m pu te r E ng ineering 

C ontro l and S ystem s T heo ry  

E lectrom agne tic  T heo ry  and A pp lica tions  

E lectron ic  C ircu its  and Ins trum enta tion  

Energy C onve rs ion  and  P ow er S ystem s 

In tegra ted C ircu its

M ic ro w ave  S em iconducto rs : C ircu its  and
D e v ice  Physics

N e tw ork  and System  D esign

P lasm a P hysics and A pp lica tion s

O uan tum  E lec tron ics  and O ptica l
Physics

R ad iophys ics  and G eo phys ica l P lasm as 

S em icon duc to r M ate ria ls  for E lectron ic  
D e v ices

Signal P rocessing 

S ub m ic ro m e te r T e ch n o lo g y

Facu lty  M em b ers  and  T h e ir  R esearch  
Interests

V enkat A nan tha ram , B .Tech. (M adras), 
M.S., M.A., Ph.D. (C a liforn ia , B erke ley): 
q u eu ing  theory, c o m m u n ica tio n  
netw orks, s to ch a s tic  p ro ce sse s

‘ Joseph  M. B a llan tyne, B.S., B.S.E.E. 
(U tah ), Ph.D. (M .I.T.): op toe lec tron ic  
m ate ria ls  a n d  dev ices, in te g ra te d  optics, 
su b m ic ro m e te r lithog raphy  

T o b y  Berger, B E. (Y ale), M.S., Ph.D. 
(H arvard ): in fo rm ation  theory, s igna l 
process ing , c o m m u n ica tio n  theory  

Ralph Bolg iano, Jr., B.S., B.E.E., M.E.E., 
Ph.D. (C orne ll): tropo sph eric  ra d io ­
phys ics , s truc tu re s  o f the  lo w e r an d  
m id d le  a tm osp he re  

R obert R. C apran ica , E.E., B.S.
(Ca liforn ia , B erke ley), M.S. (N ew  Y ork 
U n ivers ity), Sc.D . (M .I.T.): sensory  
com m u n ica tion , e lec trop hys io lo g ica l 
stud ies  o f n e u ra l p rocess ing , 
b ioe lec tron ics

H erbert J. Carlin, B.S., M.S. (C o lum b ia ), 
D.E.E., Ph.D. (P o ly te chn ic  Institute of 
B rooklyn): m ic ro w a ve  c ircu its , ne tw ork  
theory

G. C onrad  D a lm an, B.E.E. (C ity  C o llege  
of N ew  York), M.E.E., D.E.E. (P o ly techn ic  
Institute of B rooklyn): m illim e te r an d  
m ic ro w a ve  so lid -s ta te  d e v ice s  an d  
c ircu its

D avid  F. D e lcham ps, B.S. (P rinceton), 
S.M., Ph.D. (H arvard ): linea r a n d  
no n line a r d yn a m ica l system s, s toch as tic  
p ro cesses , es tim a tion  theory, contro l, 
sys tem  iden tifica tion  

Lester F. Eastm an, B.E.E., M.S., Ph.D. 
(C orne ll): m icrow ave , optica l, a n d  h ig h ­
s p e e d  o p tic a l so lid -s ta te  devices, 
c o m p o u n d  s e m ic o n d u c to r g row th  by  
m o le c u la r-b e a m  ep itaxy  an d  
org an om e ta llic  va p o r-p hase  ep itaxy  

D ona ld  T. Farley, B.E.P., Ph.D. (Cornell): 
io no sphe ric  phys ics , s p a c e  p lasm a  
phys ics , ra d a r techn iques  

“ Bela G. Fejer, B.S. (Sao Paulo, Brazil), 
M.S. (C N A E — C o m issa o  N ac iona l de 
A tiv idades  E spac ia is , Brazil), Ph.D. 
(C orne ll): sp a ce  p la sm a  p h y s ic s  and  
e lec tro d yn a m ics

‘ U n ivers ity  v ice  president; not a cce p tin g  
new  g radua te  studen ts  at th is  tim e.

“ A n  ad ho c  m em b er of the  g radua te  
facu lty ; m ay be nom ina ted  fo r 
m em b ersh ip  on a g ra du a te  s tud en t’s 
S pecia l C o m m itte e  by petition.

G raduate  study beg ins w ith w ork  tow ard 
e ither the de s ig n -o rien te d  p ro fessiona l 
M .E ng.(E lectrica l) de g re e  or the 
resea rch -o rien ted  M.S. degree. Either 
program  can  lead to  doc to ra l work, 
a lthough the  la tter is th e  pre ferred route. 
O f the  approx im ate ly  3 2 5  g radua te  
students, abou t one hundred are Ph.D. 
ca n d id a te s— a num ber large enough  to 
ach ieve  the  critica l m ass  tha t is 
con du c ive  to e ffec tive  research , yet 
sm all enough to enab le  the  studen ts  and 
facu lty  to  w ork  tog e the r in c lose  
associa tion . Both studen ts  and facu lty  
m em bers benefit a lso  from  in te raction  
w ith peop le in re lated areas, such  as 
physics, app lied  physics, applied 
m athem atics , p lasm a stud ies, com p u te r 
sc ience , as tronom y and  spa ce  sc iences , 
neurob io logy and behavior, opera tions 
research , and m ech an ica l and a e ro ­
spa ce  eng ineering.

M ore than fifty g ra dua te -leve l cou rses  
are offered by the S choo l of E lectrica l 
Engineering.

Facilities

Corne ll o ffe rs s ta te -o f-th e -a rt fac ilities  for 
fundam enta l and app lied  research  in 
m any areas of e lec trica l engineering.
The U nivers ity  is host to  the  N ational 
Research and R esou rce  Facility for 
S ubm icron S tructures (NRRFSS), fo r 
exam ple, and the labo ra to ries  are 
ad jacen t to  the  e lec trica l eng ineering  
build ing. In addition, the  U n ivers ity  is one  
of the  firs t th ree  cen te rs  o f exce lle n ce  
funded by the  industria l S em icon duc to r 
R esearch C orpo ra tion  fo r a p rogram  in 
VLSI m ic ro sc ie n ce  and techno logy . T he  
Kettering Energy S ystem s Labora tory 
provides the  m ost co m p le te  rea l-tim e  
m odel of a  bu lk po w e r system  in any 
un iversity. T he  N ationa l A s tron om y and



T errence  L. Fine, B.E.E. (C ity C o llege of 
New  York), S.M., Ph.D. (H arvard): 
dec is ion  theory, estim ation, founda tions  
o f probab ility

Jeffrey Frey, B.E.E. (Cornell), M.Sc.,
Ph.D. (Californ ia, Berke ley): ph ys ics  o f 
dev ices an d  m ateria ls  fo r VLSI a n d  for 
VLSI an d  s u b m ic ro n -sca le  e lec tron ics  

Tor Flagfors, Dipl.E.E. (Institu te  of 
T echn o logy  of Norw ay), M.S. 
(T rondhe im ), Ph.D. (O slo): rad io  phys ics , 
signa l p rocess ing, ionosphe ric  p lasm a, 
rad io  as tronom y

David A. Flam m er, B.S. (C a liforn ia  
Institute of T echno logy), Ph.D. (C ornell): 
p lasm a physics, n u c le a r fusion, h igh - 
po w e r e lec tron - a n d  io n -b e a m  p h ys ics  
an d  techno logy  

C hris F leegard, B.S., M.S. 
(M assachusetts , A m herst), Ph.D. 
(S tanford): in fo rm ation theory, cod in g  
theory, d ig ita l com m un ica tions, VLSI 
system s

Lloyd W. H illm an, B.S. (A rizona), Ph.D. 
(R ochester): non linear a n d  quan tum  
optics, lase r theory, op toe lec tron ics , 
in tegra ted  op tics

C. R ichard Johnson, Jr., B.E.E. (G eorg ia  
Institute of T echno logy), M.S., Ph.D. 
(S tanford): adap tive  sys tem s theory, 
dig ita l processing, con tro l theory  

M ichae l C. Kelley, B.S. (Kent State), 
Ph.D. (Californ ia , Berke ley): spa ce  
p lasm a physics, rocke t a n d  sate llite  
instrum enta tion

M yunghw an Kim, B.S. (A labam a), M.E., 
Ph.D. (Yale): b ioe lectron ics , con tro l 
theory

Paul M. K intner, B.S. (R ocheste r), Ph.D. 
(M inneso ta): spa ce  p lasm a  p h ys ics  an d  
p lasm a d iagnostic  instrum enta tion , 
m icro p roce sso r con tro ls  

J. Peter Krusius, Dipl.Eng., L ic.Tech.,
D .Tech. (Helsinki U n ivers ity  of 
T echno logy): p h ys ics  a n d  tech no log y  o f 
subm icron  dev ices  a n d  c ircu its  

C harles A. Lee, B.E.E. (R ensse laer), 
Ph.D. (C o lum b ia ): so lid -s ta te  p h ys ics  
an d  dev ices

Richard L. Liboff, A.B. (B rooklyn 
College), Ph.D. (N ew  Y ork  U n iversity): 
transport in so lid  sta te  a n d  labo ra to ry  
plasm as, p rope rties  o f s trong ly  cou p led  
p lasm as an d  neu tra l flu ids

Franklin T. Luk, B.S. (C a lifo rn ia  Institute 
of T echn o logy ), M.S., Ph.D. (S tanford): 
pa ra lle l com puting , s ig na l p ro ce ss in g  

Noel C. M acD ona ld , B.S.E.E., M.S.E.E., 
Ph.D. (Ca liforn ia , Berke ley): e lectron  
spec troscopy , m icro fabrica tion , 
in te g ra te d  circu its , p a rtic le -b e a m  
in s trum en ta tion

Jam e s  W. M ayer, B.S., Ph.D. (Purdue): 
ion im p lan ta tion  in sem icon ducto rs , th in - 
film  reactions, R u the rfo rd  ba cksca tte rin g  
a n d  channe ling , s ilic ides, io n -b e a m  
m od ifica tion  o f m ate ria ls  

Paul R. M c lsa ac , B.E.E. (C orne ll), M.S.E., 
Ph.D. (M ich igan ): e lec trom a gne tic  
theory, m ic ro w a ve  c ircu its  a n d  d e v ice s  

John  A. Nation, B.Sc., Ph.D. (Im peria l 
Co llege, London): p lasm a  phys ics , h igh -  
en erg y  e lec tron  a n d  ion  beam s, 
a cc e le ra to r p h ys ics  

Ben jam in  N icho ls, B.E.E., M.E.E.
(C ornell), Ph.D. (A laska): ca b le  te lev is ion  
system s, ed uca tion a l techn iques  

T hom a s  W. Parks, B.E.E., M.S., Ph.D. 
(C ornell): d ig ita l s igna l p rocess ing , 
se ism ic  s igna l p rocess ing , c irc u it theory  

C liffo rd R. Pollock, B.S., M.S., Ph.D. 
(R ice): lasers, m o le cu la r spec troscopy , 
q uan tum  e lec tron ics  

C h ris topher Pottle, B.E. (Yale), M.S., 
Ph.D. (Illinois): c o m p u te r-a id e d  design, 
p o w e r-sys te m  sim ulation, pa ra lle l 
c o m p u te r p rocess ing , ne tw ork  theory  

A n thony  P. Reeves, B.Sc., Ph.D. (Kent, 
C an te rbury): im age  p rocess ing , pa ra lle l 
c o m p u te r a rch itec tu re , pa tte rn  
recogn ition

C harles  E. Seyler, B.A., M.A. (South 
F lorida), Ph.D. (Iow a): p lasm a  phys ics , 
c on tro lled  the rm o n u c le a r fus ion  

Ravindra N. Sudan, B.A. (Punjab, India), 
D.I.I.Sc. (Ind ian Institute of S c ience ),
D.I.C. (Im peria l Co llege, London), Ph.D. 
(London): p lasm a  phys ics , th e rm o ­
n u c le a r fusion, h ig h -p o w e r e lec tron - a n d  
io n -b e a m  p h ys ics

“ W esley E. Swartz, B.S. (D rexe l), M.S., 
Ph.D. (P ennsy lvan ia  State): io no sphe ric  
phys ics , rad iophys ics , c o m p u te r 
system s, s ig na l p ro ce ss in g  

C hung L. Tang , B.S. (W ash ing ton), M.S. 
(C a lifo rn ia  Institute of T echn o logy ), Ph.D. 
(H arvard ): lasers, quan tum  e lec tron ics , 
se m ic o n d u c to r m a te ria ls  a n d  devices, 
u ltra fast o p tica l p ro ce sse s

Robert J. Thom as, B.S.E.E., M.S.E.E.,
Ph.D. (W ayne State): con tro l and  
ana lys is  o f linea r a n d  non linea r system s  
with ap p lica tio ns  to p o w e r system s  

Jam e s  S. T horp , B.E.E., M.S., Ph.D. 
(C ornell): ap p lica tions  o f op tim iza tion and  
c o n tro l theory  to p o w e r system s, 
robo tics

H w a -C h u n g  Torng , B.S. (National 
T a iw an ), M.S., Ph.D. (C ornell): co m p u te r  
engineering, co m p u te r networks, 
te lecom m un ica tions , VLSI d ig ita l system s  

N o rm an M. Vrana, B.E.E. (N ew  York 
U n ivers ity), M.E.E. (C ornell): d ig ita l 
system s, c e n tra !-p ro ce sso r design, 
m ic ro p ro c e s s o r sys tem s  

C harles  B. W harton , B.S., M.S.
(C a liforn ia , B erke ley): p lasm a physics, 
p lasm a d iagnostics , h ig h -p o w e r 
m icro w ave s

Edw ard D. W olf, B.S. (M cP herson ), Ph.D. 
(Iow a State): m icrom in ia tu riza tion  
engineering, e lec tron - a n d  io n -b eam  
ins trum en ta tion  a n d  p ro cesse s  

G eorge  J. W olga, B.E.P. (Cornell), Ph.D. 
(M .I.T.): lasers, ap p lie d  spectroscopy, 
s e m ic o n d u c to r m a te ria ls  a n d  dev ices  

S. S im on W ong, B.E.E., B.M.E. 
(M inneso ta ), M.S.E.E., Ph.D. (Californ ia , 
B erke ley): fab rica tion  techno logy, 
in te g ra te d  c ircu its , op toe lec tron ics  

“ D avid W. W oodard , B.S.E.E.
(P rinceton), M.S. (R utgers), Ph.D. 
(C orne ll): co m p o u n d  se m ico n d u c to r 
m ate ria ls  a n d  m ic ro w a ve  dev ices  
“ Ronald C. W oodm an , I.M.E.
(U n ivers idad  N ac iona l de  Ingenieria ,
Lim a, Peru), M.S., Ph.D. (H arvard): 
rad io  s n f p la sm a  phys ics , rem o te  sensing  
o f the u p p e r a tm osphe re

F urther In fo rm ation

T he  facu lty  w e lco m e s  inqu iries abou t the 
g radua te  p rogram s and research 
opportun ities. T hese  m ay be addressed 
to  the  G radua te  Facu lty  R epresentative , 
E lectrica l Eng ineering , Corne ll University, 
Phillips Hall, Ithaca, N ew  York 
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Geological Sciences

T he  ge o log ica l sc ie n c e s  a re  curren tly  
expe rienc ing  a period of m ajor new  
insights, dem ands, deve lopm ents , and 
grow th. G eo log is ts  are con fro n ted  w ith 
urgent p rob lem s of m inera l and energy 
resources and w ith ge o log ica l hazards 
such  as ea rthquakes and  vo lcan ic  
eruptions. T hey  are cha lle ng ed  by the 
w ealth  of new  in fo rm ation  ga ined 
through exp lo ra tion  of the  m oon, the 
planets, and the oceans. T h e y  are 
s tim ulated by the  e m e rg e n ce  of the 
con ce p t of p late te c to n ic s  to prov ide  a 
fram ew ork for unders tand ing  m any 
prev iously  unexp la ined geo log ica l 
phenom ena.

C orne ll has responded to  the  rapid 
deve lopm ents  in the  geo log ica l sc ie nce s  
by expand ing its departm ent, 
estab lish ing an am b itious  p rogram  of 
research , and p rovid ing  a new, spec ia lly  
des igned  bu ild ing. In little m ore than a 
decade, C orne ll has ach ie ved  a 
leadersh ip  position in the  field.

A pprox im ate ly  s ixty g radua te  s tudents 
are enro lled in M.S. and Ph.D. program s. 
M ajor fie lds of s tudy in c lud e  geob io logy, 
pa leonto logy and stra tigraphy, 
geochem istry , m inera logy, petro logy, 
geom orpho logy, geophys ics , 
ge o tec ton ics  and s tructu ra l geology, 
m arine  geo logy, and se ism ology. In all 
a reas the re  is a strong em p ha s is  on 
app lica tion  of the  bas ic  sc ie n ce s  to  an 
unders tand ing  of the  earth  and on

learn ing th rough  pa rtic ipa tion  in resea rch  
pro jects. A  g radua te  s tuden t m ay be 
invo lved prim arily  in fie ld stud ies, o r in 
theo re tica l w o rk  requ iring  ana lys is  
m a the m a tics  o r a com p u te r, o r in 
labora tory stud ies tha t use soph is tica ted  
instrum ents. T he  opportun ities  for 
resea rch  and study a re  varied  and 
expand ing , and the  ou tlook is g loba l in 
scope.

M any k inds o f ca re e rs  a re  ava ilab le  to 
geo log ists . Possib le  em p loye rs  inc lude  
the  energy and m inera l industries, 
env ironm en ta l and eng inee ring  firm s, 
m any b ra nch es  o f the  federa l and state 
governm ents , and educa tiona l 
institu tions. B eca use  of th is  d ivers ity , the  
Field of G eo log ica l S c ie n ce s  at C orne ll 
seeks  g radua te  s tuden ts  w ith a varie ty  of 
in te rests and backg rounds. P revious 
tra in ing  in geo logy  is not requ ired of 
ap p lican ts  w ho  have s trong  ba ckg ro und s  
in the  bas ic  sc ie n ce s  o r in eng inee ring .

Facilities

Snee Flail, the  new  geo log ica l sc ie n ce s  
bu ild ing, p rov ides m odern  resea rch  
fac ilities  in all a reas o f the  d isc ip line . 
S pecia l labora tories in c lud e  those  for 
geochem is try , ge ophys ics , rock  
de form ation , pe trography, and 
pa leonto logy. A  w ide  varie ty  of 
spec ia lized equ ipm en t and periphera l 
fac ilities  such  as da rk roo m s and an 
ins trum ent shop  a re  ava ilab le.

B eyond the  cam pus, “ la bo ra to rie s ”  fo r 
Corne ll geo log is ts  ex tend  to  a reas 
around the world . R ecen t fie ld  pro jec ts  
have been carried  ou t in Indonesia , the  
Philippines, Fiji and the  N e w  Flebrides, 
the  A leutian  Islands, G reen land, the 
Rhine graben, the  S co ttish  h igh lands, 
Ire land, South A m erica , and m any parts 
of the  U n ited S tates and C anada. 
G radua te  studen ts  a lso  pa rtic ipa te  in 
c ru ises  on oce a n o g ra p h ic  research  
vessels.

T h e  m a jo r un ify ing the m e s  of research 
ac tiv ity  a re  p la te  te c to n ic s  and 
con tine n ta l evo lu tion. T hese  con cep ts  
are be ing exp lo red  and  deve loped 
th rough  the ir re la tion to  eco n o m ic  
geo logy, geodesy, geom orpho logy, 
g rav im etry , pa leonto logy, pe tro leum  
geo logy, pe tro logy, rock  m echan ics , 
sed im ento logy, se ism o logy, s truc tura l 
geo logy, s tra tigraphy, and o ther 
spec ia lized  areas.

C orne ll is esp ec ia lly  recogn ized for its 
leadersh ip  in the  s tudy of the  geo log ica l 
s truc tu re  of the  con tinen ta l c rust, using 
se ism ic  re flec tion  tech n iq u e s  deve loped 
by the  oil industry. C o rne ll is the 
ope ra ting  institu tion in a m a jo r research 
p ro jec t co n d u c te d  by the  C onso rtium  for 
C ontinen ta l R eflection Profiling 
(C O C O R P ), a g roup  o f un iversities, 
com p an ies , and go ve rn m en t agenc ies. 
G radu a te  s tuden ts  have  the opportun ity  
to  pa rtic ipa te  in the  fie ldw ork, w h ich  
invo lves the  use of tru ck -m o u n te d  
v ib ra to rs  to  gene ra te  se ism ic  w aves, and 
in the  d a ta -p ro ce ss in g  and da ta - 
in te rpre ta tion  phases of the  pro ject.

T he  varie ty  of opportun ities  in geo log ica l 
sc ie n ce s  at C orne ll is suggested  by the 
fo llow ing  listing of facu lty  research  
in terests.

Areas of Research



Richard W. A llm end inger, B.A. (Cornell), 
Ph.D. (S tanford): struc tu ra l ge o logy , 
tecton ics, m ic ro - an d  m e so sco p ic  rock  
fabrics, in te rpre ta tion o f se ism ic  
re flection pro files

M uaw ia Barazangi, B.S. (D am ascus),
M.S. (M innesota), Ph.D. (C o lum b ia ): 
seism ology, tecton ics, geop hys ics  

W illiam  A. Bassett, B.A. (A m herst), M.A., 
Ph.D. (C o lum bia): o p tica l m ic ro scopy ; 
x -ra y  d iffraction ; light absorp tion ; light 
sca tte ring  an d  e lec tr ica l res is ta nce  at 
high p ressures an d  tem peratures, 
s tud ied  through laser hea ting  in d iam o nd  
ce lls

John M. Bird, B.S. (Union), M.S., Ph.D. 
(Rensselaer): geotecton ics , p la te  
tecton ics, orogeny, e co no m ic  geology, 
ophiolites, orig in o f te rres tria l m etals, 
geo logy  o f the A ppa lach ians, pa leos tress  
ind ica tors

A rthur L. B loom , B.A. (M iam i U n iversity), 
M.A. (V ictoria, N ew  Zea land), Ph.D. 
(Yale): geom orpho logy, Q ua te rnary  
tec ton ics  an d  se a -le ve l changes, 
H o locene  se a -le ve l changes, coa s ta l 
geom orpho logy, g la c ia l ge om orpho logy  
an d  stratigraphy, denuda tion  rates, 
p lane ta ry  surfaces

Larry D. Brown, B.S. (G eorg ia  Institute of 
T echno logy), Ph.D. (Cornell): exp lo ra tion  
seism ology, deep s truc tu re  o f con tine n ta l 
crust, rece n t c rus ta l m ovem en ts , d ig ita l 
s igna l p rocess ing, c o m p u te r g raph ics  

John L. C isne, B.A. (Yale), Ph.D. 
(C h icago): invertebra te  pa leonto logy, 
popu la tion  an d  co m m u n ity  pa leoeco logy, 
b iostra tig raphy

Bryan L. Isacks, A.B., Ph.D. (C o lum b ia ): 
se ism o logy  an d  tec ton ics  
T eresa  E. Jordan, B.S. (R ensse laer 
P o lytechn ic Institute), Ph.D. (S tanford): 
s tra tig raphy an d  sed im ento logy, 
con tinen ta l basin  evolution, tec ton ics

Faculty Members and Their Research
Interests

D anie l E. Karig, B.Sc., M .Sc. (C o lo rado  
S choo l of M ines), Ph.D. (Scripps): 
m arine  ge o logy  a n d  geophys ics , 
s truc tu ra l ge o logy  o f o ro g e n ic  belts, 
m arg ina l basins, g e o m e ch a n ics  

S idney Kaufm an, A.B., Ph.D. (C ornell): 
exp lo ra tion  geophys ics , s truc tu re  o f the  
deep  c ru s t an d  uppe r m antle, 
ge o th e rm a l reso u rce  de ve lopm e n t 

Robert W. Kay, A.B. (B row n), Ph.D. 
(C o lum b ia ): petro logy, geochem istry , 
app lica tion  o f tra ce -e le m e n t a n d  iso tope  
ge o ch e m is try  to the o rig in  o f igneous  
ro cks  a n d  the lo w e r c rus t 

David L. Koh lstedt, B.S. (Valpara iso), 
Ph.D. (Illinois): h igh -te m pe ra tu re  
p las tic ity  o f ro cks  a n d  m inerals, s tudy  o f 
stress leve ls  a long  faults, e lec tron  
m ic ro sco p y  o f de fec ts  in m inera ls  

A rthu r F. K uckes, B.S. (M .I.T.), Ph.D. 
(F larvard): geophys ics , geom agne tism , 
e le c tr ica l-co n d u c tiv ity  d is tribu tion  in the  
earth  a n d  m oon, ana lys is  o f c rus ta l 
flexure  a n d  g rav ity

Fred Ft. Kulhaw y, B.A., Ph.D. (Ca liforn ia , 
Berke ley): so il-s truc tu re  in te raction , rock  
engineering, fin ite -e lem en t m odeling , 
m arine  a n d  co a s ta l geo techn ique , 
g e o m e ch a n ics

G eorge  H. M orrison, B.A. (B rooklyn  
C o llege), M.A., Ph.D. (P rinceton): 
an a ly tica l geochem is try , tra ce -e le m e n t 
abundances , io n -m ic ro p ro b e  s tud ies  

Ja ck  E. O liver, B.A., M.A., Ph.D. 
(C o lum b ia ): geophys ics , se ism ology, 
geo tec ton ics , re ce n t ve rtica l m ovem ents, 
d e e p -c ru s ta l re flec tion  stud ies  

T hom a s  D. O 'R ourke , B.S. (C ornell), 
M.S., Ph.D. (Illinois): so il-s truc tu re  
in te raction , an a ly tica l m ethods, 
unde rg rou nd  structures, g e o te c h n ic a l 
instrum en ta tion

Frank H. T, R hodes, B.Sc., Ph.D. 
(B irm ingham , Eng land): inverteb ra te  
pa leonto logy, stra tig raphy, h is to ry  an d  
ph ilo sop hy  o f geology, con od on t 
b ios tra tig raphy

Andy L. Ruina, Sc.B., M.S., Ph.D. 
(B row n): fric tion  law s an d  instabilities, 
g e o m e ch a n ics

A rthu r L. Ruoff, B.S. (Purdue), Ph.D. 
(U tah): pro pe rties  o f m ate ria ls  at 
p re ssu re s  above  1 m egabar, p las tic  flow  
phenom ena, syn thes is  o f m eta llic  
hyd rogen

Carl E. Sagan, A.B., S.B., S.M., Ph.D. 
(C h icago): ph ys ics  a n d  che m is try  of 
p la n e ta ry  a tm osp he res  a n d  subaces, 
sp a c e c ra ft results, p lan e ta ry  
g e om o rpho lo gy

W illiam  B. T ravers , B.S., M.S. (S tanford), 
Ph.D. (P rinceton): struc tu ra l geology, 
tec ton ics, pe tro le um  ge o logy  

D ona ld  L. T u rco tte , B.S. (C a liforn ia  
Institute of T echn o logy ), M .Aero. E. 
(C ornell), Ph.D. (C a lifo rn ia  Institute of 
T echn o logy ): geophys ics , 
ge om e chan ics , m an tle  convection , 
c o n ve c tio n  in po rous  m ed ia  

Joseph  Veverka, B.S., M.S. (G ueens), 
M.A., Ph.D. (F larvard): planeto logy, 
in te rp re ta tion  o f sp a c e c ra ft im agery, 
p h ys ics  a n d  m o rp ho log y  o f p lane ta ry  
an d  sate llite  su rfaces  

W illiam  M. W hite, B.A. (Californ ia , 
Berke ley), Ph.D. (R hode Island): iso tope  
an d  trace  e lem en t g e o ch e m is try  of 
oce a n ic  igneous ro cks  a n d  m arine  
sed im en ts ; so lid -so u rce  m ass  
spe c tro m etry ; c h e m ic a l evo lu tion  o f the  
m an tle  a n d  c rus t

Further In fo rm ation

O uestions abou t the  g radua te  program  
m ay be addressed  to  W illiam  A. Bassett, 
G radua te  Facu lty  R epresentative , 
G eo log ica l S c iences, Corne ll University, 
Snee Hall, Ithaca, N ew  York 
1 4 8 5 3 -1 5 0 4 .



Materials Science and Engineering

T he  g radua te  Field of M ate ria ls  S c ience  
and E ng ineering at C orne ll p rov ides the 
opportun ity  to  s tudents w ith w ide ly  
d ifferent ba ckg ro und s  to  undertake  
research and s tudy in the  area of 
m ateria ls. T he  approx im a te ly  s ix ty-five  
g raduate  s tudents now  en ro lled  have 
undergradua te  de g re es  in phys ics  or 
applied phys ics  and in m echan ica l, 
m eta llu rg ica l, che m ica l, and e lectrica l 
engineering, as well as in m ateria ls  
sc ience .

M uch of the  research  is co n d u c te d  in 
con ne ction  w ith the  in te rd isc ip lina ry  
M ateria ls S c ience  C enter, the  largest 
such  un iversity cen te r supported  by the 
federa l governm ent. T h is  cen te r m akes 
ava ilab le  to facu lty  m em b ers  and 
students a varie ty  o f m odern  and often 
very  expens ive  equ ipm en t, and it 
prov ides financ ia l a ss is ta nce  for 
g radua te  s tudents th rough  research  
assistantsh ips. T he  m ateria ls  sc ie nce  
and eng ineering  fa cu lty  a lso  coope ra tes  
c lose ly  w ith the  N ational R esearch  and 
R esource Facility for S ubm icron  
S tructures (NRRFSS) and w ith  the 
Cornell Ftigh Energy S ynch ro tron  S ou rce  
(CHESS).

In addition to  rese a rch -o rie n ted  M.S. and 
Ph.D. program s, a o n e -y e a r pro fessiona l 
M .Eng.(M ateria ls) degree  p rogram  is 
ava ilable.

Facilities

T h e  extens ive  fac ilities  ava ilab le  at 
C orne ll m ake  poss ib le  a varie ty  of 
resea rch  in m ateria ls  sc ie nce . For 
exam ple , a 5 0 ,0 0 0 -p o u n d  e le c tro - 
hyd rau lic  m a te ria ls -tes ting  system  
enab les  resea rchers  to  s tudy the  
m a c ro sco p ic  m ech a n ica l behav io r of 
m ateria ls. In o ther k inds o f investigation , 
the  prope rties  of m ate ria ls  can  be 
probed dow n to the  a to m ic  sca le . T he  
ins trum en ts  ava ilab le  in c lud e  e lec tron  
m ic ro scope s , e lec tron  scann ing  
m ic ro scope s , fie ld -io n  m ic ro scope s , 
m icroprobes, x -ra y  d iffrac tion  equ ipm en t 
w ith a h igh -in tens ity  sou rce , lo w -en e rg y  
e lec tron  d iffrac tion  and A uger 
s p e c tro sco p y  appara tus, m ass 
spec trom eters , u ltrason ic  equ ipm en t, 
c ryosta ts , u ltra h igh -va cuu m  appara tus, 
h igh -p ressu re  system s, r.f. sputte ring  
equ ipm ent, Rutherford backsca tte rin g  
appara tus, and nu m ero us  p ieces  of 
op tica l and e le c tro n ic  equ ipm en t.

A reas o f R esearch

A w ide  range of resea rch  p ro jects  is 
ava ilab le  to g radua te  students. Faculty 
m em b ers  a re  con tinu a lly  deve lop ing  new  
a reas  o f research ; fo r exam ple , during 
the  past few  yea rs  p ro jec ts  w e re  started 
on ca ta lys is , c e ra m ic  oxides, am orphous 
m ateria ls , b iom ateria ls , s ilicon  fo r so lar 
ce lls , m ate ria ls  fo r en e rgy  storage, and 
laser ho lography. T he  m a jo r a reas are:

Im perfec tions  in Solids 

S urfaces, In terfaces, and T h in  Films 

M e ch a n ica l B ehav io r o f M ateria ls  

H igh -P re ssu re  S tud ies 

Phase T rans fo rm a tions  

C e ra m ic  and G eo log ic  M ateria ls  

E lectrica l and M ag ne tic  P roperties 

E lectron M ic ro scopy  

S ubm icron  R esearch 

P o lym eric  M ate ria ls  S c ie nce

T h e  fo llow ing  listing of facu lty  m em bers  
and the ir resea rch  in te rests g ives an 
idea o f spe c ific  p ro jec ts  in progress or 
top ics  tha t are poss ib le  fo r g radua te  
thes is  research .



Dieter Ast, D ipl.Phys. (S tuttgart), Ph.D. 
(Cornell): am orphous m ateria ls, de fects  
in sem iconducto rs , m e ta llic  g lasses  

W illiam  A. Bassett, B.A. (Am herst), M.A., 
Ph.D. (C o lum b ia ): crys ta lline  m ate ria ls  at 
h igh pressures, x -ra y  d iffraction, B rillou in  
scattering

Boris W. B atterm an, B.S. Ph.D. (M.I.T.): 
x -ra y  an d  neutron d iffraction, s y n c h ro ­
tron radiation, so lid -s ta te  p h ys ics  

John M. Blakely, B.S., Ph.D. (G lasgow ): 
su rface  sc ience , cata lysis, ph o to g ra p h ic  
m ateria ls

Clive B. Carter, B.A., M.A. (C am bridge ), 
M.Sc. (London), Ph.D. (O xford): e lectron  
m icro sco p y  o f ceram ics , se m icon duc to rs  

C laude Cohen, B.S. (A m erican  
University, C airo), Ph.D. (P rinceton): 
transpod  phenom ena, ligh t scattering, 
po lym eric  m ateria ls  

David T. G rubb, B.A., M.A., Ph.D. 
(O xford): e lec tron  m ic ro sco p y  o f 
po lym ers, rad ia tion dam age, m e c h a n ic a l 
proped ies  o f po lym ers  

Edward W. Hart, B.S. (C ity C o llege of 
N ew  York), Ph.D. (Ca liforn ia , B erke ley): 
theory  o f the m e c h a n ic a l be hav io r o f 
solids, the rm odynam ics  o f in te da ces  

Herbert F. Johnson, B.S., M.S., Ph.D. 
(Case): gases  in m etals, c y c lic  
deform ation, en v iro nm en t a n d  fracture  

David L. Kohlstedt, B.S. (Valpara iso), 
Ph.D. (Illinois): ce ra m ic  m ateria ls, 
e lectron  m icroscopy, p h y s ic s  o f 
ge o log ica l m ateria ls  

Edward J. Kram er, B.Ch.E. (Cornell),
Ph.D. (C a rneg ie -M e llon): 
superconductiv ity , m e ch a n ica l 
properties, h ig h -p o lym e r p h ys ics

Faculty Members and Their Research
Interests

C h e-Y u  Li, B.S.E. (T a iw an C o llege  of 
Eng ineering), Ph.D. (C ornell): 
m e c h a n ic a l behavior, irrad ia tion  e ffec ts  

Jam es W. M ayer, B.S., Ph.D. (Purdue): 
ion im p lan ta tion  in sem icon duc to rs , th in - 
film  reactions, R u th e d o rd  b a cksca tte rin g  
a n d  cha nn e ling

Robert M errill, C hem .E . (C ornell), Sc.D . 
(M .I.T.): ch e m is try  a n d  p h y s ic s  o f 
sudaces , ca ta lys is , co rros ion , a to m ic  
a n d  m o le cu la r sca tte rin g  

C h ris topher O ber, B.Sc. (W aterloo, 
O ntario , C anada), M.S., Ph.D. 
(M assa chu se tts ): p o ly m e r synthesis, 
op tica l m ic roscopy , d iffe ren tia l scan n ing  
ca lo rim e try

S. Le igh Phoenix, M.S. (G ue lph), Ph.D. 
(C orne ll): m e c h a n ic a l reliability, s ta tis tica l 
fa ilure o f m ate ria ls

Rishi Raj, B.Sc. (N e w cas tle  upon Tyne, 
E ngland), M.S., Ph.D. (H arvard): 
p ro ce ss in g  a n d  m e c h a n ic a l be h a v io r o f 
ce ra m ics  a n d  m e ta llic  m ate ria ls  

T h o r N. Rhodin, B.S. (H averfo rd ), A.M., 
Ph.D. (P rinceton): ph y s ic s  a n d  ch e m is try  
o f so lid  sudaces , e lec tron  p ro pe rties  o f 
m eta ls  a n d  a lloys

A rthu r L. Ruoff, B.S. (Purdue), Ph.D. 
(U tah): u ltra -p re ssu re  ph enom ena , ho t 
isos ta tic  com p actio n , m e c h a n ic a l 
properties, rea c tive  io n -b e a m  e tch ing  

S tephen L. Sass, B.Ch.E. (C ity  C o llege  
of N ew  York), Ph.D. (N orthw este rn ): 
g ra in -b o u n d a ry  s tructure , ph a se  
transfo rm ations, transm iss ion  e lec tron  
m icro scopy , d iffrac tion  techn iques  

B en jam in  M. S iegel, B.S., Ph.D. (M .I.T.): 
io n -b e a m  lithog raphy  fo r na no m e te r  
s truc tu rin g  a n d  de v ice  fabrication, 
ch a rg e d -p a rtic le  optics, fie ld -ion iza tion  
sources, c o m p u te r im a g e  p ro ce ss in g  

John  S ilcox, B.Sc. (B risto l), Ph.D. 
(C am bridge ): e lec tron  m ic roscopy , 
spe c tro scop y , d iffrac tion

Floyd 0 .  Slate, B.S., M.S., Ph.D.
(Purdue): concre te , eng inee ring  
m ateria ls

M ichae l 0 .  T hom pson , B.S. (C a liforn ia  
Institu te  of T echn o logy ), Ph.D. (Cornell): 
e lec tron ic  p ro pe rties  o f th in layers, rap id  
the rm a l p rocess ing , p h a s e  tra n s ­
form ations, h ig h -v e lo c ity  c rys ta l g row th  

W att W. W ebb, B.S., Sc.D . (M .I.T.): 
b io lo g ica l phys ics , fluc tua tions  an d  
coo pe ra tive  ph e n o m e n a  in  so lids  an d  
liquids, p h y s ic a l op tics  

Edw ard D. W olf, B.S. (M cP herson ), Ph.D. 
(Iow a State): m icrom in ia tu riza tion  
s c ie n c e  a n d  te ch n o lo g y

F urther In fo rm ation

Inquiries abou t g radua te  study m ay be 
addressed  to Rishi Raj, G radua te  Faculty 
R epresentative , M ate ria ls  S c ience  and 
E ngineering, C orne ll Un iversity, Bard 
Hall, Ithaca, N e w  Y ork  1 4 8 5 3 -1 5 0 1 .



Mechanical Engineering

T he  broad p rogram  o f g radua te  w o rk  in 
the  Field of M ech an ica l E ng ineering 
cove rs  the  m a jo r tech n o lo g ica l b ranches  
of the  d isc ip line: m e ch a n ica l system s, 
design, m anufactu ring , b ioeng ineering , 
fluid m echan ics , com b ustio n , and heat 
transfer. C o m pu te r-ass is ted  design, 
contro l, and ana lys is  a re  em phasized  in 
all these  areas; an  exa m p le  is research  
on C A D /C A M .

T he  extens ive  c o u rse  o ffe rings in 
m echan ica l eng inee ring  are 
supp lem en ted  by o ffe rings from  
ae rosp ace  eng ineering , opera tions 
research  and industria l eng inee ring , and 
theore tica l and app lied  m ech an ics .
T he re  is pa rticu la rly  c lo se  coope ra tion  
w ith a e rosp ace  eng inee ring , a d isc ip line  
tha t is com b in ed  w ith m ech an ica l 
eng inee ring  in the S ib ley S choo l of 
M echan ica l and A e ro sp a ce  E ngineering. 
A  w eek ly  co lloq u ium  and various 
research  con fe ren ces  a re  held jo in tly  
w ith the  gradua te  Field of A e ro spa ce  
Engineering.

T he  v igorous resea rch  program s, 
supported by go ve rn m en t and industry, 
address im portan t con tem po ra ry  
eng ineering  prob lem s and seek to ob ta in  
a fundam enta l unders tand ing  of these 
prob lem s and the ir so lu tions. S tim uli for 
research  co m e  from  a varie ty  of 
sou rces, inc lud ing  facu lty  consu lting  and 
coo pe ra tive  p rog ram s w ith go ve rnm en t 
and industry. G radu a te  studen ts  have a 
p rim ary ro le in c o n d u c tin g  th is  research .

C and ida tes for the  M.S. and Ph.D. 
degrees se lec t as the ir m a jo r a rea of 
s tudy one of seven a re as  o f c o n c e n ­
tration, listed be low  unde r A reas  of 
Research. In addition, s tuden ts  se lect 
one m inor area of con cen tra tion  fo r the  
M.S. degree or tw o  m in o r a reas  fo r the  
Ph.D. M inor sub jec ts  a re  genera lly  
chosen  from  a fie ld o th e r than 
m ech an ica l eng inee ring , su ch  as 
m athem atics , phys ics , theo re tica l and 
a p p |;ed m ech an ics , o r ae rospace , 
e lec trica l, or nu c le a r eng inee ring . 
P rogram s of study are ind iv idualized, and 
g radua te  studen ts  and facu lty  m em bers 
deve lop  c lose  w o rk ing  re la tionships.

A  p ro fessiona l g ra du a te  p rogram  lead ing  
to  the  degree  o f M .Eng. (M e c h a n ic a l)  is 
a lso  offered. N o rm a lly  co m p le te d  in tw o  
sem este rs, th is  is a cu rr ic u la r p rogram  
em phas iz ing  a d van ced  co u rse  w ork  and 
des ign  p ractice .

A bou t n ine ty studen ts  a re  cu rren tly  
en ro lled  in the  g radua te  p rog ram s in 
m ech an ica l eng inee ring .

Facilities

R esearch  and ins truction  are supported  
by u p -to -d a te  eq u ipm en t in all the  m any 
a reas o f m e ch a n ica l eng inee ring . A 
partia l list in c ludes  nu m erica lly  con tro lled  
m ach in e  too ls, an industria l robot, 
in jec tio n -m o ld ing  equ ipm en t, h igh - 
pow ered  lasers, com b us tio n  d iag nos tics  
equ ipm en t, ho t-w ire  and laser 
an em o m etry  equ ipm en t, and ai nu m ber 
of w ind  tunne ls. T h e  S ib ley  S choo l has 
extens ive  co m p u te r fac ilities , inc lud ing  
an IBM  4341 m a in fram e  com pu te r; 
num erous  g ra p h ics  and  in te ractive  
te rm ina ls; so ftw are  fo r g raph ics , 
C A D /C A M , and ana lys is ; PDP 11 /3 4  
and VAX 11 /7 5 0  m in icom pu te rs ; 
so ftw are  fo r expe rim en ta l da ta 
acqu is ition  and ana lys is ; and a  num ber 
of m ic ro com pu te rs  and  m ic ro p roce sso rs . 
In add ition  to fac ilities  in the  S ib ley 
S chool, facu lty  m em b ers  and g radua te  
studen ts  have a c c e s s  to  o th e r reso urce s  
th roughou t the  U n ivers ity , no tab ly  the  
ou ts tand ing  library sys tem  and the 
U n ive rs ity ’s ne tw ork  of com pute rs .

O ff-c a m p u s  fac ilities  a re  a lso used. 
T hes is  w o rk  m ay be ca rried  ou t at the 
B rookhaven  N ationa l Labora tory , for 
exam ple . R esearch in b io m e ch a n ics  is 
fac ilita ted  by coo pe ra tive  a rrangem en ts  
w ith the  H ospita l fo r S pec ia l S urgery in 
N ew  Y ork  City. R esearch  o r des ign  
p ro jec ts  in m an u fac tu ring  eng inee ring  
o ften m ake  use of industria l fac ilities.

T he s is  and p ro jec t w o rk  is organ ized 
w ith in  seve ra l a reas of concen tra tion :

B io m ech an ica l Eng ineering  

C om bustion  

Fluid M ech an ics  

Heat T rans fe r

M ateria ls  and M an u fac tu ring  E ng ineering 

M e ch an ica l S ystem s and D esign 

P ow er and Energy S ystem s

S pec ific  research  program s g ive  an idea 
of the  sco p e  and s ig n ifica n ce  of the 
rese a rch  in the  S ib ley School. C urrent 
to p ics  inc lude  a e ro d yn a m ics  of 
com p re sso rs  and tu rb ines, experim enta l 
s tud ies and  m ode ling  of tu rbu len t m ix ing 
and m om e n tum  transp o rt p rocesses, 
dyn a m ics  o f vo rtex  flow s, com p u ta tio na l 
flu id  m ech an ics , bo iling heat transfer, 
na tura l con vec tio n , flow s in packed 
beds, expe rim en ta l s tud ies  and m ode ling  
of tu rbu len t com b us tio n  p rocesses, 
d rop le t com b ustio n , ch e m ica l k inetics, 
lub rica tion  in jo in ts  and  bearings, 
m ag ne tic  bearings, m e ch a n ica l reliability, 
in jec tion  m o ld ing, rheo logy o f po lym ers, 
po lym er and m eta l w e ld ing  m ethods, 
la rge -de fo rm a tion  fo rm ing  processes, 
c o m p o s ite  m ateria ls , robotics , c o m p u te r- 
a ided design , co m p u te r g raph ics , and 
o rtho pe d ic  s tud ies, in c lud ing  the  design 
o f p rostheses.

A n in te rd isc ip lina ry  ac tiv ity  in w h ich  
m e ch a n ica l eng inee ring  fie ld  m em bers  
have a m a jo r share  is the  recen tly  
o rgan ized C orne ll M anufactu ring  
Eng ineering  and P roductiv ity  P rogram , 
invo lv ing  both U n ivers ity  and  industria l 
pe rsonne l and fac ilities.

Areas of Research



Peter L. Auer, A.B. (C ornell), Ph.D. 
(C aliforn ia Institute of T echno logy): 
p lasm a physics, fusion pow er, energy  
p o licy  analysis

C. T hom as A ved is ian, B.S. (Tufts), S.M. 
(M.I.T.), M.A., Ph.D. (P rinceton): heat 
transfer, bo iling d yn am ics  an d  
superhea ted  liquids, com bustion  

Donald L. Bartel, B.S., M.S. (Illinois),
Ph.D. (Iowa): design optim ization, 
com p u te r-a ide d  design, b iom e chan ics  

John. F. Booker, B.E. (Yale), M.A.E. 
(Chrysler Institute), Ph.D. (Cornell): 
hyd rodynam ic  lubrica tion , fin ite -e lem en t 
m ethods, c o m p u te r-a id e d  s im u la tion  an d  
design

David A. C aughey, B.S.E. (M ich igan), 
A.M., Ph.D. (P rinceton): flu id  dynam ics, 
transon ic flow, com pu ta tiona l 
aerodynam ics

Bart J. C onta, B.S. (R ocheste r), M.S. 
(Cornell): the rm odynam ics, so la r energy, 
techno logy  an d  soc ie ty  

Paul R. Daw son, B.S. (M on tana  State), 
Ph.D. (C o lorado State): m ateria ls  an d  
m anu fac tu ring  engineering, fin ite - 
e lem ent m ethods, p ro ce sse s  fo r fo rm ing  
an d  jo in ing  m ateria ls  

P. C. Tob ias de Boer, lr.(M .E.) (Delft, the 
N etherlands), Ph.D. (M ary land): 
com bustion  p rocesses, a lte rna tive  fuels  
for com bustion  engines, h igh - 
tem perature  ga sdyn am ics  

A lbert R. G eorge, B.S.E., A.M., Ph.D. 
(P rinceton): flu id  dynam ics, a co u s tics  
an d  no ise  contro l, ae rodynam ics, 
au tom otive  eng inee ring  

F rederick C. G ouldin, B.S.E., Ph.D. 
(P rinceton): com bustion , flu id  dynam ics, 
air pollution, com b ustio n  sp e c tro sco p y

Faculty Members and Their Research
Interests

Sidney Le ibov ich , B.S. (C a liforn ia  
Institute of T echn o logy ), Ph.D. (C ornell): 
flu id  dynam ics, w ave p ropagation , a ir- 
sea in te rac tions

M ing C. Leu, B.S. (N a tiona l T a iw an ),
M.S. (P ennsy lvan ia  S tate), Ph.D. 
(Ca liforn ia , B erke ley): m e c h a n ic a l 
system s, a u tom a tic  con tro l, v ib ration an d  
noise, robotics, m a n u fac tu ring  
eng inee ring

M iche l Y. Louge ,E ng . (E co le  
C entra le  des A rts et M anufactu res,
Paris), M.S., Ph.D. (S tanford): flu id  beds, 
com bustion , lase r d iag nos tics  

John  L. Lum ley, B.A. (F tarvard), M.S.E., 
Ph.D. (Johns  H opkins): flu id  dynam ics, 
tu rbu lence  a n d  tu rbu le nce  m odeling , 
g e o p h ys ica l tu rbu lence, s to ch a s tic  
p ro cesse s

Franklin K. M oore, B.S., Ph.D. (C orne ll):
flu id  dynam ics, en e rgy  system s, the rm a l
po llu tion , tu rbo m ach ine ry

R ichard M. Phelan, B.S.M.E. (M issouri),
M .M.E. (C orne ll): fee dba ck  con tro l
system s

S. Le igh Phoenix, B.Sc., M .Sc. (G ue lph), 
Ph.D. (C ornell): m e c h a n ic a l reliability, 
p ro ba b ilis tic  theories o f m a te ria l failure, 
com p os ite  m ateria ls, frac tu re  m e ch a n ics  

S tephen B. Pope, B.Sc., Ph.D. (Im peria l 
C o llege, London): com bustion , 
tu rbu lence, flu id  m ech an ics , nu m e rica l 
m ethods

M ark L. Psiaki, B.A., M.A., Ph.D. 
(P rinceton): m a n u fac tu ring  engineering, 
robotics, co n tro l system s, optim iza tion  

Edw in L. Resler, Jr., B.S. (N o tre  D am e), 
Ph.D. (C ornell): h igh -te m pe ra tu re  
g asdynam ics , po llu tion  con tro l, fe rro flu id  
m e ch a n ics

Peter Schw artz, B.E., M.S. (G eorg ia  
Institute of T echn o logy ), M.A.
(P ittsburgh), Ph.D. (N orth  C a ro lina  State): 
com p os ite  m ateria ls, textile  structures, 
ran do m  vibrations, s to ch a s tic  p ro ce sse s  

S han-Fu Shen, B.S. (N a tiona l Central, 
C h ina), Sc.D . (M .I.T .): aerodynam ics, 
com p u ta tio n a l flu id  m ech an ics , po lym e r  
p ro ce ss in g

D enn is G. S hepherd , B.Sc. (M ich igan ): 
flu id  m ech an ics , turbo m ach inery , 
the rm a l a n d  w ind  p o w e r

D ean L. Taylor, B.S. (O k lahom a State), 
M.S., Ph.D. (S tanford): vibrations, 
dynam ics, m e c h a n ic a l sys tem s an d  
analysis, veh ic le  dynam ics, com p u te r  
m ethods

K enne th  E. T o rran ce , B.S., M.S.M.E., 
Ph.D. (M inneso ta ): h e a t transfer, 
com p u ta tio n a l flu id  m ech an ics , 
g e o p h ys ica l he a t transfe r 

Herbert B. V oe lcker, B.S., M.S. (M.I.T.), 
Ph.D. (Im peria l C o llege  of S c ie nce  and 
T echn o logy , London): m an u fac tu ring  
engineering, C A D  /C A M , so lid  m odeling, 
p ro d u c tio n  au tom ation  

K uo -K in g  W ang, B.S.M.E. (National 
C entra l, C h ina), M.S.M.E., Ph.D. 
(W iscons in ): m a n u fa c tu rin g  engineering, 
m ateria ls  p ro ce ss in g  

Z e llm an W arhaft, B.E. (M e lbourne ), Ph.D. 
(London): exp e rim e n ta l flu id  m echan ics , 
tu rbu lence, m ic ro m e teo ro lo gy  

Robert L. W ehe, B.S. (Kansas), M.S. 
(Illinois): m e c h a n ic a l design, lubrica tion

F urther In fo rm ation

Inquiries abou t the  g radua te  degree 
p rogram s shou ld  be addressed  to  the 
G radua te  Facu lty  R epresentative , 
M ech an ica l Eng ineering , Corne ll 
Un iversity, U pson Hall, Ithaca, New  Y ork 
1 4 8 5 3 - 7 5 0 1 .



Nuclear Science and Engineering

T he  g radua te  p rog ram s in the  Field of 
N u c lea r S c ie n ce  and E ng ineering at 
Cornell a llow  spec ia liza tion  in bas ic  
nuc lear sc ience , in app lied  nuc lea r 
engineering, or in a com b in a tion  of the  
two. S ub jects of in te rest to  facu lty  
m em bers  inc lude  p lasm a and fusion 
techno logy, as well as the  trad ia tiona l 
nuc lea r s c ie n ce  and eng inee ring  top ics .

T h ree  g radua te  p rog ram s are offered. 
T he  M .E ng .(N uc lear) p rogram  is 
in tended p rim arily  fo r those  w ho  w an t a 
term inal pro fessiona l degree, but it m ay 
also serve as prepara tion  fo r docto ra l 
study. T he  tw o -te rm  cu rricu lu m  cove rs  
the  bas ic  p rinc ip les  of nuc lea r rea c to r 
system s and p laces m a jo r em phas is  on 
rea c to r sa fe ty  and rad ia tion p ro tection  
and con tro l. A  des ign  p ro jec t is an 
im portan t part of the  M .Eng. program .
The M.S. and Ph.D. p rogram s are 
orien ted tow ard  resea rch  and requ ire  a 
thesis  as well as co u rse  work. T he  m ajor 
sub jec t is e ither nu c le a r sc ie n c e  or 
nuc lea r eng ineering , and m inors  m ay be 
in any related eng inee ring  o r sc ien tific  
field.

T he  appropria te  p repara tion  fo r g radua te  
w ork  in these  p rog ram s is an un de r­
g radua te  educa tion  in sc ie nce , app lied  
sc ience , or eng ineering , w ith em phas is  
on m athem atics  and m odern  physics.

Facilities

T he  W ard Labora to ry  o f N u c lea r 
E ng ineering is the  m a jo r fac ility  at 
C orne ll fo r g radua te  s tudy  and research  
in rea c to r phys ics  and  eng inee ring , low - 
ene rgy  nu c le a r s truc tu re  physics, 
nu c le a r and rad ia tion chem is try , and 
fundam enta l a to m ic  and m o lecu la r 
p rocesses. Its fac ilities  are used a lso  by 
s tuden ts  and fa cu lty  m em b ers  from  
o ther parts of the  U n ivers ity  fo r ac tiva tion  
analysis, neutron rad iography, and o ther 
nu c le a r techn iques .

O ne of the  m ajor experim en ta l fac ilities  
is a T R IG A  reacto r, a sou rce  of neu trons 
and ga m m a rays fo r ac tiva tion  analysis, 
neutron rad iography, so lid -s ta te  stud ies, 
and resea rch  in nu c le a r phys ics . It has a 
s tea dy-s ta te  pow er of 5 0 0  k ilow atts  and 
a pu ls ing cap ab ility  of up to  1 ,000  
m egaw atts . A  spec ia l fea tu re  is a rap id - 
trans fe r m ech an ism  tha t a llow s study 
and use of rad ionuc lides  w ith  re la tive ly 
short ha lf-lives. A no the r fea tu re  tha t is 
not ava ilab le  in o ther un ive rs ity  research  
reac to rs  in the  U n ited  S tates is a 
neutron gu ide  tub e  tha t p rov ides a 
strong s lo w -ne u tron  flux  w ith a lm ost no 
fas t-ne u tron  and ga m m a  com p on en ts . A  
neutron rad iography fac ility  fo r s p e c i­
m ens up to 15 in che s  by 15 inches  is a 
rece n t addition.

A  c ritica l facility , or “ z e ro -p o w e r” 
reactor, un ique to  C orne ll am ong 
un iversities, is used fo r ba s ic  s tud ies  in 
rea c to r phys ics  and dyn am ics . A ux ilia ry  
equ ipm en t inc ludes  a pu lsed 14 -M e V  
neutron gene ra to r fo r s tud ies  of rea c to r 
transients.

A sh ie lded ga m m a  ce ll w ith a 10 - 
k ilocurie  C o -6 0  s o u rce  is used for 
s tud ies  of rad ia tion ch e m is try  and 
rad ia tion dam age.

E le c tro n -b eam  ion so u rce s  (EBIS) are 
va luab le  new  too ls  in a to m ic  phys ics  
stud ies, w ith ap p lica tio ns  in p lasm a 
physics, as trophys ics , and re la ted areas. 
C orne ll has severa l m ode ls  tha t w ere  
deve loped  at the  W ard Laboratory.

F acilities ava ilab le  fo r resea rch  in fusion 
phys ics  and te ch n o lo g y  inc lude  severa l 
in tense io n -b eam  genera to rs , Z -p in ch  
and th e ta -p in c h  p lasm a dev ices, and a 
la rge co lle c tio n  of h igh -spee d  d iagnos tic  
instrum ents.

A lso  ava ilab le  fo r g radua te  research  are 
spec ia l fac ilities  opera ted  by o ther 
de pa rtm en ts  o r laboratories. C o rn e ll’s 
e xce lle n t cen tra l com p u tin g  sys tem  is 
supp lem en ted  by m in icom p u te rs  in the 
W ard Labora to ry  and in the  Labora tory 
of P lasm a Studies.

A reas o f R esearch

R esearch  sub je c ts  in nu c le a r sc ie nce  
in c lud e  lo w -en e rg y  nu c le a r s truc tu re  
phys ics , the  in te raction  of a to m ic  and 
n u c le a r p rocesses , nu c le a r 
ge och e m is try  and cosm o ch e m is try , and 
activa tion  analysis.

S ub jec t a reas in nu c le a r eng inee ring  
in c lud e  nu c le a r env ironm en ta l 
eng inee ring , rea c to r p lan t d yn am ics  and 
safety, experim enta l and  ana ly tica l 
rea c to r phys ics , neutron transport, 
rad ia tion e ffec ts  on m ateria ls, and 
rad ia tion p ro tection  an d  contro l.

T o p ics  fo r s tud ies in fus ion  phys ics  and 
techno logy , unde rtaken  in coo rd ina tion  
w ith ongo ing  resea rch  in o ther gradua te  
fie lds, inc lude  a p p lica tio ns  of in tense ion 
beam s to  fus ion  by inertia l con fine m en t 
and m ag ne tic  con finem en t.

S tud ies  o f a to m ic  and m o lecu la r 
p ro cesse s  re levant to p lasm as utilize 
EBIS sou rces  and em phasize  
in te rac tions  of low -energy , ve ry  h igh ly 
cha rge d  ions w ith a to m s at keV 
energ ies.



T he graduate  Field of N uc lea r S c ience  
and Engineering com p rises  facu lty  
m em bers  from  a num be r of aca d e m ic  
units. T he  departm enta l a ffilia tions of the 
m em bers  are ind ica ted.

K. B ingham  C ady (N uc lea r S c ie nce  and 
Engineering, and A pp lied  and 
Engineering Physics), S.B., Ph.D. (M .I.T.): 
nu c le a r engineering, m od e ling  o f 
a cc id e n t transients, n u c le a r rea c to r  
phys ics

David D. C lark (N u c lea r S c ience  and 
Engineering, and A pp lied  and 
Engineering Physics), A.B., Ph.D. 
(Californ ia, Berke ley): n u c le a r-s truc tu re  
physics, nu c le a r instrum enta tion , 
rad ia tion m easurem en t 

H ans H. F le ischm ann (App lied and 
Engineering Physics), D ipl.Phys., 
Dr.rer.nat. (T echn ica l University,
M un ich): the rm o nu c lea r pow er, p lasm a  
phys ics

David A. H am m er (N u c lea r S c ie nce  and 
Engineering), B.S. (C a liforn ia  Institute of 
T echno logy), Ph.D. (Cornell): p lasm a  
physics, n u c le a r fusion, h ig h -p o w e r  
e lectron - a n d  io n -b e a m  p h ys ics  

B ryan L. Isacks (G eo log ica l S c iences),
A.B., Ph.D. (C o lum b ia ): se ism o lo g ica l 
aspects  o f nu c le a r p o w e r s iting  

V ac lav 0 .  Kostroun (N u c lea r S c ience  
and Engineering, and A pp lied  and 
Engineering P hysics), B.Sc., M .Sc. 
(W ashington), Ph.D. (O regon): in te rac tion  
o f rad ia tion an d  m atter, a to m ic  phys ics  

C he-Y u  Li (M ateria ls S c ie nce  and 
Engineering), B.S.E. (Ta iw an C o llege  of 
Engineering, Ph.D. (Cornell): n u c le a r  
m aterials, fas t-neu tron  dam age  

Franklin K. M oore (M ech an ica l and 
A erospace  Engineering), B.S., Ph.D. 
(Cornell): the rm a l eng ineering, energy  
convers ion

Faculty Members and Their Research
Interests

G eorge  H. M orrison (C hem istry), B.A. 
(B rook lyn  C o llege), M.A., Ph.D. 
(P rinceton): nu c le a r g e o c h e m is try  a n d  
cosm ochem is try , ac tiva tion  ana lys is  

M ark Nelk in  (A pp lied  and Eng ineering  
Physics), B.S. (M .I.T.), Ph.D. (C ornell): 
neutron  sca tte rin g  a n d  transport 

Jam e s  S. T ho rp  (E lectrica l Eng ineering),
B.E.E., M.S., Ph.D. (C orne ll): system s  
engineering, con tro ls  

Robert L. Von Berg (C hem ica l 
Eng ineering), B.S., M.S. (W ash ing ton), 
Sc.D . (M .I.T.): rad ia tion  che m is try

A dd itiona l facu lty  m em b ers  ava ilab le  as 
advisers for M .E ng .(N uc lear) p ro jects  
are:

Peter G erge ly  (S tructura l Eng ineering), 
P.E.; B.Eng. (M cG ill)., M.S., Ph.D. 
(Illinois): se ism ic  eng inee ring  

John  C. T hom pson , Jr. (P hysica l 
B io logy), B.S., M.S. (V irg in ia P o ly techn ic  
Institute), Ph.D. (C orne ll): en v ironm en ta l 
rad ia tion  b io logy  

R ichard N. W hite  (S tructura l 
E ng ineering), P.E.; B.S., M.S., Ph.D. 
(W iscons in): n u c le a r s truc tu ra l 
eng inee ring

F urther In fo rm atio n

Further in fo rm ation  m ay be ob ta ined by 
w riting to  D avid D. C lark, G raduate  
Facu lty  R epresentative , N u c lea r S c ience  
and Eng ineering , C orne ll U niversity,
W ard Labora to ry  of N u c lea r Engineering, 
Ithaca, N ew  Y ork  1 4 8 5 3 -7 7 0 1 .



Operations Research

T he  gradua te  Field of O pera tions 
R esearch at C orne ll o ffe rs M.S. and 
Ph.D. degree program s and a lso a o n e - 
yea r program  in ope ra tions  resea rch  and 
industria l eng inee ring  tha t leads to  the 
pro fessional degree of M .Eng.(O R&IE). 
A bou t seven ty -five  s tudents , inc lud ing 
th irty  from  fo re ign  coun tries , a re  enro lled  
in these  program s. A pp rox im a te ly  one- 
th ird  hold underg radua te  degrees in 
m athem atics ; the  o thers  m ajored in an 
eng ineering  or sc ie n tific  d iscip line.

T he  M.S. and Ph.D. p rogram s a llow  
concen tra tion  in the  a reas  of applied 
probability  and sta tis tics, m anufactu ring  
system s eng inee ring , o r op tim iza tion.
The  ap p ro ach  is h igh ly  analytica l. 
T heo ries  and tech n iq ue s  from  
m athem atica l p rogram m ing , 
com b ina to rics , the  theo ry  of gam es, 
sta tistics, s toch as tic  p ro cesse s  (queu ing 
and inventory), schedu ling , and 
sim ulation are deve loped  and used 
extensive ly. C ons idera tion  is g iven to  the  
cons truc tion  of appropria te  m athem atica l 
m odels to represent va rious  rea l-life  
opera tions system s and  to  the  de ve lo p ­
m ent of tech n iq ue s  fo r analyzing the  
pe rfo rm ance  of these  m odels. T he  
u ltim ate goal of a s tuden t m ay be to 
m ake a fundam enta l con tribu tion  to  the  
tech n iq ue s  of opera tions  research , or it 
m ay be to apply such  tech n iq ue s  to 
p rob lem s in any of a n u m be r of fie lds. 
B ecause  the  research  is begun at an 
ea rly  s tage, can d ida te s  w ho  seek the 
doc to ra te  a re  e n cou rage d  to  app ly fo r a 
Ph.D. p rogram  at the  outset.

In the  M .Eng.(O R &IE) program , the 
em phas is  is on m a them atica l m ode ling  
and the  app lica tion  of quan tita tive  
tech n iq ue s  a sso c ia te d  w ith  optim ization, 
probability , and s ta tis tics  to the  design 
and opera tion  of system s. S tuden ts  are 
required to  co m p le te  an eng inee ring  
pro ject in w h ich  they have  the  
opportun ity  to  w ork  c lo se ly  w ith 
p rac tic ing  eng inee rs  or analysts, as well 
as w ith  C orne ll fa cu lty  m em bers.

A n activ ity  of in terest to  prospec tive  
g radua te  studen ts  is the  Corne ll 
M anu fac tu ring  Eng ineering  and 
P roductiv ity  P rogram  (C O M E PP ). Facu lty  
m em bers  in the  S choo l of O pera tions 
R esearch and Industria l Eng ineering  
have a m a jo r part in th is  in te rd isc ip lina ry  
venture, w h ich  invo lves industria l as well 
as U n ivers ity  partic ipants.

Facilities

S ince  resea rch  in th is  fie ld is large ly 
co n ce rn e d  w ith the  p lann ing  and 
de ve lopm e n t of sys tem s rather than  w ith 
the ir im p lem enta tion , the  equ ipm en t 
needed fo r resea rch  is m a in ly  for 
com pu ting . T he  U n ivers ity  and the  
S choo l o f O pera tions R esearch  and 
Industria l Eng ineering  a re  well prov ided 
w ith  u p -to -d a te  co m p u tin g  fac ilities.

C oopera tive  a rra ng em en ts  and facu lty  
c o n ta c ts  w ith industria l g roups  p rov ide  a 
rea l-w o rld  con tex t fo r m u ch  of the  
resea rch  and p ro jec t work.

A reas of Research

T hes is  research  and m a jo r cou rse  w ork  
are con cen tra te d  in one  of th ree  areas.

A  con cen tra tion  in ap p lie d  p robab ility  
a n d  s ta tis tics  fo cu se s  on tech n iq ue s  and 
underly ing  theory, pa rticu la rly  as these  
are ap p licab le  to  eng inee ring  and 
sc ie n tific  p rob lem s. T h e  tech n iq ue s  
em phasized  fall in to tw o  m ain areas.
O ne  is app lied  s to ch a s tic  p rocesses , as 
in queu ing , tra ffic , o r inven to ry  theory.

T h e  o th e r area, s ta tis tics, inc ludes 
sta tis tica l dec is io n  theory ; sta tistica l 
asp e c ts  o f the  design, analysis, and 
in te rpre ta tion  of expe rim en ts  and of 
ranking and se lec tion  theory; reliability 
theory ; and ana lys is  o f life data. A m inor 
in m a the m a tics  or the  equ iva len t is 
required.

T h e  ana lys is  and des ign  of com p le x  
m an u fac tu ring  and d is tribu tion  system s 
are the  cen tra l co n c e rn s  in the  area of 
m a n u fa c tu rin g  sys tem s engineering. T he  
p rob lem s stud ied inc lude  the e s ta b lish ­
m en t of inven to ry  con tro l po lic ies  in 
m u lti-s ta ge  p roduc tion  and d istribu tion  
system s, the  des ign  of m anu fac tu ring  
plants, the  p lann ing  and schedu ling  of 
p roduction , and the  e c o n o m ic  analysis 
o f eng inee ring  p rocesses . R esearch 
ac tiv ity  m ay invo lve  th e  de ve lopm e n t of 
new  m ethodo logy  and the  app lica tion  of 
c o m p u te r sc ie n c e  co n cep ts . T he  
resea rch  is o ften c o n d u c te d  d irec tly  w ith 
a  coo pe ra ting  m an u fac tu ring  com pany.

W ork  in optim iza tion  trad itiona lly  cons is ts  
o f linear, nonlinear, in teger, and 
com b ina to ria l p rog ram m ing  (inc lud ing  
ne tw ork  flow s and schedu ling ).
R esearch  in the se  a reas  ranges from  
the  de ve lopm e n t and app lica tion  of 
com p u ta tio na l a lgo rithm s to  assoc ia ted  
s tud ies  o f dua lity  theory , con vex  
analys is , po lyhedra , com b ina to rics , and 
g raph  theory . A no the r asp ec t is gam e 
theory , the  genera l s tudy of con flic t and 
coope ra tion , cos t-a llo ca tio n  schem es, 
and vo ting  procedures.

A  s tud en t's  m inor m ay be ano the r 
asp e c t of opera tions  rese a rch  o r a 
sub je c t o ffe red by an o the r schoo l or 
departm ent. A pp rop ria te  m ino r sub jects  
inc lude  m a them atics , c o m p u te r sc ience , 
e co n o m e tr ics  and e c o n o m ic  statistics, 
m anageria l e co n o m ics , pu b lic -sys tem s 
p lann ing and ana lys is , and c ity  and 
reg ional p lanning.



Robert E. Bechhofe r, A.B., Ph.D. 
(Co lum bia): ranking a n d  se lec tion  
procedures, design o f experim ents, 
m ed ica l sta tis tics

Louis J. Billera, B.S. (R ensse laer), M.A.,
Ph.D. (C ity University of N ew  York):
com binatorics, gam e theory

Robert C. B land, B.S., M.S., Ph.D.
(Cornell): ne tw ork  flows, g raph  theory,
m a them atica l p ro g ra m m ing

Eugene B. Dynkin, Cand.Sci., D.Sc.
(M oscow ): probab ility  theory,
m a them atica l eco no m ics

David C. Heath, A.B. (Kalam azoo), M.A.,
Ph.D. (Illinois): app lied  probab ility

Peter L. Jackson , B.A. (W estern
O ntario), M.S., Ph.D. (S tanford):
stochas tic  m odels, finance

W alter R. Lynn, B.S.C.E. (U n ivers ity  of
M iam i), M.S.C.E. (N orth  Caro lina), Ph.D.
(N orthw este rn): env ironm en ta l system s

W illiam  L. M axwell, B.M.E., Ph.D.
(Cornell): schedu ling, m ate ria ls  handling,
s im ulation, m an u fac tu ring

Joseph M itchell, B.S., M.S. (C a rneg ie -
M ellon), M.S., Ph.D. (S tanford): app lied
optim ization an d  probab ility

John A. M uckstadt, A.B. (R ocheste r),
M.S., M.A., Ph.D. (M ich igan): in ven to ry
an d  p roduc tion  contro l, logistics,
m anu fac tu ring  system s

Narahari U. Prabhu, B.A. (M adras), M.A.
(Bom bay), M .Sc. (M ancheste r):
s tochas tic  p rocesses, queu ing  an d
s torage theory

Robin Roundy, B.S., M.S. (B righam  
Y oung), Ph.D. (S tanford): an a ly tica l 
m an ag em en t o f p ro d u c tio n /in v e n to ry  
system s

Faculty Members and Their Research
Interests

T hom a s  J. Santner, B.S. (D ayton), M.S., 
Ph.D. (Purdue): re liab ility  a n d  surv iva l 
analysis, d isc re te  data, se lec tio n  an d  
rank ing

Lee W. S chruben, B.S. (C orne ll), M.S. 
(N orth  C aro lina ), Ph.D. (Yale): a p p lied  
opera tions  research , hea lth  system s  

Frank L. Spitzer, B.A., M.A., Ph.D. 
(M ich igan ): pro ba b ility  theory  

H ow ard M. T ay lo r 3d, B.M.E., M.I.E. 
(C ornell), Ph.D. (S tanford): app lied  
p robab ility

M ichae l J. Todd , B.A. (C am bridge ),
Ph.D. (Yale): m a th e m a tica l p ro g ra m m ing  

Leslie E. T rotte r, Jr., A.B. (P rinceton), 
M.S. (G eorg ia  Institute of T echn o logy), 
Ph.D. (C ornell): m athe m a tica l 
p ro g ra m m ing

B ruce  W. Turnbull, B.A. (C am bridge ), 
M.S., Ph.D. (C ornell): b io m e d ica l 
statistics, qua lity  contro l, re liab ility  theory  

L ionel I. W eiss, B.A., M.A., Ph.D. 
(C o lum b ia ): s ta tis tica l de c is io n  theory, 
no np a ram e tric  s ta tis tics

F urther In fo rm ation

Inquiries abou t g radua te  p rog ram s m ay 
be addressed  to W illiam  L. M axw ell, 
G radua te  Facu lty  R epresentative , 
O pera tions  R esearch, C orne ll U niversity, 
U pson Hall, Ithaca, N ew  Y ork 
1 4 8 5 3 -7 5 0 1 .



Theoretical and Applied Mechanics

M e ch a n ics  is the  s tudy of the  m otion 
and de fo rm ation  of so lids  and flu ids 
using m athem atica l ana lys is , m odeling , 
and experim enta l observa tion . A though 
its h is torica l roots a re  deep, m ech an ics  
is a pa rticu larly  m odern  sub jec t be cause  
it is bas ic  to  so m any a reas of 
con tem pora ry  techno logy .

The  gradua te  Field of T heo re tica l and 
A pp lied  M ech an ics  at C orne ll offers 
students a broad and fundam en ta l 
educa tion  in the m e c h a n ic s  of rig id and 
de fo rm ab le  bod ies (so lids  and flu ids), 
app lied  m a them atics  at an advan ced  
level, and m odern experim enta l 
techn iques. G radua tes  are prepared to 
ca rry  ou t ana ly tica l o r experim enta l 
resea rch  of high qua lity  and to  hand le  
m any eng inee ring  prob lem s of an 
in te rd isc ip lina ry  nature.

T he  fa cu lty  is cha rac te rized  by an 
in te rd isc ip lina ry  app roach . M any are 
m em bers  o f o ther g ra du a te  fie lds, such  
as A s tron om y and S pa ce  S c iences, 
M athem atics , M ate ria ls  S c ie n ce  and 
Engineering, A e ro spa ce  E ngineering, 
and A gricu ltu ra l Eng ineering . M any a re  
m em bers  of U n ivers ity  research  cen ters : 
the  M ateria ls  S c ie nce  C enter, the  C en te r 
for A pp lied  M athem atics , the  C e n te r for 
R ad iophys ics  and S pa ce  R esearch, and 
the  Labora to ry  of P lasm a Studies.

T he  fie ld has be tw een th irty  and th irty - 
five  g radua te  students, w h o  have  a 
varie ty  of a c a d e m ic  and g e og raph ic  
backg rounds. T hey  ch o o se  a spec ia lty  
fie ld from  those  listed under A reas  of 
R esearch, and a m ino r from  som e o ther 
d isc ip line  such  as ae ro sp a ce  e n g i­
neering, app lied  m athem atics , app lied  
phys ics , as tronom y, e lec trica l 
eng inee ring , ge ophys ics , m athem atics , 
m e ch an ica l eng inee ring , phys ics , or 
s truc tu ra l eng ineering .

Facilities

T he  D epartm ent of T h eo re tica l and 
A pp lied  M e ch a n ics  has labo ra to ries  well 
equ ipped  for experim en ta l w o rk  in s tress 
analys is , v ib rations, u ltrason ics, 
m agne toe las tic  in te ractions, and ine lastic  
de fo rm ation  of m ateria ls. V arious 
fac ilities  fo r m ateria ls  process ing , 
ava ilab le  th rough  the  M ateria ls  S c ie nce  
C enter, can  be used by studen ts  
in te rested in such  a sp e c ts  of the 
m e ch a n ics  of m ate ria ls  as fracture , 
c ree p  and re laxation, c y c lic  load ing and 
fa tigue, and de fo rm ation  at high 
tem pe ra tu re s  o r pressures.

Extensive com p u te r fac ilities, inc lud ing  
eq u ipm en t fo r g ra p h ics  and co m p u te r 
a lgebra, a re  ava ilab le.

T he  m a jo r a reas of s tudy  and research 
are:

Solid M e ch a n ics  

Fluid M e ch a n ics

D yn a m ics  and S pace  M ech an ics  

B io m e ch a n ics  and B iom athem atics  

M e ch a n ics  o f M ateria ls

C urren t research  ac tiv ities  a re  in the 
fo llow ing  areas: nondestruc tive  
eva lua tion  of m ateria ls, m agne to - 
e las tic ity , com b ustio n , non linear 
dynam ics , p lanetary  dynam ics , 
ge om e ch a n ics , b iom e chan ics , e lastic ity  
and ine lastic ity , frac tu re , app lied  
m a them atics , e las tic  w a ve  propagation, 
and m odern  com p u ta tio na l m ech an ics , 
inc lud ing  m ode ling  of m an u fac tu ring  
processes.

Areas of Research



Joseph A. Burns, B.S. (W ebb), Ph.D. 
(Cornell): p lane ta ry  dynam ics, ce les tia l 
m echan ics , na tu ra l sate llite  stud ies  

Harry D. C onw ay, B.S., Ph.D., D.S. 
(London), M.A., Sc.D. (C am bridge): 
iso trop ic a n d  an iso trop ic  e lasticity, p la tes  
an d  shells, lubrica tion  

John G uckenhe im er, B.A. (H arvard), 
Ph.D. (Californ ia, Berke ley): d yn am ica l 
system s, b ifu rca tion  theory  

Edward W. Hart, B.S. (C ity C o llege of 
New  York), Ph.D. (Californ ia , B erke ley): 
ine lastic  deform ation, m ate ria ls  sc ience , 
theore tica l physics, frac tu re  

T im othy J. Healey, B.S. (M issouri), M.S., 
Ph.D. (Illinois): non linea r s truc tu ra l and  
so lid  m echan ics , b ifu rca tion  theory, 
com pu ta tiona l m e ch a n ics  

Philip J. Holm es, B.A. (O xford), Ph.D. 
(Southam pton): non linea r m echan ics , 
dyn am ica l system s, s tab ility  an d  
bifu rca tion  theory

C hung-Y uen  Hui, B.A. (W isconsin), M.S., 
Ph.D. (H arvard): frac tu re  m echan ics , 
h igh -tem pera tu re  c ra c k  propagation , 
ge om e chan ics

Jam es T. Jenkins, B.S. (N orthw este rn), 
Ph.D. (Johns H opkins): con tinuum  
m echan ics , b iom e chan ics

Faculty Members and Their Research
Interests

R ichard H. Lance , B.S. (Illinois), M.S. 
(Illinois Institute of T echn o logy ), Ph.D. 
(B row n): eng inee ring  p lastic ity , nu m e rica l 
m ethods, ine las tic  be h a v io r o f so lids  

G eo ffrey  S. S. Ludford, B.A., M.A., Ph.D., 
Sc.D. (C am bridge ): flu id  m echan ics , 
esp ec ia lly  m ag ne tohyd rodynam ics , 
com b us tio n  a n d  re la ted  app lied  
m athe m a tics

Francis  C. M oon, B.S. (Pratt), M.S., Ph.D. 
(C ornell): d yn am ics  o f solids, m ag ne to -  
s o lid  m e ch a n ics

S ubrata M ukherjee, B .Tech. (Indian 
Institute of T echn o logy ), M.S.
(R ocheste r), Ph.D. (S tanford): 
viscoelastic ity , p las tic ity , creep, m ode ling  
o f m a n u fac tu ring  p rocesses , c o m p u ta ­
tiona l m e ch a n ics

Y ih -H s in g  Pao, B.S. (N a tiona l Ta iw an), 
M.S. (R ensse laer), Ph.D. (C o lum b ia ): 
vib rations a n d  w ave p ro pa ga tio n  in  
solids, e lastic ity, m a g ne to e la s tic ity  

R ichard H. Rand, B.E. (C ooper Un ion), 
M.S., Sc.D . (C o lum b ia ): no n line a r 
vibrations, ap p lied  m athem atics , c o m ­
p u te r a lgebra, b io m e ch a n ics  

A ndy  L. Ruina, Sc.B., M.S., Ph.D.
(B row n): fric tion  law s a n d  instabilities, 
exp e rim e n ta l a n d  the o re tica l 

W olfgang H. S achse, B.S. (P ennsy lvan ia  
State), M.S., Ph.D. (Johns H opkins): 
exp e rim e n ta l m ech an ics , m e c h a n ic s  o f 
m ateria ls, nond es truc tive  testing, w ave  
p ropaga tion  a n d  p h y s ic a l a co u s tics

Further In fo rm ation

Further in fo rm ation m ay be ob ta ined  by 
w riting to S ubrata M ukherjee , G raduate  
Facu lty  R epresentative , T heo re tica l and 
A pp lied  M echan ics , C orne ll U niversity, 
K im ball Hall, Ithaca, N ew  Y ork 
1 4 8 5 3 -1 5 0 2 .



It is th e  po licy  of C orne ll U n ivers ity  
ac tive ly  to  support equa lity  of 
ed uca tion a l and em p lo ym e n t opportunity. 
No person shall be den ied  adm iss ion  to 
any ed uca tion a l p rogram  or activ ity  or 
be den ied  em p lo ym e n t on the  basis of 
any lega lly  p roh ib ited  d iscrim ina tion  
involv ing , but not lim ited to, such  fac to rs  
as race, co lor, c reed , re lig ion, na tional or 
e th n ic  origin , sex, age, o r hand icap . T he  
U n ivers ity  is com m itted  to  the  m a in ­
te n a n c e  of a ffirm ative  ac tion  p rogram s 
tha t will assu re  the  con tinua tion  of such 
equa lity  of opportun ity .

C orne ll U n ivers ity  is com m itted  to 
ass is ting  those  ha nd icap pe d  s tudents 
w h o  have  spec ia l needs. A  b rochu re  
de scrib ing  se rv ices  fo r the  hand icapped  
s tuden t m ay be ob ta ined  by w riting  to 
the  O ffice  of Equal O pportun ity , C orne ll 
U n ivers ity , 2 3 4  D ay Hall, Ithaca, N ew  
Y ork  1 4 8 5 3 -2 8 0 1 . O ue stions  or 
requests  fo r spec ia l a ss is ta nce  m ay also 
be d irec ted  to  tha t office .

T he  cou rse s  and cu rricu la  described  in 
th is  A nn ou nce m en t, and  the  teach ing  
personne l listed herein, a re  sub je c t to 
ch a n g e  at any tim e  by offic ia l ac tion  of 
C o rne ll Un iversity.

O ff ic e  o f  P u b lic a t io n s  S e rv ic e s  

1 2 8 6  9 M  F LP
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