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EvA HIld: SculPtuRE ANd lIGHt NAt FRIEdmAN 

Figure 1. Eva Hild with sculptures

Introduction

This article is a sequel to [1]. 
Since [1] appeared, I have re-
ceived many comments on 
Eva Hild’s impressive ceramic 
sculptures. As discussed in [1], 
Hild’s sculptures are inspired 
by the pressures and strains of 
her life experiences, rather then 
topological forms as mathema-
ticians might expect.

Figure 2. Variation of light effects



Figure 3. Variation of light effects

Detail Images

Hild’s sculptures are ideal for detail 
light effect images, as seen in Fig-
ures 5-8. 

Group images.

Two group images are shown in Fig-
ures 9 and 10. These are symphonies 
of form, space, and light.

Eva Hild’s sculptures are truly in 
love with light.  Light enters the 
spaces and caresses the form. The 
touch of light can be seen but not 
felt, as light has a very light touch. 
Thus light is light. It is this magical 

Light and Shadow

 The sculptures are elegant compo-
sitions of form and space and inter-
act beautifully with natural light as 
seen in Figure 1. In Figures 2, 3, and 
4, the images have a large range of 
beautiful light effects from white to 
black.

Figure 4. Variation of light effects

Figure 5. Detail image



Figure 8. Detail image

Figure 6. Detail image Figure 7. Detail image



I wish to express 
my gratitude to Eva 
Hild for allowing 
me to include the 
above images.

Photo credits are:  
Andrea Björsell, 
Ola Kjelbye, Anna 
Sigge, and Eva 
Hild.

Reference

[1] Nat Friedman, 
Eva Hild: Topo-
logical Sculpture 
from Life Experi-
ence, Proceedings 
of Bridges London 
2006, editors Reza 
Sarhangi and John 
Sharp.

interaction with light 
that transforms Hild’s 
form-space sculptures 
into visual poetry.

 Hild’s sculpture are 
also completely three-
dimensional with no 
preferred top, bot-
tom, front, or back. 
Just a single sculpture 
would provide end-
less images depend-
ing on the position, 
viewpoint, lighting, 
and overall or detail 
images. 

For additional Eva 
Hild sculptures, 
see her website 
www.2hild.com/eva_
eng.htm

Figure 9. Group image

Figure 10. Group image



lARRY FRAzIER: 
toPoloGIcAl SuRFAcES NAt FRIEdmAN

Figure 1. Curly Wave, Mobius, Amboyna, 
6.5”h x 5.5”w x 3”d, unique

I met Larry Frazier 
at Mathfest 2007 in 
San Jose, CA, where 
he had a booth. I had 
been familiar with his 
work from viewing 
his website, but like 
all sculpture, there 
was nothing like see-
ing the work in per-
son.  Frazier has a 
BFA in sculpture and 
a BS in computer sci-
ence with a minor in 
mathematics. Frazier 
generally concen-
trates on forms based 
on a Mobius band. 

Figure 2. Cindy, Mobius, alternate position, 
Alabaster, 7.5”h x 6.5”w x 4”d, unique

Figure 3. Golightly, Triple twist Mobius, 
Holly wood, 2.5”h x 8”w x 8”d, unique

Figure 4. Curly Mobius, bronze, 
4”h x 6”w x 6”d, edition of 25



Figure 9. Cyclide, bronze, 
9”h x 12”w x 8”d, edition of 25

Figure 8. Enneper’s Curve, En-
neper’s surface or baseball curve, 
bronze, 9.75”h (w/base) 10”w (w/
base) 10”d (w/base), edition of 25

Figure 7. Passing Through, Triple twist Mobius, bronze, 
8.5”h x 15”w x 8.5”d, edition of 25

Figure 5. Bronze Triple, Mobius, bronze, 
3.25”h x 10.25”w x 9”d, edition of 25

Figure 10. Pele Nui, Mobius, 
Norfolk Island pine, 
8”h x 11”w x 11”d, unique

He carves elegant shapes in both 
wood and alabaster, as seen in Fig-
ures 1 and 2, respectively. A triple 
twist Mobius in wood is shown in 
Figure 3.

Sculptures are also cast in bronze 
editions with varying patinas, as in 
Figures 4 and 5.

The above examples illustrate how 
a sculptor can take one mathemati-
cal idea, the Mobius  band, and cre-
ate essentially an endless variety 
of sculptural forms depending on 
variations of  shape, dimensions, 
and material. This enables one to 
appreciate the artistic significance 

Figure 6. Long Mobius, Masur birch, 4’h x 4.5”w x 
9.5”d, unique



Figure 11. Isthmus, Two-sided, Eucalyptus burl, 
6”h x 9.5”w x 6”d, unique.

Figure 12. Bocote Swirl, Mobius, Bocote, 
6.75”h x 7”w x 4”d, unique

of a Mobius band as a generator of 
virtually an infinite variety of sculp-
tures.

Another variation for a Mobius 
band is shown in Figure 6. This is 

typically the top view of a Mobius 
band but here the sculpture appears 
as a reclining form.

A bronze variation of a triple twist 
Mobius band is shown in Figure 7. 

This sculpture is reminiscent of a 
Henry Moore reclining figure.

In addition to Mobius bands, Fra-
zier has also sculpted other mathe-
matical forms such as the Enneper 
surface shown in Figure 8.

The sculpture in Figure 9 is a to-
pological form consisting of a cir-
cular band connected by a tunnel. 
The patina is particularly striking.

I can’t resist showing some addi-
tional examples of Frazier’s skill-
fully carved surfaces in exotic 
woods, as in Figures 10-13.

For additional examples of Larry 
Frazier’s sculptures, see www.
highlands-gallery.com

We wish to thank Highlands Sculp-
ture Gallery, Carmel, CA, for per-
mission to use the above images 
(photographed by Laurent David-
son).

Figure 13. Deep Curve, Mobius, Masur birch,
 6.5”h x 6.5”w x 7.5”d, unique



SYmmEtRY ANd cHAoS mIkE FIEld

Rockaby, 2002: A two-color pattern of type pmg/pgg 

Introduction

I am originally from London, Eng-
land, and am currently a professor 
of mathematics at the University of 
Houston, Texas. My mathematics re-
search lies at the boundary between 
the geometric and statistical prop-
erties of dynamical systems (dif-
ferential equations) and in the past 
has often been strongly intertwined 
with symmetry. More recently, I 
have been working in smooth ergo-
dic theory; notably problems about 
the stability and rates of mixing for 
hyperbolic flows. Before moving 
to Texas in 1992, I lived in Syd-
ney Australia for sixteen years and 

I feel that many of my pictures are 
strongly influenced by the light and 
colors of the Australian Outback.  

All of the pictures shown in this ar-
ticle were created using ideas based 
on symmetry and chaos and can be 
viewed as expressing in an abstract 
way the underlying structure that 
lies within chaos and randomness.  
I started writing the programs used 
for these pictures in the late 1980’s 
and, with Marty Golubitsky, wrote 
the book Symmetry in Chaos (OUP, 
1992) which shows many examples 
of ‘symmetric chaos’ as well as giv-
ing some of the underlying math-
ematical ideas and algorithms. Al-

most all of the pictures shown in the 
present article use algorithms and 
coloring schemes that are far more 
sophisticated than the ones devel-
oped for Symmetry in Chaos. In par-
ticular, most of the patterns I show 
are “two-color” patterns: half of the 
symmetries of the pattern preserve 
colors, half interchange colors (see 
the brief discussion below).

My aim in this article is simply to 
show some pictures, and point out 
one or two characteristic features 
of the images and the way these re-
late to the underlying symmetry and 
mathematics.  In a subsequent article 
(planned for the new journal JMA 



SandStone Quilt, 2001: A two-color pattern of type 
cmm/pmm

– Journal of Mathematics and the 
Arts), I intend to address questions 
about the extent to which math-
ematical ideas and techniques can 
be used in graphic art.

R o c k a b y 
(2002) This 
is an exam-
ple of a two-
color repeat-
ing pattern. 
If color is 
ignored, the 
pattern has
s y m m e t r y 
type pmg (for 
notation and 
terminology, 
see the book 
by Washburn 
and Crowe, 
Symmetries 
of Culture, 
W a s h i n g -
ton Univer-
sity Press, 
1988). Tak-
ing account 
of color, the 
pattern is a 
s u p e r p o s i -
tion of two 

 

repeating patterns of type pgg (see 
Washburn and Crowe). Observe 
that there are horizontal reflection 
lines of symmetry and that reflec-
tion in these lines interchanges 
colors. The colors chosen for this 

 
EndGame, 2002: Section of a pattern of type pgg

 

picture are reminiscent of those 
seen in arid regions of  New South 
Wales in Australia. As is the case 
for the first two patterns shown in 
this article, the algorithm that was 
used is deterministic (as opposed to 

Detail from SandStone Quilt



Unseen, 2002: pattern of type cm 

 
EnduringIllusions, 2004: two-color pattern of type 
cmm/cm

random).  Choice of algorithm can 
have a major effect on texture and 
fine detail.

SandStoneQuilt (2001) Another ex-
ample of a two-color repeating pat-
tern influenced by Australian desert 
colors. I have also shown an image 
with more detailed structure.

Note the alternation of blues, reds 
and yellows in the fine detail of the 
picture shown overleaf.

EndGame (2002) This is part of a 
repeating pattern of type pgg.  Pat-
terns of this type have no lines of 
reflection but many glide reflection 
symmetries. This can give the pic-
ture a sense of movement which 
contrasts with the static quality of-

ten found in 
images with 
full square 
or hexago-
nal symme-
try.

The last 
two pictures 
were both 
constructed 
using a ran-
dom algo-
rithm. Un-
seen (2002) 
is of type 
cm and En-
duringIllu-
sions (2004) 
is a two-col-
or pattern.



mARIA A. HAll: StAINlESS 
StEEl GEomEtRIc SculPtuRE NAt FRIEdmAN 

Figure 1. Hjelmos, 2006, stainless steel, 7.25h x 2.25w x 2. 25d ft

Triangular Cross 
Sections

Maria Andriopoulos  
was born in Greece and 
met her husband Gunnar 
Hall at the University of 
Colorado. After moving 
to Albany, NY, she re-
ceived a BA and MA in 
Fine Arts at the Univer-
sity at Albany-SUNY, 
where she studied with 
Richard Stankeiwicz. 
She also took courses at 
the Arts Student League 
in New York City. She 
has been the recipient 
of numerous awards 
and her work resides in 
a number of public and 
private collections.

 Maria and I have been 
friends since 1971 and I 
have watched her work 
develop over the years. 
I have always admired 

“ My sculptures are 
abstract works dealing 
with the interrelation-
ship of form and space. 
I try to develop strong, 
simple sculptural im-
ages that are dynamic 
compositions, which 
move one emotion-
ally.”  

                         M.A.H.



Figure 2. Odyssey,1999, stainless steel,  8’9”h x 6’7”w x 6’5”d

her clean open geometric forms, 
which I feel reflect her Greek genes. 
An excellent example is Hjelmos in 
Figure 1. 

For the linear elements, Maria uses 
a triangular cross section rather than 
a square cross section. The piece 
has one-third rotational symmetry 
around a vertical central axis. As one 
walks around the sculpture, spaces 
open and close and linear elements 
alternately play major and minor 
roles.

A second sculpture Odyssey is shown 
in Figures 2 and 3. This is a particu-
larly inventive form consisting of 
three joined units, each having three 
linear elements with triangular cross 
section. 

The sculpture has multiple interest-
ing viewpoints and, as in the case of 
Hjelmos, spaces open and close as 
one walks around the sculpture. The 
linear elements also interact in vari-
ous ways. 

In particular, the spaces between the 
linear elements alternate between 
basically horizontal and vertical. It 
is one of Maria’s most intriguing 
sculptures.

The center unit in Figure 3 is related 
to the sculpture Nike II shown in 
Figures 4 and 5. Here the three linear 
elements convey a certain figurative 
feeling of leaning and balance. In 
Figure 4 there is the forward thrust 
of the upper element and the strong 
support of the lower element. In Fig-
ure 5 there is the lean of the lower 
element and the depth conveyed by 
the middle element. The cantilever 
effect is strong in both Figures 4 and 
5.

The cross section of the linear ele-Figure 3. Odyssey, alternate view



Figure 4. Nike II, 2005, stainless steel, 7’2”h x 6’7”w x 4’10”d

Rectangular Cross Sections

Maria has also made a number of 
sculptures using rectangular cross 

ments is triangular. However, the 
width of the sides of the linear el-
ements vary, unlike the constant 
widths in Hjelmos and Odyssey.

I consider the triangular cross sec-
tion with varying width to be the 
strongest geometric characteristic 
of  Maria Hall’s works.



Figure 7. Passages II, 1989, stainless steel, 30”h x 21”w x 33”d
detail view

Figure 5. Nike II, alternate view

sections when the linear elements 
are joined at right angles, as in the 
case of Passages I in Figure 6. In 
this   view one can see there are 
spaces by looking down, as well as 
horizontal and vertical spaces when 
looking from the front or side. In 
this case the form conveys a more 
architectural feeling rather then a 
figurative feeling.

The sculpture Passages II is shown 
in Figure 7.  Here the cross sections 
are also rectangular. However, the 
diagonal orientation of the sculp-
ture does not seem to convey an ar-
chitectural feeling even though the 
elements are joined at right angles. 
Rather this is a more pure design 
feeling, as in the case of Hjelmos in 
Figure 1.

Maria Hall has also combined trian-
gular and rectangular cross sections 
in certain works that will be dis-
cussed in a subsequent article.

Figure 6. Passages I, 1989, stainless steel, 22”h x 20” w x 28” d



IlluStRAtIoNS bY RobERt kAuFFmANN

commuNIcAtIoNS

This section is for short communications such as recommendations for artist’s websites, links to articles, que-
ries, answers, etc. 

Figure 7. Passages II, 1989, stainless steel, 30”h x 21”w x 33”d
detail view



book REvIEwS

Museum of Modern Art, NYC, 
Richard Serra Sculpture: Forty Years.
June 3-September 10, 2007

This is a grand retrospective of the work of Richard 
Serra of the past 40 years. In particular there are some 
exciting very recent pieces including “Sequence” , 
2006, which is a double figure-eight curved maze that 
you can walk through. This is one very impressive to-
pological manifold in two-inch steel. An image may be 
seen at www.gagosian.com.  Several reviews are avail-
able if you Google Museum of Modern Art, Richard 
Serra exhibit. The catalog “Richard Serra Sculpture: 
Forty Years” is available at Amazon.

NEwS

The Institute For Figuring

The Institute For Figuring is an organization dedicated 
to the poetic and aesthetic dimensions of science, math-
ematics and the technical arts. The Institute’s interests 
are twofold: the manifestation of figures in the world 
around us and the figurative technologies that humans 
have developed through the ages. From the physics of 
snowflakes and the hyperbolic geometry of sea slugs, 
to the mathematics of paper folding, the tiling patterns 
of Islamic mosaics and graphical models of the human 
mind, the Institute takes as its purview a complex ecol-
ogy of figuring. For more details visit : www.theiff.org

1. Santiago Calatrava: The Poetics of Movement by Alexander Tzonis, Universe Architecture Series. This is an 
excellent introduction to Calatrava’s architectural works as well as the relation to his artworks. 

2.Santiago Calatrava’s Creative Process, edited  by Alaexander Tzonis and Liane Lefaivre, University of Cali-
fornia Press. There are two volumes. Volume One is Calatrava’s Ph.D. thesis on flexible structures. Volume Two 
discusses his two-dimensional and three-dimensional art works. The volumes are very well written and very de-
tailed. They are valuable for understanding Calatrava’s works.

3.  Santiago Calatrava-Art Works: Laboratory of Ideas, Forms, and Structures, by Michael Levin. This 
book discusses Calatrava’s paintings and sculptures and relates them to architectural projects.



[1]www.kimwilliamsbooks.com  
Kim Williams website for previous Nexus publications on architecture and mathematics.

[2]www.mathartfun.com 
Robert Fathauer’s website for art-math products including previous issues of Bridges.

[3]www.mi.sanu.ac.yu/vismath/
The electronic journal Vismath, edited by Slavik Jablan, is a rich source of interesting articles, exhibits, and 
information. 

[4]www.isama.org  
A rich source of links to a variety of works.   

[5]www.kennethsnelson.com  
Kenneth Snelson’s  website which is  rich in information. In particular, the discussion in the section Structure 
and Tensegrity is excellent.

[6]www.wholemovement.com/
Bradfrod Hansen-Smith’s webpage on circle folding.
 
[7]http://www.bridgesmathart.org/
The new webpage of Bridges. 

[8]www-viz.tamu.edu/faculty/ergun/research/topology
Topological mesh modeling page. You can download TopMod. 

[9]www.georgehart.com
George Hart’s Webpage. One of the best resources. 

[10]www.cs.berkeley.edu/
Carlo Sequin’s webpage on various subjects related to Art, Geometry ans Sculpture. 

[11]www.ics.uci.edu/~eppstein/junkyard/
Geometry Junkyard: David Eppstein’s webpage anything about geometry. 

[12]www.npar.org/
Web Site for the International Symposium on Non-Photorealistic Animation and Rendering

[13]www.siggraph.org/
Website of ACM Siggraph. 

A SAmPlE oF wEb RESouRcES



ISAmA vAlENcIA 2008 
A calatrava celebration

(All photos, spanish-living.com)Valencia’s City of Arts and Science(ciudad de las artes y de las ciencias) 
Designed by Valencian architect Santiago Calatrava

Details of ISAMA VALENCIA 2008: A CALATRAVA CELEBRATION will be announced 
at www.isama.org on October 1, 2007.

The Seventh Interdisciplinary Conference of 
The International Society of 

the Arts, Mathematics, and Architecture 
honors the artist, engineer and architect 

Santiago Calatrava

June 16-20, 2008
Universidad Politecnica De Valencia

L’Hemisfèric
Imax Cinema, Planetarium and Laserium


