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IS GLASS A SOLID
OR LIQUID
ANSWERS:
UNRAVELING THE
GREAT MATERIAL
MYSTERY

For  centuries,  this
deceptively  simple
question  has  puzzled
scientists,  intrigued
schoolchildren,  and
sparked  debates  in
homes and classrooms
alike.  The  question
i t s e l f  s e e m s  t o
c h a l l e n g e  o u r
f u n d a m e n t a l
unders tand ing  o f
matter. We are taught
that  matter  exists
pr imar i ly  in  three

states:  solid,  liquid,
and gas. So, when we
look at  a  windowpane
or  a  drinking glass,  it
appears  undeniably
solid. Yet, a persistent
myth  suggests  that
glass is actually a very
slow-moving  liquid,
citing  the  observation
that  o ld  cathedral
windows are thicker at
the  bottom  as  proof.
T h e  s e a r c h  f o r
definitive  is  glass  a
s o l i d  o r  l i q u i d
answers  takes  us
d e e p  i n t o  t h e
fascinating  world  of
materials  science,
thermodynamics,  and
atomic  s t ructure ,
revealing a reality that
is far more interesting
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than  a  simple  binary
choice.

THE PERSISTENT
MYTH OF FLOWING
GLASS IN
CATHEDRALS

Before  diving  into  the
scientific  explanation,
i t  i s  e s s e n t i a l  t o
address  the  most
c o m m o n  p i e c e  o f
evidence used to argue
that  glass  is  a  liquid.
You  have  likely  heard
the story:  In medieval
European  cathedrals,
w indowpanes  a re
noticeably  thicker  at
the bottom than at the
t o p .  T h e  p o p u l a r
explanation  is  that
glass, over hundreds of
years ,  has  s low ly
flowed  downward  like
an  incredibly  viscous
liquid.
T h i s  n a r r a t i v e  i s
compelling  because  it
is  easy  to  visualize.
However ,  modern

forensic  analysis  of
anc ient  g lass  has
thoroughly  debunked
this  claim.  The  real
reason for the uneven
thickness  in  antique
window  glass  is  not
slow  flow,  but  rather
the  manufacturing
techniques of the time.
Medieval  glassblowers
used  a  process  called
the  "crown  g lass"
m e t h o d  o r  t h e
"cylinder  method."

Crown Glass
Method: A blob
of molten glass
was spun rapidly,
creating a flat,
circular disc. The
centrifugal force
made the glass
thinner at the
edges and
thicker towards
the center (called
the "bullseye").
Cylinder
Method: A large
cylinder of glass
was blown, the
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ends were cut
off, and the
cylinder was split
and flattened
into a sheet. This
process often
resulted in slight
variations in
thickness across
the pane.

When  installing  these
handmade  panes ,
glaziers  would  place
the  heavier,  thicker
edge at the bottom of
the  window frame  for
greater stability, which
naturally  gives  the
appearance  of  having
"flowed"  downward
over  time.  Scientists
have  calculated  that
for  glass  to  flow
perceptibly  at  room
temperature ,  you
would  need  to  wait
billions  of  years—far
longer than the age of
t h e  u n i v e r s e .
Therefore,  this  classic
s t o r y  p r o v i d e s
misleading is glass a

s o l i d  o r  l i q u i d
answers .

THE UNIQUE
ATOMIC
STRUCTURE OF
GLASS

To understand the true
nature  of  glass,  we
must look at its atomic
arrangement.  In  a
classic crystalline solid,
such as quartz or salt,
atoms are arranged in
a  h igh ly  o rdered ,
r e p e a t i n g  t h r e e -
dimensional  lattice.
This structure is known
as a crystalline solid.
W h e n  y o u  h e a t  a
crystalline  solid  to  its
melt ing  point ,  the
atomic  lattice  breaks
down abruptly, and the
material  becomes  a
liquid.
Glass,  technical ly
k n o w n  a s  a n
amorphous solid, has
a  completely  different
atomic  structure.  The



4

4 Is Glass A Solid Or Liquid Answers2026-02-14

a t o m s  i n  g l a s s
(primarily  silicon  and
oxygen  d iox ide  in
soda-lime  glass)  are
a r r a n g e d  i n  a
disordered,  random
network, much like the
atoms  in  a  l iqu id .
However,  these atoms
are  not  free  to  move
past one another. They
are locked into a rigid,
t h o u g h  c h a o t i c ,
structure.
Th i s  i s  t he  key  to
answering  "is  glass  a
s o l i d  o r  l i q u i d
a n s w e r s . "  G l a s s
behaves  mechanically
like  a  solid:  it  has  a
definite  shape,  resists
deformat ion ,  and
fractures  like  a  solid.
But  structurally,  it
resembles a liquid. This
paradox places glass in
a unique category: it is
a  "frozen  liquid"  or,
more  precisely,  an
"amorphous  solid."

Understa
nding the
Glass
Transition
Temperat
ure
O n e  o f  t h e  m o s t
important  concepts  in
this  discussion  is  the
glass  transit ion
temperature  (Tg).
Unlike  a  crystalline
so l id ,  which  has  a
sharp  melting  point,
glass does not melt in
the  traditional  sense.
Instead, as it is heated,
it undergoes a gradual
glass transition.  The
material softens slowly
and continuously  from
a  hard,  brittle  state
into a viscous, rubbery
state,  and  eventually
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into  a  liquid-like  state.
Think of  honey.  When
honey is very cold, it is
thick  and  stiff.  As  you
warm it up, it does not
suddenly  turn  into
water;  i t  becomes
progressively  thinner
and  more  flowable.
Glass  behaves  in  a
very  similar  way  with
temperature.  At  room
temperature,  it  is  so
v i s c o u s  t h a t  i t  i s
effectively  solid  for  all
human  timescales.  As
the temperature rises,
t h e  v i s c o s i t y
decreases, allowing the
atoms  to  move  more
freely.  This  is  why
g lassb lowers  can
shape it at hundreds of
degrees Celsius.
T h i s  c o n t i n u o u s
softening and lack of a
distinct melting point is
a  h a l l m a r k  o f
amorphous  materials.
It is this property that
fuels  the  enduring
debate and drives the

search for  accurate is
g lass  a  so l i d  o r
liquid  answers .

SCIENTIFIC
CONSENSUS:
WHAT DO
PHYSICISTS SAY?

If  you ask a materials
scientist or a physicist
for  the  definitive  is
g lass  a  so l i d  o r
liquid  answers,  the
response is clear: glass
is a solid. However, it is
a specific type of solid.
The International Union
of  Pure  and  Applied
Chemistry  ( IUPAC)
defines  a  solid  as  a
material  that  supports
a shear stress and has
a  certain  rigidity.  By
this  definition,  glass  is
unequivocally  a  solid.
Let  us  examine  the
evidence that supports
this classification.

Elasticity: When1.
you apply a small
force to a glass
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pane, it bends
very slightly.
When you
remove the
force, it snaps
back to its
original shape.
This elastic
behavior is
characteristic of
solids.
Rigidity: The2.
atoms in a glass
are not freely
flowing. They are
locked in place
by strong
chemical bonds.
While their
arrangement is
random, they
vibrate around
fixed positions,
just like the
atoms in a
crystal.
Shear3.
Strength: If you
try to push a
layer of glass
sideways relative
to another layer,

it resists. Liquids,
by contrast, flow
easily under
even tiny shear
forces (like
gravity).

The common term for
glass is a supercooled
liquid. This term refers
to  the  p rocess  by
which  glass  is  made.
To  create  glass,  you
cool a liquid so quickly
that the atoms do not
have  time  to  arrange
themselves  into  an
ordered crystal lattice.
The liquid bypasses the
crystalline  state  and
" f r e e z e s "  i n t o  a
disordered,  glassy
state.  While  the  term
"supercooled  liquid"
accurately  describes
the process, it does not
describe the final state
of  the  material.  Once
the glass  is  cooled to
room temperature, it is
an amorphous solid.
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Pitch
Drop
Experime
nt: The
Exception
That
Proves
the Rule
You might have heard
of  the  famous  pitch
drop experiment at the
U n i v e r s i t y  o f
Queensland. Pitch is a
derivative  of  tar  that
appears  solid  at  room
temperature  and  can
even be shattered with
a  hammer.  However,
w h e n  p l a c e d  i n  a
funnel,  it  slowly  drips
at a rate of about one

drop per  decade.  This
e x p e r i m e n t
demonstrates  that
some  materials  can
exist in a strange state
where  they  appear
solid  but  flow  over
e x t r e m e l y  l o n g
timescales.
Is glass like pitch? The
answer is no. Pitch is a
different  class  of
material that is literally
a  l i q u i d  w i t h  a n
e x t r e m e l y  h i g h
viscosity. Glass, on the
other  hand ,  has  a
viscosity that increases
so  dramatically  as  it
cools  that  it  effectively
becomes  infinite  at
room  temperature.
While pitch can drip, a
glass  pane  remains
rigid  indefinitely.
Therefore,  using  pitch
as an analogy for glass
provides  incorrect  is
g lass  a  so l i d  o r
liquid  answers .
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COMMON
MISCONCEPTIONS

ANSWERED

Let us address some of
the  most  f requent
questions  people  ask
when searching  for  is
g lass  a  so l i d  o r
liquid  answers .

Does
glass flow
over
time?
N o ,  n o t  a t  r o o m
t e m p e r a t u r e .  A s
d i s c u s s e d ,  t h e
"cathedral  window
m y t h "  i s  d u e  t o
m a n u f a c t u r i n g
t e c h n i q u e s .
Scientifically,  the
viscosity  of  glass  at
room  temperature  is
on the order of 10^24
to 10^28 poise. To put

that  in  perspective,
water has a viscosity of
about  0.01 poise,  and
honey  has  a  viscosity
of about 100 poise. The
viscosity of glass is so
astronomically  high
that even over millions
o f  y e a r s ,  a
windowpane would not
show  any  measurable
flow.  For  glass  to  flow
like  a  liquid  at  room
temperature ,  you
would  have  to  wait
billions of times longer
than  the  age  of  the
universe.

Why is
glass
considere
d a
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supercool
ed liquid?
This term refers to the
manufacturing process.
Liquid  glass  is  cooled
so rapidly that it does
not  crystallize.  The
atomic disorder of the
liquid state is "frozen"
into the solid. However,
this is a description of
i ts  h istory,  not  i ts
current  mechanical
state. A more accurate
term  is  amorphous
solid.  Using  the  term
"supercooled liquid" to
d e s c r i b e  a  s o l i d
w i n d o w p a n e  i s  a
source of much of the
confusion  surrounding
is  glass  a  solid  or
liquid answers.

Is glass a

liquid or a
solid for
kids?
F o r  e d u c a t i o n a l
purposes, it  is best to
describe  glass  as  a
s o l i d .  C h i l d r e n
understand that a solid
holds its shape, and a
liquid flows. Since your
drinking glass holds its
shape  and  does  not
flow into a puddle, it is
a  solid.  However,  you
can explain that it is a
special  kind  of  solid
with atoms arranged in
a messy pattern rather
than a neat grid, which
is a fun and engaging
way  to  introduce  the
concept  of  amorphous
solids.
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Is
obsidian
(volcanic
glass) a

liquid?
Obsidian  is  a  natural
glass  formed  when
lava cools very quickly.
I t  h a s  t h e  s a m e
amorphous  atomic
structure as man-made
glass.  Therefore,  for
the  same  scientific
reasons,  it  is  classified
as an amorphous solid,
not a liquid.

THE PRACTICAL
IMPLICATIONS OF
GLASS BEING AN
AMORPHOUS
SOLID

The  classification  of
glass as an amorphous

so l id  i s  no t  j us t  a
theoretical  debate.  It
has significant practical
i m p l i c a t i o n s  i n
materials  science  and
engineering.

Manufacturing:
Understanding
the glass
transition
temperature is
crucial for
processes like
molding,
blowing, and
annealing (slow
cooling to relieve
internal
stresses).
Product
Design: Because
glass lacks a
crystal structure,
it is transparent.
Crystalline
materials often
scatter light at
grain boundaries.
The disordered
atomic structure
of glass allows
light to pass
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through without
scattering,
making it ideal
for windows,
lenses, and fiber
optics. This is a
direct
consequence of
the atomic
disorder that
defines its
amorphous
nature.
Metallic
Glasses:
Scientists have
developed
metallic glasses,
which are alloys
with an
amorphous
structure. These
materials have
incredible
strength and
elasticity, far
exceeding many
traditional
metals. Their
properties arise
from the same
liquid-like atomic

disorder found in
window glass,
showing that the
concept of an
amorphous solid
is a powerful tool
for creating new
materials.

CONCLUSION: THE
DEFINITIVE
ANSWER

So, after examining the
science,  the  myths,
and  the  terminology,
what  is  the  ultimate
a n s w e r  t o  t h e
question?  The  most
a c c u r a t e  a n d
comprehensive  is
g lass  a  so l i d  o r
liquid answers is this:
G l a s s  i s  a n
amorphous solid. It is
not  a  liquid,  despite
the  persistent  myths
about flowing cathedral
windows.  It  possesses
the  rigidity  and  shear
strength of a solid, yet
it  has  the  disordered
atomic  structure  of  a
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l iquid.  This  unique
combination  makes  it
o n e  o f  t h e  m o s t
f a s c i n a t i n g  a n d
versatile  materials  in
the  world.
Wh i l e  the  deba te
continues  to  capture
the public imagination,
the  scientific
community has settled
t h e  m a t t e r .  T h e
confusion largely arises
f r o m  a
misunderstanding  of
the term "supercooled
liquid," which refers to
t h e  s t a t e  o f  t h e
m a t e r i a l  d u r i n g

production,  and  the
endur ing ,  though
incorrect,  myth  of
flowing medieval glass.
By  understanding  the
concept  of  the  glass
transit ion  and  the
atomic  structure  of
amorphous  solids,  we
can  appreciate  that
matter  is  not  always
neatly  divided  into
simple categories. The
story of  glass teaches
us that nature is often
more complex, and far
more  intriguing,  than
our  simple  definitions
allow.


