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papers & journals evolution in Web of Science
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paper reference distributions for physics
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normalized citation distributions for computer science
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1970 1980 1990 2000 2010 2020
0

0.05

0.1

0.15

0.2

time t′ ≥ t

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

−10 0 10 20 30 40
0

0.05

0.1

0.15

0.2

shifted t′ − t*

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

1970 1980 1990 2000 2010
0

2

4

6

8

10

time t

p
e

a
k
 t

*
 −

 t
10/15



normalized citation distributions for computer science

citations from papers in year t ′ count as 1/nt′

1970 1980 1990 2000 2010 2020
0

0.05

0.1

0.15

0.2

time t′ ≥ t

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

−10 0 10 20 30 40
0

0.05

0.1

0.15

0.2

shifted t′ − t*

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

1970 1980 1990 2000 2010
0

2

4

6

8

10

time t

p
e

a
k
 t

*
 −

 t
10/15



normalized citation distributions for computer science

citations from papers in year t ′ count as 1/nt′

1970 1980 1990 2000 2010 2020
0

0.05

0.1

0.15

0.2

time t′ ≥ t

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

−10 0 10 20 30 40
0

0.05

0.1

0.15

0.2

shifted t′ − t*

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

1970 1980 1990 2000 2010
0

2

4

6

8

10

time t

p
e

a
k
 t

*
 −

 t
10/15



normalized citation distributions for computer science

citations from papers in year t ′ count as 1/nt′

1970 1980 1990 2000 2010 2020
0

0.05

0.1

0.15

0.2

time t′ ≥ t

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

−10 0 10 20 30 40
0

0.05

0.1

0.15

0.2

shifted t′ − t*

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

1970 1980 1990 2000 2010
0

2

4

6

8

10

time t

p
e

a
k
 t

*
 −

 t
10/15



normalized citation distributions for computer science

citations from papers in year t ′ count as 1/nt′

1970 1980 1990 2000 2010 2020
0

0.05

0.1

0.15

0.2

time t′ ≥ t

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

−10 0 10 20 30 40
0

0.05

0.1

0.15

0.2

shifted t′ − t*

n
o
rm

a
liz

e
d
 f
ra

c
ti
o
n
 o

f 
c
it
a
ti
o
n
s

1970 1980 1990 2000 2010
0

2

4

6

8

10

time t

p
e

a
k
 t

*
 −

 t

for t′ ≥ t∗ distributions well approximated by ∼ 1
(t′−t)nt′

e−(ln(t′−t)−µ)2/2σ2

10/15



normalized citation distributions for physics

citations from papers in year t ′ count as 1/nt′
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paper citation network from Web of Science

triangles proportional to number of citations c & circles few citations c ≤ 1
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paper citation exponents in Web of Science

citations from papers in year t ′ count as 1/nt′

1980 1985 1990 1995 2000 2005 2010 2015
1.5

2

2.5

3

3.5

time [t − 10, t]

c
it
a
ti
o
n
 e

x
p
o
n
e
n
t 

γ

 

 

computer science ∼ 0.0016t e
0

physics ∼ −0.0012t e
0

1980 1985 1990 1995 2000 2005 2010 2015
1

1.5

2

2.5

3

time [t − 10, t]

n
o
rm

a
liz

e
d
 c

it
a
ti
o
n
 e

x
p
o
n
e
n
t 

γ

 

 

computer science ∼ −0.0030t e
0

physics ∼ −0.0014t e
0

fraction of papers with c citations well approximated by ∼ c−γ
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reference distributions
time→ constant through time in Web of Science

citation distributions
time→ in physics, biochemistry, APS

time
 in computer science, economics, i&ls

time→ after correction for paper & citation growth

should one (not) publish in computer science?
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