Off-Diagonal Dirichlet Heat Kernel for M = 4
with Projective Plane Identifications

SPUR 2016
August 2, 2016

Note: All negative values with absolute value < 1 x 10719 were treated as e 3°. No negative
values with absolute value > 1 x 10710 were encountered.



1 Base Cell(’2000’, ’2000’)

1.1 ¢ =1 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
0.10 t =1, Base Cell('2000', '2000'), Direction Horizontal 0 t =1, Base Cell('2000', '2000'), Direction Horizontal
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1.2 ¢ =1 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
010 t =1, Base Cell('2000', '2000'), Direction Vertical o t = 1, Base Cell(*2000', '2000'), Direction Vertical
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
otlcz 1, Base Cell('2000', '2000'), Direction Vertical Limited to 5 steps t = 1, Base Cell("2000', '2000'), Direction Vertical Limited to 5 steps
-3
0.08
-4
0.06
-5
-6,
0.04
-7
0.02
-8
0.005 2 4 6 8 10 12 0 2 4 6 8 10 12



1.3 ¢ = 0.5 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
0.25 t = 0.5, Base Cell('2000', '2000'), Direction Horizontal o t = 0.5, Base Cell('2000', '2000'), Direction Horizontal
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t0=295, Base Cell('2000', '2000'), Direction Horizontal Limited to 5 steps t= g.s, Base Cell(*2000', '2000'), Direction Horizontal Limited to 5 steps
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1.4 ¢ =0.5 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
0.25 t = 0.5, Base Cell('2000', '2000'), Direction Vertical o t = 0.5, Base Cell('2000', '2000'), Direction Vertical
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
l§2=50.5, Base Cell(*2000', '2000'), Direction Vertical Limited to 5 steps t =GOA5, Base Cell('2000', '2000'), Direction Vertical Limited to 5 steps
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1.5 ¢ =0.1 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
07 t = 0.1, Base Cell(*'2000', '2000'), Direction Horizontal o t = 0.1, Base Cell('2000', '2000'), Direction Horizontal
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t 3 S)Al, Base Cell('2000', '2000'), Direction Horizontal Limited to 5 steps t= 8'1' Base Cell(*2000', '2000'), Direction Horizontal Limited to 5 steps
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1.6 ¢ =0.1 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
07 t=0.1, Base Cell('2000', '2000'), Direction Vertical o t = 0.1, Base Cell('2000', '2000'), Direction Vertical
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t0=7 0.1, Base Cell('2000', '2000'), Direction Vertical Limited to 5 steps t =GO.1, Base Cell('2000', '2000'), Direction Vertical Limited to 5 steps
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1.7 ¢ =0.01 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
i t = 0.01, Base Cell('2000', '2000'), Direction Horizontal o t = 0.01, Base Cell('2000', '2000'), Direction Horizontal
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t =10.01, Base Cell(*2000', '2000'), Direction Horizontal Limited to 5 steps t= %01, Base Cell('2000', '2000'), Direction Horizontal Limited to 5 steps
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1.8 ¢ =0.01 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
1 t=0.01, Base Cell(*2000', '2000'), Direction Vertical o t = 0.01, Base Cell('2000', '2000'), Direction Vertical
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t T 0.01, Base Cell('2000', '2000'), Direction Vertical Limited to 5 steps t =00,01, Base Cell('2000', '2000'), Direction Vertical Limited to 5 steps
-5
0.8
-10]
0.6
-15]
-20]
0.4
-25]
0.2
-30]
00 2 4 6 8 10 12 ~3% 2 4 6 8 10 12



2 Base Cell(’2200’, ’2200’)

2.1 t=1 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
0.10 t = 1, Base Cell('2200', '2200'), Direction Horizontal 0 t = 1, Base Cell('2200', '2200'), Direction Horizontal
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
BTcl’ Base Cell('2200', '2200'), Direction Horizontal Limited to 5 steps t=1, Base Cell('2200', '2200'), Direction Horizontal Limited to 5 steps
-3
0.08
-4
0.06
-5
-6,
0.04
-7
0.02
-8
0.00 2 4 6 8 10 12 K 2 4 6 8 10 12

10



2.2 t=1 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
010 t =1, Base Cell('2200', '2200'), Direction Vertical o t = 1, Base Cell('2200', '2200'), Direction Vertical
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otlr,? 1, Base Cell('2200', '2200'), Direction Vertical Limited to 5 steps t = 1, Base Cell('2200', '2200'), Direction Vertical Limited to 5 steps
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2.3 t=0.5 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
0.25 t = 0.5, Base Cell('2200', '2200'), Direction Horizontal o t = 0.5, Base Cell('2200', '2200'), Direction Horizontal
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t0=295, Base Cell('2200', '2200'), Direction Horizontal Limited to 5 steps t= g.s, Base Cell('2200', '2200'), Direction Horizontal Limited to 5 steps
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2.4 t=0.5 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
0.25 t = 0.5, Base Cell("2200", '2200"), Direction Vertical o t = 0.5, Base Cell('2200', '2200'), Direction Vertical
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
l§2=50.5, Base Cell('2200', '2200'), Direction Vertical Limited to 5 steps t =GOA5, Base Cell('2200', '2200'), Direction Vertical Limited to 5 steps
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2.5 t=0.1 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
07 t = 0.1, Base Cell('2200', '2200'), Direction Horizontal o t = 0.1, Base Cell('2200', '2200'), Direction Horizontal
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t 3 S)Al, Base Cell('2200', '2200'), Direction Horizontal Limited to 5 steps t= 8'1' Base Cell('2200', '2200'), Direction Horizontal Limited to 5 steps
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2.6 t=0.1 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
07 t = 0.1, Base Cell("2200", '2200"), Direction Vertical o t = 0.1, Base Cell('2200', '2200'), Direction Vertical
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t0=7 0.1, Base Cell('2200', '2200'), Direction Vertical Limited to 5 steps t =GO.1, Base Cell('2200', '2200'), Direction Vertical Limited to 5 steps
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2.7 t=0.01 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
i t = 0.01, Base Cell('2200', '2200'), Direction Horizontal o t = 0.01, Base Cell('2200', '2200'), Direction Horizontal
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t =10.01, Base Cell(*'2200', '2200'), Direction Horizontal Limited to 5 steps t= %01, Base Cell('2200', '2200'), Direction Horizontal Limited to 5 steps
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2.8 t=0.01 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
1 t = 0.01, Base Cell(*2200', '2200'), Direction Vertical o t = 0.01, Base Cell('2200', '2200'), Direction Vertical
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t T 0.01, Base Cell('2200', '2200'), Direction Vertical Limited to 5 steps t =00,01, Base Cell('2200', '2200'), Direction Vertical Limited to 5 steps
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3 Base Cell(’2111’, ’2000)
3.1 t=1 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
0.10 t =1, Base Cell('2111', '2000'), Direction Horizontal 0 t =1, Base Cell('2111', '2000'), Direction Horizontal
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3.2 t=1 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
010 t=1, Base Cell("2111", '2000'), Direction Vertical o t = 1, Base Cell('2111', '2000'), Direction Vertical
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
otlr? 1, Base Cell('2111', '2000'), Direction Vertical Limited to 5 steps t_= 1, Base Cell('2111', '2000'), Direction Vertical Limited to 5 steps
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3.3 t=0.5 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
0.25 t = 0.5, Base Cell('2111', '2000'), Direction Horizontal o t = 0.5, Base Cell('2111', '2000'), Direction Horizontal
-5
0.20
-10]
0.15
-15]
-20]
0.10
—25]
0.05
) /\/\\/\ /\\[\/\
0.005 10 20 30 40 50 60 70 80 =35 10 20 30 40 80
(Regular — Zoomed) Horizontal (Log — Zoomed) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t0= 95, Base Cell('2111", '2000'), Direction Horizontal Limited to 5 steps t= g.s, Base Cell('2111', '2000'), Direction Horizontal Limited to 5 steps
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3.4 t=0.5 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
0.25 t = 0.5, Base Cell("2111', '2000'), Direction Vertical o t = 0.5, Base Cell('2111', '2000'), Direction Vertical
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
52=50.5, Base Cell(*2111', '2000'), Direction Vertical Limited to 5 steps t =GOA5, Base Cell('2111', '2000'), Direction Vertical Limited to 5 steps
-2
0.20
-4
0.15
-6,
-8
0.10
-10]
0.05
-12
0.005 2 4 6 8 10 12 1% 2 4 6 8 10 12

21



3.5 t=0.1 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
07 t = 0.1, Base Cell('2111', '2000'), Direction Horizontal o t = 0.1, Base Cell('2111', '2000'), Direction Horizontal
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t =0 S)Al, Base Cell('2111", '2000'), Direction Horizontal Limited to 5 steps t= 8'1' Base Cell('2111', '2000'), Direction Horizontal Limited to 5 steps
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3.6 t=0.1 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
07 t = 0.1, Base Cell("2111', '2000'), Direction Vertical o t = 0.1, Base Cell('2111', '2000'), Direction Vertical
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t0=7 0.1, Base Cell('2111', '2000'), Direction Vertical Limited to 5 steps t =GOA1, Base Cell('2111', '2000'), Direction Vertical Limited to 5 steps
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3.7 t=0.01 Horizontal

(Regular) Horizontal (Log) Horizontal
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
i t = 0.01, Base Cell('2111', '2000'), Direction Horizontal o t = 0.01, Base Cell('2111", '2000'), Direction Horizontal
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t =10.01, Base Cell(*'2111', '2000'), Direction Horizontal Limited to 5 steps t= %01, Base Cell('2111', '2000'), Direction Horizontal Limited to 5 steps
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3.8 t=0.01 Vertical

(Regular) Vertical (Log) Vertical
Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
1 t=0.01, Base Cell(‘2111', '2000'), Direction Vertical o t = 0.01, Base Cell('2111', '2000'), Direction Vertical
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Projective Plane Heat Kernel for M = 4, Log Projective Plane Heat Kernel for M = 4,
t T 0.01, Base Cell('2111"', '2000'), Direction Vertical Limited to 5 steps t =00,01, Base Cell('2111', '2000'), Direction Vertical Limited to 5 steps
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