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� 2 L(1/2, cd)
k��1,000,000¸d¸0!B1$� ��
���

k �¹�� � 
�� Q��S >

1 1460861.8 1460891. 0.99998

2 17225813.8 17226897.5 0.999937

3 316065502.1 316107868.6 0.999866

4 7378585496. 7380357447.1 0.99976

5 198754711593.6 198809762196.4 0.999723

6 5876732216291.7 5877354317291.3 0.999894

7 185524225881950. 185451557119001. 1.000392

8 6149876164696600 6141908614344770 1.0013

� 1 ()*+��
�!	$���� z� 6 � �� z� 6 � ��
Mathematica!	$�

º,»X �� z�� � >

[0, 50000] 7236872972.7 7231005642.3 .999189

[50000, 100000] 15696470555.3 15723919113.6 1.001749

[100000, 150000] 21568672884.1 21536840937.9 .998524

[150000, 200000] 26381397608.2 26246250354.1 .994877

[200000, 250000] 30556177136.5 30692229217.8 1.004453

[250000, 300000] 34290291841.0 34414329738.9 1.003617

[300000, 350000] 37695829854.3 37683495193.0 .999673

[350000, 400000] 40843941365.7 40566252008.5 .993201

[400000, 450000] 43783216365.2 43907511751.1 1.002839

[450000, 500000] 46548617846.7 46531247056.9 .999627

[500000, 550000] 49166313161.9 49136264678.2 .999389

[550000, 600000] 51656498739.2 51744796875.0 1.001709

[600000, 650000] 54035153255.1 53962410634.2 .998654

[650000, 700000] 56315178564.8 56541799179.3 1.004024

[700000, 750000] 58507171421.6 58365383245.2 .997577

[750000, 800000] 60619962488.2 60870809317.1 1.004138

[800000, 850000] 62661003164.6 62765220708.6 1.001663

[850000, 900000] 64636649728.0 64227164326.1 .993665

[900000, 950000] 66552376294.2 65994874052.2 .991623

[950000, 1000000] 68412937271.4 68961125079.8 1.008013

[1000000, 1050000] 70222493232.7 70233393177.0 1.000155

[1050000, 1100000] 71984709805.4 72919426905.7 1.012985

[1100000, 1150000] 73702836332.4 72567024812.4 .984589

[1150000, 1200000] 75379769148.4 76267763314.7 1.011780

[1200000, 1250000] 77018102997.5 76750297112.6 .996523

[1250000, 1300000] 78620173202.6 78315210623.9 .996121

[1300000, 1350000] 80188090542.5 80320710380.9 1.001654

[1350000, 1400000] 81723770322.2 80767881132.6 .988303

[1400000, 1450000] 83228956776.3 83782957374.3 1.006656

[0, 2350000] 3317437762612.4 3317496016044.9 1.000017

� 3 L(1/2, cd)
k� 0¸d¸1,000,000!B1$� ��
���

k �¹�� � 
�� Q��S >

1 1144563.5 1144535.5 1.000024

2 9252479.6 9252229.9 1.000027

3 109917867.0 109917367.9 1.0000045

4 1622521963.4 1622508843.4 1.0000081

5 27321430060. 27320230686. 1.000043

6 501621762060.6 501542204848.7 1.000159

7 9787833470714.1 9783848274459.6 1.000407

8 199831160877919 199664775232854 1.000833
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Arithmetic Aspects of Quantum Chaos

Shin-ya Koyama

abstract: The arithmetic aspects of quantum chaos are surveyed.

In particular the relations between zeta functions and quantum

chaos are discussed. In the earlier sections we recall the notion of

fundamental groups, arithmetic manifolds, explicit formulas, prime

number theorem and the trace formulas. Whereas in the later

sections we explain the results on quantum ergodicity, and then

report on the recent developments on the relation between the

theory of zeta functions and random matrix theory.

� 4 L11(1/2, cd)
k
·85,000,000¸d¸0, d¹2, 6, 7, 8, 10 (mod 11)�B6

���������

k º»
��� ��� /<)7 �

1 14628043.5 14628305. 0.99998

2 100242348.8 100263216. 0.9998

3 1584067116.8 1587623419. 0.998

4 41674900434.9 41989559937. 0.993
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