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1.2  Problem – The first negative Hecke eigenvalue

Question:

1. The problem and known results



Kohnen & Sengupta (2006): 

Iwaniec, Kohnen & Sengupta (2007): 

Kowalski, L., Soundararajan & Wu (2010): 

Matomaki (2012): 

1.3  Known results on the first negative Hecke eigenvalue

1. The problem and known results



2. Our interest and New result

Question:

Qu (2010): 

Goal:

2. Our interest and new result 

L., Ng, Tang, Wang (submitted) :
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Basic idea: 
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3.1  Overview (cont’d)

Upper bound: 

GRH :

Convexity bound :

Subconvexity bound :

Consequence: 
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3.2  Kohnen & Sengupta’s method
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3.3  Iwaniec, Kohnen & Sengupta’s method  I
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3.3’  Iwaniec, Kohnen & Sengupta’s method  II (cont’d)
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Upper bound:

Lower bound:

4.4  Kowalski, L., Soundararajan & Wu’s method
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3.4  Kowalski, L., Soundararajan & Wu’s method (cont’d)
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Claim:

Proof:

3.4  Kowalski, L., Soundararajan & Wu’s method (cont’d)
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Remark:

3.4  Kowalski, L., Soundararajan & Wu’s method (cont’d)
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Thus 
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3. Review the methods 

3.5  Matomaki’s method (cont’d)



4.1  Start-up

Upper bound:

Question:

4. Our work

Iwaniec, Kohnen & Sengupta’s method I applies:



4.2  Lower bound – Adapting Matomaki’s method

(i) Auxiliary function for lower bound estimation:

4. Our work
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4.2  Lower bound – Adapting Matomaki’s method (cont’d)

(ii)
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4.2  Lower bound – Adapting Matomaki’s method (cont’d)

(iii)

(iii)’



5. Our work

4.2  Lower bound – Adapting Matomaki’s method (cont’d)

Note: 



(iii)’’
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4.2  Lower bound – Adapting Matomaki’s method (cont’d)

(iv)  Bounding



We have no good control on the conductors of 

and                                   for large    

(v)  Connect                                      to 
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4.2  Lower bound – Adapting Matomaki’s method (cont’d)



4. Our work

(vi)

4.2  Lower bound – Adapting Matomaki’s method (cont’d)



Bushnell & Henniart:
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(vii)



4. Our work

4.2  Lower bound – Adapting Matomaki’s method (cont’d)

(viii) Round up : 

By (v)-(vii) : 

Recall (iii) : 

With (iv) : 
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4.2  Lower bound – Adapting Matomaki’s method (cont’d)

With (i)-(ii) : 



Thank   you


