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PERIODS OF t-MOTIVES AND TRANSCENDENCE

SAMARENDRA K. SINHA

CONTENTS

1o INtrOdUCHON. ..ottt 466
1.1. Periods of abelian integrals ...........c.ccooviiiiiiiiiiinieiieeennnaannn. 466
1.2. The SOItON SEOTY .. ovuueettee ettt iie e ee e eieeeaeeenanaeaens 469
1.3. The Carlitzmodule .........coooiriiiiiiii i 470
2. Preliminaries. . ....ooeeennetetune ettt tiie et etiie et eaa e aanaas 472
2.1. Explicit class-field theory for IF(T)..........coooiviiiiiiiiiiinnnnn 472
2.2. Solitons in characteristic P.........oveiirieiiiiieeeiiieeeniaeennaaenns 474
2.3, AGreen function. .........oeuiiiiiniieiiiiiiiii i 476
2.4. Teichmiiller representatives..........ooeveriuriiiiineeiieiunnineinennnn. 481
3. Geometrical construction of some t-motives ..........c..ovveeiiieeennaenn... 483
3.1 Complements on t-motives and abelian ¢-modules...................... 483
3.2, Main conStruction .........oeeuuieiieeinreeiiieeeiiieeeeeiaeeeiaeeennn, 489
3.3, SOlitOn -MOtIVES . ..ottt t et ttaee et iee e iee e ieaeanaas 492
4. The exponential MaP ......c.ouiiiiiiiiiiiiee it iieeeeiieeeneeannnns 498
4.1 DUALEY ..ottt e 498

4.2. Geometric abelian t-modules and their tangent spaces: various
F1105) g 03 (12110 1 1 R 501
4.3. Interpretation via reSidUes .. .......oeeveienniinieeeeriininreeeenennnnn. 504
4.4. Shtukas and diagram cohomology...............cciiiiiiiiiiiiinnnan.. 507
4.5. A rigid analytic interpretation of the tangent space .................... 510
4.6. The exponential as a sum of residues...............c..ooiiiiiiininat 512
S. Periods of geometric t-mMOtIVES .. ......veveiiieeeiieeeiieeiieeernieaaans 516
S.1. Uniformizability..........oeeinniiiiiiiin i iiiia i iiiieeennnns 516
5.2. Period computation.........cuueriiiiereeiiieeiiiie e 518
5.3. Certain individual I'-values as fundamental periods.................... 520
6. Applications to transcendence ...........ocuvirriiiiiiiiiiiiiiiii e 526
6.1. Results of Gelfond-Schneider-Lang type...................ccooinnnnnn. 526
6.2. Special values of the I'-function.................ooooiiiiiiiiiiiinne... 527
Appendix: Exponential map as a connecting homomorphism.................. 528
ReferenCes . ..cvvteiiie i 534

Received 13 November 1995. Revision received 10 July 1996.
The author was supported by National Science Foundation grant DMS 9304580 during the final
stages of preparation of this paper.

465



