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INTRODUCTION

All-optical Computing \ Population Dynamics Effect of Variation of Input Pulse Intensity on Transmittance
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Surface-supported Metal-Organic Frameworks (SURMOFs) Y M T M oputioteraty (@Wem) TC
§a|ient features A =400 nm, L =400 nm, t, =100 fs For both SA and RSA, Percentage modulation increases with increasing intensity.

. Ultra strong & tailored nonlinear optical properties

Design of Ultrafast All-Optical Parallel Logic Gates

. High porosity, crystallinity and structural tunability AND/OR NAND/NOR Parallel Logic
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* Crystalline and highly oriented porphyrin-based Encryption-Decryption using All-Optical XOR Logic Gate

SURMOFs are covalently assembled on quartz XOR Logic Gate
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(i) To theoretically study the ultrafast transition from saturable absorption Design of Ultrafast All-Optical Diode with CoTCPP/ZL-61
(SA) to reverse SA (RSA) in CoTCPP SURMOF nanofilms. - corarard Bias Confimuration \ c : T
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(ii)) To s?udy the effe.ct of input |n1.:e.n5|ty, concentr:fltlon, film thickness and su;h:;‘;:"ﬁ.m\ ‘_ ransmitance *J 5 o o | Material Non.
nonlinear absorption (NLA) coefficients on transmittance. : £ 151 ; reciprocity
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(iv) To design a novel encryption—decryption scheme based on nonlinear | supressed E | — Revesesas 2 s1/corcepsunmd? i BLG/C6° o
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(v) To design an all-optical diode with CoTCPP SURMOF nanofilms and ZL-61. A | o Input Intensity (GW/cm?) ;L-GI/
THEORETICAL MODEL CONCLUSION
Three-level energy diagram Rate Equations  Detailed theoretical study of ultrafast nonlinear absorption has been carried out.
* Designed high contrast, low power, ultrafast all-optical AND, OR, NOT, universal
ng, S, dng, oolinns, BI5, ng, NAND, NOR and XOR logic gates.
dt -~ hv o 2hvu T ?  Demonstrated all-optical encryption-decryption using all-optical XOR logic gate.
* All-optical diode with CoTCPP SURMOF/ZL-61 results in 17 dB nonreciprocity.
01 T2 dn51 _ _ Gllinn51 n GOIinnSo . Ng, n g, * High bit rate : 9 Thits/s at |, = 55 GW/cm? with optimum pulse interval 110 fs.
dt hv hv T4 Ty * Present analysis highlights the advantages and applicability of the CoTCPP
SURMOF nanofilms for ultrafast information processing and ultrahigh bandwidth.
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