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.ocis Growth and Optical (haracterization of Organic No Single (rystal: 4. 
Methvlpyrilinium 5-Sulfovalicylate 

Abstact 

Introduction 

N0Il. SI0NIROV1UNCTIrV:10. MI RIAIS ANID ITS ALI( ATICNC 

4ustom vefessor, eptmem f l'hes, Afuslim As (nllege, thirlvithapt vwle 

4 non/ivut opl materiul 4-methylridinium5-sul[osalicvlute has been successfully synthesie b Jn vohyt oration method. The single crystal NRD inalysis indicated monnclinic system with spuce yrelu p. 7N resene of varUs funetional groups in the crystal wus confirmed hy FT-IR spectrul analysis The 1V. Ile srtral analsis sows lower cut-ofl wavelengih for ihe grown crystal was found to be 349 nm, The yrrrwn JASS stal possCsses an excellent resistance to laser radiution wilh a high lhreshold up to 5.(09 GWIc The 

Kev words: Monoclinic; laser radiation; optical; spectral. 

1.2 Experimental Procedure 

The aromatic and hetero aromatic Lewis base salts have an extra potential for structure stabilization through cation-anion interactions. The resultant hydrogen bonding structure is largely dependent on the degree of amine substitution. The proton-transfer compounds of 5-sulfosalicy lic acid (3-carboxy-4-hydroxybenzenesulfonic acid) with three interactive functional groups have attracted the specific attention of several researchers for a long time due to their overwhelming practical applications in crystal engineering. In this work, 5-sulfosalicylic acid acts as an electron acceptor and 4 methylpyridine acts as an eleçtron donor. 

1.2.1 Synthesis and Crystal Growth 

1).Shalini 

4-methylpyridine 

Commercially available starting materials, 4-Methylpyridine (Sigma-Aldrich. 99%) and 5 Sulfosalicylic acid dihydrate (Loba Chemie, 99%), were dissolved in 100 ml of distilled water. The clear 4MSS solution was obtained after a continuous stirring for about six hours to achieve the homogeneous MIxture of the solution. Then, the solution was kept in the constant temperature bath at 39°C wih an accuracy of +0.01°C. The synthesized compound was further purified by successive recry stallization process 1in water, and it was utilized for the crystal growth. The reaction scheme of the 4MSS compound 
IS Shown in Fig 1.1. The well defined 4MSS single crystals with good transparency as shown in Fig l.. 

HO. 

HO. 

S-sullosalicylic acid dihydrale 

CH,C,H,N + C,H,0,S 

HO 

OH 

HO. 
NH 

4-meihy lyynd1nunS-sulisaliey late 

CH,CH,N'.C,I,0,SO, 

Fig 1.1 Reaction scheme of 4MSS 

thid order nonlincar optical properties of he grown crystuls were investigaled using Z-scun technique. 



Tig 1.2 A gronnon|alof IS 

3 Single (nal \Rar Diffation Stice 

ing nal nalys 

INo o dtminc thc atuc aMamcters Ihe sngle 
llten 

hhni Int e | hc cell ntamctcrs arc 707 A. 

14FT-IR analvsis 
1hc FT.1R 

INS, there was a fonnation of strong 
Setnm of 4MSS as rccordcd in the rcgion 400.4000 c1n' as shown in Fig |. 4. In 

and S-sulfosalicylic 
hydrogen bond betwccn 4-methylpyridine 

single crystal stnctues Arc relccted in the hichly mixed bands of the C-0 stretching vibration, 
N-H together with SO vibrations. The of great prcscnce of such groups may indicate an existence 

picntial lo enhance the coresponding optical susceptibilities by application of an external de-elcctric 
eld Ihe N-H stretching vibration was observed at 3346 cm'. The peak was observed at 786 cm' due 

to SO stretching vibration. The bands at 3096 cm' and 1669 cm' were assigned to aromatic C-H 
reiching vibration and C-0 stretching vibration of sulfosalicylate compound. The band was observed at 1467 cm is duc to C=C stretching vibration of an aromatic ring. 

Fig 14 FT-IR spectrum of 4MSS 
compound 

1.5 UV-Visible-NIR spectral analysis 

Fig 1.4 UV-Vis-NIR spectrum of 4MSS 
crystal 

1.6 Laser Damage Threshold Studies 

Wavebe (o 
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The lower cut-off wavelength for the 
grown crysal was found to be 349 nom. 
assignable to charge-transfer transition in the 
(SO;_NH] chromophores and intraligand -r* transition. There is no absorption between 349-900 Tlb which indicates that the 4MSS crystal is suitable for nonlinear optical applications. 

Wevelenyth (n) 
1000 1200 

The laser damage threshold of the grown crystals can be evaluated by the following equation 



l here. E is the 

Power density (d) E'r 

:NmON LS1MN OVTU'N(7ONI. MATLRIALS AND 1S APPCICa710e 

the 
radns of spot (mm). It as found 

i72-scan techniquc 

cnergv (n}). T is the pulse width (ns)nd A 

Conclusion: 

lhe transmiltance peak is follou. cd by the transmittance valley, indicating a strong sclf-

detivusing pess and ncyative sign for non-lincar refraction. For opcn apcrture Z-scan curve the 

transiMance will be minimum in case of iwo-photon absorption and maximum for saturable absorption. 

1he on apetuN 7-scan cuNe shons that the 4MSS crystal has two-photon absorption. 

Fig 1.5 Closed aperture of 4MSS crystal. 

is 1414 shows the mcasurement of opcn and closed aperturc 7-scan curves for 4MSS 

References: 

ar is tlhe arca of the circular spot sizc, r is 

Nonlinear refractive index (n,) 
Nonlinear absorption coefficient () 

Third order susceptibility ( z 

The calculated values of the third-order nonlinear optical parameters are listed in Table 1.1 

Table.1.1. Measurement and the results of the Z-scan technique 

Z(mn) 

Fig 1.6 Open aperture of 4MSS crystal 

2.9100X 10 1 (cm /w) 
3.7028X 10°1 (cm /w) 
5.0182X 10esu 

The single crystal XRD analysis indicated monoclinic system with space group P2,/m. The presence of 

various functional groups in the crystal was confimed by FT-IR spectral analysis. The UV-Visible 

spectral analysis shows lower cut-off wavelength for the grown crystal was found to be 349 nm. The 

grown 4MSS crystal possesses an excellent resistance to laser radiation with a high threshold up to 5.09 

GW/cm�.The third order nonlinear optical properties of the grown crystals were investigated using Z 

scan technique. 
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