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Virsmas pastiprinata Ramana izkliede (SERS) ir fenomens, ko arvien cenSas attistit analitiskiem
mérkiem. Kombingjot neinvazivo un precizo, tomér vajo Ramana izkliedi ar nanomérogu virsmu
strukturéSanu, iesp€jams iegiit ievérojamus Ramana signala pastiprinajumus un izstradat loti jutigu
metodi vielu detekteSanai. Tomér vairaki izaicinajumi trauce So metodi viegli lietot reala analitika.
Darba izklastitas un aprakstitas vairakas autoru veiktas sintézes tehnikas SERS pamatnu ieguvei.
Kimiski sintez&tas sudraba nanodalinas, kas uzklatas uz stikla un vara virsmam, salidzinatas ar optiskas
un elektronu staru litografijas metodém. Katra metode izcelas ar savam priekSrocibam un trikumiem.
Galvenie interesgjosie pamatnu veiktsp&jas raksturoSanas kritériji ir detekt€§jama analita koncentracijas
robeza, Ramana signala pastiprinajums, ta vienm&rigums un spektralo maksimumu izskirtspé&ja, sintézes
un mérijumu atkartojamiba, sintézes sarezgitiba un izmaksas.

Rodamins B izmantots ka analits dazadas tidens $kidumu koncentracijas. No daudzu Ramana mérijjumu
vidgjas efektivitates ir veikti secinajumi. Noverots, ka litografisko metozu prieksrociba ir pastiprinajuma
vienmérigums, savukart nanodalinu kimiska sint€ze izcelas ar salidzinoSu vienkarS§ibu un atrumu.
Detektetas analita koncetracijas Iidz pat 10 nM.
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Surface-enhanced Raman scattering (SERS) is a phenomenon which has been in continuous
development for analytical uses in mind. By combining the non-invasive and accurate, though weak
Raman scattering with nanoscale surface structuring, large Raman signal enhancements can be obtained,
allowing the development of a highly sensitive method for substance detection. However, there are
multiple challenges which impede the simple use of this method for real analysis.

In this work, multiple synthesis techniques have been carried out and are described in detail. Chemically
synthesized silver nanoparticles, deposited on glass and copper substrates, are compared to substrates
created by optical and electron beam lithography. Each method shows different strengths and
weaknesses. The main criteria for the characterization of their performance are the lowest detectable
concentration threshold of the analyte, the enhancement of the Raman signal, the homogeneity of the
enhancement, the resolubility of the spectral maxima, the reproducibility of both synthesis and
measurement, as well as the complexity and cost of the method.

Rhodamine B is used as the analyte with water solutions of different concentrations. From multiple
Raman measurements the average performance is deduced and conclusions are made. It is seen that
lithographic approaches allow for a more homogeneous enhancement, while chemical nanoparticle
synthesis is simpler and quicker. The analyte has been detected down to concentrations of 10 nM.
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