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Have I selected the right laser for my Raman experiments?

Thanks to rapid technology advancements in recent years, Raman spectroscopy has become a routine, cost-ef-

for pharmaceutical, food & beverage, chemical and agricultural industries. Improvements in laser technology, 

-

copy experiments.
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Spectral linewidth This sets a limit to the spectral resolution of the recorded Raman signal (i.e. how small of a 

-

th should be a few 10 pm or less in order to not limit the spectral resolution of the system. 

However, high resolution systems may require linewidths much less than that, sometimes 

even less than 1 MHz.

Frequency stability

not to deteriorate spectral resolution. Typically, the laser should not drift more than a few pm 

over time and over a temperature range of several oC.

Spectral purity Detecting the Raman signal normally requires a spectral purity of >60dB from the laser source 

-

cient if the level of spectral purity is reached at around 1-2 nm from the main peak. However, 

low-frequency Raman applications require a high side-mode suppression ratio (SMSR) of a 

few 100 pm from the main peak.

Beam quality TEM00 

beams for optimum spatial resolution. However, for probe-based quantitative Raman analy-

Output power and power 

stability

Typical laser output powers range from around 10 mW in the UV, up to several 100 mW in the 

near-IR. The output power requirement is related to the wavelength, the type of material(s) 

that will be investigated, as well as the sampling frequencies and imaging speeds.The output 

temperature. 

Isolation of laser beam In confocal imaging set-ups in particularly, the samples can easilygenerate optical feed-back 

which is very well-aligned with the excitation beam. Optical feed-back can induce power and 

noise instabilities and, in the worst case, cause permanent damage to the laser. It is normally 

preferred to have an optical isolator integrated directly in the laser source itself, because care-

ful alignment is required to achieve high stability in the output after the isolator.
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Finally, the compactness, robustness, reliability, lifetime and cost structure are very important parameters to be considered in 

the selection of the optimum illumination source for a Raman system. Raman instrumentation has progressed into becoming a 

-

toring measurements for years without the need for service or exchange of the laser source. In a growing number of cases, the 

instrument must also operate in harsh, industrial environments. 

For these reasons, most Raman systems nowadays are equipped with solid-state based laser sources rather than gas lasers. To-

day, compact solid-state lasers with proven operation lifetimes of several 10,000 hours which meet the most advanced optical 

performance requirements are available in all wavelength ranges commonly used for Raman spectroscopy. 

Spectral linewidth

ラマン分光法を用いた実験に適したレーザーを選択する際に、どのような性能特性を考慮すべきか?
波長に加えて、ラマン分光法を用いた実験で最も適したレーザー光源を選ぶ場合に、考慮するべき
重要な性能パラメータは数多くある。主なものとしては、スペクトル線幅、周波数安定性、スペクトル
純度、ビーム質、出力・出力安定性、ビームの分離性が挙げられる。さらに、コンパクトサイズ、堅牢性、
高信頼性、長寿命、低価格も重要な要素だ。
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