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Laser diagnostics play a central role in modern photonics, quantum technologies and industrial laser systems. Most established diagnostic instruments were designed for laboratory environments with expert operators of the equipment. This makes instruments difficult to scale, costly to deploy, and highly dependent on the availability of expert users. As laser-based systems transition toward wide-spread adoption, fully automated operation and multi-laser architectures, these limitations increasingly constrain real-world applications. This contribution discusses why laser diagnostics must be designed fundamentally differently from traditional laboratory instruments. Rather than focusing solely on absolute precision, scalable diagnostics must balance temporal resolution, robustness, multi-parameter observability, ease of integration and cost as first-class design constraints. Drawing on experience from fusion plasma diagnostics and compact optical spectrometers, the transfer requirements into compact photonic sensors will be discussed. Key system-level considerations to enable reliable, operator-independent laser monitoring outside controlled laboratory environments are laid out. The talk provides a perspective on how rethinking diagnostic design unlocks new applications in industrial process monitoring, distributed photonic systems and emerging quantum technologies. Without diving into implementation details, observable performance characteristics and architectural principles will be highlighted, illustrating the shift from laboratory instrumentation toward scalable, application-driven laser diagnostics.
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Formulas are centered in the column and should be numbered by hand with right alignment. 
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Each table gets a caption equally to the figures. The tables are numbered automatically, too.
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Web links
If you want to insert web links into your text, please mark them accordingly, e. g. with the Hyperlink template of MS Word. Always write the complete web address including the protocol tag, e.g.  http://www.dgao.de/. This is necessary because web links in the text are automatically converted to “clickable” links later.
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