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Abstracts

The global Long Wave Infrared Detector market size is expected to reach $ 4814 million

by 2032, rising at a market growth of 7.3% CAGR during the forecast period

(2026-2032).

Long-Wave Infrared Detectors are infrared sensing devices designed to detect thermal

radiation in the long-wave infrared band, typically around 8–14 ?m. Long-Wave Infrared

Detectors are used to convert thermal radiation into electrical signals for thermal

imaging, non-contact temperature measurement, presence detection, gas analysis,

flame detection, night vision, industrial monitoring, defense observation, and advanced

sensing systems. This market focuses on detector-level products and directly integrated

detector modules, including uncooled microbolometer focal plane arrays, VOx and a-Si

detectors, cooled LWIR photon detectors, MCT and T2SL detectors, thermopile

detectors, thermopile arrays, pyroelectric infrared detectors, integrated dewar cooler

assemblies, packaged detectors, and detector-level thermal imaging cores. The core

value of Long-Wave Infrared Detectors lies in sensitivity, array resolution, pixel pitch,

packaging reliability, thermal stability, calibration performance, and the ability to support

compact thermal sensing systems across industrial, defense, automotive, energy,

security, medical, and smart building applications.

Key Findings

Uncooled microbolometers account for about 58% of the technology structure

Detector modules and thermal cores represent the largest product-form segment
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Industrial thermography and inspection is the largest downstream

application

North America and China are the two largest regional demand centers

China is becoming a major supply base for uncooled infrared focal plane arrays

Market Trends

The Long-Wave Infrared Detectors market is moving toward smaller pixel pitch, higher

array resolution, wafer-level vacuum packaging, lower NETD, lower power

consumption, and more application-specific detector modules. Uncooled detectors are

shifting from legacy 17 ?m and 12 ?m designs toward 10 ?m, 8 ?m, and emerging 6 ?m

architectures, enabling smaller optics and more compact thermal imaging cores. At the

same time, the application base is expanding from traditional defense and industrial

thermography into energy storage safety, photovoltaic inspection, automotive thermal

perception, robotics, UAV payloads, smart building presence detection, medical

temperature sensing, and gas imaging.

Market Dynamics

Drivers

Demand is driven by industrial safety monitoring, power equipment inspection, battery

and energy storage safety, defense modernization, automotive night vision and thermal

perception, robotics, drones, smart building sensing, and wider adoption of compact

thermal imaging modules. Long-Wave Infrared Detectors enable continuous

temperature monitoring, low-visibility perception, passive night observation, and non-

contact thermal diagnostics, which makes them increasingly relevant in both high-

reliability professional systems and cost-sensitive commercial devices.

Restraints

The market is restrained by high technology barriers, export-control sensitivity, capital-

intensive wafer fabrication, complex calibration requirements, and strict reliability

expectations. Revenue separation is also difficult because detectors are often sold as
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part of thermal imaging cores, camera modules, finished thermal cameras, or defense

systems. For cooled LWIR detectors, high production cost, cryogenic cooling

requirements, and long qualification cycles remain major barriers, while thermopile and

pyroelectric products face price pressure and commoditization in high-volume sensing

applications.

Opportunities

Key opportunities are concentrated in small-pixel uncooled FPAs, wafer-level packaged

detectors, automotive-grade thermal sensing, industrial online thermography, energy

storage monitoring, gas imaging, robotic perception, UAV thermal payloads, smart

building occupancy detection, and domestic substitution in China. Automotive and

mobility applications are especially attractive because thermal sensing can complement

visible cameras, radar, and LiDAR under darkness, glare, smoke, fog, or poor weather.

Energy storage and photovoltaic systems are also creating new demand for early

warning thermal monitoring.

Challenges

The main challenges include improving sensitivity while shrinking pixel pitch,

maintaining high operability, reducing fixed-pattern noise, ensuring long-term vacuum

package reliability, stabilizing calibration performance across temperature, and meeting

automotive or defense-grade qualification requirements. For uncooled detectors,

smaller pixels increase the importance of material performance, MEMS structure

design, ROIC capability, and packaging consistency. For cooled detectors, material

uniformity, cryocooler reliability, integration complexity, and production cost remain key

technical and commercial risks.

Industry Chain Analysis

The upstream chain includes VOx and a-Si thin-film materials, MEMS wafers, ROICs,

MCT and T2SL epitaxial materials, ceramic and metal packages, wafer-level vacuum

packaging materials, getters, infrared windows, thermoelectric coolers, cryocoolers,

bonding materials, calibration equipment, and semiconductor process tools. These

inputs determine detector sensitivity, yield, package reliability, and cost structure.

Midstream manufacturers design and fabricate detector wafers, integrate readout
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circuits, form pixel structures, complete vacuum packaging, perform wafer-level sealing,

conduct calibration and reliability testing, and deliver bare FPAs, packaged detectors,

detector modules, integrated dewar cooler assemblies, thermopile arrays, pyroelectric

detectors, and thermal imaging cores. Downstream customers include thermal camera

manufacturers, industrial inspection equipment suppliers, defense system integrators,

automotive Tier 1 suppliers, robotics companies, UAV payload suppliers, smart building

system providers, energy storage integrators, gas analyzer manufacturers, flame

detector companies, medical device makers, and scientific instrument suppliers.

Segment Insights

By technology, uncooled microbolometers are the largest segment, supported by wide

use in industrial thermography, security, drones, handheld thermal imagers, automotive

applications, and compact thermal modules. Cooled photon detectors represent a

smaller but higher-value segment, mainly serving defense, aerospace, space, long-

range observation, gas imaging, and scientific applications. Thermopile and pyroelectric

detectors remain important in high-volume sensing applications, including gas detection,

flame detection, presence detection, HVAC, and medical thermometry.

By product form, detector modules and thermal cores hold the largest share because

many downstream customers prefer ready-to-integrate sensing blocks rather than bare

detector chips. Bare FPAs and packaged detectors remain critical for customers with

internal image processing, calibration, and system integration capabilities. By pixel

pitch, 12 ?m remains a mainstream commercial category, while 10 ?m, 8 ?m, and

smaller pixels represent the main direction for compactness and cost reduction.

Downstream Market Opportunities

The most attractive downstream opportunities are in industrial online thermal

monitoring, energy storage safety, automotive thermal perception, robotic vision, UAV

thermal payloads, smart building presence detection, gas imaging, and medical

temperature sensing. Industrial customers are shifting from manual inspection toward

fixed, networked, and AI-assisted thermal monitoring systems, while automotive and

robotic applications increasingly require thermal perception as a complementary

sensing layer under low-visibility conditions. Energy storage is becoming a particularly

important opportunity because abnormal heating detection can support early warning

and safety management.
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Regional Insights

North America remains a leading demand region due to strong defense, aerospace,

high-end sensing, industrial inspection, security, automotive, and scientific

instrumentation requirements. China has become one of the most important growth and

supply regions, supported by domestic uncooled FPA manufacturers, thermal imaging

module suppliers, security applications, industrial monitoring, automotive exploration,

energy storage safety, and import substitution. Europe remains strong in advanced

detector technology, industrial infrared sensing, gas analysis, defense applications, and

high-reliability thermal components.

Regional differentiation is increasingly clear. North America is stronger in defense-grade

and high-end sensing demand, China is stronger in scale manufacturing and cost-

effective uncooled detector modules, and Europe retains advantages in advanced

detector materials, pyroelectric sensing, thermopile arrays, gas sensing, and industrial

applications. Japan and South Korea contribute through precision sensing, automotive

electronics, industrial automation, and electronic component supply chains.

Competitive Landscape Analysis

The competitive landscape includes global thermal imaging leaders, detector

specialists, defense suppliers, and high-volume sensing component manufacturers.

Teledyne FLIR, Lynred, Leonardo DRS, SCD, BAE Systems, Hamamatsu, VIGO

Photonics, InfraTec, Excelitas, and Heimann Sensor are important global participants,

while Raytron, Guide/GST, Dali Technology, and HIKMICRO are increasingly important

in China’s uncooled infrared FPA and thermal imaging core supply chain. Competition

is based on detector sensitivity, pixel pitch, resolution, NETD, operability, vacuum

package reliability, wafer-level packaging capability, calibration performance, cost,

supply stability, export-control exposure, and application-specific module support. Over

the long term, the key competitive directions will be 8 ?m and 6 ?m small-pixel uncooled

detectors, high-yield wafer-level packaging, automotive-grade LWIR sensing, integrated

thermal cores, cooled LWIR detector localization, and deeper integration between

detector design, ROIC development, calibration algorithms, and downstream system

requirements.
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Report Scope

This report studies the global Long Wave Infrared Detector production, demand, key

manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for

Long Wave Infrared Detector and provides market size (US$ million) and Year-over-

Year (YoY) Growth, considering 2025 as the base year. This report explores demand

trends and competition, as well as details the characteristics of

Long Wave Infrared Detector that contribute to its increasing demand across many

markets.

Highlights and key features of the study

Global Long Wave Infrared Detector total production and demand, 2021-2032,

(K Units)

Global Long Wave Infrared Detector total production value, 2021-2032, (USD

Million)

Global Long Wave Infrared Detector production by region & country, production,

value, CAGR, 2021-2032, (USD Million) & (K Units), (based on production site)

Global Long Wave Infrared Detector consumption by region & country, CAGR,

2021-2032 & (K Units)

U.S. VS China: Long Wave Infrared Detector domestic production, consumption,

key domestic manufacturers and share

Global Long Wave Infrared Detector production by manufacturer, production,

price, value and market share 2021-2026, (USD Million) & (K Units)

Global Long Wave Infrared Detector production by Array Resolution, production,

value, CAGR, 2021-2032, (USD Million) & (K Units)

Global Long Wave Infrared Detector production by Application, production,

value, CAGR, 2021-2032, (USD Million) & (K Units)
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This report profiles key players in the global Long Wave Infrared Detector market based

on the following parameters - company overview, production, value, price, gross margin,

product portfolio, geographical presence, and key developments. Key companies

covered as a part of this study include Teledyne FLIR, Lynred, Raytron Technology,

Leonardo DRS, Wuhan Guide Sensmart, Dali Technology, SCD – SemiConductor

Devices, BAE Systems, Hamamatsu Photonics, Excelitas Technologies, etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices

used in analyzing the World Long Wave Infrared Detector market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$

Millions), volume (production, consumption) & (K Units) and average price (US$/Unit) by

manufacturer, by Array Resolution, and by Application. Data is given for the years

2021-2032 by year with 2025 as the base year, 2026 as the estimate year, and

2027-2032 as the forecast year.

Global Long Wave Infrared Detector Market, By Region:

United States

China

Europe

Japan

South Korea

ASEAN
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India

Rest of World

Market Segmentation

Global Long Wave Infrared Detector Market, Segmentation by Array

Resolution:

Single-point and Low-pixel Array

?256×192

256×192 to 384×288

640×480 / 640×512 Class

1280×1024 Class

?1920×1080 / HD LWIR

Global Long Wave Infrared Detector Market, Segmentation by Pixel

Pitch:

?25?m Legacy Pixel

17?m Class

12?m Class

10?m Class

8?m Class

?6?m Emerging Pixel
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Global Long Wave Infrared Detector Market, Segmentation by

Packaging Type:

Wafer-level Vacuum Package

Ceramic / Metal Vacuum Package

Dewar Package for Cooled Detector

TO / Ceramic Package for Single Sensor

Module-level Integrated Package

Global Long Wave Infrared Detector Market, Segmentation by

Application:

Industrial Thermography and Inspection

Security, Surveillance and Firefighting

Defense, Aerospace and Space

Automotive and Mobility

Consumer, IoT and Smart Building

Medical and Life Science

Companies Profiled:

Teledyne FLIR

Lynred

Raytron Technology
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Leonardo DRS

Wuhan Guide Sensmart

Dali Technology

SCD – SemiConductor Devices

BAE Systems

Hamamatsu Photonics

Excelitas Technologies

InfraTec GmbH

Heimann Sensor

VIGO Photonics

Melexis

Murata Manufacturing

Nippon Ceramic

HIKMICRO

Raytheon

Key Questions Answered:

1. How big is the global Long Wave Infrared Detector market?

2. What is the demand of the global Long Wave Infrared Detector market?

3. What is the year over year growth of the global Long Wave Infrared Detector market?

4. What is the production and production value of the global

Long Wave Infrared Detector market?

5. Who are the key producers in the global Long Wave Infrared Detector market?
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6. What are the growth factors driving the market demand?
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Figure 24. Producer Shipments of Long Wave Infrared Detector by Manufacturer

Revenue ($MM) and Market Share (%): 2025

Figure 25. Global Four-firm Concentration Ratios (CR4) for
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Long Wave Infrared Detector Markets in 2025

Figure 26. Global Four-firm Concentration Ratios (CR8) for

Long Wave Infrared Detector Markets in 2025

Figure 27. United States VS China: Long Wave Infrared Detector Production Value

Market Share Comparison (2021 & 2025 & 2032)

Figure 28. United States VS China: Long Wave Infrared Detector Production Market

Share Comparison (2021 & 2025 & 2032)

Figure 29. United States VS China: Long Wave Infrared Detector Consumption Market

Share Comparison (2021 & 2025 & 2032)

Figure 30. United States Based Manufacturers Long Wave Infrared Detector Production

Market Share 2025

Figure 31. China Based Manufacturers Long Wave Infrared Detector Production Market

Share 2025

Figure 32. Rest of World Based Manufacturers Long Wave Infrared Detector Production

Market Share 2025

Figure 33. World Long Wave Infrared Detector Production Value by Array Resolution,

(USD Million), 2021 & 2025 & 2032

Figure 34. World Long Wave Infrared Detector Production Value Market Share by Array

Resolution in 2025

Figure 35. Single-point and Low-pixel Array

Figure 36. ?256×192

Figure 37. 256×192 to 384×288

Figure 38. 640×480 / 640×512 Class

Figure 39. 1280×1024 Class

Figure 40. ?1920×1080 / HD LWIR

Figure 41. World Long Wave Infrared Detector Production Market Share by Array

Resolution (2021-2032)

Figure 42. World Long Wave Infrared Detector Production Value Market Share by Array

Resolution (2021-2032)

Figure 43. World Long Wave Infrared Detector Average Price by Array Resolution

(2021-2032) & (US$/Unit)

Figure 44. World Long Wave Infrared Detector Production Value by Pixel Pitch, (USD

Million), 2021 & 2025 & 2032

Figure 45. World Long Wave Infrared Detector Production Value Market Share by Pixel

Pitch in 2025

Figure 46. ?25?m Legacy Pixel

Figure 47. 17?m Class

Figure 48. 12?m Class

Figure 49. 10?m Class
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Figure 50. 8?m Class

Figure 51. ?6?m Emerging Pixel

Figure 52. World Long Wave Infrared Detector Production Market Share by Pixel Pitch

(2021-2032)

Figure 53. World Long Wave Infrared Detector Production Value Market Share by Pixel

Pitch (2021-2032)

Figure 54. World Long Wave Infrared Detector Average Price by Pixel Pitch

(2021-2032) & (US$/Unit)

Figure 55. World Long Wave Infrared Detector Production Value by Packaging Type,

(USD Million), 2021 & 2025 & 2032

Figure 56. World Long Wave Infrared Detector Production Value Market Share by

Packaging Type in 2025

Figure 57. Wafer-level Vacuum Package

Figure 58. Ceramic / Metal Vacuum Package

Figure 59. Dewar Package for Cooled Detector

Figure 60. TO / Ceramic Package for Single Sensor

Figure 61. Module-level Integrated Package

Figure 62. World Long Wave Infrared Detector Production Market Share by Packaging

Type (2021-2032)

Figure 63. World Long Wave Infrared Detector Production Value Market Share by

Packaging Type (2021-2032)

Figure 64. World Long Wave Infrared Detector Average Price by Packaging Type

(2021-2032) & (US$/Unit)

Figure 65. World Long Wave Infrared Detector Production Value by Application, (USD

Million), 2021 & 2025 & 2032

Figure 66. World Long Wave Infrared Detector Production Value Market Share by

Application in 2025

Figure 67. Industrial Thermography and Inspection

Figure 68. Security, Surveillance and Firefighting

Figure 69. Defense, Aerospace and Space

Figure 70. Automotive and Mobility

Figure 71. Consumer, IoT and Smart Building

Figure 72. Medical and Life Science

Figure 73. World Long Wave Infrared Detector Production Market Share by Application

(2021-2032)

Figure 74. World Long Wave Infrared Detector Production Value Market Share by

Application (2021-2032)

Figure 75. World Long Wave Infrared Detector Average Price by Application

(2021-2032) & (US$/Unit)

+357 96 030922
info@marketpublishers.com

Global Long Wave Infrared Detector Supply, Demand and Key Producers, 2026-2032

https://marketpublishers.com/report/hardware/sensors/global-longvwavevinfraredvdetector-gir.html


Figure 76. Long Wave Infrared Detector Industry Chain

Figure 77. Long Wave Infrared Detector Procurement Model

Figure 78. Long Wave Infrared Detector Sales Model

Figure 79. Long Wave Infrared Detector Sales Channels, Direct Sales, and Distribution

Figure 80. Methodology

Figure 81. Research Process and Data Source
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