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LEDs for FCS monitoring system
OVL-5523 (InGaN/Sapphire)  (used for upgrade of LHCb ECAl LED monitoring system ~ 2014)

Summer students at BNL O. Lomicky and M. Svoboda from CTU, Prague.

Selected LEDs with similar characteristics, confirmed that at expected FCS conditions variations of light yield
due to T will be within 1%. That lead to a very simple implementation of monitoring system for FCS.



A half of FCS ECal back side, before Al enclosure was put in place. 

LED shines toward aluminum 
cover.

Light bounces and reaches 
WLS fiber loops at the back 
side of SHASHLYK blocks.

External LED driver, allows to 
pulse different LEDs 
independently, but it was 
never used.

It was much easier to 
configure SiPM bias patterns.



Turned out, such simple LED system provides quite uniform illumination!

LED signals in row 5 of North ECal.



LED system was critical for initial 
commissioning:

• Well.., sometimes there is no signal !

• Or, signal is nice but it is in a wrong 
place!

At the end all was fixed and 
collaborators had some fun making 
patterns.



LED ratio (signal at given day/ signal at the start of the run)
Hmm, it was dropping near the beam pipe.

Monitoring health of the system during Run 22, 500 GeV pp.

Example of on-line monitoring with LED system during data taking.  Unexpected problem.



That was very puzzling at that time !



Reasonably quickly we figured out that reference voltage chip on 
FEE board is not rad hard, which was a surprise!  Same chip was fine 
in Run 17 (prototyping for FCS FEEs Run 17, pp 500 GeV)!
N.B. irradiation tests should be done with production components.

Based on data from LED systems, new bias settings were calculated 
and uploaded ~every week. Zig-zag pattern in trigger rate for DY

There were other telltale signs something was not right. Data from LED 
monitoring system catched the problem immediately!



Summary:

• A very simple LED monitoring system was built for STAR FCS. 
1. blue stable LEDs, 
2. enough space to arrange uniform light distribution
3. design of SHASHLYK blocks with exposed WLS fiber loops at the back)

• It was critical for:
1. commissioning of the detector
2. monitoring and correcting unexpected issues during data taking.

• A similar functionality will be needed for ePIC fECal, however implementation will be 
quite different due to space limitation and design of the fECal towers.


