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LUCID in Run 2 (and 3) ‘ FIBER DETECTOR ) - HL—LHC challenges
LUCID is and has been the main ATLAS Luminosity !

monitor: the only detector able to measure Lum|n93|ty req.w.rements:
luminosity both integrated and bunch by bunch, ) Offl.me prec.ls.lon i/ . :
online and offline, in any LHC L range. . Onl.lne stability and precision (~3%) in 2s-long
* Jotal Run 2 offline luminosity measured with a perlogls. , ,
0.83% uncertainty and a better than 0.7% stability ) Workuj\g point f.a.r LIEL §aturat|on.
: Challenging conditions: pile-up () <=200and L =
over time. 4000 fb-1
 Main systematic: van der Meer (VdM) , _ ,
calibration(0.65%). * Leadingto potentlgl saturation of the PMT
Design strategies: acceptance and high total dose and current.

. Afast, low-background and rad-hard PMT-based * Large (and not-predictable) non-linearity in the

Cherenkov detector (Hamamatsu R760). D.f;argeri:rrfggefDA i .
 Quartz fiber coupled with PMTs to reduce irerent . Q infrastructure: :
latan demeEs i PN * New electronic infrastructure required.

* Fastelectronics handling hit and charge
New Fiber detector

algorithms.

 Stable, flexible and redundant operation thanks to ) . ) : :
X! . P ! Fiber detector introduced in Run 1, improved in

Run 2, upgraded prototype in Run 3:

gain calibration system and layout
* New calibration system

New PMT detector
* New quartz fiber with better radiation

Main strategy: reduction of acceptance

« Smaller PMTs (Hamamtsu R1635) hardness
* New location further away from beampipe UV ilterin one of the detector to improve long
LUCID JF (main detector): term stability
* PMTs attached to forward shielding via a rail LUC' D_3 prototypes Improved calibration system wrt LUCID-2
system -> easy to replace and lower radiation : : * PMT gain monitored with the 2°7Bi (like all
" : : Prototypes of PMT and fiber detector under study to validate
exposition during maintenance PMTs),

LUCID-3 possible design:

« Smaller acceptance wrt LUCID-2 o
e Statistical error

« LEDs to monitor fiber ageing,

LUCID JN (auxiliary detector) , : ) * Possibility to correct offline for fiber ageing.
* Linearity with respectto

* Long term stability

* PMT behind forward shielding -> very low Main advantage:

acceptance * Very good linearity wrt

* |mproved linearity wrt p « PMT placed in a less radioactive area
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* JF1-A(R1635): slightly better linearity wrt LUCID-2 ExEE 1 X %

 JF2-C (R760): slightly better linearity wrt LUCID-2
* JN2-A (R760): linearity 3/4 times better wrt LUCID-2
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Conclusions References

LUCID-3 prototypes are currently under study:

* JN:very low p correction but large run-to-run fluctuations

* JF:very good run-to-run stability but modest improvement in linearity wrt
LUCID-2

* New R1635 PMT needs a new readout board with higher sampling rate

 UVfilterinserted in one fiber prototype improves long term stability
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