
Kosuke Kinoshita 16,Oct,2023 

Event matching for LHCf and 
ATLAS data
LHCf Collaboration Meeting, Nagoya, 2023



Table of contents
1. Introduction 
• motivation event matching for LHCf and ATLAS


2.Trigger system 
• explanation of ECR and L1ID used for event match


3.Event match 
• Detailed step event match


4.Confirmation 
• Offset bcid and time


5.Conclusion 



Introduction
Motivation of joint analysis LHCf-ATLAS 

1. Process by process analysis events can be performed 
ATLAS : wide particle detection range ( )

LHCf : forward area (  )


 : pseudrapidity

➡It is possible to determine from which process the particles 
detected by LHCf are from.


2. Contribute to the development of hadronic interaction model

|η | < 5
|η | > 8.4

η



L1ID : Recording number of L1A 

ECR : Reset L1ID by every 4 sec

LumiBlock(LB): data block of ATLAS

Trigger system
Flow of recording event data 

1. Send L1 to ATLAS → Record event ATLAS

2. send L1A (0 or 1) to LHCf side 

ATLAS data is not lined up in time order

ATLASLHCf

L1

L1A

record record

Final Trigger

reconstruct reconstruct
merge

ECR

collision in ip

➡Using for event matching
ECR is recorded separately in LHCf and ATLAS, 
so there is offset.



Event matching
Data : Op2022, reduction data 
•Handling data easier than rec.

•Save as root file.

LHCf

ATLAS



Event matching 
Detailed step event match 

1. Make correspondence table between Run and LB (Run-LB table)

•Previous table shows LHCf time with minute precision

•Create a new seconds precision table


2. Calculate ECR offset and event match

•Match using TimeStamp, L1ID for the run and corresponding LB

•Check if the ECR offsets of the first and last matching event is equal in the time-sorted lb match.

•ECR offset is equal in lb → L1ID, ECR

•ECR offset is not equal in lb → L1ID, TimeStamp


3. Check the offset of bcid,time
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Event matching
Run-LB table

1.Get the event with the smallest 
value of Time in the data


2.Do this for each LB even for 
ATLAS data


3.Arrange 1 and 2 in order of Time


ex)Run80300 corresponds to 
LB1482~LB1492



How to event matchingEvent matching 
Merge Arm1 and Arm2

Outer join 
(ecr, l1ID)
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Sort by time per lb.

All data is not combined to 
create ATLAS data.

➡Data size are too large

➡created for each LB 
corresponding to Run.



How to event matchingEvent matching 
ATLAS data lb(lb number)_(root file number).txt

(root file number) (entry number)

ex) get lb1482data

1.Record entry number written in lb1482_014

2.Get data for entry number 1 from user.steinber.33458234.ANALYSIS._000014.root

3.Repeat for other root number 24,26,27,30,32



} lb1482data

} lb1483data

} lb1492data

} lb1491data

·

·

·

How to event matching
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ecr,level1ID ecr,level1ID= Match!

Event matching 
Event matching using ECR and l1ID



Data set

data : Op2022

LHCf : Run 80266~80364

ATLAS : RunLBFiles_1


Events with no data in ATLAS and data in LHCf : 10,439,204 
→Problem with the event reconstruction process. 

Events with no data in LHCf and data in ATLAS : 0 ( a few ) 

→Possible LHCf event missing at the time of Run switched  
 
Check event match for LHCf-ATLAS bcid offset and Time offset.




Confirmation

offset : 174(all events)

vertical : ATLAS

horizontal : LHCf

left   : Arm1

right : Arm2

bcid scatter plot



Confirmation

vertical : event( log )

horizontal : Time

left   : Arm1

right : Arm2

time offset hist
mean : 0.00025 
std     : 0.00089 
bins   : 100

mean : 0.00023 
std     : 0.00008 
bins   : 100

abs(Time offset)[sec]
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Conclusion

Summary of event matching. 
missing events( LHCf = 0events ,ATLAS = 10,439,204 events )

Bcid offset is constant.

The distribution of TimeStamps for Arm1 is 10 times wider than for Arm2. 

Policy 
Check for bugs in the code.

Match and check with ver2 as soon as ver2 is ready.

Check to see if the events coincide in terms of physical phenomena

Perform physical analysis of events




Back Up



To do
• The number of events in ATLAS varies greatly from one file version to another.

Back Up

version1 
events:95333

version2 
events:95333



Progress reportConfirmation

events:476594

events:8658
events:8658

events:467936



Back Up

bins:100 
events:8658

bins:100 
events:5757

bins:100 
events:2780

number of all event :975285
number of los event:8658



Back Up

bins:100 
events:8658

bins:100 
events:4286

bins:100 
events:4470

number of all event :975285
number of los event:8658 Arm1

Arm2



To doBack Up

p + p → e− + X
previous : Unknown


joint analysis : confirming


