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Introduction
• Run-2 では TGC に対して EI/FI, TILE という 2 つの coincidence を課すことによっ
て Fake Trigger を削減することを目指す 

• 1.0 < |η| < 1.3 の領域では TILE と EIL4 の両方の情報を用いることが出来るが、ま
だどう使うか詳しくは決まっていない 

1. EI/FI filter           

2. TILE-EB filter     
3. NSW filter       for Run-3 

!

!
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Figure 2: Schematic side view of the ATLAS muon spectrometer depicting the naming and
numbering scheme; top: sector with large chambers; bottom: sector with small chambers.

2

N
SW

NSW & TGC
coincidence

1.3 < |η| < 2.4

TGC

2 4 6 8 10 12 14 16 18 20

2

4

6

8

10

12 m

0

Large (odd numbered) sectors 

BIL

BML

BOL

EEL

EML EOL

EIL

CSC

1 2 3 4 5 6

1

2

3

4

5

6

EIL4

0

1 2 3 4 5 6

1 2 3 4 5 6

TGCs

1

2

3

4

5

1

2

3

End-cap

magnet

RPCs

y

z

1

2

Small (even numbered) sectors 

EES

EMS
EOS

RPCs

y

2 4 6 8 10 12 14 16 18 20

2

4

6

8

10

12 m

0

BIS

BMS

BOS

EIS

CSC

0

TGCs

1

2

3

4

5

1

2
End-cap

magnet

 z

1

2

3

4

5

6

1 2 3 4 5 6

1 2 3 4 5 6 BEE7 8
1 2

1 2 3 4 5 6

2

1

Figure 2: Schematic side view of the ATLAS muon spectrometer depicting the naming and
numbering scheme; top: sector with large chambers; bottom: sector with small chambers.
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Fig. 1 A cut-away drawing of
the ATLAS inner detector and
calorimeters. The Tile
Calorimeter consists of one
barrel and two extended barrel
sections and surrounds the
Liquid Argon barrel
electromagnetic and endcap
hadronic calorimeters. In the
innermost radii of ATLAS, the
inner detector (shown in grey) is
used for precision tracking of
charged particles

Fig. 2 Segmentation in depth and η of the Tile Calorimeter modules in
the barrel (left) and extended barrel (right). The bottom of the picture
corresponds to the inner radius of the cylinder. The Tile Calorimeter is

symmetric with respect to the interaction point. The cells between two
consecutive dashed lines form the first level trigger calorimeter tower

(one inserted from each face) and extended barrel modules
are read out by one drawer each. Each drawer typically con-
tains 45 (32) readout channels in the barrel (extended barrel)
and a summary of the channels, cells and trigger outputs in
TileCal is shown in Table 1.2

The front-end electronics as well as the drawers’ Low
Voltage Power Supplies (LVPS) are located on the calorime-
ter itself and are designed to operate under the conditions

2The 16 reduced thickness extended barrel C10 cells are readout by
only one PMT. Two extended barrel D4 cells are merged with the cor-
responding D5 cells and have a common readout.

of magnetic fields and radiation. One drawer with its LVPS
reads out a region of ∆η × ∆φ = 0.8 × 0.1 in the barrel and
0.7 × 0.1 in the extended barrel.

In the electronics readout, the signals from the PMT are
first shaped using a passive shaping circuit. The shaped
pulse is amplified in separate high (HG) and low (LG) gain
branches, with a nominal gain ratio of 64:1. The shaper, the
charge injection calibration system (CIS), and the gain split-
ting are all located on a small printed circuit board known
as the 3-in-1 card [6]. The HG and LG signals are sampled
with the LHC bunch-crossing frequency of 40 MHz using a
10-bit ADC in the Tile Data Management Unit (DMU) chip

����� ��

Tile Extended-Barrel

Figure 35: The ATLAS Muon Spectrometer � ith the � ie� of the � e� Small�� heel and the Tile�

calorimeter.

Endcap Sector Logic. This information consists of position (� and f) and dq, the deviation of2325

the incidence angle from a straight line to the IP.2326

The final trigger decision is done by merging the � � f coincidence of signals from the2327

BW-TGC and the information from the NSW.2328

Figure 38 shows the pivot plane formed by the TGC doublet plane (TGC3) furthest from2329

the IP. The pivot plane is divided into two regions, Endcap (|h| < 1.9) and Forward (|h| > 1.9).2330

The Endcap region is divided into 48 trigger sectors in f, where a trigger sector is a logical2331

unit that is treated independently in the trigger. Similarly, the Forward region is divided into2332

24 trigger sectors. The segmentation of trigger sectors projectively corresponds to the layout2333

of the TGCs in the Big Wheels. The red lines in Figure 38 show projective boundaries on2334

the NSW detector, which covers 1.3 < |h| < 2.4 and whose structure has octant symmetry.2335

Each octant has a Large NSW sector and a Small NSW sector. Boundaries of the NSW do not2336

coincide with the segmentation of the trigger sectors. The segmentation of the trigger sectors2337

and granularity of the Region-of-Interest (indicated by a red box labelled ROI in Figure 38)2338

for the Phase-I upgrade are not changed from those of the present system. The sizes of the2339

ROIs are approximately 0.025⇥0.030 in h � f.2340

Two types of sector logic boards will be developed, the “Endcap Sector Logic” board and2341

the “Forward Sector Logic” board for the endcap and forward regions respectively. A single2342

Sector Logic board serves two adjacent trigger sectors, therefore 24 Endcap and 12 Forward2343

Sector Logic boards per side are required.2344

68 4 Level-1 Muon Trigger

TILE と EIL4 の Operation Mode 
 をどうするのが最も reasonable であるか 

rate-reduction, efficiency の 2 つの観点からStudy を行った

前回

TILE DeadModule について 
EI/FI CoincidenceWindow について

今回



TILE DeadModule
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TILE Dead Module
!

!

!

!

• run 中に Dead Module が出来た際に、その 
Module を使用しない場合どれだけ rate-
reduction が悪くなるのかを見積もる               
( efficiency は変わらない )
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• TILE には Dead Module が
出来うる ( 現状であるので
今後の run でも出来ること
を想定する )



Estimation
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• A-side 
1つ:      - 85 * ( 96 - 2.6 ) / ( 48 + 48 * 2.6 ) 
2つ: - 85 * ( 96 - 2.6 * 2 ) / ( 48 + 48 * 2.6 ) 
• C-side 
1つ:      - 85 * ( 96 - 1 ) / ( 48 + 48 * 2.6 ) 
2つ: - 85 * ( 96 - 1 * 2 ) / ( 48 + 48 * 2.6 )

A-side が 約 2.6 倍

対応する Sector 数 A-side C-side

1 1.3 0.49

2 2.6 0.98

2 Sector

2 Sector

1 Sector

1 Sector

TILE 1 Module に対して 
1 TGC Sector 対応する Module と 
2 TGC Sector 対応するModule が 

2 こおきになっている

これらから rate-reduction が 
どれだけ悪くなるかを想定すると



efficiency, rate-reduction with TILE DeadModule
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値はおおよそ想定通り 
DeadModule が出来たのが C-side の場合 最大 1% 程度 
DeadModule が出来たのが A-side の場合 最大 4% 程度 

rate-reduction が悪くなる

rate-reduction の悪化 rate-reduction の悪化

rate-reduction の悪化 rate-reduction の悪化

Entry

Entry
Entry

Entry



EI/FI Coincidence Window
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Check 状況
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RAW
D3PD

D3PD

TGC_coin_* を check

TGC_coin_* を check

58686

58984

数字はかなり近いのだが現状まだ一致していない 
どこに Bug があるのかを現在調査中

以前は簡単な EI との Coincidence 条件で Operation Mode　の評価を行った。 
最終的に Operation Mode の判断を下すためには最新の CoincidenceWindow で評価をし
直す必要がある。 
最新の CoincidenceWindow を２つの方法で適用して、その結果が一致するようにして適切
な Coincidence を適用出来ていることの Check を行いたい。

TrigT1TGC 
InnerVETO 有

TrigT1TGC 
InnerVETO 無

D3PD に対して 
Coincidence を適用するTool



backup
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Dead Module A0 A1 A2 A3 A4 A5 A6 A7!

TILE Threshold!
500 MeV 18.0 20.1 19.0 16.9 16.7 18.7 19.7 17.7

TILE Threshold!
600 MeV 15.2 17.4 16.3 14.1 13.9 15.9 17.0 14.9

Dead Module A8 A9 A10 A11 A12 A13 A14 A15

TILE Threshold!
500 MeV 17.5 19.4 18.9 16.9 16.9 16.9 18.6 16.8

TILE Threshold!
600 MeV 14.7 16.7 16.1 14.1 14.1 14.1 15.9 14.0
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Dead Module A16 A17 A18 A19 A20 A21 A22 A23

TILE Threshold!
500 MeV 16.8 18.6 18.7 16.9 16.8 18.9 20.1 18.0

TILE Threshold!
600 MeV 14.0 15.9 16.0 14.1 14.0 16.1 17.4 15.2

Dead Module A24 A25! A26 A27 A28 A29 A30 A31

TILE Threshold!
500 MeV 17.6 20.0 19.2 16.8 16.7 18.3 19.2 16.8

TILE Threshold!
600 MeV 14.9 17.3 16.5 14.0 13.9 15.6 16.4 14.0
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Dead Module A32 A33 A34 A35 A36 A37 A38 A39!

TILE Threshold!
500 MeV 17.7 19.9 18.9 16.8 16.7 18.4 19.3 17.6

TILE Threshold!
600 MeV 14.9 17.1 16.2 14.0 3.9 15.7 16.6 14.9

Dead Module A40 A41 A42 A43 A44 A45 A46 A47

TILE Threshold!
500 MeV 17.1 17.7 17.0 16,4 16.2 17.8 19.4 17.8

TILE Threshold!
600 MeV 14.3 14.9 14.2 13.5 13.4 15.1 16.6 15.0
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Dead Module A48 A49 A50 A51 A52 A53 A54 A55!

TILE Threshold!
500 MeV 17.6 19.3 17.9 16.2 16.3 16.9 17.8 17.2

TILE Threshold!
600 MeV 14.8 16.5 15.2 13.4 13.5 14.1 15.0 14.4

Dead Module A56 A57 A58 A59 A60 A61 A62 A63

TILE Threshold!
500 MeV 17.6 19.4 18.7 16.9 16.6 18.4 19.1 17.3

TILE Threshold!
600 MeV 14.8 16.7 15.9 14.1 13.8 15.7 16.4 14.5
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Dead Module C0 C1 C2 C3 C4 C5 C6 C7!

TILE Threshold!
500 MeV 16.6 16.8 16.9 16.4 16.4 17.0 17.0 16.4

TILE Threshold!
600 MeV 13.7 14.1 14.1 13.6 13.4 14.1 14.2 13.5

Dead Module C8 C9 C10 C11 C12 C13 C14 C15

TILE Threshold!
500 MeV 16.4 16.9 17.0 16.5 16.3 16.7 16.6 16.3

TILE Threshold!
600 MeV 13.7 14.2 14.3 13.7 13.5 13.8 13.9 13.5
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Dead Module C16 C17 C18 C19 C20 C21 C22 C23

TILE Threshold!
500 MeV 16.3 16.6 16.7 16.5 16.4 16.9 16.9 16.4

TILE Threshold!
600 MeV 13.5 13.8 14.1 13.7 13.6 14.1 14.0 13.4

Dead Module C24 C25! C26 C27 C28 C29 C30 C31

TILE Threshold!
500 MeV 16.2 16.9 16.9 16.3 16.2 16.9 16.8 16.3

TILE Threshold!
600 MeV 13.6 14.1 14.1 13.6 13.6 14.1 14.0 13.5
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Dead Module C32 C33 C34 C35 C36 C37 C38 C39!

TILE Threshold!
500 MeV 16.4 16.8 16.8 16.4 16.3 16.9 16.7 16.3

TILE Threshold!
600 MeV 13.5 14.0 14.1 13.6 13.5 14.2 14.0 13.5

Dead Module C40 C41 C42 C43 C44 C45 C46 C47

TILE Threshold!
500 MeV 16.1 16.2 16.3 16.1 16.0 16.5 16.7 16.3

TILE Threshold!
600 MeV 13.3 13.4 13.3 13.2 13.3 13.8 14.0 13.5
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Dead Module C48 C49 C50 C51 C52 C53 C54 C55!

TILE Threshold!
500 MeV 16.4 16.7 16.5 16.2 16.0 16.3 16.3 16.1

TILE Threshold!
600 MeV 13.6 14.0 13.7 13.3 13.3 13.5 13.6 13.4

Dead Module C56 C57 C58 C59 C60 C61 C62 C63

TILE Threshold!
500 MeV 16.4 17.0 17.0 16.4 16.3 16.9 17.1 16.5

TILE Threshold!
600 MeV 13.6 14.2 14.1 13.6 13.6 14.1 14.2 13.7


