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o OINt: DUt (1992'A - 1999'A)

o MN: DHYIYYW YNMSYAY (19993 - 2001'3)
o BY=2 : “Feasibility Study of the Light Higgs Search at
Future Linear Colliders” , at KEK Japan.

o YIN} : University of Rochester (2002 — 20084)

e BYE=L : “Measurement of W Boson Production Charge
Asymmetry in ppbar collider”

e Serving as a CDF Level—3 trigger expert.

Post—Doc : @Ml 2409w NS Y

e 3D track trigger development for super—Belle.
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o QN U N BRSO MYLE = 2 o S5AUY -

o O] Fermi National Accelerator Laboratory (FNAL) Off  Collider
Detector at Fermilab (CDF) MN¥.

e U2 D OIYN SSAHRAL (KEK) Ofl (super)—Belle MY.

o If YOI LIS CHEY GIOIE WDt filtering NS

e Data Trigger System 21|

o &0 Y MHOINM filtering H TIOIH "'yt Y

e Data Acquisition System 21|
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YNty Bt YINt = -

/s =1.96 TeV.
- 36x36 bunches,
{\ = collisions every 396 ns.
psoliges A1 . oI GIOJE] Y :
el g 4.2fb~1 [ x1036 cm~2s1]

2009(?) shutdown TN
3 4ol SHY :
6.5-7.0fb1
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KEKOIIN] Belle XY

4

,,q.__f e

Nt YNt 5= -
/s = 10.58 GeV.

A bunch crossing rate :

2.1 ns.

Ny 4IoIgy & :

862 fb1

2009(?) shutdown TN
3 4ol SHY :

1.0 ab?

2012(?)5H superBelle :

~50 ab 1
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o

e D OUN ZEAY2 Aoz Y2
Y IO|E S WIE N2t Q0f| YL,
e IFYY HOIHE ARS8 3 Ao Wt
QIOIE2t2 2= N0 L.
o Filtering Y2 W=D JANYS 7Y

=) Data Trigger System

 CDF 2 Belle, } AY2S YntQ S2AH
20| N= Trigger system=2 RYY.

* Filtering 20l 42 QOIE= 4 A
ENEE LH50{M Online YOIN Y'Y
Y.

=) Data Acquisition System
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. Trigger & Y (Buffering and Filtering)

o Trigger System YH%(level)
filtering@ =2 17y : 38| (level 1, 2, 3)

o Filtering S9Qt 3820t A% (buffer)
MO ™. (overflow — deadtime)

« O 282 O3 THY O 'yUot
filteringS {0 SOIZ= 0.

- GIOIH filtering?] 1 :

o O3THY NEEF (N U S &)Y
XOOH Y2 Q.

. 5O U2 GIO|EE YOS .
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g « CDF Trigger System

o CDF AYE 39 trigger level2 Y.

e Level 1: synchronous hardware trigger
o OIO|H Input rate = 2.5 MHz .
e L1 Accept rate = ~30kHz (limited by L2)

* Level 2: a combination of hardware
and software trigger (asynchronous)
« T processing time : ~30ms

e L2 Accept rate = ~350Hz (limited by
event—builder)

s s om ae - Al el

* Level 3 : software trigger
e Data reconstructionS 0l massive PC
farm2 0|8Y
* L3 Accept rate = ~100Hz (limited by
tape writing)

* Data reduction rate — 1 : 25000

\e Bo-Young Han

Detector

L1 pipeline

L2 huffers
(4 events)

DA buffers

Crossing rafe:
2.5 MH=z

3

i\; L1 Accept

b

|

I
i— L2 Accept |

I

I

L3 Farm Output rate: 100 Hz

CSL
T 20 MB/s
— [
Tape Robot

3
L1 Trigger | Output rate:
30 kHz

Cutput rate:

350 Hz
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Level 2 read out
crate@ =2 2 H
“‘goiginy” 8
110 level 3 PC
farme = By

« 18712 subfarmOf <}
3002 dual processor
Linux PC’ s

» Event reconstruction

and selection based on
C++

L3=Z 8 H datasS
"ot analysisE 4 Oi
sortingOM™M |’y

@ Bo-Young Han

« CDF DAQ System :
Event Builder, L3 PC farm, Consumer—Server/Logger

CDF Data Acquisition System: Engineering Run

Front End

Crates

\R
\\\\\
Event Builder
Switch
Level-3
PC-Farm

Consumer Server
Data Logger

SCRAMNet
Ring

ou ou

Data Logger
Disks
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g e CDF Level 3 Trigger

300

M
o
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Event size (kB)
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The Level-3 Trigger at the CDF Experiment at
Tevatron Run 11

Y.S. Chung!, G. De Lentdecker!, S. Dcmcrs B. Kilminster', J. Lee!, K. McFarland®,
A. Vaiciulist, F. Azfar?, T. Huffman?, T. Akimoto®, H. Kobayashi®, H. Matsunaga®, M. Shimojima®, K. Tollefson?,
D. Torretta®, D. Waters®

== Track. banks compr.

== Calo, banks compr.

Mo comprassion

cvve b b by b b by e P B
0 20 30 40 50 60 70O B:?u 90 100
Luminosity (x 107 cm? s)
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e CDF Level 3 Trigger Display

¥, Level 3 Deplay
| File Edit Helg
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e Consumer—Server/Logger(CSL)2
o Central online hub

s,
e Events are buffered onto disk
e 1 events= 80 MB/s9| rate@ =2
diskOfl 1S ¥.
e Handles as many consumer
requests as possible

e eventss Y A3 3tH 20
o2t A =2Y.

o Data files are moved to the Grid
Computing Center and archived
onto tape

« I event size : ~150kB

@ Bo-Young Han

« CDF Consumer—Server/Logger (CSL)

CSL Hardware

o« Level 3 PC farm ©2 B H events
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e Belle Trigger system

o Belle XY 3MY trigger levelS

B trél BELLE Detector Electronics Hut

e Level 1: a hardware trigger

o A central trigger system : 3} detector [
ol trigger signalS 2O H'Y.

o Event9 trigger 32 Y 5= 2.2us
0l 0122 017].

Level 1
Trigger

* Level 3 : a software trigger
e Level 1 ™ HS NYQI.

Omnline Farm

Rawdata

Level 3

e Data Size% %H" Solé qg freser Online 1
""""""""'""_' ------F}FT][:::--[
* Level 4 : a software trigger in offline BELLE Computing System -

* a full reconstruction : 2 & | Lol 4 pfRecontmuction (™)
Lo e (Cuifowon
detector 'JH E 0|80 AY

@ Bo-Young Han 2008-11-10 /




g » Belle DAQ system h

L
1

- - S 1 Bejle Data Acq D
 Electric Signal "4'd Frontend F,ash] e
e Q—to—T: Charge to Time C“[’;f:""“"' ADC
e TDC : Time to Digital converter Front-end [ (Q-to-T lTDc ™ Master
elec. converterl| | Lrs1a77s [+ VME
CC
. Front-end |_[Q-to-T TDC ™ Master Event Online
= Event Builder (CDF2t SNt) clec ™ ponverterT| sterrs jf VME i (S oM
TQF
* Electric signal Collection Frontend | Qto-T  [Z/Tpc P Master
] ] elec. converter| | Lrs1sr7s [+ VME
e Combined as single event L -
“ - ront-en -to- D | M
e “detector—by—detector” — blec.  Ponvertef™] imeerrs o] !
“event—by—event” .
Hit o &TDC M
ultiplexer ._Hsim . vﬁ?gter
- Level 3 filtering : < 500Hz Frontend ], BT o0 W waser ! i Seeres
elec. converter” | Lrs1a77s 4 VME control E;tr: -
- L TDC ™ Master system
° DAQ ’\IQ%’E %m?_t datat:s LRs18775 [+ VME
Qt 30kB A= 15MB/s TRG 2
rate 02 |§4. [— Global Tap

Subsystem 7} trigger library
trigger logics \ logic
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Projection curves

FY10 start

Integrated Luminosity (fb'l)

FYOS8 start
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time since FY04
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B  Highest Int. Lum
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EEEED }

o QN SYUC N ARASO0| UYL= 0 YN SSUH
CDF 2} Belle 2Y0fl CH2r 2.

. S Y I8 IOIE N2l DY NIAY AT,

e Data Trigger System
e Data Acquisition System

e QOZ N OUN ALY (IOl Nt ™Y
e COF : ¢ 4.1 fb~1 (150kB/event) — ~7 fb~1(2009)
e Belle: N 1.0 ab~1(30kB/event) — ~50 ab~1(super—Belle)

o M2t A =2 O Y2 computing resource (processor, disk
S3)2 2PYQ1 |=(processing technique)S QA HY.
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