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Recent LHC Activities
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o‘ LHCb 'Iogﬁ'IO‘IOﬁ'IO-H
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" + Machine Study
.. : . (~MJ#R)
*********************** injection, collimator, beam dump
2010330 S (F£HEmachine study. RICphysics run)
- | ; | ; Current record (2010.7.18)
100 120 140 160 180 200 + peak lumi: 1.6 x 10%° cm2 s
S ... dayofyear2010 + # of proton: 1.1 x 10" p/beam | = 660kJ
- ow plemtp sinee B + integ. Lumi per fill: 69.1 nb™’
I F N,NN,f.,. + fill period: 19hours
4710,0, Technical Stop: 7/19 - 22
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Luminosity at ATLAS
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Data Taking Efficiency: 91.6% (2010%)

Pixels

SCT Silicon Strips

TRT Transition Radiation Tracker
LAr EM Calorimeter

Tile calorimeter

Hadronic endcap LAr calorimeter
Forward LAr calorimeter

LVL1 Calo trigger

LVL1 Muon RPC trigger

LVL1 Muon TGC trigger

MDT Muon Drift Tubes

CSC Cathode Strip Chambers
RPC Barrel Muon Chambers

) TGC Endcap Muon Chambers

Number of Channels Approximate Operational Fraction

97.4%
99.2%
98.0%
98.5%
97.3%
99.9%
100%
99.9%
99.5%
100%
99.7%
98.9%
97.0%
98.6%
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(Physics at LHC& Y| A)

O
= A : - - Mike Lemont
@8 2010 — pushing toward 1 €32 cm-2s™’

If 111 becomes operational...
STEP | Nb Nc Ib Itot MJ Increase | Peak lumi | Days [Int. Lumi| Approx date
4 3 1 | 1.E+11] 3.0E+11] 0.2 1.2 | 2.5E+29 | 5 | 0.032 | W4 June
5 4 2 | 1.E+11| 4.0E+11| 0.2 1.3 5.1E+29 5 0.066 W1 July
6 3 4 | 1.E+11| 8.0E+11| 0.4 2.0 1.0E+30 5 0.13 W2 Jul
7 OE+ : 5 SE+ . Zauly [ oW
8 | 24 | 24 | 1.E+11| 2.4E+12| 1.3 | 1.2 | 6.1E+30 | 20 | 3.2 August | (130888
9 48 | 48 | 1.E+11| 4.8E+12| 2.7 2.0 1.2E+31 | 10 3.1 September
10 | 96 | 96 | 1.E+11| 9.6E+12| 5.4 2.0 |2.4E+31 | 10 6.2 | September
11 | 144 |144| 1.E+11| 1.4E+13| 8.1 1.5 3.6E+31 | 10 9.3 October
12 | 192 |192| 1.E+11| 1.9E+13| 10.8 1.3 49E+31 | 10 12.7 October
13 | 240 |240| 1.E+11| 2.4E+13| 13.4 1.3 6.1E+31 7 11.1 | November
If not a similar table with lower bunch intensity, more bunches.
See 1 MJ as the damage threshold hence the hold over summer (plus
some experts will be away)
Also need to gain experience and confidence before moving on
12.6.2010 LHC - near and medium term prospects 36
2010/7/21 MAEE (REEKRE) 7/43
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12.6.2010 LHC - near and medium term prospects 37
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|y RE&
201 1 'E_J’/LIKIF (Physics at LHC&YEIF)

® o
Mike Lemont

9 2011 — 3.5 TeV

» Restart 4™ February m 2012: splice consolidation etc.
_ _ 0 . . o
- 9 months protons, 4 weeks ions m 2013:6.5TeV ~24% nornlngl mter?sny Limits from phase 1
m 2014: 7 TeV ~27% nominal intensity collimation
* Run flat out above 1€32 cm2s-1 — -
= 2 3 T — : umi n
X : Int $§ T § Z2E Ib Nb P;:‘;::?' month [fb]  Lumi/
Nb Ib In;r::::ty MJ b[enf]‘ P[e:n':_!'s‘ﬂ;" Lumi/month = o Year [fb-]
[pb1] 2010 8 35 5 10e10 240 4.3e31 - 0.1
50 ns 432 7e10 3el3 17 25 7.4e31  ~59 (34) e Eelas an o | e o 09
Pushing _ : : ' ' '
intensity limit 796 7e10 5.1e13 31 25 1.4e32 109 (63) 2012
1 ? 2013 7 65 1 11ell 720 1.3e33 1 7
17% nominal HF~02 2014 8 7 055 11e1l 796 2.9e33 2 16
. - e 2a-1
Certainly need to be delivering e32 cm™s™ at least NB lllustrative numbers: beta*, bunch intensity, number of
+ Should be able to deliver a total approaching 1 fb™! bunches will be negotiable

=AM DHPEITR
SERORE
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Resistive Plate Chamber

nl < 1.1
360k ch, 6 layers
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20<Inl<2.7
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e/y/jet/E+: Calorimeter
u - Muon Chamber
Endcap: Thin Gap Chamber

Trigger dicision : < 2.5 us

(Lvl: 40MHz — 100kHz (hardware) )

Barrel: Resistive Plate Chamber

\// A T /:;

o e e el

j &£ A A LS
r il r

vaZ: 100kHz — ~kHz (software)

Track reconstruction and matching

Trigger dicision : < 40 ms
e

More refined mesurement of energy

Fid r i i

7225

-\\

-

EF: ~kHz — 200Hz (sof tware)
Full Reconstruction
Trigger dicision: <4 s

(EF=EventFilter)
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Levell Endcap Muon Trigger

Dst7BOA(V TR
@EBAP EDELYP AIHE
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Magnet Vs
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P 13m 14m BeamH
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P (LHC D /N> F[ElfR=25nsec)

DI8% LA E DRI (M) FH—)
@25nsecA T DOBFEI D FERE (/N F5%7!)
B LTS (~0.6C/cm)

@high ratefi4 (~kHz/cm?)

#iZ:CO, + n-Pentane = 55:45 — Very challenging!

HV:3.0kV (gain=10°)
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Trigger Electronics

+ ASIC: 47&%8

+ (Anti-Fuse) FPGA: 3748

+ EREL YRS 507 150k
+ 87 —4 & :450k byte

Lvll Accept
LiBuffery N

[|] I | ssw Readout

- 3.2us >

\ W Trigger
“e LHC Clock

1 -Etﬂ

> 7 ﬂ, (40MHz) T6C1 (2/3) . 3station |
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History of TGC

1 ?96 1 9|97 1 9798 19|99 2(]100 2({01 20J02 2[{03 20|04 2(105 2(‘)06 20|07 20‘08 2?09

| TaCTLZ FO— O RDOEREEE |
e T6C DEE |

| €Y 4 —4HIT \
| commissioning |

(1995356

| rmmos—rEme )\ ' Big Wheel
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S UFL—H—+PMT (441%) RYZRF21—7 (¢5mm, 428%) BwEMWERTY T

(2002.5 ~ 2005.8)
@

®
HR—MEER (7Tmm)

Ly =N

1pixel:5mm x 5mm—60k pixels
100tracks/pixel = 6M tracks required
Trigger rate:20Hz

Tracking Efficiency:80% — 8 days

DI8%LL E DI (M) H—) Gas replacement: +2days ..10days/set
@25nsecLA T DB fRRE (/N> F 54 5!)

— 122447 + 24#1/10days = 510days
2010/7/21 WAt (BHEARD) RRBKRZTRIXL g,



(2002.5 ~ 2005.8)
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(2002.5 ~ 2005.8)
O

®
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£t25,920&KDM3 %Y
n-Pentane
— framable! | .
L D B TS
"\_—) MME : ~1kPa
@5 EEEMEH R
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DAQ for cosmic test

PC PC PC
Scintillation Drift Tube (for TMC) (for SWINE) (for SWINE)

Counter

Trigger module PC Raw Raw Raw
(for Analysis) \ESPYTY Data Data
VETO/ Trigger Event Bﬁl&iﬂg\ lDWersmn
Clear VETO l

HZ_I:iIe PRNNEN DAT File
¥ :
TMC
module

(run***.dat)

Tracking

Event
Display

16CH OR

______ ysm

p& FIZ File Efflclency
(" ef) apper

(run™*.rz)

SWINE Modules.

+ SWINE = Super Wire Net Encoder
+ PORQ = Pulse On ReQuest
+ HOG = Hold On Go

0.78ns/count

C Modle
2010/7/21 SBS Bit3 MAHED (FEEKRE) TMC = Time Memory Cell 22/43



ABETGCOD & B

(2002.5 ~ 2005.8)
O

®
Type | Production | Gas Tightness | Leakage HV | HV Short | Cosmic OK | low eff
T7T 113 112 1 111 1 99 12
T7D4 106 106 0 106 0 106 . N
T7TD6 109 109 0 106 3 106 0
T4 107 105 2 104 1| 104 0
T5 107 106 1 105 | 1T 105 0
Total 542 538 4 532 | 6 520 12
- 3
S 10 o
E . N |
5 [ ZZ.JZZZJZZ_ZZEZZ
0 i :
: E L. Al.Lx
7] = 25 | 48 /|
E 1D2__ R ——— ZZEEZZZZZZZZZZ;ZZ
= - 3
o] .
m — -
= C
7] .
o
| B i : :
2 r r o |
S ENHOEERRFV/N— =
FEHMEDFR(~400um)ICLY BAFMWICEZFET _
T > HATAVUMMET L. MENEMET L . : - e
e v 98 100

EER ORI

2010/7/21

(100pm ~ 100VIZHE 24)
MAEE (REEXZF)

Efficiency (%)
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= L (356chambers) (439chambers) i (215chambers) (214chambey
a1 [0 A A SO U SURVRONSIONRUUR (S S SOOI USRS SO N
o |
2 F REE T (2005.8)
g 400 |— B SRS PRRSEIEREI—— . .. -------------- (§41224chambers)
= B :
300[—
— T4 T5
— 12 T7
2000 1957 1769
: (192 Do ub}é?tl,s% Triplets)
100 — B (96‘;;_’51” | (96 Doubets)
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I | | 1 1 i | | 1 i | | | 1 | | | i | | 1 1 i | | | | i | | | | _
5 10 15 20 5 30 35 40 —- 511152H
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(M2) 2003.4(D1) 2004.4(D2) 2005.1(D3)
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Working area @ CERN
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i EENEEER & T EERKR—ILADERE

HE <SHUNN T

1/12€945— (5172%)

7O0VMIVREIRRYI Z(5167258)
CAT64 —7)L (#135004)
96pinYA AN —TIL($91 B K)

TGC

(2006.7 ~ 2007.9)
O

OEUEB (T AN NILR)

+ BERT—TIVTDFTvy
QFEHHF

+ RGOS HVEEO R Iy TFTv)

100fEE< DICH ERFET HH K

- EZ—)LREDERICLY, CATO—T LD
HESTEL. AERIZEFEBVICREIED)
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ETILXDOEISL

On TGC chambers

Big Wheel edge

Counting Room

. PS Pack i
T6c1 Tec2Tees ) (mini-rack) (USA15)
FErseRe HSC(VME) crate VME64 crates
& Trigger crate
PdP I SLB ASIC .
=l 3/4 Coin. rigger
BCI wire Sector MUCTPI
Readout Logic
PP
delay
BCID H-Pt
Doublets strip Readout crate
Readout
ASD ROB
PP SLB ASIC \
delay—> 2/3 Coin.
BCID ﬁ Readout
’ PP Control crate
delay
5Ll Control
Triplet
7 - TTCvi CTP
/ Service PP CAN See Les
A TTC signal fanou
to PS-Boards >
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O R EY 21— I)LDERE

(2006.11 ~ 2009.1 O)'

BHmaikes LTXEH LT BMESE 23R

4 On Detector Electrnnlcs g
il v EH17ESE

© ASD:207044% PSpack:672/\v %

CAT6- —7 )L :3500K
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7/~ VME Crate on Detector

[l o e o b ks 2 st
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(200611 ~2009.10) o
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[ARLLNRERRRRRNNRR]] 100m%774l\‘_ ARRRRRRR RN RN nnnnnnnnny

CAT6/7'—7“)I/(3,5OOZIK)
+ Trigger : ~160ch/=&
+ Readout : ~160ch/#&
FI774/3— (3,9007K)
+ Trigger : ~ 600ch/&
+ Readout : ~1,200ch/7#

DEHEMH
QAVFFVARK
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VME Address
Register Name

TGC DAQ Structure

Value

SQL Statement

I 3

ORACLE’

Results l, ‘

_.[ TGC DB API ]

<™
request :
Parameter u?:load‘[ lretneve

Generator

a
t
Uploader upload | Interface I i — =
Class

generate l 1

compare/sort ...

il upload /

download read

v

k. ASIC/FPGA

TGCFE Monitor

2010/7/21 MARRD (BEEKRE)

Partition

Segment

PC/SBC
DAQE& E1E

+ ASIC: 47858

+ FPGA: 3%&%8
+ERELIALE :50%E 150k
+ #8257 —4 2 :450k byte
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ATLAS DAQ Framework (1)

ATLAS TDAQ State Machine

| NONE |

bootl [ shutdown
([ INITIAL ]
configure l T unconfigure
( CONNECTED |
startl [ stop
([ _RUNNING |
pausel [ resume

[ PAUSED |

&-subsystem TH#E{i

2010/7/21

Root
Controller

..
------------------------

--------

TGC Segment

library

Single Board Computer
Concurrent technologiestt
VP-315 21¥ &
PentiumM 1.6GHz
DRAM:1GByte

Scientific Linux CERN (SLC)




ATLAS TDAQ Framework (2)

* ATLAS TDAQ Software Graphical User Interface - Expert Control -8 X
STEE " Commands” A0Sy EORiNY Tools Seutings Help
: [Boranition part TGCFE 10 b G Ili IS 5k sl e nd b O o o

g Mnmmr Seumml&l Resource | Data Set 1‘1!35 | Infrastructure | )
Run Control [ Run Parameger " mes | pMmG | DataFlow |

ﬁ}iﬁ' %mn.................»

RootContraller

*

.. -'E
& Shutdown | Boot I v [ERONRINET] rGcseqmentcut i :
. . ¢ | RUNNING T TioviModuleSegment 5 ALICATIOH STRTLS
: L RUNNINGT rcoTwovi 7| RUN CONTROL STATE
: E "IIIIIIIIIlIlllllllIllllllllIlllllIl":E
H Unconfig Config o [ gl
éSegment@;; D iR starus
Stop STart |l comMmanD . PUELISH
E T Contings E ||| Pnerational Manitoring
. ~' | publish state | | publish statistics |

AO

JRun Parameters

""'"""""""""Sf"f"w:'f I\I

Debug Level Control

— )

‘,-..-u--.-.-----u-u----.--u-u---u--.. i o | | 501 debug ey el |
- Riuin type TestPulse & -{j b
. Riin i har 19029] & ~Membership | rRecovery commands
. Event number g = & N AL |
| Eventrate o = lgnore error |
. Recording Enable . clear error
: | RunStart Time 250507 19:00:54 @ ouT kil :
. Run Stop Thne H ;
© | integrated active run time 000351 8 | status | informations | Commands

*

®sssmssssssssssssssssmssEsnennemennnnnnnns®

wssnsssmsnmmmmmasarararesss RRbb P OB e

1&.3?“36 FHFGRMATIG"«J IHTE_RNAL Mo RBunTags List Found in DB ar list is empty. Mothing 1o Display in D5Panel &
13_3?‘3_5 INFORMATIN TION INTERMAL Farition infrastructure set up successfully, Main IGUI is stanting, H
18:37:24 _ithC_!EtM AT INTERMAL Partition b verilication successiull, continue with infrastruciure seup .
18:37:22 [T 'I'ICI.iN. INTERMAL Continue with HfW verfication =
183722 INTERMAL PMIG setup successiull _
18:37:20 TNFURM "l.']'lﬂ'\l INTERMAL Infrastriscture not initialized wet, Setting up FMG agents for panition .
TR37:20 LlEE -1110-1 INTERMAL Connected to Selup Manager. Gelting status of infrastruciure. .. - -
18:37:20 ENFGRM-*“GP& INTERMAL Connecting 10 Setup r-ianager in pariton part_TGCFE ::

l ]

e ® | Hlglelolellr. 234 xyNc e, 5
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Timing&tht (1)

¢ O
Fa DOTOFM &
TGC2 TGC3
10m + TGC1 'ﬂ; i
L
~62Nns
51
~45ns
H—»
0 ; 10 15m E
1653 <@+@<116.0nsec. R
Delay scan using Test Pulse | ASD J_I_}r/' PP LiBuffer ) readout
E onl E T ID} dElﬂ‘r‘E — [|] I }
§20[ . ..
;_135_ Current bunch ; ‘,-". T I I_[:> 3.2ps .
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