UH
iti
‘2% Universitat Hamburg

2009 Data Taking

Nils Feege

University of Hamburg

HCAL Main Meeting, DESY, 16 July 2009

CAuES

Calorimeter for IL




Goals and Achievements
Beam Line and Data Taking

First Look at Data
Summary and Outlook

16/07/09 Nils Feege - University of Hamburg



Goals for 2009 Testbeam

e Sci — ECAL + HCAL + TCMT
> and e at 2-30 GeV

- different positions and angles

> t° data

« HCAL + TCMT

>t at1 -4 GeV
e at1-20 GeV
- p at <30 GeV

- position and angle scans with © and e
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HCAL Hadron Data

7T

7T

7T
10 T 200k | 150k
20 - 200 k
30 T 200 k
10 D 200 k
15 D 100 k
120 0* 800 k

* = parasitic beam (pixel telescope in MT6, section 1)
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HCAL Electron Data

1 140 k
2 200 k 160 k 90 k
4 200 k 150k | 150k
6 200 k 150k | 140k
10 200 k 200 k 200k | missing | 140k
20 200 k 100 k 100 k 130k | 200k
= — edge
A
center -
?\\ corner
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Beam Line 2009

He tubes
+ FNAL scintillator ECAL TCMT
+ FNAL wire chamber drift chambers HCAL
| ] )
o —— ]
. I
Cerenkov | multiplicity counter
veto (20x20) 1 — veto
magnets, (beam)
instrumentation,

10x10 coincidence

* no FNAL beam line description available for MC yet
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Differential Cerenkov — Counter

PMT mirror PMT

. outer
(inner) & - ) ( i r)1t enhance nt / e / p content
erenkov—1g e.g. T content (10 GeV):

~50 % = ~90 %
S [ 21?’7'\
beam

pressure tank (gas) mirror

Triggering on Cerenkov:

pressure (e)

10 GeV pressure ()
(N
£0.8" e+
c0.9
@)

2 4 6 8 10
pressure [psia]
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Example: Enhancing p / ©t / € Content

Beam energy: 10 GeV

'mixed' data p, ® and e enhanced data
@ 3000} 3 [
§ | g
+* 2000r N
: 2 ‘
[ 2 0.05¢
1000f 1= [
[ )
[ HH
077200 400 600 800 0500 400 600 800
energy sum [mip] energy sum [mip]
e mixed — 10x10 p — 20 psia, 10x10 && IC_ _&&!C_
» offline selection of p: m — 5.7 psia, 10x10 && C
. ! ! ’ inner
10x10 && Cinner && Couter e >3 psia, 10x10 && Couter

> <10 % of collected events
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Cerenkov Operating Pressure

7 (6 — 32 GeV) 7w (1 -4 GeV)
. Trigger: 10x10 && C_ . Trigger: 10x10 && ! C._ &&!C

r outer

‘© 14[ » « 2008: maximise e detection /
2 1ok 2008 rejection efficiency
E 10:_ 2009 — operate at 20 psia
5.3 8 ° « 2009: minimise material (gas),
E 6- . multiple scattering and generation
@ . of knock — on electrons in
< 4r XA Cerenkov to maximise = rate
B 2r 2 s — operate at 2-5 psia

5 10 15 20 25 30
beam energy [GeV] 2009 rates for 2 Gev:

20 psia — 320 events/spill
5 psia — 520 events/spill
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Cerenkov Operating Pressure

e (1-32 GeV)
'E' [
a 5?@-0. @
o 2008
= 4 . 2009
S I
= 3r .
..,.E_J._. : L ] L ]
9 2:—- a & @ a0 5 0 5
3 i . @
2 1 :
Q.

0 5 10 15 20 25 30
beam energy [GeV]

- Trigger: 10x10 && C__
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Operation Stability
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. ITI time [days] time [days]
commissioning e preliminary calibration

* no temperature correction applied
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Collecting Low Energy ©t Data

* beam composition
- below 8 GeV: mostly electrons (90% e at 1 GeV)

* 1 life time
~mean ©t decay lengthc-t=7.8m
> Tt rest mass m = 140 MeV

- distance d (target MT4TGT — ECAL)~ 175 m

fraction of  not
decaying into L.

m_ d
exp Ebeam c-1

I R
beam energy [GeV]
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Very First Look At Low Energy Data

1 GeV data (preliminary calibration!)

w
o
o
o

# entries

- pedestal
(12.9 mip)

N
o
o
o

1000}

(48.7 mip)

« Cerenkov: 2 psia

- Trigger: 10x10 && C_

> electrons
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ol L
20 40 60
energy sum [mip]
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Entries 25630

Entries 3482

# entries

1000}

500

-

ﬁ1b0" 200
energy sum [mip]

« Cerenkov: 2 psia
o Trigger: 10x10 &&!C _ &&!C

> pions (+ muons)

outer

« first offline w / U separation:
require < 10 hits in TCMT




Energy Deposit in ECAL [MIPs]

Sci— W ECAL: Some Results

linearity (electrons) energy resolution

- w 0.2r : - 7 7

- ! ! B [~ [TOTAL]Stochastic:15.47+/-0.03%Constant :1.88+/-0.03%
5000 — [IQIALJ 151¢39+f 0.01 MlPa!Ge\! < SNSRI S DU SO 0.18 [CENTER]Stochastic:14.96+/-0.09%Constant :2,12+/-0.09%
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Fluctuation of deviation: 15.47 %
0 : o _ . () o
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e <2% (212 GeV)
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Sci — W ECAL: ° Reconstruction
2

Surface of first layer (0,0, 0) target
clusterl '
=] [(xy1-20) y, m beam
i X ¢ —
—| [cluster2
Center of the target
31y, 7 | Distance of ScECal and target ~185em | (X, V.. Z)
—(0,0,-185)
; - ' Ot — o e * R %k ~ 1
( Invariant Mass ) = sqrt( 2*E,*E,*(1-cos(p) ) )
e | €= real event reconstructed 1 mass
T e [ Reconstructed Invadant Mass | En"—t::’"‘“""’-"*"’ ‘3‘“":;;:
X (CIH} \"H\\ ....r.z et = —{ Maan 117.1
T HES Y 50 = - RMS 1004
CER ) [Asy  7mm = 30— ot [ e 64.36 7 68
6 “ AMSz L5 - = Bl 1028268
% T = - (3] 128.5 2 0.8
- P pd 1438 2 099
2 _g -I- pd 3458 + 1341.2
o = 200 nd 7.706 £ 0.922
-2 = = Py BOLTT = 4.00
-4 - e 246.T + 16.4
100}
ﬂll — .ll'.II[I. — IIIIH]I . .SIIH]. I .-1-EI'|]

Reconstructed Invariant Mass ( MeV )
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Summary / Outlook

edata taking period 2009 was a success
stable operation of Sci — ECAL, HCAL, TCMT
« Cerenkov trigger worked fine

*analysis of FNAL data has started

* many things that can be done, e.qg.
* low energy data analysis / comparison to MC
e particle flow studies with shifted detector
 many things that have to be done, e.qg.

e final calibration and temperature corrections
* beam line description in MC
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