IATEX-ed on October 29, 1999

Hadronic Endcap Beam Test

% Determination from 1998
and
Preliminary Results from Protvino August 1999
Analysis

Matt Dobbs, Uniwersity of Victoria

With majority of work and results from:

Mikhail Levitski, IHEP, Protvino

Outline I

e Methods and Assumptions for Calculating i
— Results

e 120 GeV & 200 GeV u energy distributions - August 1999
e 120 GeV p X-scan - August 1999



Calculating ﬁ I

¢ __ response to electrons

just a response ratlo. . . p — Tesponse to muons

1
8 —
¢m " response to electrons

—=constant 1s well known

Need care in determining Fu., (1), Fu(p).

Gaussian ® Landau

(Symmetric, mean = 0) ® (Asymmetric, mean # 0)

® I111call

— conserved (same with or without noise)
—subject to large fluctuations (due to events in the tail)

— could also use truncated mean . ..
e most probable

— well sampled - fluctuations are small

— need to de-convolute from noise

result should NOT depend on number of cells in cluster!



Calculating ﬁ I

Faep (ILL)

e no means of measuring in HEC beam test

e comes directly from MC - no noise effects

e Vavilov regime

E(p)

(+ radiative effects)

e energy loss from: ionization, direct pair production, &

Bremsstrahlung

e data includes noise!

e T'wo methods of unfolding from noise:

Victoria
Fit data to Landau/Gaussian

convolution and extract Lan-
dau most probable

o ~1
e identical results w/ Moyal function

e independent of cluster size
Assumptions:

approximates  a
(radiative  pro-

e data
Landau
cesses. . . )

Protvino

Extract most probable from
data, unfold using MC results

| EM.C. MP
E. — EDATA MP > Vis
V1S V1S M.C.++NOISE MP
Evis
Assumptions:

e extra MC dependence



e :
/0 Analysis I

e 1,1.2.2 depth constants to account for factor 2 Cu thickness
in back depth

— necessary to preserve constant sampling fraction
otherwise we would need to quote two different values for front /back wheels

— difficult since electrons do not penetrate to back wheel

— — keeps response ratios constant

e additional constants to account for H.V. problems
total number subgaps
functioning subgaps

correction factor =

e optimal filtering
e (6 cell muon cluster (straight line through calorimeter)

® (Ve from a 9 cell cluster (using > 9 cells does not change results)
Victoria/IFVE (Minaenko) results in good agreement

GeV
LA

ey, ™ 3.2



Results

Victoria:

€
(4

) 1999/10/16 20.28
nA: April 98 120GeV Muons, 6c¢ell cluster 1,1,2

1000 D 1001 1D 1002
Entries 8503 Entries 9360
Mean 1048 800 Mean 1033.
RMS 819.4 RMS 866.8
X/ ndf 77.48 | 73 ¥/ ndf 126.6 / 73
Low Bin -2000. + L0000E+00 700 Low Bin -2000. £ .0000E+00
800 High Bin .1000E+05 + L0000E+00 High Bin .1000E+05 + .0000E+00
Int Bin 500.0 + L0000E+00 500.0 + .0000E+00
Norm 7707E+07 + _3710E+06 600 \1312E+08 + _BOSOE+06
NoiseSig 385.4 + L0000E+00 NoiseSig 526.4 + .0000E+00
X Norm 50.34 + 2.364 X Norm 4454 + 2.701
600 MostProb 8012 + 6.243 500 MostProb 7979+ 8.323

u =1.04655+/-0.0300592 400 =1.04322+/-0.0329228
Ipha_em =0.00321058 300

p(MC) =2.692GeV
200

100

400
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Clustered Energy, Run 7214 E_0=120.0 Clustered Energy, Run 7231 E_0=120.0

) 1003 D 1004
Entries 9377 Entries 8485

800 900
RMS 853.7 RMS 785.6
X/ndf 7179 1 77 x’/ndf 9553 / 70

7 OO Low Bin -2000. + L0000E+00 800 Low Bin -2000. £ .0000E+00
High Bin .1000E+05 + _0000E+00 High Bin .1000E+05 + .0000E+00
It Bin 500.0 £ _0000E+00 Int Bin 500.0 + .0000E+00

600 Norm 977BE+07 + _5055E+06 700 Norm \7326E+07 + .3491E+06
NoiseSig 495.9 + _0000E+00 Noisesig 390.1 % .0000E+00
X Norm 56.89 + 2.883 600 X Norm 53.48 & 2.482

500 MostProb 7782 7.815 MostProb 813.3+ 6.555

-1.08731+/-0.034085 00
IpHa_em =0.00317077 400
_d¢p(mc) =2.683GEV 300
200

100

Ul

=1.03272+/-0.030974
Ipha_em =0.00319425
dep(mc) =2.683GEV

400
300
200
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Clustered Energy, Run 7232 E_0=120.0 Clustered Energy, Run 7223 E_0=120.0
> = 105 :|Z 003 using most probable of convoluted Landau fit

<ﬁ> — 103 Zl: 002 using statistical mean

Protvino result

=

ﬁ ~ consistent



Protvino Analysis |

All work by: Mikhail Levitsky

Data

Muon 120 GeV runs 8492-8534

X scan for Y=13.4cm (X=-24,24; step 2cm)8492-8516

with MWPC data

Muon 200 GeV runs 9336-9362

For comparison 120 and 200 GeV

run 8525 M(X=8cm,Y=.0) 120GeV & run 9340 M(X=8cm,Y=.0) 200 GeV
4 Cell Cluster: ADC channels: 33,58,83,108

Calculation procedures

Pedestals - mean value of 3d sample

Only muon trigger for signal and noise

Noise from first 5 time slices

One method of signal reconstruction

Cleland’s method (optimal filter) for 5 samples, files:

runs 8492-8534: dig_weights_amp_aug99_990822.dat & dig_weighte_tim_aug99_990822.dat
runs 9336-9362: dig_weights_amp_aug99_990901.dat & dig_weights_tim_aug99_990901.dat
For ADC channel 61 used weights 57

Calibration files:

coeff_dig_aug99.990822.dat & coeff_dig_aug99_990901.dat

HV Corrections (5 dead EST):

W(k,n) where k=module & n=segment



August 1999: 120 GeV p Energy Distribution I

Muon 120 GeV Aug.99 M (33,58,83,108) run 8525
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Mikhail Levitsky, Protvino




August 1999: 200 GeV p Energy Distribution I

Muon 200 GeV Aug.99 M (33,58,83,108) run 9340
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Mikhail Levitsky, Protvino




August 1999: 120 GeV p X Scan I

60 —
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Y =134 cm
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Mikhail Levitsky, Protvino

in 2 cm steps




August 1999: 120 GeV p X Scan I

Muon 120 GeV Aug.99 X scan for Yt=13.4cm segm. 1
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Ist segment
tie rods and module cracks are visible
MWPC’s give useful information

Mikhail Levitsky, Protvino




August 1999: 120 GeV p X Scan

X(em)

13.4cm segm. 4

Muon 120 GeV Aug.99 X scan for Yt

X(em)

13.4cm segm. 3

Muon 120 GeV Aug.99 X scan for Yt
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Conclusions I

oﬁ for 1998 consistent by means of two different analysis
methods

~ 1.056 —1.1

=®

e nced to repeat with new timing corrections
— not yet available

e Protvino analysis — shift in mean energy from 1998 to
1999 of 100 nA — needs investigation

e Protvino analysis: good muon signal to noise ratio

signal _ A
noise —

e Protvino analysis: tie rods and module crack visible in
muon X scan



