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Neutron and gamma fluxes (update)

Yuri Fisyak

The reasons to update of the calculated neutron and gamma fluxes are
the following:

e rather pure statistics (40 DTU events) which had been used for TDR,
at least it is needed to check the result stability;

¢ new version of GCALOR 1.01/03 930610 11.10 with set of bugs has
been fixed

The results presented are based on statistics 238 DTU events. There
is a fz-file with hits which will be used to simulate neutron background.

This report contains the following information:

e comparison TDR and “NEW?” calculation for neutron and gamma
fluxes, their ratio;

e new neutron fluxes in muon chambers;

e neutron and gamma kinetic energy spectra in “volume” and on the
“surface”; |

e minimum bias event hit distributions.
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Charged particles (m, K, e, p) flux (Hz/cm?)
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Neutron flux in Muon chambers
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Neutron energy spectro (dN/d(IgE,)

10 1"'7"‘i"'!‘"T"T'"I"'l‘"'l';l:'l‘“'r" el il ol

=10 =5 0

IIIIlL!’ILIlliI

=10 -5 0

10 B USRS U I S

1 _I_1 1 1 1 1 l I I | 1 l_l_l

-10 -5 0

I9(Eun (GeV))

36



v energy spectra (dN/d(IgE,,)

-6 -4 -2 0 2 -6




Hit per 208 minimum bias (DTU) event vs particie type
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Higgs in Four muons channel.

The acceptance for a single muon
for the rapidity less 2.46 is 84%

[ 4 w = 0
hd L

The result is decreasing Higgs
1 istration efficiency to 43 %.

There is two diff. ways.

x. Improve muon system.

2. To use information from other
detector subsystem, for muwon detectior.

CT, Calorimeter.

45



For muons with low Pt we can:

1. Measure Pt in CT.
2. Identification in CAL.

150 GeV Higgs in 4 muon channei Muon Pt Hesohstmn near ata=0,
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170 GeV Higgs to 4 Muons
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170 GeV Higgs to 4 Muons
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And so:

1. We have to look for 3 muons events.
2. We can use Pt from CT.

- What muon /single hadron rejection

we can get from calorimeter?

Prelimimary results.

Difference in longitudinal
distributions only.

4b



..........................................................

S e

R R it B LA E

0 100 200 300

E loss in EM1 section, MeV

120
100
80
60
40
20
0

il ; Entriex  ..3M8 i
LT “Meam VT b7 S
[+ L RMS 125.7

v;. j

................................................

................................................

0 250 500 1000

750
E loss in EM3 section, MeV

120
100
80
60
40

202

...............................................

. . \ I" ‘7” I .4
0 250 5 1000

E loss in EM2 section, MeV

140
120
100

80

49

0 500 1000 1500 2000

E loss in EM section, MeV



Muon - Pion Rejection
160 [ : . ;

140 § 5 : _
120 E-5 ..-- ...............
100 E. ...... B

......................................................

""-.-.-u AT L L.

........................................

80
60
40
20

0

0 25 5 75 10
E loss in LH1 section, GeV E loss in LH2 section, GeV
1‘60 TP .‘ ............... 80 . ”
140 B ............... 70
Izo Ih. ............... 60 .
- - 50 B A0 S S
80 ..... ._ ............... 40
60 in R ..... ............... 30 E _______________
20 Eool — S S— 10

SR U Y SUUSUT

........................................................

m J.IJ_I.LI.IJ.}J.IJ.T.TI

2.5 75 10 0 25 5 75 10

E loss in LH3 section, GeV E loss in LH section, GeV



ATKELTHOOD

L= 3 (B

E'H._‘,LH;,SBC

51



Muon Hadron Rejection
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Conclusion

1. Using CT and CAL is helpful

for muon system for detection
Higgs to 4 muons channel.

Questions:
Muons/Hadrons rejection:

What oo we need?
What can we get?

Tongltudingl, and transfers distributions.
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Global fit for muons with Central Tracker

Yuri Fisyak

I am trying using SIGEM philosophy which implies to use both for
simulation and reconstruction the same GEANT based data base and
Kalman filter approach to build program for global muon fit with
information from Central Tracker.

The global fit includes the following steps:

e Cluster finding, matching bending and nonbending coordinate mea-
surements, and reconstruction based on digitized GEANT hits (will
be implemented in SIGEM version 2.2);

e Finding of track segments in each superchamber by combing the near-
est in ¢ clusters and fit them by straight line in space. The require-
ment is at least 3 cluster in the track segment;

e Using Kalman filter and smoother combining track segment in track
and finding the first approximation for track parameters;

e Using obtained track parameters selection of hits belonging the track
and fit them in order to obtain the final parameter estimation from
muon system,;

e Define the road and pick up hits in Central tracker and afterwards
make global fit;

Status: Procedure for barrel does work. In endcap there are problems

with fit of the track segments and obtaining the first guess for track
parameters.
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Pattern Recognition in the GEM Muon System

P. Dingus
Physics Research Department
Superconducting Super Collider Laboratory
Dallas, TX 75237

Abstract: A systematic monte carlo study of the ability of the proposed
GEM Muon system to find and measure various types of muon tracks in the
presence of both correlated and uncorrelated backgrounds is presented. A
sample of 16000 isolated muon tracks with transverse momentum, 100Gev <
P, < 1000Gev and 4000 events from tf => 85 + puvv => X + ppry were
simmulaied M the detector using the SIGEM' monte carlo, which was used
in calculating GEM performance for the GEM TDR. Track reconstruction
effictenctes and momenturm resolution are calculated with respect to a given set
of constraints that include thre most bastc performance assumptions underlying
the architecture and techology choices made for the GEM muon system.

1 Introduction

There are two basic limitations that prevent the GEM mmon system from reaching the
quantitative limits of track reconstruction efficiency and track measurement resolution that
one would naively calculate from just geometric acceptance and chamber resolution and
chamber and superlayer alignment errors. The first problem is that of correlated and
non-correlated track backgrounds such as punchthrough from the calorimeter, & rays,
4 conversions and random hits from ambient neutrons and 4’s comming from neutron-
nucleus interactions. The second, which only limits the momentum resolution are the
fluctuations i energy loss for relatively low momentum p's passing through the calorime-
ter and the multiple scattering of muons in the material of the mmon system. We will
describe the nature of the correlated background associated with three files of isolated
p's of constant P; distributed uniformly throughout the detector and then with #’s in b
jets coming from tf events. Finally we will, in the presence of these various correlated
backgrounds, give track finding efficiencies and track reconstruction resolutions.

'Y.Fisyak GEM TN-162
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Figure 10) Comparison of the track finding efficiency using the ”three good hits” method
and the cluster search-merge algorithm discribed in the text. The comparison is made
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showing the inefiiciency of the cluster-algorithrn: The cluster algorithm is shown to be
very efficient .
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as a condition for merging the tracks. We find an increase in efficiency of about 1% to
3%, the results are tabulated below. Senario 1 refers to (3,3,3), senario 2 refers to (2,2,4),

and T.F. refers to track finding algorithm.

-

100 GeV P, Isolated muons.
) 3 good | T.F. (senaric 1) | T.F. (senario 1+2)
0.08-0.5 | 0.9836 0.9779 0.9866
0.5-0.92 0.978 0.974 0.9346
0.92-1.34 | 0.963 0.959 0.9714
1.38-1.86 | 0.952 0.925 0.9598
1.86-2.46 | 0.9412 0.915 0.9594

500 GeV P, Isolated muons.
7 3 good | T.F. (senario 1) | T.F. (senario 1+2)
0.08-0.5 |} 0.9757 0.971 0.9807
0.5-0.92 0.966 0.9598 0.9683
0.92.1.34 | 0.9488 0.941 0.9547
1.38-1.86 | 0.9148 0.898 0.9415
1.86-2.46 0.89 0.374 0.9213

1000 GeV P, Isolated muons.
n 3 good | 1.F. (senano 1) | 1.F. (senario 1+2)
0.08-0.5 | 0.9581 0.948 0.9714
0.5-0.92 | 0.9643 0.956 0.9643
0.92-1.34 | 0.9212 0.909 0.9438
1.38-1.86 | 0.8764 0.345 0.8935
1.86-2.46 | 0.8367 0.31 0.8475

Examples of found clusters and merged tracks are shown in figure 11,

3.1 Muons in b Jets

In order to understand the differences in track reconstruction efficiency in quite and noisy
enviroments we prepared a sample of 4000 events of muons coming from b jets. Thes
events were generated via Pythia as follows:

tt = b+X (2)
= bop i+ X (3)
= boputv+ X (4)

i
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Momentum Resolution, SL1 not used

dp/p

0.25 LA R A A L L R B R | |
i A 100 GeV i
i % 50 GeV I
i o 25 GeV O i

02 5 10GeV o

: A A

0.15 |- A -
I A i
X % a
i O -

0.1 -
I % i
L 4 [m| N
| % * -
= O -

0.05 -
L C -
| o © O i
N a -
L O O | O -

o 1 [ [} 1 ' [ ] i ! ! § I 1
0 0.5 1 1.5 2 2.5
Ini

T. Wenaus 5/93



Momentum Resolution, SL2 not used

dp/p
0-25 1 1 + kg I L] L) 4 I T T I l
" 2 100 GeV ]
[ » 50 GeV i
0.2 A -
i o 25 GeV % i
L -
0 10 GeV
0.15 =
- A O T
0.1 _—A R A . o ':
= A -
: « )
0.05 - o] -
L ¥ 4 # * O
5 o o) a -
L o) o) - i
B a o O O -
0 g g a1 ! S N YN T . g
0 0.5 1 1.5 2 2.5
In}
T. Wenaus 563

61



Momentum Resolution, SL3 not used

dp/p
0.25 ] ) L] L3 I L) L3 L] L I L) L) L L4 I I 1 T
=3 * -y
i A 100 GeV 7
] % 50 GeV A -
i o 25 GeV o |
0.2 - 5 10GeV 7]
| Fa .
I A i
A o .
0.15 |- . 8 -
s N .
0.1 |- % —
I % i
% N % ]
i 0
i o .
g
0.05 - o o —
¥ o o) o -
N O i
L O O (| [ = -
0 PR R B | y P | | L .
0 0.5 1 1.5 2 2.5
Ini
T. Wenaus 593
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