Simulation of muon’s

kinematical distributions from
MMT-DY and JPSI decay
processes, calculated by

PANDARoot at the level of
stand alone muon system

A.N.Skachkova

(JINR, Dubna)

SOV Collaboration Meeting
6-10 June 2011, IHEP Protvino



https://indico.gsi.de/conferenceDisplay.py?confId=1088
https://indico.gsi.de/conferenceDisplay.py?confId=1088
https://indico.gsi.de/conferenceDisplay.py?confId=1088

MMT-DY process

Simulation of muon’s kinematical
characteristics was done with use of
PYTHIA6.4, PandaRoot & Geant 3 *
(presented by pink histograms)

at the level of stand alone muon system.

The corresponding histograms done with
use of the PYTHIA6.4 alone are +

superimposed for comparison (blue line).

From the statistical numbers (entries) of distributions one
can see that the total loss of muons in detector is about

17.6% for y- and 16.9% for u*.
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PxH, Py, PzH from the 1-st hit in muon system

|__Signal Lepton Px, Py, Pz IN (1-st hit) mu-, mu+

hMinusPxIn hPIustIn
Zeob G Entries 824 z F : : : . . . Entries 831 Ol I Ien a
Z F g g : g i | Mean 0.05255 Z 60f----i d d i i--ooo-i| Mean -0.07662

i i|RMs 0.6321

S e distributions,

| RMS 0.6196

P EEEY ‘HEEE obtained in the full
1 g simulation,
e do not differ
5. e 1 e g significanﬂy from
those, simulated in
Pyt i PYTHIAG.4.
: == The only distinction is
: T e in the small loss
Pzv of quantity (~17%),
especially at very

low momenta.
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PxH, PyH, PzH from the last hit in muon system

PYTHIAG6.4
| Signal Lepton Px, Py, Pz OUT (last hit) mu-, mu+ / ) . !
. omenta distributions,

v o obtained in result of
full simulation,
In this case Is

significantly differ
from the ones
simulated in
PYTHIA6.4, and

show noticeable loss
of momentum

(about 0.5-1.5 GeV for
each component).

PandaRoot & Geant 3
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PTH, PH, E¥ from the 1-st hit in muon system
PYTHIAG.4

| Signal Lepton PT, P, E In (1st hit) mu-, mu+
Momenta & Energy
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PTH, PH EF from the last hit iIn muon system

| Signal Lepton PT, P, E Out (last hit) mu-, mu+

hMinusPTOut
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Momenta & Energy
distributions, obtained in
result of full simulation,

in this case is
differ significantly from

12 14
P, GeV

hPlusEOut
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- - - Entries
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T R | LI TR NI Y Mean
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......... Underflow
Overflow

2.343
1.705

831

0

0
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Integral

the ones, simulated in
PYTHIAG6.4, and

show noticeable loss of
momentum & energy
(about 2 GeV) in result
of penetrating through
the material of the muon
system.

PandaRoot & Geant 3
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Angle 04, ¥ distributions and N, .. in muon system

| Signal Lepton Theta, Phi, Nhits mu-, mu+
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PYTHIAG.4

6~ - polar angle
@+ - azimuth angle

N, ;. - number of hits, made by
muon in muon system per event

The significant difference in
distributions of polar angle 6
can be explaned by deviation in
magnetic field.

Practically no difference in
distributions of the azimuth
angle @*.

The first column in muon hits
distributions shows the number
of events, in which the
corresponding muons gave no
hits in the muon system (lost
muons).

PandaRoot & Geant 3
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Px¥H, Pyd, Pz of (u*+u-) from the 1-st & last hit in muon system

| Signal Lepton Px, Py, Pz Total (In, Out)

hSigPxIn
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last hit

PYTHIA6.4

Like in the case of separate
taken muons, the momenta
distributions, obtained in result
of full simulation, do not much
differ to the ones simulated in
PYTHIAG6.4 for the values from
the first hit, exept some loss of
quantity, especially at very low
momenta,

&

 noticeably differ to the ones
simulated in PYTHIAG6.4 in the
case of the last hit, and show
here the noticeable loss of
momentum (about 0.5-1.5 GeV
for each components).

PandaRoot & Geant 3



PTH, PH, EV of (u*+p-) from the 1-st & last hit in muon system

PTY

pu

Ev

| Signal Lepton PT, P, E Total (In, Out)
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SigEOut
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—
/ Like in the case of the muons,

taken separately, the
momenta and energetical
distributions of the first hit,
obtained during a full
simulation, do not differ
significantly from the ones
simulated in PYTHIA6.4. The
differences is, in general, in a
small loss of quantity.

* Inthe case of a last hit, they
are noticeably differ from the
ones, simulated in PYTHIAG.4,
and show significant loss of
momentusm and energy
(about 2 GeV) as a result of
penetrating through the
material of the muon system

1-st hit

N\
last hit\PandaRoot & Geant 3
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Total 0, @H distributions & N, ;.. In muon system, M. (1", w’)

Total Signal Lepton Theta, Phi, Nhits, Minv

O+ 1

N_hzlgs / even%

___— PYTHIAG4

hSigTheta
E 6~ - polar angle
oo @+ - azimuth angle
N, ;< - number of hits, made by muon

in muon system per event

L dg « The significant difference in
i e distributions of polar angle 6* can
2 Lt ol be explaned by deviation in magnetic
} “ f‘ field.
¥ ‘ “J\ |\ ‘I | ! bl »  Practically no difference in
distributions of the azimuth angle ¢*.
ST ST SOOI T * The first column in muon hits
— — distributions shows the number of
we” | FE T N 1y events, in which the corresponding
T - muons gave no hits in the muon
Nhits Y R : 52: L X system (|OSt muons).
e i3 jj?jjjj:\ * Distribution of invariant mass M
o ; 1:) 1|5 ¥ — of I i \ inv(”+,”-) also dlffer from the |n|t|al

1 1 | T I
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inv’

one, simulated by PYTHIA.

M., (L1, r)

PandaRoot & Geant 3
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Signal muon P & PT registration efficiency

| Signal Lepton P & PT registration efficiency
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Signal muon registration efficiency by polar angle 6

| Signal Lepton THETA registration efficiency

I- I hThetaLepMin_eff |
O eff ] - - - - Entries 29
i n : : T
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~wa | The efficiency of muon

SRR registration
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Correlation distributions of polar angle 6 and momentum P

| Signal Lepton THETA / P correlations « The figures are projections of 3-
D signal muons correlation
B e ozl o T e o distributions of polar angle 9 and
7 T e -] - i S R A modulus of momentum P(that
Bk - (e = correspond to the first hit in the
ur b i Sh |l muon system):
3% ; |
ST 0 I  Left coloumn presents the
A A R results, obtained by the full
simulation (PANDARoot and
B E mlgr o GEANTS3).
B | v =il . Right coloumn - the color area
+ B )i g e presents the results of PYTHIA
M N mmnmn | <O T N T simulation. The black dots, which
|28 i 4 correspond to the results, shown
£ - in the left column, are
3 i 4 dg superimposed for comparison.
e SR i,
§F.|ifm RSN E - As it was already shown
= s el e before in 2-D figures,
e e R 0 due to the magnetic field
>0 U O O influence,
e e e muons are moving aside to
S I I Y T g an angle of about 200

PandaRoot & Geant 3
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JIW—p*u- process

Simulation of muon’s kinematical
characteristics was done with use of
PYTHIAG.4, PandaRoot & Geant 3 *
(presented by pink histograms)

at the level of stand alone muon system.

The corresponding histograms done with
use of the PYTHIAG6.4 alone are +

superimposed for comparison (blue line).

Q9 2y 2cc > JW S506IF+X
qq > cc [}S.® g > Il +X
qq > cc [FBP8] g = I*I' +X
From the statistical numbers (entries) of distributions one

can see that the total loss of muons in detector is about
5.9% for y- and 6.6% for u*.

Anna.Skachkova. “Simulation of muon pairs production”. XXXVII Collaboration Meeting. 6-70 June 2011, IHEP Protvino




PxH, Py, PzH from the 1-st hit in muon system

| Signal Lepton Px, Py, Pz IN mu-, mu+

o ey R Momenta
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2N . 3. : simulation,
i ,.. : : : : : : : . ;, : : : : : : , i
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| m——re | significantly from
33? U T 332 bR e those, simulated in
VA = PYTHIAG.4.
: — ~“ The only distinction is
B T e | in the small loss
Pzv T of quantity (~6%),
ne especially at large
o momenta.

-
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PxH, PyH, PzH from the last hit in muon system

| Signal Lepton Px, Py, Pz OUT mu-, mu+
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hPlusPxOut
y —r——————————— Entries 934
Z"’gof_ Mean -0.1126
E g g g g g :[ RMS 0.57
7! Underflow 0
60 : g Overflow 1
g i [Inte: 9 al 933

PYTHIAG.4

Momenta distributions,
obtained in result of full

simulation,
in this case is

significantly differ in the
shape and the values to
the ones simulated in
PYTHIAG6.4, and

show noticeable loss

of momentum

(about 0.5-1.5 GeV for
each component).

PandaRoot & Geant 3



PTH, PH, E¥ from the 1-st hit in muon system
| Signal Lepton PT, P, E In mu-, mu+ / —PYTHIAGA

333333

Momenta & Energy

distributions, obtained
in result of full
simulation,

insignificantly differ
from the ones,

444444444 f ‘ simulated in

— TN PYTHIAG.4

by some decrease of
the values,

| especially at the
\ high edge.

M M PandaRoot & Geant 3

1RMS
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1 Integral 941
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PTH, PH EF from the last hit iIn muon system
PYTHIAG6.4

Signal Lepton PT, P, E Out mu-, mu+ /
| 2 : / Momenta & Energy

distributions, obtained in
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................................. in this case is
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Entries 941
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Overflow 0

Integral 941

2 25
PT, GeV
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355 ES’S"}:FHOW 2:41?) jZ: ............................................. ;l\Uﬂ:::rﬂow 23:55§ One Can See the diverse
Eu L I A | shapes of momentum
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15F
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N,

its

Angle 04, ¥ distributions and N, .. in muon system

| Signal Lepton Theta, Phi, Nhit

— Entries
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FPiEThe +/ 6F - polar angle

@+ - azimuth angle

N, ;. - number of hits, made by
muon in muon system per event

The significant difference in
distributions of polar angle 6
can be explaned by deviation in
magnetic field.

Practically no difference in
distributions of the azimuth
angle @*.

The first column in muon hits
distributions shows the number
of events, in which the
corresponding muons gave no
hits in the muon system (lost
muons).

PandaRoot & Geant 3
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Px¥H, Pyd, Pz of (u*+u-) from the 1-st & last hit in muon system

Px*

Py+

Pzv

| Signal Lepton Px, Py, Pz Total (In, Out)
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1-st hit
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» Like in the case of separate
taken muons, the momenta
distributions, obtained in result
of full simulation, do not much
differ to the ones simulated in
PYTHIAG6.4 for the values from
the first hit, exept some loss of
quantity, especially at high
momenta,

&

 noticeably differ to the ones
simulated in PYTHIAG6.4 in the
case of the last hit, and show
here the noticeable loss of
momentum (about 0.5-1.5 GeV
for each components).

last hit \ PandaRoot & Geant 3
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PTH, PH, EF of (u*+p-) from the 1-st & last hit in muon system
PYTHIAG6.4

| Signal Lepton PT, P, E Total (In, Out)

e Like in the case of the muons,
< S S—— g - E'vh'ﬂgsff'lg%w 0‘381?1 """"""" taken Separate|y, the
------------------ 7 el momenta and energetical
PTH .. A -- distributions of the first hit,
- obtained during a full
N simulation, do not differ
e i significantly from the ones
R | | overto differences are, in general, in a
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PH ......... values.
* In the case of a last hit, they
> - =g are noticeably differ from the
: I E | (7 S\ ones, simulated in PYTHIAG.4,
e and show significant loss of
EH | R S TTIT o N momentusm and energy

(about 2 GeV) as a result of
penetrating through the

— e material of the muon system
1-st hit %ﬁ\ PandaRoot & Geant 3

......................
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Total O, @* distributions & N, ..
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The significant difference in
distributions of polar angle 6* can
be explaned by deviation in magnetic
field.

Practically no difference in
distributions of the azimuth angle ¢*.

The first column in muon hits
distributions shows the number of
events, in which the corresponding
muons gave no hits in the muon
system (lost muons).

Distribution of invariant mass U
inv(urt, ur) also differ from the initial
one, simulated by PYTHIA.
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Signal muon P & PT registration efficiency

| Signal Lepton P & PT registration efficiency
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Signal muon registration efficiency by polar angle 6

| Signal Lepton THETA registration efficiency

hThetaLepMin_eff
T Entries 46
: Mean 47.76
: RMS 27.12
: Underflow (o]
i | Overflow 0
¢ | Integral 46.03

The efficiency of muon
registration

iIs noticeably decreasing
at the angles > 909
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Correlation distributions of polar angle 6 and momentum P

| Signal Lepton THETA / P correlations

« The figures are the projections of

5 Ehnl\:Iriir::JSsPln Theg;z1 . ;n(’r‘\:sLeEMm Theliooo ; )
S S I 3-D signal muons correlation
- Clausxsser]l 2 i distributions of polar angle 8 and
- g s (S 7 modulus of momentum P (that
M o ok F correspond to the first hit in the muon
6;‘ o so— ....... 5;_ R A s s e System)
(R | g o R Tt e S « Left coloumn presents the results,
L o T e o o obtained by the full simulation
—— — (PANDARoot and GEANT3).
: ey am|| 1= zz| * Right coloumn - the color area
o SETHIE 1 IS R S S A presents the results of PYTHIA
: {megral " gas o e simulation. The black dots, which
B 0 0 0 0| 0 .
+ : =l o correspond to the results, shown in the
M - left column, are superimposed for
: comparison.
0 o g : R . As it was already shown before in
hSigPIn_Thela \ [_hPLep Theta ___} 2-D figures,
8 1 | 0w ol BN : due to the magnetic field influence,
o muons are moving aside to an angle
44444 of about 20°.
”++”- o e ....... 2 i
£ W T S N S T * Also, in the case of the muons from
SORITS 5 N TUTIE WO SO S 0 SN, | .. S SO SO J/¥ decay, one can observe the
st Seieicoi ] clear correlation and the tendency
, d

egre

BRI of momentum decrease with
increase of a polar angle.

PandaRoot & Geant 3

Anna.Skachkova. “Simulation of muon pairs production”. XXXVII Collaboration Meeting. 6-70 June 2011, IHEP Protvino



	Слайд номер 1
	MMT-DY process
	Pxμ, Pyμ, Pzμ from the 1-st hit in muon system
	Pxμ, Pyμ, Pzμ from the last hit in muon system
	PTμ, Pμ, Eμ from the 1-st hit in muon system
	PTμ, Pμ, Eμ from the last hit in muon system
	Angle θμ, φμ distributions and Nhits in muon system
	Pxμ, Pyμ, Pzμ of (μ++μ-) from the 1-st & last hit in muon system
	PTμ, Pμ, Eμ of (μ++μ-) from the 1-st & last hit in muon system
	Total θμ, φμ distributions & Nhits in muon system, Minv(μ+,μ-)
	Signal muon P & PT registration efficiency 
	Signal muon registration efficiency by polar angle θ  
	Correlation distributions of polar angle θ and momentum P
	J/Ψ→μ+μ-  process
	Pxμ, Pyμ, Pzμ from the 1-st hit in muon system
	Pxμ, Pyμ, Pzμ from the last hit in muon system
	PTμ, Pμ, Eμ from the 1-st hit in muon system
	PTμ, Pμ, Eμ from the last hit in muon system
	Angle θμ, φμ distributions and Nhits in muon system
	Pxμ, Pyμ, Pzμ of (μ++μ-) from the 1-st & last hit in muon system
	PTμ, Pμ, Eμ of (μ++μ-) from the 1-st & last hit in muon system
	Total θμ, φμ distributions & Nhits in muon system, Minv(μ+,μ-)
	Signal muon P & PT registration efficiency 
	Signal muon registration efficiency by polar angle θ  
	Correlation distributions of polar angle θ and momentum P

