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MC Tools

THE MC PIPELINE
EAS
simulation
® |t is a complex instrument, made
Telescope of several subsystems both
simulation software and infrastructural
(computing and storage resources).
“simulated = |t is fully operative.
~ data
= Products: MC data, IRF (real
Event data analysis, performances,
reconstruction science cases)...
Data
analysis
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MC Tools

EAS ® g and bkg events
CORSIKA simulation ® zenith, sites
® Optics T
: Telescope :
sim_telarra ) , = SIPM
N Y simulation ® E|ectronics H/ MC VAL|DAT|ON\
FEE/BEE |
— ( / ) cmp with REAL data
; = DLO (adc raw) (prototype, lab.) and
" o1-1 | =DL1 (calibrated, pe) - with other sw. -
A
EventDisplay Event : ggg%&on
MARS/CHIMP | reconstruction = Hillas
read_hess
® Stereo/mono:
Data E0, RA/DEC, hig
analysis = Angular/Energy res,
sensitivity, eff. Areas...

" |RF
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CORSIKA . EAS
simulation
: Telescope
sim_telarray ) ,
simulation
—
data
EventDisplay Event
reconstruction
MAR$/CHIMP
read_hess Data
analysis

® Description and
instructions for
installation and

basic usage in the

past meetings

® g and bkg events
® zenith, sites

® Optics

MC Tools

_—

"

= SiPM W /
B Electronics MC VALlDATlON\

(FEE/BEE)

= DLO (adc raw)
® DL1 (calibrated, pe)

® Calibration
® Cleaning
® Hillas

® Stereo/mono:
EO, RA/DEC, h/g

= Angular/Energy res,
sensitivity, eff. Areas...

cmp with REAL data

(prototype, lab.) and
W|th other SW.

A

ANalvzeo

" |RF
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u After
Observations,
Dedicated
simulations
* Observing
conditions
* Hw
conditions

® Before
Observations
Science cases

eline: sim

CTA DATA Pipeline

MC

PIPELINE

Telescopes

CTA

reconstruction

e u 62
m|C

Involved CTA WPs: MC, DM, PHYS
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Instrument
Configuration
and Calibration
Databases

Configuration builder
(Source model definition and

eline

. Sﬂmi“"g} )

Air shower simulations

Y

¥

Y

> | (particles + Cherenkov light) |

| and Iiiht loss )

L optics

Intermediate output
(optional)

— e
—

Cherenkoy photons on the
telescope level; shower

Cherenkov light
propagation, scattering

.---E--E'..

i

particles on the ground

* main components

Source model
&g far a pant
SOUNGE |

Epoch of CTA
observations

[FEE )

[data bewvel MC-Inter-0)

.
e —————y

Obse F‘u’il’lg / MC chain
mode specific
(&g painted made) / / parameters

/

Cherenkoy photons on the
felescope level (reduced

Ray-tracing of telescope |

list, data kevel MC-Inter-1)
-

Cherenkoy photons on the
focal plane (data level MC-

Camera, trigger and

electronics simulations

Inier-2)

P holoelectrons regisierad
in the photosensors

= —
MCO archive
(DLO+MC extension)

(data level MC-Inter-3)

MC auxiliary archive
(MC AUX)

Instrument
Configuration and
Calibration Databases

[ Configuration builder ]

—_
MC auxiliary archive
(MC ALX)

configuration files for
the simulation chain

credit G. Maier
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Task: Generate a MC set to
produce IRFs for observations
on Nov 1st 2019

eline: use case

[ovarall responsibility for MC production, decidas an
charactaristics of a MC sal)

CTA MC Scientist/ Data Engineer
configures and exaculas tha MC simulation chain

e cula s

[ CTA MC Pipeline Committee J

v

Configuration Builder
(8g. thraugh awab inladaca)

oarmplete carfiguration far
MG

'

Oibsarving moada MG chain specific
{eg. painted mada) paramatars
Epoch of CTA Saurca madal
absarvalions ol evenits, soumes pe)
e waskr
intarfaca
I_,.---—'_'_._._-_ _-_'_'_‘—-—...‘I|
LH-H_-_-_‘_-_ _-_._._._l—'"-"
MCALLX
R —
Frocucion 1akes
™ DB
0d. WC TnaTrement Oetecion
madel DB Configuration DB maodel OB
-

T

Production Evaluator
[chack if a similar madal &

praduction almady axists)
I I
ma: rmod el
s, 10
pmducion
s uiresd

na: rew prducion and
naw madel required

Calibration DB

- {with input fram MG
sciantist)

[ MC Model Builder ]

e —
Instrument
Configuration DB

L

[execule a new MC
production

] [ Task completed
(

existing MC set)

F. Di Pierro - INAF OATo - CTA ITALIA SW meeting - 22" June 2015

kagging ol all raquasts
1o tha conhguraban
buikder

wiila naw MC madal



+ First possibility: write and
read all instrument
configuration into MC-
EVTO file

» Second possibility: write
MC to ACTL data bases
(not sure if we want to do
this)

differences between data and
MC events are handled by the
data reduction pipeline

MC Froduction
Pipeline

CALOD

Y

Data Reduction Pipeling

(calibration + reconstruction + analysis)

* mirror data types of
observatory

* no interferance with
ACTL filled databases

+ MC-CALOD contains e._g.

avents MC-CALD MC-TECHD

* MC-TECHUO contains
e.g. tracking, HV, etc.

» access by (fake)
timestamp as ACTL DB?

MC Instrument
configuration DB

MC Production
Fipeline

v

Model 2

ACTL

Data Reduction Fipeline

(calibration + reconstruction + analysis)
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eline: archive

MC Production

——

LS

—[ Production Status DB ]—

ivery general information)
production 1D, # of events,
primaries, status, ..

{ MC Configuration ]

— Observing mode ) [ 1 Software Package }—
e.g. pointing direction, e.0. MC package type,
pointing mode, array layout Ml ES OIS
— Source Model ) {  Shower Model
e.q. flux (# of events), energy e.q. hadronic interaction
spectrum, source morphology model
—{ Atmos. Model ) ( Detector Model
e.g. density profiles, extinction optical model, electronics &
values readout

DIRAC |
[or something similar)
Metadata DB
(Catalogue)

— MC Run Jﬂ?
—{ Detector Simulation |

Event data: MCO+MC-TECHO

—{ Detector Simulation =

Cal. data: MC-CALO+TECHD

- Intermediate MC “:_ .
P output 0
| e.0. Photoelectrons registered
: in the photosensars
| (data level MC-Inter-3)
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CTA MC reconstruction and analvysis
1.From HESS, MAGIC, VERITAS

g |

2.The standard common scheme: =
= trace integrataion |
=~ iImage cleaning
- second-moment Hillas

parameterization

- stereo reconstruction
= packground suppression
= energy (LUT)

<

Differential Sensitivity [erg cm
= 3

3.Differences

-~ gamma/hadron separation
s Random Forest
s Boosted decision tree,

multivariate analysis

s mscw, mscl...

- data format
s ROOT
s eventio

10%

i —4— "2Q" MARS
.:._ ssssrdllarnsns "ZQ" MPIK

Ead

E "2Q" DESY

Crab 100%, 10%, 1%

|
" _:‘:._.~_

= Y
S
[ .,
L — g ’p
E -.-'..‘,- -.J-
C \.'-.—'I-- I.:"';""
[ & hﬁ ; .-.."'L'
. —!:-‘.::-I.._ 'l}."[.*.,—‘—
= ot Y B | P A
= "“?:.;_-"_"'t'r" & +
E v E
e e v by bre v b bv v b e b Iy g
-1.5 -1 -0.5 0 0.5 1 1.5 2

logm(EnergyfT eV)
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Event reconstruction scheme

Pixel Charge reconstruction

Double-pass trace integration (to look for
small pulses in a reduced time window)

Channel #680 (Telescope 49) pedestal 6‘\5‘)

-80—“"|""|"'5|""|""""|""\""—‘o
First pass: i / ] C;

- “Local peak search” to find highest peak in 100 -
each 120 .
pixel. 4 slices for the peak search (3 for N integgation ]
SC-SSTs), b Window
2 more for integration 1601 500
- 2-level cleaning & image parametrization ok MSamples/ -
- Time gradient along major axis obtained from - sec \ ]
(robust) linear fit 0 T E W s o

Second pass: Charge Time

- If time fit is good: re-calculate signal for
non-core pixels, in a fixed window arou
(pixel-dependent) time from the fit
- This reduces the noise in pixels,

hence allows to lower the cleaning
in the final analysis

17
|«
15

14
13

I I R A ]
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Event reconstruction scheme

Shower reconstruction: geometry

® Core position
® Arrival direction

L)
8.0

) .:3'.3.
e e

L) e e?- ° &
2 i
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Event reconstruction scheme

Shower reconstruction: geometry
® Core position
= Arrival direction

CTA event analysis and display v.4.00 (SRevision: 1106 $)
file print options

ne>{t| start auto run| gotoevent | 907 i’lTelescope =llcharge = Qumpl Quitl

Rum: 1497 Event: 907 Type: 0 (0}

info | FI—'\DC| calibration| hi9t09| amalysis| options
Max channal 1984 &0 ';'
Mum Samples 35 k=) Run/Event: 1497907 . 254
Num Trigger 219 50 & ", R Iy
m " ’ 3
Nurn Tubes 33 an 5 . e
Nurn LewGain 0 30 “‘ J,‘ 15
Num Dead 54/54 . .
20 M s . z
10 _zﬁ._u. ----- L T TTTEs
o FoomTTT o S T Sl
_@frl 2 “L -
-’. - ‘I 1
’ ,l‘ ‘\ ;
| e Y
H . 4T Y
: o 10
: K 5
MC: E=13.29, Ze=20, AZ 165, Xoff=0.00, Yoff=0.00, :(mra 178, Yeore=-192
Mim: 4 {ID0) 1 22 23 2
= Za=20.0, Az=164.9, Xol'f'ﬂ 03, Yoff=-0.04, Xcore=1581, Ymre=—195
Primary: O T
Enargy [TeV]: 13.20

C,: 178.04 C: -18317
Keos: -0.908 {Ze: 20.00)
Yeos: 0243 (Az: 165.00)
Xt 000DY 0 0.000

GEO: c_x=1.30c_y=-1.T2.dist=2.16 length=0.52 1 width=0.131, size=684/684 loss=0.00 lossDead=0.00,fui=1.00
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Event reconstruction scheme

Event reconstruction: energy

® | ookup tables of E/Size (mean and RMS) vs. impact parameter and height
of shower maximum
E = weighted average of N telescopes

est

Telescope type 1 <E/Size> (GeV/phe)

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

Hmax (cm)
N
(4,
=)
=]
I |

2000

1500

1 1 I 1 [ 1 I [
100 120
Impact parameter (cm)
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Event reconstruction scheme

Event reconstruction: y-like sel.
® Shape and other parameters, lookup tables (read_hess and EventDisplay)

mean scaled width """ meanscaledlength ~~~ x2of energy estimation

& Sighal Ty S R e e 3
8 . Baq:kgmund R 1. ¢
s e S R = 1 =
% o H : : ' ds £ = =
- H H H H q= — q= —_
g 1s5f . E £ osp-ie 1 i E
= i EH 06 i
1 = q=
E EE i<
r a L 7 Az
E & e
0.5
: z 02| A, - JE
3 s R
=] = =
055 5 05 0 05 1 15 2 Z 4 5 s 4 3 2 -1 0 1 2 3
Mscw MSCL log10(EChi25)

EmissionHeight 2nd Iargest |mage SIZE

T 4 - ™~
g . & g
= q= P J= o 2
= = = s = 4=
° 4= = El = =
z 48 2 i = EH
- = = = = =
= 4= = & = &
& = s = 45
qs S S
El g !
i EE ia
2 23 a
EH EE g
: 3 : o H ]
E] El 5
5 10 15 20 25 30 35 4 -2 -1 0 1 2 2 25 3 35 4 45 5 55
EmissionHeight log10(EmissionHeightChi2) log10(SizeSecondMax)

® Hadronness (MARS)
* Random Forest

as0" -~ — Hadrons

300 ~ — MC-y events

0.6 T
Estimated Hadronness
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Prod-2 layout

CTA MC Prod?2

. O O ‘gﬁ o & =
- L L - ol 0} [P

o QAOT00 o«
-] q-.— -] [

2amLst O

12 MST
Tm OC.55T
dm hE-A51
ST ar MST
MST (simgkel )

Mt = up

Wt is et

« 220 telescopes.

« 5 different types
{plus 6" type in some
simulations).

* 'Will again select
subsets of some
estimated cost.

= &
o 8. o
- L
Ll ef. o
- g .
-
1.5 1 4.5 -:'I -.'II‘. I| 'II‘.

Several equal cost full layouts and reduced layouts studied
Several sites (geomagnetic field, altitude, atmospheric profile)
zenith: 20°, 45°, azimuth: North/South

different NSB levels
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CTA MC Prod?2

Core resampling 10 (g) , 20 (bkg), Radius 2500m (g) , 3000m (bkg)
Viewcone 0° (point-like), 10° (diffuse), Spectral index -2.0 (rescaled in

analysis step)

Primary Energy Events
[TeV] [10°]
Gamma 0.003-330 5
(point)
Protons 0.004-600 100
Electrons 0.003-330 5.2
Helium 0.01-1200 7.6
Nitrogen 0.04-4000 0.52
Silicon 0.05-5000 0.52
lron 0.06-6000 1.8

Gamma (diff.) 0.003-330 20

s run on GRID vo.cta.in2pr.fr and MPIK
s 10-20 10° HS06 CPU hours, 20 TB

Triggered
[10°]
36

68
3}
6.6
1.2
1
3.2
22
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CTA MC Prod2: results

CTA-N candidate "2N" layout CTA-S candidate "2Q" layout

1500

L é ; ; R ; 23-mLST O
I”[][}_ E_.--"'--__ E_---"'-.__ | ;___.--"'__ _--"--.___E 12_m MST O
[ e \ i P I 4-m SC-SST
300 S e T T R
I ; ] &F ) o I -“"-
L ] [ 3 6
0 | IIr G0 o0
i a \,  ooo |

| i .. H - . ", : ) i i
-500 Y : Treienr A e AR a S . . 1000 m
L H - . H o i B ‘\ i L . d . ) P - H
F = P ; - B e T L
1000 S s B
L N . ]
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0
- 1500 - 1000 -0 0 S0 [ (W00 1300 - 10400 -500 ] 500 100 [ (W)
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CTA MC Prod2: sensitivit
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CTA MC Prod2: sensitivit
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Drecursors
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CTA MC Prod2: resolutions
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CTA MC Prod?2: effective area
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background rate [Hz/deg®]

CTA MC Prod2: background rate
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CTA MC Prod2: offaxis

10— CTA Euuth ":l_ GTA Hﬂl"th
: 50 - 80 GeV : 50 - 80 GeV
K 0.5-08 TeV i 0.5-0.8 TeV
b-8 TeV ] > -8 eV
50 - 80 TeV 50 - 80 TeV

Poinl-sowce flux sensithvity relative to Folf centar
1
Poinl-source flux ensitivity relative io Fo'' center

e L e T iy - | | 4 | id i Lo aa e b
i 0.5 i 1.5 2 25 3 a5 4 4.5 0 0.5 i 1.5 2 25 3 a5 4 4.5
Angle w.r.l. 1o the Folf cenler (deg) Angla w.r.i. to the FoVf centar (deg)

s Effective areas, angular and energy resolutions, background
rates, off-axis performances are the input for high level
simulations (see CTOOLS's presentation by Franz)
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CTA MC Prod2: southern sites
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CTA MC Prod2: northern sites
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CTA MC Prod2: PPUT

s performance per unit time (PPUT)

| /N
EI'IE"H.\'JHHF]'
PPUT = | [ =
Nbins A
1 1 LI LI ] LI ] LI L ] D ||||||||||||||||||||||||||||
E | | | | | | | ] E i | | | | | | _
o 2.8 ® SAC — o I ® SAC i
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= o e 7] @ 0.05~ i & Leoncilows ]
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24 O Aar i O SPu ]
] E A Us ]
. O Aar@500m |- k= Ternedf -
a5 E 01455 & Tenerile
[ ]

0.2 %
- i
1.8
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i i i i id i i i i i i i id i i I id i i i i i
500 1000 1500 2000 3000 3500 4000 ﬂ.% 5 10 15 20 25 30 35
altitude [m] Difference in parp. B-field [uT]

s red: pointing south, green: pointing north
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The approachingc

s Aims:

-+ to update the simulation of the telescopes (examples, next

slides)

-+ to define the final (optimal!) CTA layout
@ depending on the site and on the number of telescopes...

s Several types of telescopes will be simulated:

- LST

- MST

= SCT

-+ SST-1M

-+ SST-2M GCT-M
+ SST-2M GCT-S
= SST-2M ASTRI

10-10_'__.-Y I T LU ‘I--.,!‘_I LR T I I \Illll I I I |I|||| I -
- CTA (2Z at Aar, MPIK) ======= ]
= CTA (2Q at Aar, MPIK)
B CTA (2E at Aar, MPIK) ssssssse
= Crab Nebula -------- =
e L required
~ goal (50 h)
w
no10°1 = a
= &
G 2
E -
w =
‘:‘)} -
= B
.*é
W2 E =
3§ C
kol -
o B 50 hours
w B .
| 5 sigma
10 events
10-13 5¥1% b/gsyst. Nl -
- 5 bins / decade
i I Lol L1 oae il L L 111l L L1l
0.01 0.1 1 10 100

Energy [TeV]

F. Di Pierro - INAF OATo - CTA ITALIA SW meeting -

22" June 2015



s Aims:

The approachingc

-+ to update the simulation of the telescopes (examples, next

slides)

-+ to define the final (optir-

@ depending on the site

s Several types of telescop |

- LST

- MST

= SCT

-+ SST-1M

-+ SST-2M GCT-M
+ SST-2M GCT-S
= SST-2M ASTRI

F. Di Pierro -

500

-500

-1000

_ 11\ ~/~—~=rA I _

-

SCTs integrated 1 _ il

Grid: 140 (LST: 115)
Stretch parameters: e 1]
500,0.28 T

Square layout: m—

T mwewm

CHe®
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s« ASTRI SST-2M implementation in Prod3
= optics
+~ camera
+~ photosensors
- FEE
-~ BEE
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a M1 maximum diameter: 430 cm

s 18 hexagonal tiles (84.9 cm face to face)

s M2 diameter: 180 cm
s Equivalent focal length: 215.0 cm
s plate scale 37.5 mm/°
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250

200

150

100

50

0

-50
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Optical design

M1 segmentation,

M2 structure and baffle:
new features of
sim_telarray.

MIRROR 1

50 -200 150 100 50 0 50 100 150 200 250
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Optical PSF
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-200 -100 0 100 200

s Cross-checked with independent ray-tracing software (Zemax and
astri_simulator)
- star spots
-+ PSF
-~ incidence angles distributions (M1, M2, focal surface)
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Optical PSF

o
w

@
© B :
E L l :
e oel AsTRIrealisic PsF - Preliminary!
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g [
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a ;
00.15—
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n 05 B | 1 | 1 | 1 | 1 | | | 1 | 1 | 1 | 1 | | | 1 | 1
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Off-axis angle (deg.)

s Optical PSF within CTA requirements

s Additional random angle scattering to reproduce the expected
real PSF (preliminary, 0.007°)
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Mirrors reflectivit

s M1 multilayer dielectric coating
-+ baseline filter for wavelength > 600 nm, not the only

considered option
-+ measured focused reflectivity

s M2 standard AISIiO, coating

- reflectivity for the mean incidence angle (33°)
1 : f : f : :

2 different
reflectivities: new
feature of
sim_telarray

Reflectivity
=
w

o
to

0.7

D_E _. ..................... . .......................... _. ................... M1 , DiE'ECtriC Gﬂaﬂng

05 — M2, AISiO2 Coating

0.4

= S | — — T S— S—
02— ......................... .......................... ......................... .......................... .........................

0 o S T— T Vo N A ]

L1 1 1
Qﬂl‘.} 300 400 500 600 700 800 900
wavelength [nm]
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PMMA window transmission

Relative to Odeg

PMMA window transmission

= 1
S
g 0.9 ff e e j—
c
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&
E 07 T .
8 ——— 0 deg, w/ antirefl. coat., used
I:: 0.6l
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E 4 O | e et S—

04 ——— 30deg, w/o antirefl. coat. | ...

0.3 60 deg, w/o antirefl. coat. |-

0-2 .................................................................................................................................................................................

0‘1_ .................................................................................................................................................................................

-':.II.JII|IIllllIlllllll|IIII|IIII|IIII|II EIllllllllillllillIlillllilllliIIIIiIIIIiIIII
806 300 400 500 600 700 800 900 % 10 20 30 20 50 50 70 30 %

wavelength [nm] photon incidence angle [deg]

# Including anti-reflection coating expected improvement

s Agreement with other measurements of PMMA transmission
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Obscurations

Directly simulated: 150
s M2 supporting structure 400
s Baffle
s M1 segmentation 0
s Camera body shadowing 300
250
Average photon loss: 200
s Masts 150
Graph 100
%o.mf— 50
i E [ ] astri_simulator (Palermo)
8014 — 0F
é E parametrization in sim_telarray E. N
50131 0™ 3500 100 0 100 200
%0,123_ Off-axis Equivalent
Sk [deg] Area [m2]
T 0 7.87
i °"l:_ 7.80 Only
o.0sF . . 5 7 75 ~ shadowing
; R S S S 3 753 ,>before___
Off-axis [deg] : reflectivities
angle dependent telescope transmission: 4 7.22 and pmma
new feature of sim_telarray 45 6.96 )
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Optical efficienc

s After all shadowing (M2, M2 struct, baffle, M1, camera, masts) as
a function of (0) .

s and including: refl m1(A), refl m2(A), pmma_transmission(A,0)

Equivalent Area [m?]

——— 0.0 deg off-axis
—— 1.0 deg off-axis

2.0 deg off-axis
—— 3.0 deg off-axis
R/ S 4.0 deg off-axis
/ | —— 4.5 deg off-axis

300 350 400 450 500 550 600
wavelength [nm)]
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Camera

s 2368 pixels

s size: next generation 6.975 mm (0.19°), prototype 6.2 mm (0.17°)
s PDM filling factor 94%.

s 37 PDM, FoV: 9.6°

s focal surface radius of curvature: 1060 mm

s complete 3D camera model (x,y,z, tilts)

s new feature in sim_telarray: pixel orientation normal to surface

Graph2D

5 o e

-15
i
-20 -15 <10 -5 0 5 10 15 20
cm
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SiPM PDE

s New Hamamatsu SiPMs (LCT4)
= higher filling factor
-+ improved low wavelenght
PDE
-+ reduced cross-talk
- no PDE loss with incidence
angle

expected PD

0.4

0.3

0.2

0.1

LIS SN B B S

0_| 111 | | 111 | | L1 11 | L1 11 | 111 | I 111 | | 111 | | 11 1 | { L1 1
200 300 400 500 600 700 800 900 1000
wavelength [nm]

MPPC LCT4 75um Photon flux versus angle of incidence preliminary results
Flux vs Angle - MPPC LCT4 75um 3x3mm - S/N.9
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Calibration events

s \We get several sensor and electronics characteristics from real data
(led calibration events):
- ADC pedestal

= ADC noise
= Single photoelectron spectrum (1 pe amplitude fluctuations and
Xtalk)
- ADC <-> Pe conversion factor
” 22/ ndf 3.408e+07 / 252
2 — Normalization 7.589e+05 + 2.713e+04
50000 — n Poissonian mean 4.271+ 0.09269
B Baseline 971+ 0.2298
L R W Sigma Baseline 4.529 + 0.3008
8000 — PHEtoADC 57.53 + 0.05229
— Sigma PHEt0ADC 2473 +0.1418
B (\ CrossTalk 0.08287 + 0.01234
6000 — ﬂ
4000|
2000 —
|_ L1 1 1 LJ 1 Q | U 1 U 1 | 1 L1 | | L1 ‘ 1 I |
Boo 1000 1100 1200 1300 1400 1500 1600 1700
ADC counts
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= Single photoelectron spectrum (1 pe amplitude fluctuations and
Xtalk)

101 | 1 Bl 1 1
8 9
PE (scaled to mean=1)}
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Calibration events

s \We reproduce calibration events with sim_telarray, including the
extracted parameters:
- ADC pedestal
< ADC noise
= Single photoelectron spectrum (1 pe amplitude fluctuations and
Xtalk)
- ADC <-> Pe conversion factor

700

Entries

ﬂ — Data

600 —— MC sim_telarray

500

400

300

200

U\ hLJ

I\I\‘ III\| I\I\|I \I\|I \II|I\ II‘\\ I\|I
>

MKJM A

| | | | | |
1000 1100 1200 1300 1400 1500
ADC counts

PRODUCTIONS of calibration events (exploring a large phase space) run at
CNAF/Farm. See Ciro's talk.
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s every photoelectron (NSB and
Cherenkov) is generated with its
arrival time and its amplitude is
fluctuated accordingly to SPE.

s 2 pulse shapes:
-+ readout signal (slow)
= input to discriminator (fast)

s Pedestal and fluctuations are
added to the final signal

1n_a 1 (TF 1 1 ||||| ‘ L

Fast Shaper

CITIROC

=T

Slow High Gain Shaper

CITIROC

Amplitude [a.u.]

Pulse shapes

ASTRI (aslri_slow_shaper_S0ns_daty

[

time [ns]

ASTRI (astri_disc_shape_01_2013.dat)

0.2f—
T
0

1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
20 40 60 80 100

time [ns]
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s The ASTRI FEE is based on the CITIROC ASIC
-+ Integrating and shaping the signal
- peak detection

s \We have checked that the sim_telarray signal simulation is equivalent
to the simulation of the ASIC transfer function by means of Laplace

transform.

s The new sim_telarray version provides (peak sensing = 1) the
maximum value of every pixel traces (both HG and LG).

Peak detector enabled

0 10 20 30 40 50 60 70 80 9 100 110 120 0 30 40 50 60
OR32 delayed code OR32 delayed code
see A. Segreto's talk about ASTRI camera, SST session.
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s dymanic range
- set by maximum fadc signals: 12 bits = 4096 ADC ch.
- ADC <-> pe and pedestals
- relative gain LG/HG

ADC_HG vs Pe ADC LG vs ADC HG

1930
=

4500
I

—
=

—
Q.

—
=2

IIIIII| 1 IIIIIII| | IIIIIII| |-
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= 102
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0 10 20 30 40 50 60 70 0 500 1000 1500 2000 2500 3000 3500 4000 4500
Pe ADC_HG

s reconstruction software have to be adapted to use 2 gains and the
peak signals (i.e.: no further integration)
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NSB rate

NSB diff. spectrum

Convolution of:

NSB photon spectrum

- Benn and Ellison, LaPalma
Telescope equivalent area
Pixel fov

Mirror reflectivities

PMMA transmission

PDE

oo
=

NSB diff. photon rate [(nm ns m® sr)]

- 23]
= =

na
(=]

=

(=)
TTT]TTTTTTTTIT T TTT T T T T T T TT T ITT T
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QDU 400 500 600 700 800 900 1000
wavelength [nm]

s |ndividual pixel pe rate: 44 MHz
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s Camera trigger conditions:
-+ 4 (5) adjacent pixels (same PDM)
= above discriminator threshold
(1°* guess = 5pe )
= coincidence within 20 ns

s "safe trigger" threshold now under
evaluation: CNAF/Farm production
= 1.5 * proton trigger rate = 2 * NSB
trigger rate
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Trigger rate Trigger rate
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Single telescope trigger rate evaluation runs at CNAF/Farm. See Ciro's talk.
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Dedicated productions

s The MC producitons may run:
= locally (test productions, how-to in the last meetings)
- CNAF/Farm (relatively large productions or many jobs productions,
how-to see Ciro's talk )
+ CNAF/Grid or VO (via DIRAC, large productions)
s examples: next slides
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sroduction

E 400 s site: Leoncito++ (for cmp with
$ 300f . . prod2)

: . 2 s 31 telescopes
o - s 5 hexagonal mini-arrays (7 tel)
o a Y s Telescope distance 150-350 m

[}:— ® [ ] L ] [ ] L4 | [ ] L]

: : Gammas Protons
e S/ Sp. index -2 -2
2000 . ¢ E min [GeV] 315 315
300 . ¢ E max [GeV] 330e3 330e3
= ! & SRS FPRTE CTETA FTTRA FOU VA FUETY PR PRTEY R max [m] 1000 1000

-400 -300 -200 -100 0 100 200 300 400

mor g N showers 1e6 le7
N events le7 2e8
Viewcone 0 10°

s Aims:
-+ test SST telescope simulations
-+ test SST telescope handling in reconstruction software
= provide a preliminary study of telescope distance effect on
performance
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cla

cherenkov telescope array
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Graph
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Studies of not-std telescope

configurations:

-+ degraded psf, different
coating, different camera
geometry, different readout,
different nsb levels.

100 200 300 400

Dedicated

sroductions

site: Armazones

s 33 SSTs + 5 MSTs

4 squared 3x3 mini-arrays (9

tel)

Telescope distance 200-350 m

Trigger: 1 and 2 telescopes

- mono-analysis

= single telescope trigger
efficiency

- optimization of image
cleaning
@ Bug found in Eventdisplay,

FIXED THRESHOLDS mode!

s Aims:
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< mini-arrays performance
-+ telescope distances
optimization




s The MC producitons may run:
-+ locally (test productions, how-to in the last meetings)

- CNAF/Farm (relatively large productions or many jobs productions,

how-to see Ciro's talk )

- CNAF/Grid or VO (via DIRAC, large productions)

® [nfrastrucures:
* GRID (vo.cta.in2p3.fr)
e Sept. 2013: 21 EGI, 7
countries
* Storage ~ 1 Pb
e Computing ~10* HS06

® INFN (CNAF) is the third contributors
In terms of storage and computing
resources

ODIRAC

THE INTERWARE

Running jobs by Site
19 Weeks from Week 52 of 2013 to Week 19 of 2014
T T T T T T T

EOEEEEE
ARRRRRARA
anaannn
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# The MC producitons may run:
-+ locally (test productions, how-to in the last meetings)
- CNAF/Farm (relatively large productions or many jobs productions,
how-to see Ciro's talk )
- CNAF/Grid or VO (via DIRAC, large productions)

& CEIN/DIRAC evaluation For CTA - CtaWpcWiki - Mozilla Firefox - + x

File Edit Vview History Bookmarks Tools Help

& CEIN/DIRAC evaluation for CT... | + |

<JJ cta-observatory.org/ctawpcy dex.php/CE RAC_evaluation_For CTA ~ | [B- Google o, -l\_/L 0
2 login

page discussion view source history

Cta CEIN/DIRAC evaluation for CTA

cherenkov telescope array

Back to the CEIN main page.
This Users guide page is OBSOLETE.

Please refer to the NEW Redmine wiki page at the following links:

navigation . 4 - ) ’ e
P = Main CTA-DIRAC project portal: https:/fforge.in2p3.fr/projects/cta_dirac/wiki &

= Recent changes = Users Guide: https:/fforge.in2p3.fr/projects/cta_dirac/wiki/CTA-DIRAC_Users_Guide 5
= Random page = Tuterials: https://fforge.in2p3.fr/projects/cta_dirac/wiki/Wiki#Tutorials 8

= He = MC production Status and tools for data-search: https:/fforge.in2p3.fr/projects/cta_dirac/wiki/CTA-DIRAC_MC_production_Status 8
search

Contents [hide]
co - 1 Introduction
2 Support

tools 3 Links and talks related to this topic

= What links here 4 How to install the DIRAC client

= Related changes 4.1 Prerequisites

. SP_EC'E” Pages 4.2 Getting your Grid identity

= Printable L 4.2.1 Donwloading your certificate from the browser

= Permanent link 4.2.2 Converting your certificate from P12 to PEM format

= Page information

4.3 Installation

4.4 Configuration

4.5 Using your client

4.6 Updating your client installation
5 How to use the DIRAC client

5.1 Introduction

5.2 Data Management concepts
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a First steps:
-+ Getting a GRID certificate
-+ Register to the VO
- ...follow the nice instructions!

Getting your Grid identity
= To get a Grid certificate, you should contact your national Grid Certification Authority (CA):

https://www.eugridpma.org/members/worldmap/ 5
= Register to the CTA VO (vo.cta.in2p3.fr):
https://cclegvomsli®l.in2p3.fr:8443/voms/vo.cta.in2p3.fr/3
= Once you receive confirmation of your registration connect again to the following link and ask for the 'users' Role:

https://cclegvomsli®l.in2p3.fr:8443/voms/vo.cta.in2p3.fr/3

s Running the CTA standard applications
- corsika, sim_telarray, eventdisplay
= just modify input/output in the python scripts

# |t is also possibile to upload, to compile and to run modified versions
of the sw
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