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The$ASTRI$Program$
…#in#brief#

The$ASTRI#Program#is$an$Italian#“ProgePo#Bandiera”#funded$by$the$Ministry$of$
Educa;on,$University$and$Research$and$led$by$INAF,$the$Italian$Na;onal$Ins;tute$
of$Astrophysics.$
#

Main$goals:$design,$development$and$produc;on,$within#the#Cherenkov#
Telescope#Array,#CTA,#framework#and#following#its#requirements,$of$
!   an$end;to;end#prototype#of$a$Small$Size$Telescope,$SST,$devoted$to$the$

highest$gammaFray$energy$region$(1F100$TeV)$inves;gated$by$CTA,$to$be$
tested$under$field$condi;ons$in$2014,$$

!   a$SST#mini;array#to$be$placed$at$the$final$CTA$Southern$Site$during$2016,$
which$would$cons;tute$the$first$seed$of$the$CTA$Observatory,#

!   the#mirrors##for$the$prototype$of$the$CTA$Medium$Size$Telescopes,$MST.#

ASTRI,$‘’Astrofisica$con$Specchi$a$Tecnologia$Replicante$Italiana’’$
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The$ASTRI$Program$
The#ASTRI#CollaboraLon#…#Principal#InvesLgator: #G.#Pareschi#

CoFPI$(Instrument):$ $O.$Catalano$$
CoFPI$(Science): $ $S.$Vercellone$
Program$Manager: $ $M.$Fiorini$
System$Engineer: $ $L.$StringheS$
INAF/CTA$Responsible:$ $P.$Caraveo$
$
INAF#InsLtuLons#
!   $IASF$Milano$
!   $IASF$Bologna$
!   $IASF$Palermo$
!   $OA$Brera$
!   $OA$Bologna$
!   $OA$Capodimonte$
!   $OA$Catania$
!   $OA$Roma$
!   $OA$Padova$
!   $OA$Torino$
!   $OA$Arcetri$
!   and$INAF$HQ$Roma$
$
University#Partners#
!   $University$of$Padova$
!   $University$of$Perugia$
$
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The$ASTRI$Program$
…#and#synergies#with#other#CTA#groups#

ZA#

DE#

NL#UK#

AR#

BR#

FR#

IT#
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The$ASTRI$SSTF2M$telescope$
The#prototype#

…#devoted#to#invesLgate#the#

VHE#region,#1;100#TeV,##in#a#

wide#field#of#view,#9.6°#full#FoV,#

making#use#of#two#innovaLve#

technological#soluLons#:#

!   a$dualFmirror$op;cs$
SchwarschildFCouder$
configura;on,$$$$

!   a$compact$focal$plane$
camera$(50x50x50$cm3)$
based$on$SiFPMs$sensors.$$
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The$site$for$the$ASTRI$prototype$
Serra#La#Nave#(SLN)#

The$ASTRI#SST;2M#prototype#will$be$placed,$
at$the$INAF$”M.G.$Fracastoro”$observing$
sta;on$located$in$Serra#La#Nave$on$the$Etna$
Mountain$near$Catania.$$

LaFtude:''''''37°'41’'05”'N''

Longitude:'''14°'58’'04”'E'

AlFtude:'''''''1735'm''a.s.l'

A^er$the$verifica;on$tests,$devoted$to$probe$
the$technological$solu;ons$adopted,$the$
ASTRI$SSTF2M$prototype$will$perform$
scien;fic$observa;ons$on$the$Crab$Nebula$
and$on$some$of$the$brightest$TeV$sources$…# Serra#La#Nave#

The$ASTRI#SST;2M#telescope#is#an#end;to;end#prototype#that#will#be#tested#on#field.$
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The$site$for$the$ASTRI$prototype$
Serra#La#Nave#(SLN)#

Light#polluLon# Medium$level$extending$in$SSW,$below$30°$

Atmosphere#quality#
Medium$level$of$humidity$

Volcanic$ash,$rarely$present:$al;tude$wind$from$West$to$East$

FracLon#of#useful#nights# >$53$%$

Clear#horizon# Above$20°$on$average$

Seismic#acLvity# Low$risk$of$strong$earthquakes.$Volcanic$tremors$are$modest$

Average#wind#speed# 1.9$m/s$(7$km/h)$

Maximum#temperature# 28$°C$

Minimum#temperature# F10$°C$

Cloud#coverage# 50$%$

Average#summer#humidity# 67$%$

Average#winter#humidity# 79$%$

…'a'few'‘numbers’&
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The$Site$for$the$ASTRI$prototype$
Serra#La#Nave#(SLN)#and#auxiliary#systems#

…'what'weather,'atmosphere'and'sky'monitoring'systems'
will'be'used'for'ASTRI'SSTY2M''at'SLN?'''

Main#Auxiliary#Systems:#

!   $Weather$Sta;on$
!   $All$Sky$Camera$
!   $Sky$Quality$Meter$
!   $UVscopeFUVSiPM$
…'and'…'

!   LIDAR$
!  Dust$Monitor$
!   Lightning$Detector$
!  …$

$

Their#outcomes#will#be#used#

for#various#purposes:#

#

!   $Level#Guard#(Alerts)#
!   $Data#CalibraLon#(Analysis)#
!   $Sta;s;cs$and$Forecast$
$

$
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Weather$Monitoring$at$SLN$
The#Weather#StaLon#WS#Davis#Vantage#Pro#2##

with#data#logger#for#alerts#

(2#s#sample#rate)#

Weather#data#at#SLN,#year#2012#
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Weather$Monitoring$at$SLN$
The#Weather#StaLon#WS#Davis#Vantage#Pro#2##

with#data#logger#for#alerts#

(2#s#sample#rate)#

Weather#data#at#SLN,#year#2012#

+30°C#

36#km/h#

;10°C#

0#mm#

ASTRI#SST;2M#in#data;taking#mode#
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Clouds$Monitoring$at$SLN$
Cloud#Coverage#Monitoring#SBIG#AllSky;340C#

Color#Fish;Eye#

!   Shielded$by$a$water$proof$housing$
!   Kodak$KAIF340$CCD$(640×480$pixels,$7.4$microns$square)$$
!   Fisheye$lens$Fujinon$FE185C046HAF1$,$1.4mm$focal$length$
!   Integra;on$;me$range$from$50μs$for$daylight$acquisi;ons$
!   Temperature$range$between$F20°C$$and$50°C$
!   Equipped$with$both$RSF232$and$USB$interfaces$
!   Can$take$an$image$while$transmiSng$

Images$can$be$saved$at$different$;me$interval;$
(one$image$per$minute$!$72Mb/day).$
$
From$stored$image$a$log$of$the$
cloudiness$of$the$sky$will$be$created.$$
$
The$so^ware$has$the$ability$to$capture$.AVI$files$
and$display$them$a^erwards.$

…'operaFng'
from'July'2013'
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Sky$Monitoring$at$SLN$
Sky#Quality#EvaluaLon#

The$"Sky$Quality$Meter"$measures$the$night$sky$brightness$
in$mag/arcsec2$in$the$visible$light$spectrum:$

!   Precision$10$%$(±0.1$mag/arcsec2).$

!   NISTFtraceable$light$meter$$

!   zero$point$error$within$10%$(±0.1$mag/arcsec2)$

!   Ethernet$interface$

!   1$Reading/sec$

!   Remote$controlled$

!   HWHM$angular$sensi;vity$10°$

SQM;LE#

The$system$returns$integral#informaLon#about$night$
background$light$intensity$in#the#visible#light#spectrum#

and$$inside#the#enLre##SQM#FoV#(about$20°)$…$$

fully'

funcF
onal'
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Sky$Monitoring$at$SLN$
Night#Sky#Background#and#more#

!   it#works#in#single#photon#
counLng#mode#

!   it’s#a#light,#portable#instrument#

that#can#be#easily#mounted#on#a#

motorized#tripod#

!   its#head#is#a#8×8#mulL;anode#

photomulLplier#tube#MAPMT#

Hamamatsu#R7600;03;M64.#

UVscope#

Ref.'Maccarone'et'al.,'NIMYA,'659,'569–578''(2011)''

!   It’s#a#photon#detector#(UV#extended#response)#developed#at#IASF;Palermo,#suitable#for#Night#Sky#

Background#(NSB)#diffuse#light#and#Atmospheric#ExLncLon#measurements#
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Sky$Monitoring$at$SLN$
Night#Sky#Background#and#more#UVscope#at#Los#Leones#

Time'profiles'of'the'NSB'light'as'observed'by'UVscope'under'different'weather'and'sky'condiFons'(a–c).'The'measurements'are'performed'
poinFng'towards'a'fixed'region'of'the'sky'through'narrowYband'(337,'355,'391'and'420'nm)'and'wideYband'(MYUG6)'filters.'The'remaining'
slot'in'the'filter'wheel'is'maintained'‘‘closed’’'so'to'monitor'the'dark'current'noise.'For'each'filter'in'use,'panel'(d)'shows'an'instantaneous'
view'of'the'UVscope'data'acquired'at'the'passage'of'the'Arcturus'star'near'the'center'of'the'UVscope'FoV'(Full'FoV=6.56°).''
NIMYA,'659,'569–578''(2011)'
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Sky$Monitoring$at$SLN$
Night#Sky#Background#and#more#

UVscope#&#UVSiPM#at#SLN#

…'operaFng'from'
August'2013'

UVscope:#

"  MAPMT#as#detecLon#unit,###

8x8#pixels#module#

"  2.3#mm#Pixel#Size#

UV;SiPM:#

"  SiPM#as#detecLon#unit,###

4x4#pixels#module#

"  3#mm#Pixel#Size#

!   Single#Photon#CounLng#mode#

!   157.95#mm#Collimator#Length#

!   17.68#mm2#Pupil#Area#

!   about#6°#Full#Field;of;View#
!   John;B;25#Calibrated#Filter#

UVscope'on'its'mount'(second'arm'
ready'to'support'the'future'UVYSiPM)'
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The$Site$for$the$ASTRI$prototype$
Serra#La#Nave#(SLN)#and#further#monitoring#systems#

#Their#outcomes#address#various#purposes:$

Further#Monitoring#

Instruments#

Level#Guards#

(Alerts)#

Data#CalibraLon#

(Analysis)#

Forecast#and#

StaLsLcs#

LIDAR# No# Yes# No#

Dust#Monitor# Yes# Yes# staLsLcs#

Lightning#Detector# Yes# Yes## Yes#
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The$Site$for$the$ASTRI$prototype$
LIDAR#at#Serra#La#Nave#

LIDAR#AMPLE#

CollaboraFon''INAFYOACT'with'INGVYCT'and'University'of'Naples'

!   Source:#Nd;YAG#diode#pumped#

!   355#nm,#0.6#W,#2ns#pulse#width,#

Depol+RAMAN,#Lme#res.#100#ns#

!   Alt/Az#scan#available#

#

The#Light#DetecLon#And#Ranging#technology##allows#to#study#the#atmospheric#composiLon,##structure,#

clouds#and#aerosol#through#the#measurement#of#the#atmospheric#exLncLon#profile.##
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The$Site$for$the$ASTRI$prototype$
Monitoring#ash#parLcles#and#more#

PLUDIX#

The$Pluviodisdrometer#consists$$in$a$small$radar$that$$
!   exploits$the$Doppler#effect#of$the$ash#parLcles#in$mo;on$
!   detects$the$amount$and$the$parLcle#size#and$$
!   provides$an$es;mate$of$the$quanLty#falls#to$the$ground.$

!   Detector#of#the#presence#of#precipitaLon#
!   IdenLfier#of#the#type#of#precipitaLon#(rain,#

snow,#hail)#

!   Measuring#the#size#distribuLon#of#

hydrometeors#(drops,#snowflakes,#

hailstones)#forming#the#precipitaLon#

(disdrometer)#

!   Measuring#the#intensity#of#the#

instantaneous#precipitaLon#(rain#gauge)#

!   Totalizer#amount#of#water#fall#

!   Reveals#ash#fall#

under'test'at'SLN'
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The$Site$for$the$ASTRI$prototype$
Lightning#and#thunderstorms#

Lightning#Detector#

Measuring$the$atmospheric$electric$field$with$an$EFM$F$Electric$Field$Meter$$

#  EFM$has$been$developed$by$INAFFIRA,$Ins;tute$of$
Radio$Astronomy,$as$auxiliary$instrumenta;on$$for$SKA,$
the$Square$Kilometer$Array$$

#  Hardware$+$So^ware$ready$$

CharacterisLcs:#

!   High#sensiLvity#

!   GPS#

!   Grid#install#provide#direcLon/distance#

!   Provide#alerts#

under'test'at'SLN'soon'
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The$site$for$the$ASTRI$prototype$
ASTRI#SST;2M#at#Serra#La#Nave#

!   Weather$Sta;on$
!   All$Sky$Camera$
!   Sky$Quality$Meter$
! UVscopeFUVSiPM$

!   LIDAR$
!   Dust$Monitor$
!   EFM$lightning$detector$
!   ….$
$

+#
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The$ASTRI$Program$

hPp://www.brera.inaf.it/astri/#


