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YSOs )

Stirs in the earliest stages of development,
related with accretion, rotation and B-fields

» For some of them we can
find jets
» There it possibly produces

strong shocks -> Relativistic _
electrons and protons S

disk

» Could they produce
gamma-ray emission?




Extensive Air Showers

» Reconstruction of VHE gamma

rays is carried out in an indirect nvic=nB>1
fashion Cherenkov
Light

ray image




VERITAS
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Very Energetic Radiatiorifiaging* 1elescope Array System
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N° 4 optical
Telescopes reflectors
N° 350 on each
Mirrors one
N° 499 on each
Pixel camera one
Energy 50 GeV - 50
Range Tev
Angular 0.1° (68%
Resolution containment)

Gamma-ray astronomy in the very high energy
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» Essential step toward deciphering
the origins of stars (there are
several open questions on star
formation)

» Understand particle
acceleration processes in the
complex environment of massive
molecular clouds

» Unravel the formation mechanism
of astrophysical jets in TeV.
(Jets are everywhere and little

understood)



» RMS — ~ 700 MYSOs +

RMS Survey

The Red MSX Source (RMS) survey

Multi-wavelength program to
distinguish between (MYSOs)

and other objects

» VERITAS observations ‘
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| I8 source candidates
10 hours of observation
at least
1.5 degrees
maximum radius from the
camera center.




DATA ANALYSIS

Flatfielding (5 minutes calibration, diode flasher is at 300 Hz,
each night).
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» Integration to obtain the
total charge in each pixel
when we get an event.

Pulse amplitude (d.c.)
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PRIMARY PARTICLE GEOMETRY

» Length and the width of the shower images.

» The source position

» The core

» Differentiate cosmic-ray from the gamma-ray images
» The primary particle energy
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Background estimation

» Gamma-ray source or
bright stars (magnitude < 6)
in the FOV be excluded
from the background
estimation region.The
gamma-ray source at the
center of the field of view is
also excluded from the
background estimation.

Test region B




RESULTS

» 106 objects: 51 MYSOs + HIl regions, OH/IR stars,...
» Excess gamma-flux, upper limits, significance and sky-

maps

» No results with = 50
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RESULTS

» No results with > 5g,... but
» Excess flux — Target flux — Background flux
» Upper limit flux— Excess flux + 3¢

Upper Flux Limit F(E > 0.350 TeV, 099 ) [m*-2 s~-1]
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RESULTS: 7HE SOURCE A
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Source A: Most significant [M750s:2.8 ¢
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RESULTS: THE SOURCE A

» Cumulative significance — the way significance changes
with time
o ox V't

» Theoreticians predicted that combined effect of several
protostars deeply embedded in giant clouds might be
responsible for GeV-TeV sources'
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CONCLUSIONS

» 106 Analyzed sources!. More than anyone at DESY.

» Increasing significance on source A!. An extra |0 hours in
order to confirm the significance behavior with time.

» Upper limit fluxes — Protostellar modeling — Maximum
value for gamma-ray emission.

» Future generations of Cherenkov telescopes: Better
results for lower observation times, e.g. CTA.




QUESTIONS?

A
; N 147 | ; o
[} S e
) Ribnitz-Damgarten © Stralsund Kolobrzeg Koszalin o Gdansk
< > =B 4 ° Elblag
ad oRostock Greifswaldo® Woigast B =
= (22 181008 Tezew =Malbork
€5 Libeck Wismar Swnoujscie Gryfice -
© - a® v Starogard
B [20]] Gustrow 0 ¢ G
3 2 Gdansk
Esans g Sechweerin goka Szczacinek
2 -~ s Ahrensburg s o R D chow e Chojnice e
tow) . | & Bergedorf = ' o : h : Grudziadz z
| ST | £234 ] (24 Zecin oS!argard £ [E75 |
Oltenburg [Z3 olaneburg Szczecifiski
| (Oldb)° .~ Bremen - (Eas|
Delmenhorst
1
[5e2] - Gorzéw
r ! ae Wielkopolski P (o] I S k a
gen| — 1 o Bemau )
sl Cell pei Berin (Poland),_,
f! =2 Hannover Frankfurt
F- - J o o E3 2 peineo (Oder)
hew® Osnabriick Minden Brau Konin Kutno
Bielefeld Hildesheimo
Minster o » [E65 | Ko$cian o =2
) & °Detmoid [E4s I 305 | Statfurt Wittenberg o .
o % Zielona Leszno - oGostyn Zgierz
= Dessau:RoRiau [z Cottbus - g o
o Paderborn ° Géra. i caw © toédzooV
Shiamm 4 Halle ogow Kalisz
Gottingen 22 s
oDortmund o o (Sag!e) >
g £ Lubin
ig oHagen & Leipzi i [ 13 ] > _
s Deutschland = J g Saten Codiz R wigew
[ 25 } ‘ f
: nia
Ger Jer
2 oSiegen ( man y) -2 : Swidnica bwa
° LTy ¢ - o -,
b o T Arnstadt 3 Strzelin
it 4G [ 7 | A T - NE1Y 1 o 4
=B feet E451] Fuéca Soh L merlau. -y S 3 1 \"WOzmrzom(wv j
L2 I el - - At - Kiodzko Dabrowa
t : - &t E\‘vaj - Gérmicza
g ~ Katowice© dMysion

0 miEA Bad Hompurg
i Whe @ g @D
Kulmbach
-

Frankfurt




e —
e —J
e Revgtrn 7% > m~3i

o Tane @

o
Mhaw Tileom &% .
) e {1 S - :
ow Dt 2%Y6 .
- - < - -
. . . . B

— %

=

SIS - e
A w0

e s T I e e L

el T
e Al e
Sanchan T

g | B CEPR U M R AR RS2 ean
e

S — - - 3

Taem ¥ . N

Lowlien 3 .

» Dot vy

.-

Flon s Eovat B0 Tagew | 0y GO S0 345 & a2 SdCrmas

't...’-w::"Z' O K3 X~ 3 (=)

-

!

s 000% Lvee 9129 Toge 1901 GF% 30¢ - o > . -

T e T T T BT S T A N A

-
T2

WA 0 e W NT A e O3 T S T Wi TGN D) 0 Tl P D O

T4

Lm BBy AN OTI gt CITT anle 20N W B maw VIR s OO0




