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e Along history Virgo

e Virgo reach its nominal sensitivity
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((@)}% Advanced Virgo

e Goal: increase sensitivity by a factor 10
e Need to fight thermal, quantum , “technical” noises, increase power

e How?
€ Heavier mirrors
€4 Upgrade monolithic suspension
» Virgo+ : a useful learning experience
€ Use larger beam Y RS
» Vacuum modificaton -V} A
€ High quality optics IPPOTS VePPmon) Y | O Do
» Low absorption SRS GRSl N | L
» Coating thermal noise [N SN BN
» 0.2nmrms surfaces o Qb AT
» Thermal compensation O\ A/
€ All sensing devices under vacuum

—— PR, 25W. BNS range: 107 Mpc
i | — Dual rec., 125W, tuned SR. Range: 126 Mpc
||| ——Dual rec., 125W, detuned SR. Range: 142 Mpc |
—Vlrgo+ (Sept13 2011) BNS range 13M C

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

» New suspended benches s S S A R

» Needmore labspace | 1
€ Add signal recycling 10 SIS NS S N U I B 0 S H I N U NS S

» Not used right away 10' 10° 10° 10
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AdV Sensitivity tunability

ced
rgo

(@)

9p)
K -
© prT o INT [T T g s p [
= rrryl VA VIR WV (R P =
= W._l — — HH+I FE+ - - d
H H—+ —HH+I- F-4+=—l—- - -
om ShorNlutia\No- LLL J—_ a
B 22 L VLU L, L
rad [ Tl T
m e L, Y. [ e
& |l 01 i T 0
Oh 1% [ L
H— 4+ — T - By SR E—_—
A TN _ TR =
oo il [ e —
.md.w_ | TR | f____ | u
@ T =) I DR “
A = [ A Y Y B .~ [ g 1 o
mBWbo._|+||.,IT_|_|T|_| 1+ —1— - O
qm o P e e A b A, & e —
N5 =B ot~ T-—[Arm—r=1-— e el N y
-fm.m CH-+——HHEI-— A= —ffl+ +—---4 I
lo == @) 1l e IR W - =
Ll O T T [ o V
1E2EEN b _ 5=
ﬂmmv_ © [ I W.I
HE % = TH] N~ Fl-l— 1 o S
Owuwe| | cy L _ e
] o _ c
| / | 1 I
| Ll O L1l L o e
=) .
g o oy Hl—l— [y = (7)) .
F- =t T frrme e - 1 .
mTomTm Arm—r - (ol 7))
B ulinkink nrr—ra- (o +—
F- =t At =R — FE == - o) =
A I O R I Y [ LLL_I__| (- m
IR TR AR — =
A P N R W Y g | U T B P —_—
IR TN IR
I I Lo IR O o
i L B s e o Bt el Bl ' e ol il Bty y m
— I IR
IRy _ IR IR O %
1 [ TRR N e - (D)
— L1 1 1 | ﬂ,________ | | 3_______ | = m | — n
o D D b —
E S e e ®E
[(zHhabs/L] uieng (- W

4/10

€ Require signal recycling, not scheduled for the first AdV science run
AdV status, GWPAW2013

e Can be tuned to detect/study various sources
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AdV construction status

e AdV approved end 2009 ~ 2 years after aLIGO
€ AdV budget ~ 23 M€ (investments)

e Committed budget: more than 50% since last October
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AdV progress data from planning

Advanced Virgo (excl. contingency) | pesseseesssiiiiana .
Ref. planning 1:16/10/12 (p) 2: 25/09/13 (t) D Temreassssssssssssscssssssssssssssseresaee
20.000 — Lastplanningdate25/09/13(t)  |feeeeeeeees : p—
Total: 101265 dayswork; 19847 k€ cost -
Status: 64965 days work; 9826 k€ committed -~ -
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(@) Prototyping & tests: examples

irgo

e Examples of integration tests:

€ New payload geometry,

€ New seismic isolation + chamber for
new in-vacuum optical benches

&

e ‘Hw-\ g ) .\

— 18

AdV status, GWPAW?2013 6/10




((@)%:;g Parts production

e Production is on going for many parts

€ Examples with vacuum part, seismic isolation for new benches,
telescopes, optics...
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irgo

((@) Site infrastructure modifications

e Laser and detection lab have been enlarged
€ Dusty work (cutting concrete) completed
€ New air conditioning machine installed
€ And more changes like scaffoldings, LN2 supply...

‘ SURl ¥

“detection” lab
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(0= Starting the installation

irgo

e Laser and injection system installation started
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ssine. H Y INSTALLED (log #31119)
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e Target: begin input mode cleaner commissioning mid-2014
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((@))}&;g Collecting data with AdVirgo?

2014 | 2015 |

2016
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. Plan n I ng AdVW: Input méde cleaner ready for commissjoring
AdV: Bearn available on detection: system
‘ Main AdV milestones unchanged 4 Ad\V: One arm available: for commissioning
AdV: Aszembly & Integration finished
over last year £ |
4 AdY: First 1 hour lock

Advanced Virgo

10
W Early ( .20 - 60 Mpc)
e Some guesses made for ic (201718, 60— 85 Mgy || i
C .. o I Late (2018-20, 65 — 115 Mpe)
sensitivity progresses ' B Design (2021, 120 Mpe) |
.. i e L -2 0 BNS-optimized (145 Mpc) e
€ But commissioning is difficult to g '°
predict. 2
5
e Looking forward to the .
exciting physics with the  °
advanced detectors! 107 = >~
frequency (Hz)
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