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[1] G.Israel et al, ApJ 628 L53 (2005)
[2] A.Watts and T.Strohmayer, ApJ 637 L117 (2006)
L Matone GOG031 ~ GWDAW-11 (Dec. 18" - Dec.21* , 2006) [3] T.Strohmayer and A.Watts, ApJ 653 L594 (2006) 19
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Network Mean Detection Volume  Triple Triple Directional

Horizon Volume  Filling Detec- Detec- Preci-

Dis- Factor tion tion sion

tance Rate Rate

(at 80%) (at 95%)
L 1.00 1:23 29% - - -
HLV 1.43 5.76 47% 2.95 4.94 0.68
HHLV 1.74 8.98 41% 4.86 7.81 0.66
AHLV 1.69 8.93 44% 6.06 8.28 3.01
HHJLV 1.82 121 48% 8.37 11.25 2.57
HHILV 181 125 50% 8.49 11.42 2.18
AHJLV 1.76 12.1 53% 8.71 11.25 4.24
HHIJLV 1.85 15.8 60% 11.43 14.72 3.24
AHIJLV 1.85 15.8 60% 11.50 14.69 4.88
B.Schutz(201 1)
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LHVI

Un-modeled LHV LHVA LHVJ | LHVAJ
WNBLF (48°/0.7°11.1°/04°(1.8°/0.4°10.8°/0.4°
WNBHF [4.5°/04°(0.6°/0.4°10.8°/04°(0.4°/0.4° ot
SGQ9LF [64°/0.7°|1.4°/04°(1.6°/0.4°|1.0°/04° E §
SHQ9 HF [4.1°/0.9°|1.0°/0.4° | 1.0°/ 0.4° [ 0.5° / 0.4° = E
SGQ3LF [|9.4°/0.5°11.1°/0.5°]11.5°/0.4°10.9°/0.4°
SGQ3HF [6.3°/0.4°10.9°/0.4°]11.0°/04°(0.5°/0.4° ;
SGCQ9LF |9.3°/0.8°(1.7°/0.4°12.0°/0.4°]10.9°/ 0.4°
SGCQ9HF |5.5°/1.1°|1.4°/04°|1.7°/0.4°|0.9°/0.4°
38 M.Drago et al.(2011)
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Detection rate for CBC m

NN NN

TABLE V: Detection rates for compact binaﬁalescence sources.

IFO Source” Now | Nre\ Nhigh N
ye© _fyr\ yp  yr
NS-NS 2x 10~* [ 0.02 0.2 0.6
NS-BH 7 x 107° [ 0.004 0.1
Initial BH-BH 2 x 107% | 0.007 0.5
IMRI into IMBH < 0.001° 0.01°¢
IMBH-IMBH 1g—** =
NS-NS 0.4 40 400 1000
NS-BH 0.2 10 300
Advanced BH-BH 0.4 20 1000
IMRI into IMBH 10° 300°¢
IMBH-IMBH \ / ga” 1°

\
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CBC event horizon
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® Galactic rate ~1 per 30-50 years
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Estimated using waveforms
from Dimmelmeier et al. 2008
[PRD 78, 064056]

1=—ET-B

' 2nd Ggaaration
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Punturo &t al. 2010
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search group and
detection committee

I

Discussion and vote
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Blind
Injection?

Yes

The party’s over...

R. Weiss (MIT)
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NAI\.}J S6 data analysis

T - - - T

® s6TRE7AO0-T7 Y THADTANDEERINTWEDT

® Low-latency on-line data analysis
@ Off-line data analysis
hMThbhic,

Flowchart of Low-latency on-line data analysis

Identify
Triggers

Write to
Database

H1 I Y |
Data \
L1 Cotpci)ed GraCEDb @
> .Omega :
computer archive
V1 centers @
D%—b\_)—)

Added latency:
<1 min. <1 min. 3-6 min.

Data Generation
and Transfer

Select Triggers and
Determine Pointing

Send Alerts
to Telescopes

Total Latency:
~30 minutes

< 1 min. l 2-3 min. 10-20 min.
47
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NAC D

Burst pipeline (cWB)

LI

AIN at DEBES4557 955

HI

LILDAS.STR W Qo1 226 H1LDAS-STRAIN 81 S68ES4557 855 withQol 226

<y [Hz)

Froquency [Mz

0 5 10
Normalzed Sle energy U
Normakzed tike aORrgy

magntude
saniude

e, s

‘gold plated inspiral at first glance’ (Igor)

v
tdog+8[M]

48
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\4

Human Check

Undefined flags

* Are there any undefined CAT 1 or CAT 2 flags? : No

If Yes, please include the names of the flags here:

GO/NOGO: GO
Checked by: Christian Ott
Comments:

Sanity Checks Script

See sanity check script output -

'+ means GO /" or "~ means NOGO

Within detector locks: GO
DQ Flags: GO
KleineWelle trigger rate: GO

GO/NOGO: GO
Checked by: Christian Oft, Peter Shawhan, LLO Sc
Comments: Confusion about error messages conceming Virgo (script says ‘ignore’)

Mon

Control Room Sign-off - Include any notes on Omega grams or FOM here

H1:
© Scimon Name: Kiwamu lzumi
o GO

L
o Scimon Name: Rahul Kumar
o GO

Vi:
o Scimon Name:K.Borkowski
o GO

GO/NOGO: GO
Comments:

taog+42[mM]
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Top iOOO pixelés reported

s total area: 129sqdeg

* estimated containment: 19%’

Teleécopes pointed at

nearby galaxies (<50 Mpc)

IR R

—SRRC-

Requested sky region for follow-up m

s

-

G

LUMIN pipeline
AT AT ZSHBULT

CESDEMEIINT

in this area @
i i i ) i i | -15 neart?y
120  -60 0 60 120 180 galaxies
ra (deg)
Swift = —20

9 SkyMappe

5
Usable images: —29N
 TAROT: 20, + [44 min - 4 day]
« ROTSE: 102, + [0.5 - 29] day
e Zadko: 63, + [1, 160] day 72k _é%“ wan vl ‘q— TAROT,
e SkyMapper: 21, + 8 day adko > ng"'-_r ROTSE
*  Swift: 4, + [0.5, 105] day - . ;

7705 110 115 120
49 ra (deg)
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EM Partners

Lo

g —G—— -

Ly "- -— = : ' e | |
T s = - e e 3 -~
- i § b . . : A . - .
g [ . /= - | _ WI
- " -, ’, . : ; s
- § & : | s G |
) Y — ) 2 %
’ -
- -

> ol | LOFAR ‘ (’| Pi of the Sky \
PTF + + n e o

| | __I TAROT N W s
++’ R'QTSEb +| ROTSE d |

‘ Liverpool

-,

A

QUEST \ * | + T
TAROT S \ | I ROTSE ¢ I §
] |Zadko \ | ROTSE a

g
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NA’\U J Follow-up observations

T - - - T

@ After image analysis, all EM telescopes did not find any
transient events in their images.

r. images C

detect point
sources in image

select
unknown stars
(not in USNO2A)

require consistent

FSIS NG observation
rays, asteroids, ... 5 A
in all images
e select objects
rej ackgroun e o =
foreground events In “on source
(nearby galaxies)
reject resolved light-curves
galaxies var. > .5 mag
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NA’(} J Significance of the event

T - - - T

® LI-HI-VI network

® SNRof LI:9.2, HI:13.8,VI1:4.9

@ network correlation: 7.4, rho: 4.1

® IFAR:3.27years ( < 8 years, our threshold)
@& No detection from burst search

13.1 years, 200 non-zero lags

24.9 days, zero lag

Y S — — S— S — 1
T E— .................... ................... ...................

1] — ,,,,,,,,,,,,,,,,,,,, .................. ................... ...................

1 83~ 04 05 06 07 08

1 l s 1 1 1 l 1 1 L L
8 0.9
o ° 74two 'Kk correlation network correlation

s 1 1 1 1 1 s s 1 1 1 1 L L L 1 l 1 1
8.3 0.4 0.5 0.6 07 I o

09 1
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NAC )

CBC search

® False alarm rate is 1/7000 years, significant enough!

10°
10?
10!
10"

107+ |

1072 F

Cumulative Rate (yr”)

10 3L . {

|
l() L) B;l('kgl'()llll(l

10-5 H *** Extended Background

| AaA Foreground

10°°

3 9 0 1
Threshold p.
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Big Dog in the sensitivity curves

NAO)JS

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

20 ' T TR VP P T—— ' S 1111 M U S P— P—
....... "..........'.."'-...'..L"-....."1.‘.'-."'.."--“.'.‘.-..i-'.':'.-.'..'-i' ...-..._..,.P . M )
dPl- B d. N 48 « .. &. - « ol s sams an.as s wdeodBblees ¢ 6 608 el ldle ¢ & o v s b s s v w s s deee el
/-\ 1 | o |5 " P o | o | . . 1 . . .
! | S ¥ | : B ' - 4§ 1 . ! . i " !
) R b'.'___.;).'_.--.__.-___._.;- ' . 14 . ' '

V/Sa(F) and 215(f)|v/F (strain/v/Fz

Frequency f (Hz)
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Parameter estimation m

NAO)JS

Parameter _____|Lower (5%) |Upper (95%)

Chirp Mass (MO) 4.38 5:8

Distance (Mpc) 7 57

Smaller mass m; (MO) 2.7 5.5

Spin Tilt on m) (°) 84 1

55
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The envelop

The Bind njecticn team provided TWO triple
coinodent sigrals during $6-—

One NS-BH inspiral [the big dog) and one
short-lwed pulsar sgnal,

I 234000 to the two conddent inRcions
Inted below, there were a few ultra-low SNE
tests and 3 few single-detector transient
ingectiors when the other detectors were not
In stience mode,

ecteda biing v d GPS DEBG4nSE In Ll ML
ad vl

M55 L« 24 8130793 Msun

Naat 2 = 1.73517299 Mwun

Divtance = 5.74132919 Mg

Fght Asconsion « 0 231240233 s
Deciination = - 1. 28577304 rach

1C 3 Geooentre « 9536545560

1C ot Marriord = DGIL54558.01145 1630
1C ot Lviagaton = DGSLS455E.0052274 T8
1021 Vrgo « 368554553 014156334
Network S0 = 15

Iranrted a palear tigral during the laut part of 198 ren, arting at:

oL AT
o1 eaEITIAG
MRS L

- Twe * Mot
* s = 10N M
- alren » LOITMeL

- sBlmaira
v ok s

- setiniun

Wlede s DEMDALIL

onghude  » DAMAMYS

Tkt s aMEL
* Qcen L0
v Do L

Al of the files that were created when
lalaggs_makeliinding was invokad to create

the big dog are avadable in 3 op file ot the
followrg:
temporary location [and wil go the the BCC
soon|:
hatpf/igo. phys lu.edu/pickup/LSC_files/
Bigog zip
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NAC) J After opening box m

SR AR R R

® Big Dogldblind injectionfZ > 7=,

® signal generationlcCfWI—RZfE>TWelfkdh, —DDF—F X
NJ—LODFSHEICHE>TW,

® Post-Newton 2.5X%Z{E>TW, (BEITFTIE3SRZAVWTWVWS, )

Injected a blind inspiral around GPS 968654558 in L1, H1
and V1.

* Mass 1=24.8140793 Msun

* Mass2=1.73517299 Msun

* Distance =9.74132919 Mpc

* Right Ascension =0.241240293 rads

* Declination =-1.28577304 rads

* tC at Geocentre =968654558.0

e tC at Hanford =968654558.011451630

* tC at Livingston = 968654558.005227478
* tCat Virgo =968654558.014196834

* Network SNR =18
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2.5PN vs 3.5 PN

NAO)JS

BD mass params 25PN T4 signal vs 35PNT4 temPlates

-
£

025

1
¢

\
-

0.20

0.15

0.10F
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Re-analysis after sign-flipped

BigDog : ¢WB Probability SkvMap

%107

0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0 (deg)

99 80 -60 60 180

¢ (deg)
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Na(CJ EABRRXFIAN T m

O IR
O ZSLOXRFEERTIIEARELHICEM, —Za—MY /EHBRHS
hd. MAZERULIEETILDIERK
O T—FNFA—-5ZEHDFIR(LMXB(Sco X-1F)DfEE
O i FERBETRETESENRISALSH S H
O BUESNEEAREHLSEDLSTBYEBLIADEIHN? ZDIHIC
IFENSSVWDBET/INGA—FHE LRITNIEWTEWDD?

oH
~

Grawtatlonal wave neutrino events (SK)

1

f © MSL4 —
f
05 | ’\

|

\MA AN
| —'/\ WY Nerr i

05 |
\

1t “

15} I

h'' [x 1029

. o 2 EEE oo :
235 240 245 250 255 260 265 270 0 0.05 0.1 0.15 0.2 0.25 0.3

Time [msec] Time (sec)

Kotake et al. PRD (2004) Nakahata JPCS (2008)
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T—5DLREAEICDWVWT

2010| 2011| 2013| 2014 2019| 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027|2028
AdvLIGO
AdvVirgo
LCGT
GEO-HF
AIGO
ET
—————-_-———‘

US3G

BN Concept W Fabrication

BN Design I 1nstallation

P Funding Commissioning

B site Prep . Upgrade
N 2010 * 201A1 . 2012 . 2013 . 2014 . 2015 . 2016 ° 2017 ° 2018 . 2019 .

L1 H2 Hi ?
""""""" 25years
S6 Release 2B: Full Data
SE1 SE2 SE3 SE4 SES SE6
Engineering Runs
Release 2A: Immediate Triggers
Release 1: First Detections
NOW!
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NAC D

O VHAEARENREEF(TAMA., initial LIGO)%Z

summary

SR AR R R

fToh. RERD

® LCGTDE

2D IS . ~2016%
area, EAFEDEEARAELEINICHEZISINTE

hHERE NS,
O (BEZS)ENRIIREE NS,
O ENRBAESHIEVINFAYy LY I v —FALFBHICET

RAlIC D EGBEREVWHSE hic,
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NAC} _J Search for scalar gravitational waves m

SR AR R R

@ Testing relativistic gravity theory is important for fundamental physics
and cosmology e.g. dark matter, dark energy, accelerating the Universe.

@ One of plausible gravity theories is scalar-tensor theory. Significant
difference from the general relativity is the existence of a scalar field
which is connected with the gravity field with coupling parameters, and
a resulting scalar gravitational wave. Brans-Dicke theory is famous

scalar-tensor theory which has a coupling parameter Wsp.

@ Tensor GW search might miss some type of sources, e.g. highly spherical
core collapse if scalar-tensor theory is correct. In this sense, search for
SGW is complementary to current GW search.

@ This talk will focus on search for SGW from Galactic spherical core
collapses in Brans-Dicke theory.

63
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Antenna pattern function as a function of
sky position (0,9) is written as

A 1
F (Q)) = 5(1 + cos” 0) cos 2¢
Fy(Q) = cosfsin2¢
F,(Q) = —sin?6cos26.

M.Tobar etal(1999), M. Maggiore etal(2000), K.Nakao etal(2001)

Polarization of tensor, scalar gravitational wave

Tensor GW
hy v

©

(b)

Scalar GW

C.Will, Living Review (2006)

A4
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NA(j,ntenna pattern sky-map of scalar mod

T - - - T

HI
Fav(fo,H1)
90 N
45 N -
() 45 N
B °
: (D) E 0
& o B
S5 £ 0
S =
—
45 S
45 SF
90 S
180 W 135 W 90 W 45 W 0 45 E 90 E 135 E 180 E

90 S :
IBOWI35WO0OW 45W 0 45E 90E 135E 180E longitude _

_longitude
I e
0.1 02 . 03 0.4
Longitude

90N

90N

45N 45N

latitude
o
latitude
o

458 458

180 W 135 W oW 45 W 0 45 E 90 E 135 E 180 E 90 S

longitude 180 W 45E 90 E 135E 180 E
. | _ .
0.35 0.4

T T T
0.05 0.1 0.15 0.2 0.25 0.3 65

0.3 0.35
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NA(? J Coherent network analysis m

- — O — O — RS — -

e Coherent network analysis can extract scalar gravitational
wave with more than 3 world-wide detectors. This approach
combines data taking account of the sky position (3,9), arrival
time difference 1(9,¢p) coherently, and calculates all polarization
components at a certain direction of the sky which is most
likely.

Mathematical expression of the coherent network analysis

Expression of d-detectors can be taken as
T —‘ [ Fiv Fix  Fio -| he ni

PR EAEAEA v M

The reconstruction of a gravitational wave is an inverse problem.
Maximum likelihood method to solve the inverse problem:

Llh] :=||x — Fh |’
Changing sky position (3,¢), time difference T(3,¢).
The mathematical formula of the reconstructed scalar :
gravitational wave is X

1
he = gy (B < B (B x F)) -

— ((FL x Fy)-(Fy x F,)) - Fy
+ ((Fy x Fx) - (Fy x Fy)) - Fo) - x

Likelihood reS|duaI sky -map

S8, GPS [+] §73 3 ] &

66
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NA(}J Scalar pipeline

SO RO O

¢ Full featured coherent network analysis pipeline(Data
conditioning, detection stat., Veto analysis)

© One can apply the pipeline to HI,LI1,VI,AIl,LCGT
e Analysis result is output by a Web-based event display.

Data set (HI,LI,VI,ALLLCGT) Data conditioning
2 r . ' .
: ' : @ ==
= I = = J___.!_‘“‘!_ I

0 10 2bt_ []30 40 50 —
Residual sky-map C% network analysis
map 45K, GPS [x] KTI6S 1633 fi] 693847654 < 10 . . - .
Likelihood stat

. .
..........
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NA’\B J Demonstration of pol. reconstruction

. .

G G . .

NN N NN N

Reconstruction of hi, hx, ho

¢ As to injection signal, to see h, clearly, |1 used f
spike-like burst as ho. .

¢ Although the grid of lat-lon map is coarse g
(4°x4°) in the simulation, ho is reconstructed =
clearly. 4 il

h+, hx: SG235Q9
ho :Not injected

map (max radialdist) serial #38; 6 . =-10 RO -4(deg)
> mmnm nn

x 10
I e
() m~my e Ty + +——.——vo
l.
0 0.1 0.2 0.3 0.4 0.5
-19
x 10

|
|

0 0.1 0.2 0.3 0.4 0.5
-19
x 10
l —
£ e i b e el i i it A 4t b
-]
0 0.1 0.2 0.3 0.4 0.5

ume [s] since GPS 873651633 [ns] 693847654

h+, hy: $G235Q9 i
ho :Spike-like burst

map (max radialdist) seral #58; 0
x 10

-(llw _ v* =3

0 0.1 0.2 0.3 0.4 0.5

=10 q . =-4(deg)
min min

stram
!
|
|
E
|
|
!
|
!
!

i
+
)

]
|
1
|

0 0.1 0.2 0.3 0.4 0.5
time [s] since GPS 873651633 [ns] 693847654
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NAC} J Reconstructed scalar GW m

SR AR R R

@ Astrophysical model used is a spherically symmetric core collapse
with 10Mo at the distance of 10kpc from the earth.(M.Sibata,1994)

HLV
£
c
7
HLVA <
©
7
=
©
HLVA] £

since GPS=873750608.4893[s] [ms]
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NA(} J ROC curve for adv. networks m

S S R S e N~

® Simulated GWs is from spherical core collapse at 10kpc. Sky
directions are uniformly distributed.

0

10

|
s

—h
o

|
N

detection probability
=

10 - : éééééééi_ : éééééééi_z R SR
10 10 10 10 10
false alarm rate
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NA('D J Waveform reconstructions for ®Wsps

. . G G . .

We performed simulations to reconstruct scalar gravitational waves with wgp =

40000,80000,120000,160000.
This simulation uses the design sensitivity of advLIGO for LIGO, VIRGO, and LCGT.

Astrophysical model used is the same as the previous simulation.

WBD=160000 WBD=120000

g{n%@nax radialdist) serial #212; 6 =-62q = -20 (deg) g{n%@nax radialdist) serial #212; 6 =-62q=-20 (deg)

0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2

£
h z
X 7
—1 L 1 L
0 0.05 0.1 0.15 0.2
21
i x 10 i
h
o 0 0
_1 L 1 L _1 1 1
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
time [s] since GPS [s] 873651647 and [ns] 432128904 time [s] since GPS [s] 873651647 and [ns] 432128904
(WBD=80000 WBD=40000
gl:i\%@nax radialdist) serial #212; 0 =-62q=-20 (deg) r)gl%@nax radialdist) serial #212; 6 =-62q=-20 (deg)

1r
0
-1

_1 i 1 L L 1
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
g =
5 5
w2 1 : : ‘ v o
0 0.05 0.1 0.15 0.2
221 21
i x 10 } x 10
1 \
0 O NMMNWWW u'\v"\v WA
-1 |
_1 L 1 L 1 1
0 0.05 0.1 0.15 0.2 7 | 0 0.05 0.1 0.15 0.2
time [s] since GPS [s] 873651647 and [ns] 432128904 time [5] since GPS [5] 873651647 and [ns] 432128904

2011FE6 230 AEH



ROC curve for @Wep m

| 10

1
[y

detection probability
—
=

assml — 160000
10 —_— L Bi i T =
3 5 r .

10 10 10 10
false alarm rate

102 |

S
N
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NACJ x-B map

SR AR R R

General Scalar-tensor theory which is charactyerized

by « and B...
CO}mstramt by GW obs from SN in our Galaxy
' _ Estimation from Novak(1998)
T ;
[0 Cassini
[
3 /
-
>
.8 -~y
b0
¥ \
«
9
® | adv.Net case

10 1 L 1 1
-10 - 10 15 20)

B (strong gravity field)

‘N
=

B is constrained by the use of the constraint of « by Cassini.
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N AC} J summary

SR AR R R

® We discuss search for scalar GW from Galactic spherical core
collapse in Brans-Dicke theory with various adv det.
network.

@ Although depending sky location and models, it is possible to
put stronger constraint on Wsp.

@ LCGT and LIGO-Australia play an important role for search
for scalar gravitational waves

® We need numerical simulations of scalar GW in S-T theory.
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2011FE6 230 AEH



NAC )

Sound of the Big Dog

Audio recordings of this candidate.

Caution: adjust volume before putting on headphones.

1. H1_G19377.wav: audio file containing whitened and bandpassed h(t) from H1, courtesy of gstlal. With a decent pair of
earbuds or headphones, the chirp can be clearly heard around 17 seconds into the recording.

O O

earbuds or headphones, the spike glitch can be heard around 8 seconds and the chirp can be heard around 17 seconds
into the recording.

3. V1_G19377.wav: audio file containing whitened and bandpassed h(t) from V1, courtesy of gstlal.

L1.wav: Audio file of reconstructed L1 strain from cWB.

5. H1l.wav: Audio file of reconstructed H1 strain from cWB.

i

o stereo_H1L1_hoft.wav: Stereo recording of whitened h(t), channel 1 is H1 and channel 2 is L1.

HI Ll

HE
d
Y

BB
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NAC )

Impact of Virgo

® VirgoDREZ4EICT R E, ENKDIRAMEERZEL <HES
s,

Error chlon : VIRGO CONTRIBUTION

100 1
——— V1 Nomunal Senaiivity

%0 | — V1 Nominal Senaitivity / 4

80 : ——— V1 Nominal Sensitivity * &

#counts
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Coherent v.s. Coincidence

NAO)JS

9o The antenna patterns of the LIGO-VIRGO detectors for (a) coherent

and (b) coincidence analysis methods. The coherent pattern is the HHLV amplitude
pattern. The coincidence pattern is the region in which, for random polarizations, an
event crosses threshold in at least two of the detectors (but not allowing events that
appear only in two Hanford detectors). The thresholds are assumed to be the same,
e.g. if the individual detector thresholds for the coincidence analysis is 8, then the
coherent data analysis threshold is also set at 8, as discussed in the text.

l 5 ™ = l-S ":-\_\_ _-\
l— l— - = \\__ -
0.5 = 0.5—
0 0
_0. o
- -0.5—
-1 3 N s,
2§ é"ii‘_. s I— | =’ B e v
-15—(T--- \\_f \\-._\_\
™y T -1.5—— -
-1 1\ T " _T,.-r'T'J | T TT?\_ - _('v"f"
-0‘5 rrkhh‘[\ o l""-fj T ] 05 g l Tr\ﬁ\’\r T T.TP.? I l
T 1T N - e
0 R, 9 T e 0 0.5 (\) T r"f‘p-- T (1) 0.5
' -1 ' B p N B I
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FERERRDXE m
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NAC )

Calibration uncertainty

T G .
NN NN

G
NN

G .
NN

O FrVITL—avIT—DEEIRREZTZDITEREREDTIE

TWZ &Ehah o T,

Waveform reconstruction

H1 Waveform Reconstruction : MIS-CALIBRATIONS

[ 1
C ] —— Calitrated
70:'— ——— Amplitude Mis-Caldraton
: 1 w— Phase Mis-Calibration
60 |- -
50 [~
g F
{ ok
-
30 :
20 [~
: F
C
10;_—
0:.“.1“..1.“.
0 01 02 03 04 05 06 07 08 09 1
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#counts
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Sky location

Lo

Error Region : MIS-CALIBRATIONS
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10

Calibrated
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|
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NA(}J Upper limit for S5

. . G G . .

10 ' g Our upper limit
mmm Optimistic estimate

B Best estimate
22x103Ly1 yrt

8.7 x 103L,y1 yr

e

10

g 10 | BRI el Y 4.4%104L,; yr

6 X 105L 1 yr

10

BNS BHNS BBH

Figure 3: Upper limits on the CBC rate calculated using data
from LIGO’s S5 and Virgo’s VSR1 scientific runs are compared
to the expected astrophysical rates.
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