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LIGO
SYNOPSIS

o Introductionto Hgher O der 3didics

» 10 CGxrddaion herence Power Spedra
» 20 Bcordaion, Bcoherence B spedrum
» 3D...

e B spedrumdagnostic
o (Aussianty Test

o Linearity Tes
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LIGO
Wha aeH gher O da 3didics?

» Corrdaion  C,(0)=[ x@)yt+1)dt < XY (f)=S,(/)

» Power Sedrd Densty. G.() < X(N) X (f)=S..(f)

§.(/)
V5. (1) 8, (f)

» Coherence  C,(f)=

— Tdls uspower and phase coherence & a g ven frequency
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LIGO
Second Qder Saidics

» B cunulart;

Coo(t.t) = x)yt+0)z(t +7)dr <= X(F) V(L) Z'(fi+ £)=S,.(f. /)

» Bspedard Densty.
C.() = X(NDXL)X(+14)=5.0/.1)

» B coherence

S 1>J2
)= 75 )

(1) 8, (5) S..(4.1)

— Tdls us power and phase coherence & acoud ed frequency
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LIGO
Zerolag Qunmd ats

Mean Varl ance Skewness Kurtog s
C.(0) G, (0) G, (0) C,.(0)
Oif Symnetric Oif Gausd an

Usef ul gdiaicd va ues, bu...
Skewness =0 does na [rove symnetry
Kutoas =0 does nat prove Gauss anity
Vari aionsin skew and kutogs not wdl quartified
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LIGO
Why Hgha O der Saidics?

o For aGaussianpocess C,.(1)=0, forn>2

o For i ndependernt processes

20)=x(O)+3(1), C.()=C,.()+C,O)—">C, ()

e Alonsfa sgpaaiond Gauss an rocessfa n>2
» Msud check d frequency coupling and phase na se
» Jaidicd tes for the proballity o gauss anty andlinearity

» |tedive processtoreconstruct nongauss and gnd fromthe hgher ader
cumu ants

LSCe March 2002 Syracuse Uni versty Experi nentd Rd aivity Goup



spedrum Lhique Area
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LIGO
Monta Feaues

e R ds aoss kb coherence and cr oss-bi specrum( opti ond).
» QOperaeson 1-3 channd s
» Autonaticdly deci naestothel owes channel rae
» Further ded nation (by facta 27 user-spedfied (sasf, )
i\( » i me span (by 2"seconds) user-specified (sats &)
» User-spedfied B specdrum ng& hod
| nd rect Dred

C,.(t.t) =] x@)ye+0)z(+v)dr < X(F)Y(L) Z'(fi+£)=5,.(/ )
Y% » W ndoving Qutini zed Rao- Gabr i ndovii ng
i\(» Out pus EPSfiles o the dds
Yo » New sae H pfadlity
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LIGO
| nprovenentssncelas LSC

e USERS ThankstoNd son Qrigiansen and Denns Wydin!

o ser-sdedadefeauesliged on previousdide

o SPEED My ar coderewitefa speed

» Qdveason 2k unw ndowed channds wered nost red -ti ne
» Newversion 16k w ndowed channels ARE red -ti n&l
» ==>sgpeedi nprovenen fada o afewhundred

e GU —inprogess bu na qutefinshed ya. Sorry.
e (Aussanty Ted: sare as aove
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LIGO
Howto use XB C

Exand e

» cd /home/spenn

» ./XBic --help

» ./XBic LO:I00-PSL1 MIC L2:LSC-AS Q -direct -MaxFrame 15

» ./XBic L2:LSC-AS Q -direct -MaxFrame 15
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