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ABSTRACT

Albert Einstein predicted the existence of gravitational waves in 1916 as part of
the theory of general relativity. Large masses moving suddenly will cause the creature
of gravitational waves. However, we have not directly observed it till now. Because of
its enormous value of science and military, observing gravitational waves is a hot
international topic.

The LIGO project which is founded by MIT. CalTech and Columbia is the main
project for searching gravitational waves. Its algorithm part is achieved in
Omega Pipeline system. This dissertation is mainly about researching on the
mathematical method for searching gravitational waves and analyzing the dominate
point which decides program’s running time. At last, we deserialize the

Omega_ Pipeline to make it more efficient.

Keywords: Observe gravitational waves;Q transfrom;Grid computing;Deserialize
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BOREAANR . 2E—20, 30 (2-14) ik g ds /NI A3 1) 5 1 13 38 P I SR A
Sl v R R i 2R 1 3

" I (t—7)2 P
h(t) = || R (’)»—gg) exp {— ' o ' } exXp {12?"@[\7} - T.}'} (2-15)
LTTy t -
_— 1 1/4 f —o0)? . .
LTy f (2-16)

HF Q<3 I, fERTH R EMSE P S HMF HIREING, KR SLFr
SRR BT Q>3 (5| Ty bkt . W REARZLEI Q<3 (5| Sy ik, %t
KA ETEE 5 M B & Rk 2] Q>3

Q<3 i, X (2-15). (2-16) HIAAMUEAI R,

. 1 174 t—1)2
h(t) = ||h|| (ﬁ) exp {— I[' o7 ) } (2-17)
i f f

1/4
h(f) = ||h| (27.‘0?) exp [—ﬂjafv;ﬂ} exp [—-i??r'rf}

(2-18)

2.1.5 EEHERS| i Bkid

AT DL S 8 I -5 TA) AR 5| DB ik 2 B IR T VR AN REsRS B 2 2 1) 5 |
JIBERKIP AT IR U IR B 504 o AR SR I3 | U KA 7S FRT IS A3 ]R8 3 A2 1 A AN
et R (2-14),

DRT L FRAT T FH R b BTV AU 43X M B 2% 5 | kb 43 Jle— R B R 51 e
T QUHIVES T dskaRa
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2.2 5| i BKRESIN =

BT IRATHFOS T ISR, ) LA = b IE A I &7 ) -

1 AT CEHTEFA T 2 LG 8, Eean BTy m) B0 1 88 A AR
XI5 | 35 5 077 ) A, i HLRAT 0T e AR

2 AR Z AR A 7 s 2 28] 1 5 e

3 W BB N HNIE A S

PO, BTERAREE R o R e A NS AL, SRS PR R
—SL )R A A AN BRI R AR T Lo IRV A R TN g, e Ak
TSI K R R A

X MO, S BAR IR T VRS R RIS I — B S e 2 — A
PRINZEAH LS 5 X ) bo PSRN AS AR 2 5 Ty ik iy s 1207 951015 e
ik B B oK.

LS BIX MO IERIVE N RE, AT VR SN TR I R A S AT A SBER D

X IRXAR DA NFTE RRENIE, AT S 2 s 8] — 2kt |, 7
T S I RS T BRI s T U L 2
221 ZRHESN

TEARG T, A1 D TP, X i -5 PRI 45 B 0% B 21 1
BIRAAT 8T, FEEIIBNK, AT TR (2-15). (2-16) AFAFATHHEIL
JiRE, P EL B

(D5 7 R s A DX el A R AN E QR T RE e 1), i ik — b de AN 8
FE CRIBAE R BRI, BAT TR LA KA IR AT 5 | 8 ikt PRy B A 6 4 o

2045 LA AR D A R DU 7 2 e B Aeade A f) e N IR BIX ) e XA I A
Uk, SRR E — A EEN) . A5 B NIE ERE CENTPR LS
PR T e AR B T A 3t 1D i TEE . ok, FRATREXT Z AR
i ] IS R0 1) ) AT R AT e A (R I

— AN PRI I BE — B FE I e N A RERFSEN ] . Q /MY delta BREL.
R e S i 52 4 117, RIS S R B — AN 1IE AT -
2.2.2 EEiEE

TATEMWA HFx:
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(DA S8 SR 105 | 9% Bk e i Al — AL i 7 R LR DT

QO BA R TR, RO &,

LCACSEIB 2, (ERBIEIRR, FRATA T L [ ERM# o 1 HLAE 5L bR
o, FRATE R B A A, AN 2 SRR E

N T RIEILR, BATE K (2-15) Fik (2-16) Gt Eal, X (2-19)
52 (22200,

» . 8ro?\ ! Amid? N - \
bt T, 0,Q) = (??) exp {— Q;J (t — T‘]z} exp [—2md(t — 7)] (2-19)
. _ )2\ M4 2 y ) \
U(fiT,0,Q) = (9%:12) exp {—(ﬁ’—z[f — (-_"J']z:| exp [—i277(f — @)].
2 Ay (2-20)

KA C 25 82 T i IE 5% 5 | kb (K S5 AN SE PEPE G, Xl
SEREATTIR e 5 A5 SE I 1] AN BEBHE S 4

Fo b, BNAFGEZE=ADZH, FLmE « , PO, FERSH Q.
ATHEHGERBILL E=ANS IR AE, SRR S b 5 (1 22 57 16 B g
WRAT A BUH

AT AR LR, S BAN e SR R IRAE 3L 5 1) i 22 498 5

+oc
a(dT,00,00Q) = / (T, 0, QU (t T+ 0T, 0+ 00, Q 4 0Q)) dit

(2-21)

BRI T4
. 2r,To Sw2dle2r? Q212507
(87,00, 0Q)P = —L% exp | ——————2— | exp | ~————=———— | .
|'L (0T, 00, 'ﬁvl 1,2-3 T+ ‘i'é ex] ( inii +lé]| I 202{15 T t%]
(2-22)

Bk, AT BLE SCRERBUR I -

u(67,80,0Q) = 1 — |a(d7,86,Q)|%. (223)

JEITa0 (2-23) 2| kT3 T
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) Lo Ane? 2+@2,2
w(87,8¢,60Q) =~ 5 67+ S 68+ 5 Q2 5Q)% — —Qau 50).
(2-24)
PR T
05" = gor 07" + 950 00" + 90q 0Q" + 290 06 6Q) (2-25)
o,
_ A h?
gl_l - @2
2+ Q?
o = 402
- 1
qoo = 2@2
1
Q¢Q == .
2¢0Q (2-26)

B, BATR LIS 2R B 22 (1R85

Tme 2o .
g T {T = Q [ Tmax — Tmin ]
lTllTl

. 1/2 45 [2 + Qﬁ] 1/2 (.-"I)ma:-:
Sp = Gy € do = In (=
. @min 2 Omin

Qmax _ 1 Q
1/2 max
sq = gasdl) = —1In .
¢ / min JQQ Q \'5 ( Qmin )

(2-27)
N T Rk TEW, M5
S
T | OSmax
N, = I S¢ 1
| OSmax
vo_ | se |
No= |5 (2-28)
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AL N -
LRIl AR Q =AM ml oy Bk, 1 5GIESE Qg H

- 1
Q'” = iniu eXp |:\/2(?1 = 5) %:| 1 i n i ."‘VQ.
e (2-29)
2. MRS Q, EFAEN:
' 2 LY s ) S
ﬁlzqﬁmmw[jT__?Tﬁ(”“T)mﬁ} 1<n<N,
e K (2-30)
3. ME—AORQ, MEPE WAN:
. « 1\ s, N
I'n — Jmin+_2?r(f;- FI—E ‘,\.—,._ 1 “_i?lii?\-l_.
| (2-31)

PATIRE BRI, FEIRTTRERIEE R Q KO B AT, WA SO B oAt I 1]
2tk Ao

2.3 31 F1i Bk s EgAE

I AR A5 5 AE 5 B bk sy i ) 4
FERX M, FAMEB H AR S Db e Bise i, I H i dse Do 1 22
e, FAMSE], BKK B RIEEEE

<4 1"
=3r
0y = ————d
m |;£ ‘Srn(.f,] f]

RS R I A R RE S ATl r, (HJE LB REARER T 76 R F Bl 4k
VEDEBEAS IS, 5] 7B ki R B 2 T R DA

FRA T AR VAR 25 e S A A T (1), T AT Tl vl LUK e AR 3
2B, 93158 (2-33)

(2-32)
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- 1/2
po ™ lq;/ |h[f |2df} :
a1} —o0 (2_33)

PR B Sr AR s Bkl 30— 2B 193

0 = V2||h|| /S, (2-34)
DAL, TR0 5 90 K o 60 PS8 - 000 25 PR 32 305 2 2 Bl mT AL 5 21
& T A AR .
N ITERATT L A 2 DS T I 1
RT3 WA TR RE S BRI S R IR 5 IR TR TR R AR

.n'I'L

E= 2| R (f?)
(2-35)
B L UE Y 2% 1A M Ly -
.
Sn(£)) (2-36)
AR & A5 5
.-'l2f_3
E_ tr T .IGCI qﬂ[f f
! (2-37)

4 FEH QT

B AR A 25 ##ﬁﬁf@%ﬁ’]ﬁ*‘ﬁﬁh, KALR G Bkt A
{NPix éBEE’J,E:ﬁKIA 1IN 1) o 37 P2 45 (1) 203
5 Q ALHAT IR T i E%H’Jﬁ S AR HAT K A e o FL AP A ) 2
?ﬁ%iﬁﬂiﬁﬂj B Q AR RAT HEE R

2.4.1 HIEER

XA Q AHIMIEATE, KB P BB A E S5 5ME L, X
(2-38) Wi

19



+oo

X(r,0,Q) = f o(t)w(t — 7, ¢, Q) e 27 dt,
e (2-38)

ot —7,6,Q) MR E, LA ¢ Jyrfidy, 5QRIEE:, iR ¢ %
b IR RIS X (7,0,Q) ZXME FIAE—ALL o OBl ¢ Ry Hha iR
(A H A0 X3, (4~ 340 M A RS 1) 18 o
2.4.2 TR

o T BB LI SE Q A b, BTk S AR M T
(Z87F

o A — (4 — 12wt
o(t, $) = x(t) € (2:39)

A (2-38) FiARK T -

+oo
X(r,0,Q) = / v(t, o) w(t —1,¢,Q)dt
oo (2-40)

RN TAER A ¢ 5 Q B HEAK. RWUE T — MBI L2
HESZ

+oo
i(f,0) = f v(t, ¢) e dt
- |
@(f, 6, Q) = f w(t, 6, Q) " dy

+o0
X(£,6,Q) = / X(r,6,Q) e dr,

(2-41)
T2 Q AU AR T
X(f.6.Q)=o(f, 0) " (f.¢.Q) (2-42)
BT PRRFRORE RN, X BEIRATE R & & Q ARk HARAR, 4 25
Ak
TN
Hor,

20



+oo
(f)= f o(t) e 2wt dt,
= (2-44)

R, TARE:

+oo
.}L,[:T-_ (0, Q] = f ‘I[f —+ Q] ot (f ) Q}I L__.-l—éﬁ.'rf.— fo
- (2-45)

i (2-45) [WrabdeE, A5 5L AR B EH ke AR R AUEX
FeA e S SAE LI & g rhte s & /Q Sy 58 I fEAIAR £ )i 2

2.5 BREIM TR

JUEELETY Q AR BN KA VIR BN [a) L SR A Q TR INAE T, (H AR SRR
HIRIFARE . FERFTA. FR . Q Wikl MHE Ry FE ™ A KR A R B . Sk
b b, AT A AR LA SRIR I S HC B A T Q AR A i Al & 2 (1 A1

A tH PR S Q Aeffe s B — Rl R X HARIE SR Q AR RN B AL, o5 Ah
SRR Q AL # My B A (W T PR B N7 AR (R AR D

4

25.1 BEEKX
53 (2-38) KL, HUER e B EUL:
N-1
X[m,l,Q] = Z zn)wln —m, 1, Q] e~ 2 /N,
0 (2-46)
2.5.2 PREFK
B3 (2-45) K, B il B Hefg. BoE, E UmAIERy:

'il.-‘['ﬂ-._ E] — ‘1.[;,1] E—éﬂrrni__."}"-.-".

(2-47)
X (2-46) HAK T :
N-1
X[m,l,Q] = Z vn, [ win —m,l, Q)]
n=0 (2-48)

B3 v AT win,LQTxE LA N A BT, FRATTIA A B & AR 2 I A 45 4
(frequency index) 1 Q LIMEM HAHIK . KXW 7R T 3 —Fh B B4k 148 37 25 )
KR

21



N-1

ok, 1] = Z v[n, [] e 2k

n=0
N-1

w [JIU: f'._ Q] = Z t{‘[?l__ t'.rv._ Q] e—e"ﬂrm.ic_..-"\-'
n=0
N-1

} EI Q Z X m, L. Q] _—i2wmk/ \ (2 49)

TR RAULN Q AU :

X[k 1,Q] = o[k, [ @* [k, 1,Q].
R (2-47) FNEHUG AL AR 1 SRR B e, Fedi 195 2

(2-50)

gk, I = £k + 1],

(2-51)
Hor,
i[,g] — i‘rh] —i2mnk /N
= (2-52)
ST AR ) B s N AR 4
AR [m] I S AT AT BIALEL ) Q AR e
_X—['T?'!-._ ﬂ]._ Q] Z JEL + E] 1w ,IL lF Q] _Ai2mmbk /N
=0 (2-53)

EHTHEACH L NlogN B& /)N, RIEIRA TR (2-53) FRACbeiE 25 # Q A8,

othE

Hag b, mE
(5 e H 2 AT o DA iT REIE B — A5 3 1 4 BT T Re g 18 2 3R B0 f /s
INARANE T . AESEbr, RAIERE B IAEE. Bk HEREE. &
N M R SR 3R, RS IE I T

BT IATRH ), AR ISR I — DR X7 LR
(bisquare Connes) R 7, JE:U1T:

22



A =urany? 151 < A,
w(f) =
0 otherwise. (2-54)

Af R EAEF IR A7 v —2F, A —NH—E. AU, A1
VBT LA R IS TR R ol

R R IR 2 A AL

(DA A (1) T

OFEAIE I ARRVEE A PR o 75 TH 5 B Q AR iy it e A7 B ki 1 R 301, A4
TR mr, I HIXRNE Ak £ ] U I — ORI 42305 5 BE = RS i o1
e

) EARFENT S5 /N INAA E P 0SB b e BB ZINISHUAN A 5 1K 4.5%

WX T7 a gl R M fR R /e CR— IR REE KD

N T O ESRR BN G, ATE Q HysMEAIPRZFEH 1 i B KA

Q
N JIT)
1< — (1 + —)
- 2 )
“ (2-55)

2.7 JA—1k
ARATTE Q AR He N AEAN RS 5 I 1 IH —4k
2.7.1 =ERS| ik Bk
BATTE S 28 FE Sl BV 5 B 1R 3E 24 5 — Ak, 75K e iz F 3 s 51 7 ik ik
i, FFEVUHAC Q 2R e S BUVIME AR A2 5 | 73 i (A i 400 0 L [ 40K 6 1 o
BA A A3

+ oo
/ ht; 7,0, Q) w(t — 7,0, Q) e 2™ dt = ||h||e”,
—o0 (2-56)

A5 5 A & A A R D A oA Q, JIF B Z WA —4
HAEZE
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N T IEBEXAS H A, B2 58— i aa A R 1 oD DR Q
FIIAAE 5. O THRHGEL, IFHAR B, BAIAFHRE o 1 Q GAJRIHE
1), & 1= 0o FERXPHOLE, WGUE S LN ORI R <4 -

h(t) = B ||h||w(t) cos(2mot + )

h(f) = B|h| [@(f — ¢)e* +@(f + d)e ] /2. (2-57)

B & MNH—SH, RGNS R 2.3 A, HRRE S 20
S IH—A 5
2 +oo
%— ji(f)]* df = 1.
e (2-58)
TR FATTG I NSRS Q A5, W] DL 3R IA

H(r,6,Q) = _Hh”/ @ (f)|%e® + @(f + 20)w*(f)e ] df.
(2-59)

K TR (2-56) B4, BATRIIHA—1 51

B + o
7j‘ymﬂfﬂ=L

(2-60)
W B B AR I HL e R A
+oo .
/ @ (f))* df = 2.
—oo (2-61)
%Mﬂ%%%ﬂ@éo REfF 2 A2, IF HAG S IR EYRIE (characteristic strain
amplitude) PAFHIRTF. A LT Z 2
A2 — 315 @
12811 ¢ (2-62)
FAILEHTTRE (2-45) HIH— L E R AL
( 315 9)1’2 - ( fQ ) Sl < $v/11
a(f,6,Q) ={ \128V11 ¢ o/ 11 Q0
0 otherwise.
(2-63)
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2.7.2 Fi3REAETE

KAL), i RS EIIRAER Q AR H N F 8P R BB L R AT 1R A7 FH Kt
R JATTECWIIOESLTY Q AR i ] TP A BEHLIEFE n() I DL -

+oo
N(7,6.Q) = ] n(t)w(t —7,6,Q) e dt.

(2-64)
R LENEVSE
+ oo +oo
IN(r,¢,Q)” = f ] n(t)n(t) w(t — 7)w(t’ —7)e 2™ de dt’
—oo Joo (2-65)

H Bl BB AR iR E R AR . AR, &t
=0, MI&ZRA Ny -

+ oo + oo
{IN(.6,Q))*) = f / (n(t) n(t')) w(t) w(t') e 2 de de’

(2-66)
e, T B e
(IN(r, 6, Q)" f o f yn(t — T)) w(t)w(t — T)e ™" dt dT.
(2-67)
PSR, BATREUA TR SE 2 n()FE0a T I IFA B ARG
(1) = (n(t)n(t —T)). (2-68)
GEIR
. +oo +oo
{(|N(1, ¢, Q)*) = ] ro(T) ( / w(t) w(t — T)df) Sy
e e (2-69)
WA

i +x
(N (r, 6, Q) = ] Go(f) (6 — F)I® df
—o0 (2-70)

X HL Gn(f)E n()RERIE &, JF HIRATHI B 7Lk R

+oo +oo . )
/ w(t)w(t —T)dt = / [ (f)? e 2T df,

EYIER Q J5, MAHBEREIEZE Sn(f), W5 (2-70) A:

(2-71D)

25



e L e
(IN(,6,Q)) = 5 / Su(f) (¢ — f)I” df
<40

(2-72)
R, 45 Q ALK BV RABHLA RIS (B MR (00 P 7 3 5 S b7
AL, TRIAE R S RO . LR AR R LT R, AT

42

<

.
.

<|P\-r|{:’?'._ a, Q}I|2> =~ S'.-a((:':):]' (2-73)

2.7.3 BEFERFEERS| 1R AKIT
X, AT

z(t) =n(t) + h(t — 7,0,0Q), (2-74)

Hodr, n(t)/2& il e s %% B A Sn(D) AL R, h(t- T, & ,Q)/& 5 burst
CHROM A T, HMIESY &, FRIE 24 (quality factor) 4 Q). T Q A1)
ett, TAGR:

X(r,6,Q) = [[Bl|2 + [N (7, 6, Q) + 2||h|| N (7, 6, Q)| cosf.

(2-75)
JCr || 5 burst FRFIEIRAE, N( v, &,Q)A2E Q X RN A e 1 FH Y
i3 0 A Q AR AL
FAIA R ARG I OL, TR RO Z IR LRI RSO, |
TR, BRARREHA T, R RA

“

- . : T~ . ., o
ﬂﬁwaﬁﬁ%=mw+3f Su(f) [@( — £)[* df
0 (2-76)

1 LRI 5 ) b 5 3 PR S S S R, TR B
[l 45
r J .QN 9 -.‘..‘
(1X(r,6,Q)P) = [IA]* + Su($) G
HE2b, BRATATLASE SUAMELL 177
:_ (X QP
(Nr 6, QP (2.78)
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il

X T AN Je ] PRI A e 1 1 75, BEfS B M AG R
h|?
Sulf) (2-79)
DRI, L S e e e, UM e b S R AR R | B A DG . T B4R Y
K&y XTABERAALI S B Bk, B R0 A e s s 5 | O kv 1 s 91 2
FAAE, WIET Q AH, A AR FEARFMEWELL . Ay T 85— R 1) H R0 25 e
TR T 5 S T R X, FRATT S5 5 e A B AT i v
HAL b, RATAREN E TR (2-78) FraUR M E b st A&, RS2
SRR, W ERAS T T Rk ) RE s T AR T

2

12

»]

A2 = |X(r,6, Q)P — {IX(t. 6. Q)

FHE R4 18 LA T DA«

(2-80)

oo (X(noQF
(X, Q) (2-81)
o X (2..Q) HIJTFE (2-75) %t <|X(r,¢,Q)|2>%5 burst A7 75 AL [F] A% |
ARTA] Q {HITAILE t T ANTE T [P B (time-frequency tiles) LI 3 fE &

2.7.4 FEF/ERT| F1ik ki

FEZ R, 5] S Bk &R & e t— AN SRR 5T Okt i) B
HREEAIRALIX A, RN F, IRATTHE BRI . AT E %
FEXT Q AR MR-y A5 HEAN I AR 2, I FH A 2E LR 58 BRI AR HEE 2R F
(2-41) FTIR P4 37 AR 415 2]

+oo . +oo
| xesQra= [ iXgoPpd

o0 — X

(2-82)
BNk, M (2-42) 1 (2-43) RACH, £

400 +o0
| xeepd= [+ oP e .
— o (2-83)

WA RS, BIS v=f+, T&
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+oo + o0
/ |X@¢de~=f ()2 [ (e — 6,6, Q)| dv.
- o (2-84)

X OLEIEFIAR D, A

o0 ~+ oo oo o
f f X (7.6, Q) drdo = / Bk / (s — &, 6, Q)2 do dip.
0 —oo —oo ] (2'85)

WMRBATOLE S S TR (2-55) AHFER Q, W RIATH — 2K E 01k

& AF:

oo . 92 = 0
/ [ — ¢, 9, Q) dp =
0 <),
0 ¢<0 (2-86)
TR (2-85) b N:
o0 oo o)
| [ reeQpaas=2 [ @t
0 _— 0 (2-87)
oo 400
szwchj E() P des = o)
0 —o0 (2-88)
K, R RE (2-86) HIH—ALAFREMEWE AL, TATRAT ] LA1S 3
o0 +oo .
// | X (1, ¢, Q)|* dr dp = || z||*.
0 Joo (2-89)
SETRE (2-54) BN A S8, BA14
2= 315 @
128110 ! (2-90)
FHFIERE AL S AL (2-86)
KR, 4
g =Q/V1I, (2-91)
W TR AL TR
A% = 321122 [(qa = -'lqs + Gq'i — 4(12 + 1) In (q t i) +
e e = -1
(—2(17 + %qs = %qg + l:,bq)} :
| o (2-92)

28



FEARTT PR AR R & 5 | kb, PR 542 R (2-89) o
Ry FOR AN, DRI A 5 R R RE A i S o AT S AT T RS I A0
(KM ARy, " B R LA T REVS A S A 5 bkt {H 2 IXHH
(RT3 2 HE M S I RER ARG AESERRHR, ) LUE X A AU 51 X ) i
A HEATIGE, i flivh B G B A

2.7.5 B Q T
T B RPN x[n] A2 X I 225 x (61 B RAE

z[n] = z(ndt).

(2-93)
K RERN B JE B PIRIE T HAR e
+mo
~Hf)=b/ x(t) e 2t di
N-1
.I'[F.:] — Z [n] _—i2wnk/ \.
=0 (2-94)
BAT R BT 3 A5 5 K L K R
] i(k df)
I[k] ~ Ekdf, ,
H="a (2-95)
FRER PRl Q AR
+oc
X(r0,Q)= / P f+ &)t (f. ¢, Q) e ¥ df
;;* N
X[m,l,Q] = i ik + @[k, 1, Q] e 2™mk/N
ke (2-96)

TATRIN, SR AT 3 1) 45 FRT TR RS 85 R IRAE, WA 2 LT 5%
F
wlk,l, Q] ~ w(kdf,ldf,q) N dtdf. (2-97)
WARAERC LA N s A M A EEEA I Z, 82N M
Bl gt s ue QA H, mARN, FiRaT:

Xl 1@} = 37 3+ 11Tk L QJe A,

(2-98)
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¥

nggi and ;\’—E+li—'ﬁﬁ;ﬂﬂ-’—1.
2 2 (2-99)

DL b BRI I R

276 FRERSE

BA MBS S S HA R A, HFHPFIEA 0 (zero mean),
77 25 N HAAE Cunity standard deviation) . A T HFFC 5 {H, FRATESZIBFIE TR (real
and imaginary components) 73 % &, FATR Q AH 51k

X[m,l,Q] = Xg[m, [, Q] +iX;[m, 1, Q). (2-100)
Jerp SRR A X R
N-1
Xg[m,1,Q] = z[n]wln —m,[,Q)] cos(2mnl/N),
n=0
N-1
Xi[m,1,Q] = z[n]wln —m,l,Q] sin(2rnl /N).
~ (2-101)
XN PRI AR T BN
br[n;m,l, Q] = wn —m,l, Q] cos(2mnl/N),
br[n;m,1, Q] = w[n — m, 1. Q] sin(2rnl/N). (2-102)

WRIEC T FEE R R 18], A i T O Al PR e B n) DATS 21 S0 5
PRI AT B . A X [m, 1, Q1A X, [m, |, Q1 # & w4041, 3 HAFI4ME 0 (zero
mean), JZEUNT:

N-1
onlm. 1,Q1 =Y |br[n;m, 1, Q)

n=>0

N-1
oilm.1,Q] = Z |br[r;m, 1, Q). , )
n=>0 2-103

ATLUEEL, SR TRIAME S AR, T, Q ARMINEA R AL,
AL :
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X = (XR+XD)"",

£LX = t-":‘tll_l [:_X'}' J,"F_X}? ] s ( 2_ 1 04 )
CENE TR S, AT X B0 4
o } X X2 .
ﬂmnﬂmzLém{—%%)ww
Ox Ix (2-105)

] A2 Q Az &l R BT T3 1 3 A «

. . 1 X2 iy
FOXP)AIXPE = 5 exp (—%) 41X,

(2-106)
IR A IE .
277 EE M

AT S Lutlipi 51 J Bk i Al Al P (detectability ) [ . f5RE (2-106)
K, Q ARHAT RMRAEL T J7 (K1 I {EL N -

(IXT") = 20 (2-107)
THRATE X Q ¥ R H— AL RER N
Z = |XP/{|X], (2-108)
H:
flZ)dZ = exp(—Z)dZ. (2-109)
RIVEAT R IH— 1L RE SR -
P(Z' > Z) = exp(—Z). (2-110)
HA (2-1100 WfiE SO Q ¥ g R E2ME (Significance)
Z 5778 (2-81) P EMELLFH A IR KOS R
pP=Z—-1 (2-111)

Z. TRk AL =F# burst IRMARAK R, FATHEXTEATR0E
(B A R AR IE 5 T3 ikah o BAT T R Z AR i tile HE VRN 15 2071k
FEGRMAR RS | 7Bk o i, JeATT— el b — 2o e it SRR A 2 o M A tile
FE 3 RIS TR IR A 1 W A A A -
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M

£(2)dZ = [ [ exp(—Z:) dZ;.

=1
- ALHER N -
M
Zf_j‘ = Z Zz
=1
G AN :

ZY ! exp(—Zc)
T(M)

dZe.

f(Zc)dzc =

ROV RN Ze IBER (2 EMEENE 4:
(M, Zc)
T(M)

P(Z} > Zc) =

*

T(M, Zc) :/ ZE.'.M_chp(—Zé-_.) dz;.
Zc
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%¥3% Omega_Pipeline HITEF4E#

Omega_Pipeline /& LIGO FOMRMI &5 Rt AT 5 IH A I R G, Bl F 21 D)
Real A A PR, 19 B LU BT RERL 5 5 1 DB 7y o A5 B s s B

h 4

BoLTH L

FrameCache £3E.

¥

Omega_Pipeliner

Trigger-File~

K3.1 LIGOfE B nE A

Hrp, Omega Pipeline F 22711 Frame Cache £i#f5, 1531 Trigger File. 4]
LIGO W5 i b R RGN 2, 1) Q-Pipeline #l X-Pipeline, £id Z 4
(S B N A, e &0 T HAh R4, K Q-Pipeline A1 X-Pipeline £ Jf 1%
Omega_ Pipeline.

#1695 ANy 1k, Omega_Pipeline 2L47.m b4 53 4>, T L8 4
SRR BRI AR, (AR B OR B 7 Omega_Pipeline ', $5¢ b, 1
Omega_Pipeline ' A 40 A pREH LR . a0 3%

#3.1 Omega_Pipeline " #% 1 FH 1 pR 2%

Contents.m loadframecache.m readframedata.m
whbaseline.m wblock.m wecluster.m
wcoherentclusteranalysis.m wcoincide.m wcoincidecluster.m
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2:3% 3.1 Omega Pipeline 4% 1 F 1¥) B 4%

wconvertskycoordinates.m

wcopyevents.m

wcondition.m
wdetectors.m wdistance.m wevent.m
weventgram.m wfollowup.m whybridskyplot.m

wifft.m

wmat2cell.m

wmeasure.m

wparameters.m

wposteriors.m

wprintfig.m

wproperties.m

wreaddata.m

wresample.m

WIeSponse.m

wscan.m

wsearch.m

wselect.m

wspectrogram.m

wthreshold.m

wtile.m

wtimeseries.m

wtransform.m

wtransformandthreshold.m

wveto.m

wwriteskymap.m

wwritetriggers.m

3.2 Omega_PipelineH B 4% 1 FH 1 pR 2L

bayesian.cpp ComputeAntennaResponse.m converttodpf.m
exp_double.hpp followup.hpp functors.hpp
gpstogmst.m LoadDetectorData.m ginject.m
readinjectionfile.m sosfiltfilt.m SRD.m
tildedelimstr2numorcell.m vector.hpp wcoherentanalysis.m
witt.m winject.m wmodelselect.cpp
wposteriors.cpp wsimulatedetectornoise.m wskymap.m
wtilesky.m xmakewaveform.m xoptimalsnr.m

Xspectrogram.m

xtile.m

FCrRAERTA 40 S A K eR b, 4 5 S s BOZ TUZ e 4 B Omega. Pipeline

W A EAT, el AP AR B, W&
#3.3 Omega_Pipeline [t 101 JZ pR %

)5, X Omega Pipeline H'[¥]

wsearch wevent
wscan wfollowup
wproperties
T S5 G AR R A -

DT AATRE 3, B /ML AR IE channel

34




Q)AL ) i 20 2 P 4 frame data.

(3)—A frame HIEHE 4 T channel Hfs 27— IR AR5, RN IR 2
— frame, TF—1%FE &> channel.

(D)—BEI[a] 1) frame 2088 19525, 7] LARRAE segment, fifif7{E frame cache H'.

OVFEA I BT B TR B AL : - segment;  TTIXAN segment X A% 4 1% T 24> block.

(O) 5 I A 5 1) S 400 detector data & detector state, [y il A 40 24 4y

injection data.
Omega_Pipeline F 244 = NIIREREL, H = ar 258, TN aEN 4.

3.2 Omega Search

Omega Search 5 Omega Pipeline i B E [N U)fE, BN REH 28, 15
#I| Trigger File. & HL#EHH search R,

3.2.1 1EH

FEFIB QA TS R ORISR, SRR L e
TR MBI Ao Hor, 75 Q AEH B/ Z {1, W M3k T LA 45
R,
3.2.2 mEiER

7f Linux ', Omega Search 1Ty & X4«
wpipeline search [options] startTime stopTime
options:

-p|--parameters FILE

-f]--framecache FILE

-o|--outdir DIR

3.2.3 search REHARMALE

ESEAGSWIE

wsearch(startTime, stopTime, parameterFile, frameCacheFile, outputDirectory,
debuglevel)

Horp g NAZ RN -
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startTime: 7> B A& LG I IA],  GPS I [A]

stopTime: ZMAfT £ 1L A], GPS I [H]

parameterFile: {5 % € search T S48 2 H A

frameCacheFile: 25 Frame Cache 4 W A7 At 40 %) 4%

outputDirectory: % H &5 52 (1 i hik

debugLevel: iiRFE VRIS, (EBE, 7RI R T th (5 B2

3.2.4 ¥R AR

1) WUREAR) “ bR B GRIAINTR Y, IEARGEEA AR =5 A4
ISR, 2% (kI R)=Ha A AR I T .
2)  WURMASA A AR, I8 A R S8 A 3 ] sl B R N B AR
3) WREHRCH LT, MRS RN 240 AT HX T, I
H:
segments/
<startTime>-<stopTime>/
livetime.txt
<channelName1>.txt
<channelName2>.txt
4) IR TEE “parameter file” BL# “frame cache file”, W RS HshE 2451 H
3K | 3-#K parameters.txt B framecache.txt, FEREICAE K BL_E P 5T A SCA2E

3.2.5 JERIE

1) start analysis timer

2) write header

3) parse command line arguments
DSH, BHRSIEM. &TRE

4) read parameters

5) initialize random number generators

6) partition segment

7) create results directory

8) check for analyzed blocks

9) read frame file cache
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10) begin block loop
11) transform sky coordinate
FISRCRE R 20 B A B e A DA AL R DA Hh o R AR A
12) block analysis
FIR I3 #2451 block IO, 7331 —L8%ds, & 71— catch error fitiE#%
13) write livetime
14) end block loop
(10-14 A —1&¥)
15) write footer

16) return

3.2.6 wesarch J§Hx%&E

wsearch

i parametersAil
debuglevel, HA

v parametersH!

wparameters
MFrame cacheHiszHL
frameff1f5 5
v
loadframecache
> P AARREL A
geocentric
v coordinatefE il

wconvertskycoordinates

VLA 5 }\\\\\\

B HiAEAblock
5, S Atilingd

y

wblock

K3.2 wsearchf i H o< &K
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4@![‘.tri:gcrﬁlcN

BA G block(t)
i, BAtiling'h

i#titdetector state;
detector data!
injection data

~ Qo
B, Eftiling, HQ
Aot

wsearch

wblock

wreaddata

wtile

wresample

weondition

A I e
%, IFEgEd

wtransformandthreshold

wselect

excluding
overlapping

significant tiles

wwritetriggers
g - analysisMode =
analysisMode=bayesia bayesian, JEI1
n applyClustering = 1
coincidentsFound=1, I tapplyVeto && I, (urmgervtlleft‘
W%feventHEAT analysishodly A MclusterTriggers,
beyasian /M7 coherent clustersPi M __|
W 42 Enul |
event i F(fevent
wfollowup wcluster
wveto
writing cluster
triggers
wwritetriggers - -
wwritetriggers
Hevent[{tineZH(H

AskymapFiletft

wwriteskymap

k3.3 wblock11i = &R Kl
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wcoincide

wwritetriggers

i AE 2 AR R
IR B Fevent

write coincident
triggers



3.3 Omega Scan

Omega Scan &0 5 — BUR PGB E I AT /0 0 TR, BERE UARIZ 54
BARDR B Z P E S

3.3.1 SR

wpipeline scan eventTime [options]
options:
-c|--configuration FILE
-f]--framecache FILE
-o|--outdir DIR
-t|--tempdir DIR
-d|--debug LEVEL

-1r|--report

3.3.2 scan BHEARKMANTE

PRHUE

wscan(eventTime, configurationFile, frameCacheFile, outputDirectory, generateReport,
debugLevel)

i N A

eventTime GPS time of candidate event

configurationFile path name of channel configuration file

frameCacheFile path name of frame file cache file

outputDirectory path name of directory to write results

generateReport generate plots and html report

debugLevel verboseness of debug level output

3.3.3 HEURIE

1) defaults

2) hard coded parameters

3) process command line arguments
4) write log file header information

5) read configuration file

39



6) load frame cache file

7) create output directory

8) initialize text summary report

9) initialize xml summary report

10) initialize html report

11) add index to html report

12) initialize figure handle

13) loop over configuration channels

14) add section to html report

15) identify statistically significant channels
16) analyze statistically significant channels
17) add channel to summary report

18) add channel to html report

19) plot raw time series

20) plot high pass filtered time series

21) plot whitened time series

22) plot raw spectrogram

23) plot whitened spectrogram

24) plot autoscaled spectrogram

25) plot raw eventgram

26) plot whitened eventgram

27) plot autoscaled eventgram

28) add images to html report

29) end loop over time ranges

30) end loop over configuration channels
31) close html report

32) close text summary report

33) close xml summary report

34) exit
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3.4 Omega event

Omega Event %] 5 — BUSSER 24 3647 704, 1532 EE Omega Search B TESK
K%, BLFE trigger file. A html #2045

3.4.1 SR

wpipeline event [options] centerTime duration
options:

-p|--parameters FILE

-f]--framecache FILE

-o|--outdir DIR

3.4.2 event REHA RN

PO

wevent(centerTime/ startTime, duration/ stopTime, parameterFile, frameCacheFile,
outputDirectory, debugLevel);

WMANZHL:

centerTimel|startTime  gps center or start time

duration|stopTime gps duration or stop time

parameterFile parameter file

frameCacheFile readframedata formatted frame cache file
outputDirectory directory to write results

debugLevel verboseness level of debug output

3.4.3 EHEURIE

1) start analysis timer

2) write header

3) parse command line arguments

4) read parameters

5) initialize random number generators
6) determine times and report

7) output directory

8) read frame file cache
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9) block analysis

10) generate report with plots

11) setup figure properties

12) produce bayesian skymap and event info
13) produce spectrograms

14) produce thresholded eventgrams
15) produce downselected eventgrams
16) produce vetoed eventgrams

17) produce cluster eventgrams

18) produce coincident eventgrams
19) close html report

20) end generate report

21) return

3.4.4 wevent i <ZAE

R, BB, B s R o I, b7 16 R B b
VA, TR P11 BRI B, B AR
PR WE 3.4:
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wevent

k. 4

wparameters

k.

loadframecache

N

#2d skymap :’\‘
r

whlock

AT AT b lock (S

B, fBFHltilingf AP

Triggers

whybridskyplot

T R
spectrogram ¥

‘LR thresholded
eventgramns

wprintfig

L 4

wspectrogram

wprintfig

weventigram

/‘il_jﬂkymanﬁiﬂl{flmng)‘{
i i

¥ spect rogran i #T HH
f H Bllpng 3045 b

K3.4 weventfJii 5% &
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3.5 EESHMEN

Omega_Pipeline H P4R 2 fr N i S8R 2 S5 AR e s &, FES40E
AL ERIMERT, T TR A 21
parameters: ¥ Omega_Pipeline F G SE N S 7T & .

A ERMERI S L
3.4 parameters 7 ERIE )AL
R NN E R NNE]

analysisMode 'independent’ highPassCutoft: (determined from tiling)

sampleFrequency 4096 lowPassCutoff: (determined from tiling)

gRange [sqrt(11)100] whiteningDuration: (determined from tiling)

frequencyRange [48 Inf] doubleWhiten: 1

maximumMismatch | 0.2 extraBlockOverlap: 0

falseEventRate 1 outlierFactor: 2.0

blockDuration 64(seconds) maximumSignificants: | 1e5

conditionDuration | (value of blockDuration) maximumTriggers: le3

timeShifts 0 durationInflation: 1.0

injectionNames 'NONE' bandwidthInflation: 1.0

injectionTypes 'NONE' triggerFields: (depends on analysis
mode and clustering)

injectionFactors 0 triggerFormat: 'txt'

injectionTimeShifts | 0 randomSeed: sum(1e6 * clock)

RSN A€

#3.5 parameters 4L B A% 1) 4L &
stateNames: stateTypes:
stateMasks:
4 2% clustering [ 3L
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3.6 parameters! 7 Kclustering )4 &

YRR ENNE fEH

applyClustering: 0

clusterMethod: 'density’

clusterRadius: 4.0 (for density clustering)
clusterDensity: 3.0 (for density clustering)
clusterSingles: 1 (for density clustering)
clusterLinkage: 'single’ (for density clustering)
clusterCriterion: 'distance’ (for density clustering)

clusterThreshold: 4.0

(for density clustering)

distanceMetric: 'integratedMismatch'’

writeClusters: 0

Z4{ analysisMode 4 independent 1, 751124

#3.7 parameterst' 245 % analysisMode A independentfi, 75 1S4

B BRIME
coincidenceNumber: 0
maximumCoincidents: Inf

244 analysisMode 4 coherent I, T2 Z4L:

#3.8 parameters 245 % analysisMode A coherentl, 75 E 1S4

E BRE

skyPosition: [l

skyCoordinateSystem: 'equatorial’

apply Veto: 1

falseVetoRate: 0.0

uncertaintyFactor: 0.0

correlationFactor: 0.0

vetoDurationFactor: 0.5
vetoBandwidthFactor: 0.5
maximumConsistents: le3




2 # analysisMode 4 bayesian i, 75254
3.9 parameters 215 $analysisMode Abayesianf, 75 E IS4

R NN E]
xCoherentCheck false
FANER = A B
#3.10 parameters 534k NS4
numberOfChannels numberOfSites
injectionChannels
tiling: Q M4 R MtA
tiling 44
#3.11 tiling[) 454
G 1B
id identification string for structure
duration duration of data under analysis
minimumQ minimum Q of search
maximumQ maximum Q of search
minimumFrequency minimum frequency of search
maximumFrequency maximum frequency of search
sampleFrequency sample frequency of the data under analysis
maximumMismatch maximum fractional energy loss due to signal mismatch
numberOfPlanes number of Q planes in analysis
qs vector of Qs
planes cell array of plane structures
numberOfTiles total number of tiles in analysis
numberOflndependents total number of statistically independent tiles
numberOfFlops total number of flops in analysis
highPassCutoff cutoff frequency for high pass filter
lowPassCutoff cutoff frequency for low pass filter
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whiteningDuration

duration of whitening filter

transientDuration

duration of filter transients to suppress

e b 2B AT planes HH T IS 500 i :

#3.12 tiling"'planesft) £t 4

R YEH
q Q of plane
minimumFrequency Q dependent minimum frequency of search
maximumFrequency Q dependent maximum frequency of search
normalization Q dependent normalization factor
frequencies vector of frequencies
numberOfRows number of frequency rows in plane
rows cell array of row structures
numberOfTiles number of tiles in plane
numberOfIndependents number of statistically independent tiles in plane
numberOfFlops number of flops to compute plane

FLrp b TH B4R ) rows T THI S 00 B :

#3.13 planes rows) 4514

AR fEH
frequency frequency of row
duration tile duration for coincidence testing
bandwidth tile bandwidth for coincidence testing
timeStep tile time step for integration
frequencyStep tile frequency step for integration
times vector of times

events: JER DS K ZE44
events 454

#3.14 events[P 451

2R TEH]
time center time of tile [gps seconds]
frequency center frequency of tile [Hz]
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duration duration of tile [seconds]
bandwidth bandwidth of tile [Hz]
normalizedEnergy normalized energy of tile []
overflowFlag boolean overflow flag
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5$E4Z Omega Wsearch F 1Tk

Omega Wsearch J& FEAN 58 48 1 f 11 S50 0 W EL I () 85 2 TR DI RE , AU 48
BTt .

4.1 Wsearch i&17341

wsearch = MNE S

1) &1k} (] (startTime, stopTime)

2) 1217#: (analysisMolde)

3) Bk (blockDuration)

N, BLO 200 £, 12474504 “independent”, AFHRA A 32 BB A1,

ﬁ wsearch.

[globus@kunlun ~]$ /home/globus/omega—binary/bin/wpipeline search 0 200 —p
/home/globus/omega/parameters. txt —f /home/globus/omega/framecache. txt
1847 H &30
A 9 /> block, BAL HARE 1 4> block M4 5

Omega Search analysis
Run by globus on 2009-06-11 at 20:56:02

parsing command line arguments

startTime: 0. 000000000

stopTime: 200. 000000000

parameterFile: /home/globus/omega/parameters. txt

frameCacheFile: /home/globus/omega/framecache. txt

outputDirectory: segments/0000000000-0000000200

debuglLevel: 1
reading parameter file

channelNames: {’ H1:ONLINE-STRAIN’, ’L1:ONLINE-STRAIN’
"V1:ONLINE-STRAIN’ }

frameTypes: {’H1_ONLINE TEST 1’, ’LI1_ONLINE TEST 1’
"V1 ONLINE TEST 1}

timeShifts: [+0 +0 +0]

stateNames: {” H1:ONLINE-STATE_VECTOR’, ’L1:ONLINE-STATE VECTOR’
" V1:ONLINE-STATE VECTOR’ }

stateTypes: {’H1_ONLINE TEST 1’, ’L1_ONLINE TEST 1’
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V1 ONLINE TEST 1’}

stateMasks: [4 4 1]
sampleFrequency: 4096
blockDuration: 32
extraBlockOverlap: 0
doubleWhiten: 1
gRange: [sqrt(11) sqrt(2)*100]
frequencyRange: [48 Inf]
maximumMismatch: 0.2
outlierFactor: 2.0
falseEventRate: 1e0
maximumSignificants: leb
maximumTriggers: led
durationInflation: 1.0
bandwidthInflation: 1.0
maximumCoincidents: Inf

portioning segment
segment duration:
time shift loss:
block duration:
block overlap:

number of blocks:

200. 00 seconds

0.00 seconds

32.00 seconds

11. 00 seconds
9

identifying previously analyzed blocks

analyzed blocks:

reading frame cache

0 blocks

analyzing block 1 of 9 (0.000000000 — 32.000000000)
reading detector state

reading detector data

tiling search space
resampling data

conditioning data

transforming and thresholding data

H1:ONLINE-STRAIN: 188 tiles
L1:ONLINE-STRAIN: 481 tiles
V1:ONLINE-STRAIN: 563 tiles
downselecting triggers
H1:ONLINE-STRAIN: 52 tiles
L1:ONLINE-STRAIN: 73 tiles
V1:ONLINE-STRAIN: 88 tiles

writing downselected triggers

writing livetime

50



block com

elapsed
segment com

elapsed t

N

BITER:

plete

time:
plete

ime:

18

seconds

130 seconds

A5 = Trigger File, AL IS AN HIHT 5604 1

%
%
%
b bandwidth
%
0000000008.
0000000007
0000000023
0000000025
0000000023
0000000011.
0000000018.
0000000012
0000000024.
0000000021.
0000000007
0000000020.
0000000019.
0000000014.
0000000008.
0000000009.
0000000022
0000000027
0000000014.
0000000026.
0000000026.
0000000020.
0000000012
0000000027
0000000013

time
frequency

duration

=54

normalize

dEnergy

988281250
839843750
507812500
625000000
699218750
703125000
593750000
964843750
531250000
283203125
339843750
658203125
640625000
672851562
570312500
864257812
863281250
562500000
439453125
628906250
968750000
773437500
085937500
062500000
094726562

. 748e+03
. 151e+02
. 588e+02
. 013e+02
. 823e+03
. 148e+02
. 398e+02
. 620e+03
.591e+02
. 879e+03
. 440e+03
. 843e+02
.011e+02
. 063e+03
. 118e+03
. 383e+02
. 995e+02
. 950e+02
. 235e+03
. 312e+03
. 615e+02
. 810e+03
. 064e+03
.914e+03
.631e+03

. 778e=03 2.093e+02 1.392e+01
.883e-03 2. 048e+02 1.391e+01
.429e-02 2. 258e+01 1. 358e+01
.247e-02 1.213e+01 1. 354e+01
.601e-02 6.247e+01 1.340e+01
.916e-02 5.219e+01 1.310e+01
. 196e-02 3. 129e+01 1. 304e+01
.639e-03 1.037e+02 1. 254e+01
.808e-02 3.561e+01 1.251e+01
. 308e-03 1.204e+02 1.243e+01
.103e-03 3.223e+02 1. 234e+01
.221e-02 8.193e+01 1.214e+01
.419e-02 2. 263e+01 1.206e+01
.203e-03 8.310e+02 1.205e+01
.610e-02 3.831e+01 1.195e+01
. 368e-03 1.863e+02 1. 189e+01
.562e-02 6.402e+01 1.171e+01
.953e-02 2.530e+01 1.163e+01
.762e=03 1.479e+02 1. 158e+01
. 225e=02 4. 495e+01 1. 156e+01
.812e-02 5.518e+01 1.155e+01
.615e-03 2. 167e+02 1. 155e+01
. 743e-02 3. 645e+01 1. 147e+01
. 155e-03 1.226e+02 1. 138e+01
. 122e-03 1.953e+02 1. 131e+01
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4.2 blockDuration 5 wsearch i=1TR¢ 8]

N A S5 AT IR BEAE, A% blockDuration, 4F] A [A] block K
JETR R0 BT s Ta) S B
Z4.1 blockDuration 5 wsearchiz 47 i [a] 55 &

blockDuration segment elapsed time
16 347
32 196
64 157
128 187
256 347
SESINN
400

o | Va
o |\ /
/

150

—l—-#712

100

50

16 32 64 128 256

4.1 blockDuration 5 wsearchiz 47 8] 55 £

A LA, 24 blockDuration Al segment duraiont Jifi /& 41 N ¢ &, segment
elapsed time 5 /IMH .

log, (segment duration) — 4 ~2
log, (blockDuration) — 4

(4-1)
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HIP
blockDuration® ~ 16segment duration (4-2)
HER: 7 Omega Wsearch A, blockDuration FI{E R EER 2 KEBEIKT, &
MBAT &

4.3 ET Globus F&BIFHITIL

Wik Globus *F- &, FATAT L THREAR S AL 7 oh— G IR, FET1XA
JAR, FRATPRE A BT I TR~ 20 B Y, FF AT M & FUIG e e, T2 S Sl 17460
Omega_Pipeline #4746
4.3.1 FTHER

PAHEW G Wik B8 BOMT R, EATRIE Bk 4.2
R42 AT AN E

2R b1z A4 YEF
kunlun 166.111.137.44 FHL
zhihui 166.137.111.86 FEHL

4 kunlun %% 5 [#) Shell #£)%°4 A.sh, zhihui [¥J Shell #2374 B.sho FE£FUF:

432 EBEFRE
AR W& 4.2:

53




kunlun

AL S

h 4

K 1% parameters.txt

A 4

Iz 1% framecache.txt

y

% B.sh

y

MER zhihui

] segments

1ZAT B.sh

A 4

MIE% segments

A

1247 Omega_Pipeline, #2% 0s - 150s

A

4 BAPk4E segments !

zhihui

el a5 P e

A

1217 Omega_Pipeline, 1% 150s - 300s

y

25 AT AEAE segments

y

¥ segments 1% %! kunlun

] segment_zhihui SC{4-3&

K42 FHATHRE P URE
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4.3.3 BITHER
[globus@kunlun ~J]$ /home/globus/Desktop/A. sh

removing kunlun’s datasend. txt

making datasend. txt

kunlun’ s globus setup

removing zhihui’ s parameters. txt and framecache. txt
sending parameters. txt and framecache. txt to zhihui
removing zhihui’ s data_test s6vsr2 folder

creating zhihui’s new data_test s6vsr2 folder
sending data test s6vsr2 folder to zhihui

removing zhihui’s B. sh

sending B.sh to zhihui

add execute permission to B. sh

removing zhihui’ s sengments folder

removing kunlun’s segments zhihui folder

creating kunlun's segments zhihui folder

run zhihui’s B. sh

run zhihui’ s Omega Pipeline

Warning: No display specified. You will not be able to display graphics on the screen.
Omega Search analysis

Run by on 2009-06-14 at 17:41:17

parsing command line arguments

startTime: 150. 000000000

stopTime: 300. 000000000

parameterFile: /home/globus/omega/parameters. txt

frameCacheFile: /home/globus/omega/framecache. txt

outputDirectory: segments/0000000150-0000000300

debugLevel: 1
reading parameter file

channelNames: { H1:ONLINE-STRAIN’, ’L1:ONLINE-STRAIN,
" V1:ONLINE-STRAIN’ }

frameTypes: {’ H1I_ONLINE_TEST_1’, ’L1_ONLINE TEST 1’,
"V1 ONLINE TEST 1’}

timeShifts: [+0 +0 +0]

stateNames: {’ H1:ONLINE-STATE_VECTOR’, ’L1:ONLINE-STATE_ VECTOR’,
" V1:ONLINE-STATE VECTOR’ }

stateTypes: {’ H1I_ONLINE_TEST_1’, ’L1_ONLINE TEST 1’,

V1 ONLINE TEST 1’}
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stateMasks: (4 4 1]

sampleFrequency: 4096
blockDuration: 64
extraBlockOverlap: 0
doubleWhiten: 1
gRange: [sqrt(11) sqrt(2)*100]
frequencyRange: [48 Inf]
maximumMismatch: 0.2
outlierFactor: 2.0
falseEventRate: 1e0
maximumSignificants: leb
maximumTriggers: led
durationInflation: 1.0
bandwidthInflation: 1.0
maximumCoincidents: Inf

portioning segment

segment duration: 150. 00 seconds
time shift loss: 0.00 seconds
block duration: 64. 00 seconds
block overlap: 21.00 seconds
number of blocks: 3

identifying previously analyzed blocks
analyzed blocks: 0 blocks
reading frame cache
analyzing block 1 of 3 (150. 000000000 - 214.000000000)
analyzing block 2 of 3 (193. 000000000 - 257.000000000)
analyzing block 3 of 3 (236.000000000 - 300.000000000)
segment complete
elapsed time: 71 seconds
removing’ s kunlun's segments folder
run kunlun’ s Omega Pipeline
Omega Search analysis
Run by globus on 2009-06-14 at 17:42:51

parsing command line arguments

startTime: 0. 000000000

stopTime: 150. 000000000

parameterFile: /home/globus/omega/parameters. txt
frameCacheFile: /home/globus/omega/framecache. txt
outputDirectory: segments,/0000000000-0000000150
debuglLevel: 1

reading parameter file
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channelNames: { H1:ONLINE-STRAIN’, ’L1:ONLINE-STRAIN’
" V1:0ONLINE-STRAIN }

frameTypes: {’ H1_ONLINE TEST 1’, ’L1_ONLINE TEST I’
"V1 ONLINE TEST 1}

timeShifts: [+0 +0 +0]

stateNames: {” H1:ONLINE-STATE_VECTOR’, ’L1:ONLINE-STATE VECTOR’
" V1:ONLINE-STATE VECTOR’ }

stateTypes: {’H1_ONLINE TEST 1’, ’L1_ONLINE TEST I’
"V1 ONLINE TEST 1}

stateMasks: [4 4 1]

sampleFrequency: 4096

blockDuration: 64

extraBlockOverlap: 0

doubleWhiten: 1

gRange: [sqrt(11) sqrt(2)*100]

frequencyRange: [48 Inf]

maximumMismatch: 0.2

outlierFactor: 2.0

falseEventRate: 1e0

maximumSignificants: leb

maximumTriggers: led

durationInflation: 1.0

bandwidthInflation: 1.0

maximumCoincidents: Inf

portioning segment

segment duration: 150. 00 seconds
time shift loss: 0.00 seconds
block duration: 64. 00 seconds
block overlap: 21.00 seconds
number of blocks: 3

identifying previously analyzed blocks

analyzed blocks: 0 blocks
reading frame cache
analyzing block 1 of 3 (0.000000000 — 64.000000000)
analyzing block 2 of 3 (43.000000000 - 107. 000000000)
analyzing block 3 of 3 (86.000000000 — 150. 000000000)
segment complete

elapsed time: 88 seconds
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TESEBR N, ANTFERRRIFATIIZAT Omega Pipeline I, #0K: S50 FHf 7
A, Kok, AT SEIRETE AL data test s6vsr2 Hi Al framecache.txt SCAFIA
W, AHRH TSI ST AR A, I AR IR parameters. txt.

B 0-500 ¥, FFATAREE, P& THEALE AR EATI R, AT P i ok
{H1E A F£474L Omega Pipeline 1247 B[]
#43 SR

blockDuration (s) BHL () T () B!
16 568 302 0.53
32 301 151 0.50
64 235 136 0.58
128 268 192 0.72
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