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locked. out Fri Oct 22 15:30:07 1993 1
Analysis of 40m Interferometer data by program LOCKED, ver. 1.3
———Datarate=1973.684211samples/sec:
(" Locked range =0, 10 (primary) 0, 10 (secondary).

Start, sec Stop, sec Stant, pos Stop, pos Duration, sec
0.000000 476.689728 0 \ 940835 476.689728
492.785522 743.972595 972603 1468367 251.187073
760.855774 1114.524292 1501689 2199719 353.668518 7
1114.531860 1124.978882 2199734 2220353 10.447021
1152.187866 1518.303711 2274055 2996652 - ~366:115845 =
1528.930542 1709.978760 3017626 3374958 181.048218
1790.484497 1792.590698 3533851 3538008 2.106201
1807.769897 1831.031006 3567967 3613877 23.261108
1841.075684 1956.623047 3633702 3861756 115.547363
2019.886475 2385.952637 3986618 4709117 366.066162"
2409.066162 2482.376953 4754736 4899428 73.310791
2547.590332 2578.055176 5028139 5088267 30.464844
2902.226074 3510.479004 5728078 6928577 608.252930
3522.818359 3641.461914 6952931 7187096 118.643555
3719.637207 3744.149658 7341389 7389769 24.512451
3765.900879 3832.784912 7432699 7564707 66.884033
3875.078369 4087.691406 7648181 8067812 212.613037
4298.948730 4555.284180 8484767 8990692 256.335449
4590.158203 4630.718750 9059523 9139576 40.560547

7-0‘}&/ :(, 7‘« %-714‘00\ (wlaj f‘f‘ C.r/. !ar c/vé' m‘lé> < %{30 7/g 70—0 Sec,phqé

Total Fein heh= 3577 71487¢ second,

Ttol drre qrilsed = 21T0. TT3( 83 seconds

_:.~> ,Dr-ﬂl/ <7c/e < 77379

/Derceﬂé %‘74%&(/ = 7.4 . 7 %
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pulses.out

Data from file chanQ analyzed by PULSES, version 1.3.

Thu Oct 28 15:37:02 1993

TRe (0/2lfr3, Sechom S

Data rate = 19736.842105 samples/sec. Threshold =245. Delay = 2.000 msec.

Delay mode: reset

Time, sec
4.218709
4.321259
9.203701
9.206082
49.185833
54.185364
58.619408

98.998306 -

107.731216

114.638908
114.652740

124.295517
132.394287
140.627457
154.437317
172.926086
189.726807
198.227158
251.586746
268.519348
277.344055
296.683838
300.244904
304.515594
305.312225

Height, V
1.235352
1.279297
1.347656
1.274414
1.215820
1.269531
1.293945
1.196289
1.230469
1.245117

-~ 1.987305

1.201172
1.245117
1.196289
1.210938
1.254883
1.284180
1.230469
1.201172
1.240234
1.196289
1.196289
1.289062
1.367188
6.572266

Start, sec
4.218709
4.321259
9.203701
9.206082
49.185833
54.185364
58.619408
98.998306
107.731216
114.638908
114.641945
124.295517
132.394287
140.627457
154.437317
172.926086
189.726761
198.227158
251.586746
268.519348
277.344055
296.683838
300.244904
304.515533
305.311005

Finish, sec
4.218760
4.321310
9.203752
9.206184
49.185883
54.185417
58.619457
98.998360
107.731270
114.639061
114.661201
124.295570
132.394333
140.627518
154.437378
172.926147
189.726852

198.227203

251.586807
268.519440
277.344116
296.683899
300.244934
304.515625
306.628601
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01-Nov-93 Mk II Calibration RES Revised: 12-Nov

Calibration of interferometer displacement sensitivity, using East End calibration coil
Based on Bk 30, p. XXX calibration of coil drive in terms of 40 m arm fringes
Network tlransfer function measurements used {(no explicit resistance measurements).

mu = xfr2/VE= 4.74E-05 m/sec”2/Volt (P. 49Y)

TABLE 1: | O1d method of swept sin.
Power spectrum units of swept sin calibration used to normalize gravity wave signal Vg.

H = ~42.07 dB current ratio [through 1 ohm]/[direct to coils] (P. 72Y)
alpha=muH= 3.73E-07 m-Hz"2/Volt = x £%2 / V_lohm; Calibration relative to source setting, Vs.
alphal= 1.47E-05 = (2Pi)"*2 alpha
Span BW f0 Vs (line) x(line) x(line) Vss(Swpt) k1l dbl8
line nvVrms mrHz e-18 mrHz mVrms 5
100Q0 18.74 1230 1.06 6.04E-17 35.6 110 (3.75E-0;:> -231.47
5000 9.37 1230 1.06 8.55E-17 38.6 110 . = ~-234.48
2000 3.748 1230 1.06 1.35E-16 42.6 110 8.38E-07 -238.46
10Q0 1.874 800 1.06 4.52E-16 53.1 110 1.18E-06 -241.47
500 0.937 400 11 2.65E-14 88.5 110 1.68E-06 -244.,48
100 0.1874 80 110 1.48E~11 143.4 3000 1.02E-04 -280.19
0 0.0937 40 1100 8.39E-10 178.5 3000 1.45E-04 -283.20 cg?ygéiﬁf T
NOTES:
BW = bandwidth; (f0, Vs(line)} = {frequency, level} of source setting of sine wave calibration 77
x (line) j= rms displacement of calibration line / sqrt(BW); shown in m/rHz and dB rel. to le-18 m/rHz (, /Lh%dﬁi
Vss = Setting of source for swept sin measurement .
Let H = Transfer Function from Vss to "gravity wave" output Vg
then H = JK, where J = T.F. (Vss to displacement x); K = T.F. (x to Vg) 7P7#€31? e

__Hl = H/Vss, the power spectrum of Vg in response to Vss (unnormalized by Vss).
G = Vg/ (Al omega 2) = X/(alphal ¥ VSZJ  ——————" 7
k1*G = Spectrum in units of m/rHz

THE AmBz> 5=

(k1 computed by k1l = alphal * Vss / sqrt(BW)) Al

db e fL/EIG;qp
TABLE 2:| New method of swept sin
Frequency response of swept sin calibration normalizes Vg. - éE;db;
Source loaded by 1 ohm; Swept sin level recorded is independent of Vs. L?%
G = -9.27 dB current ratio [1 ohm]/[direct], loaded source (p. 72y)
beta=muG= 1.63E-05 m—-Hz"2/Volt = x f*2 / V_lohm; Loaded source read by Channel 1
betal= 6.44E-04 - = (2Pi} "2 betal
Span BW £0 Vs{line) x{line) x{line) k1l dbl8
line mvVrms mrHz e-18 mrHz :
10000 18.74 1230 1.06 6.04E-17 35.6 1.49E-04 -283.45
5000 9.37 1230 1.06 8.55E<17 ~, 38.6 2.10E-04 -286.46
2000 3.748 1230 1.06 1.35E-16 42.6 3.32E-04 -290.43
1000 1.874 800 1.06 4.52E-16 53.1 4_70E-04 -293.45
500 0.937 400 11 2.65E-14 88.5 6.65E-04 -296.46
100 0.1874 80 110 1.48E~11 143.4 1.49E-03 -303.45
50 0.0937 40 1100 8.39E-10 178.5 2.10E-03 -306.46
NOTES:
BW = bandwidth; {f0, Vs(line)} = {frequency, level} of source setting of sine wave calibration
x(line)| = rms displacement of calibration line / sqrt(BW); shown in m/rHz and dB rel. to le-18 m/rHz,
Vss = Mes xd value of source output: (50 ohms source loaded by 1 ohm).
L S
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Let H = Transfer Function from Vss to "gravity wave" output Vg

then H = JK, where J = T.F. (Vss to displacement x); K = T.F. (x to Vg)
Compute G = Vg/(H omega”2) = x/betal )
x(f) = k1*G = Spectrum in units of m/rHz (k1 computed by k1l = betal / sqrt (BW))
dbl8 = Level of G that corresponds to le-18 m/rHz (computed by le-18/kl)




////Z/ 73,774

y, . A/

T con no? 3e?l* any st sl el fratiod ,7ec7ra foorm —The
Mark T £ come eu? B o reasonclle Jowe! ws vy o/ Hes-
Bols or my vatie 4 oo, The o4, eﬂ?/,/bn & dded "
i Loks veencle. gty Ao lsnept s recorded £,
it drdss | is - lo0 /B for ger fé«, of fhe sthers Aor i

Fup .

/L/owewr 7%?5 /)7" 7 be Z kczé/ f//s 7{"' fhe mo_ﬂ[ Vcc,an/ 4/4/{1
(;'F 4 // / 73. j use "O/F/q/s; ! 7{, c,,['/”é /Kc roiee .7:0671/‘0’1
59/544474/%/ é W—/‘ e~ ﬂo«n %. 7{1}"8 c/ammh Jqfa g/ 7/4 A"j/;lmb o/

$ 7l/bb 5. “ “
tc ( »w/n/f- dot Cﬂ/c«A?é/ on ///7/73) Z  qse ,';/h/qci(
as 7%9 Cﬂ/'/roﬂ(ta/ 7uec7£ram bom f[? //Ji{z34

7Z€ C//)’c)"f/4467 ée%wfn /39/!'5 a'n:/ﬂ;;/ mm/er % f“’é "yf'/ﬂc- ’ o »;/#Z?
(4»»‘1[5 (K:) can Ze e)y/é'/h&/; é a O('/ferm/ ca/'/ Kf{//rﬂﬁ{?ﬂ VY /4

/qu-A j 7Ze Wz?lfb 1!6‘70/(/95’/, V0/74'j£ fg ﬁ‘/e (01'/ am/ qcé,g/e/fz,zzﬁﬂ
0[ ﬂe. %esf' Muss /5

Sy = 3.05¢2 « 07

Yoz = 373 x o Y

I “’;// use 8)!'5 /70/4{!6}"; 74044 7%/& /t;//ouqf'j /,/‘,})7%4{7/ hatd fé@‘
/M‘"’/‘- Z ‘é/z«



r '/t;unJ an Crror /n m7 /”:ﬂ%mzéca rou%h& 7{> cw//'/hﬂé rhe ﬂ‘mé

domatr date yuirg swept sire,  Calibrate PSP, The funduidH
meton Autor Fo allow b Hhe diftwent budeis s berbees
fhe power .?ec%fqm oA fhe Fme dowark doFy and Hie swept
she and b put o resalt i B pudad of S was

Bweg )./ . Ve BUWSB
_B—I/;/;}— W///f ;/ 54»4;4/ /4.@ p{ﬂen CBW/@Z

Bu/ :‘ Bva u—:'q/% 01[' /,»,e Démmh /pwer‘ ?ec /mep
BPwvpB = /gﬁc/m'c/fg of JM/IZ Smne

C,,rer,-/eq/ -,4,~ 'f/e /ﬂnn w?nq/ﬁa/ %e /wmz/m'q///j ovelr g /ﬂ//{%‘% Gre:
Blyd = 1%. 445 o
PR = (8, TF

I aleo mac/f‘?//‘(’/ Q{/'jnﬁéﬁf/b ﬁ 1)15/44/5 //e MA’AI ‘f’/'/
cd //'qu 7zz'm_ /’/oﬁ(;b /%e, 74‘/0 54/4'/rdfeq/ ,5/047[/~q éﬂe-/éer ﬂ;aes excﬂ//ehr‘

qgree-meﬂl'.



1 /29 f23, T7Z

If Qf/sears }’A“% /'Ale ’/?rﬂé f«fT’ o xcfll‘on S pa’fl' a U¢7 ve resm;éfiug
p

1L1W8 ‘1‘0 ﬁ:/re o /)pwer- s/afaffum 07/- ﬁ& Vr‘mf %«;r’ //& /':’ Jeaahq/

s ~ 70 caunf,y[t 0. 2F/8 V) I recq/u,z%&‘/ a /ower ,gfec%ru;y,

/00 56(5’)‘/5 /'747[37 99(-7["”' { 0/ reoghy //// 3 . (A’f’ 757 ses, }«"34
M=ZOZ‘/> This /s stored ay "»o/w/g- /9st/

///7—7/ 72 7TTL

\Me can m»c/e/ ;/317[6&/ Zun’ﬂ/féa{fﬂﬂ 61[.365 as 57lpc[a57[/‘c nolle
WA;CA 22 l"’z"%f 0“71 74’ %Aﬂ /V/Z“"ff ‘/rezumc/. For 12 o // 9/17.[:

ww/ a t/oV ranjc 7%& rms Va/ue M[’ fn/z dzm'wéﬂ/ .f/or./as?{'c

hoise /53 AT
.

ot= /. A: jm.,//:s% V0/7é!‘7e .:7[6/9
T 2 17868 « ¥ 2

e » TI410 x /o7

I /[eh /u% /[,’5‘ ih7lo /Ae Seme '/,Df‘m as & froa/aceq/ /7

w’ 17 3ef7£1377 7%? [f% 07[ /02;( }é‘eZuﬂhcl‘F.S 74’:)»; D ”/0%/@‘

Qm/ CA},,‘J,},\? A/ /OZ}‘ 7€ je7[ %e Same Vﬂh 074 eaa/
'/;E-ZVEncy_ The 7‘“«’ 74%’} /‘)Vacérce:/ V7] /%/5 M/, Nc//z'/wa/v




wd gl can e hbd Ly e oty
poise [Qouer sp cctram. — 7his g YT ] )"

W/MA are '}%e eaaz'lfa /t’/ﬂL a/s/aécmff% nosse /m;% qée 7€ /2

or /é A/ Zhoﬂ%f‘i(’/f‘b‘? etrot,
A f/o?l' A f/e "8561/?{5 ’g/AW-‘- 74"3 /47‘ 5/9"5 %/47[ Zémhz#?ﬁéﬁ

o

F{’[%fé q/o ‘”74 /"hn'/ our Z‘S//memm/ Yo i5E sfhslA}/ié P'Y‘?G//er/o/j
/t’Aw £0 /7& 72@ f[:% (s ma/e 17 1;—;:9;*747 /Ae Comm‘M/"

c/ew'ce. A/’F/A ¢S )/@ : OF@: A’/elmme -A/”j/

in?L the . sm c.ammau/ A:/c ) 7o f/»?L /A',e i”e,{u%{:qj [/f. o4
the 35*':/ [/oor' /:/p/)zel”’ 7 use 74»»: 7%? //»/3( /orabr/.'
plothpd leame. byl

The /’en hwmléer 710 use fo élraw a //3')‘2 5 SG/CG/E’G/, /" H

with fAe CTYPE cmmuma/. Tha "gi'ma/ mw/ Conporsivm 1S3

CTVPE

m fezer
Por Namber = 1;771536"‘ - !




m/\/}I—z

10°°

40m Strain Spectra

107"

107°

107°
10710
107
10712
10712
10714
10718
10718
10—17

10—18 LL

From HP 3563A
Calculated from Data
12—bit Digitization Limit
16—bit Digitization Limit

] 1
40 600 800 1000
Frequency, Hz




r /i3 TTL

VAl oFf Hese were Fud

where |

| The 1\2’4»»«91‘&;— P o
[¥ e s 4

C‘«nn/,, B

et

Uy 715'

17

/.

V;-l:w ~

\10\

areée. o

%«é

| Stanford

/ Cimar, ‘

i laser Stue
| Rong o e

A

r«? sine /f/v:zzé

ran

Strain ¢

Artifi
* 720’;

5 €con (/07

Yy s B

ﬂ ol

Wy

F«,-Séwe
BP (6~
«;,l,fa/ P« /
» ol f‘e an

P

T A P )

Al

o on

| /P.;;.;é;a

T %

b: T

7721:4‘,/ Zn

/’ZT /09 %hl/al"

ﬂzcro ﬁwé
PAR /3 Bf 003 300& /oé un,
DC (‘4/0/64/ 5/?{41#;

%7 LP 8 Hz

.Qf.smarg 7@1“ L
Bp o ()3 /uo/e

-9 an 3/

s;‘r/e/att

Chanmels

b Fler
’0('/5/8, {. 3/&/ n/(rf;k

Z/é Gadr,

,‘%,_, f.’:’v .

ses. %mﬁf- (see next |

clmmc/ c//mrnf fg!’m fn:

/agé: /w éo/

bof = ot
(oo AH)

AC
Dc

e o ' o
'7 o/j/oa/‘”_ o

WDhe 1S w/ﬁ

pc,

V s thea/ﬁ -
P

e

3/.03,

Takens |

B8P wo-244
JaﬂlJ A’C

(ﬂ‘b“ CHAS s .

b AAD

l’ﬁ’lla lgﬁ("l F !
:,T' /’G’A%g/zw;;vj q/a/a,, u/’% ,fA(’ //35‘0/3/4 *?847“&- 4’&41131‘,,,,,,,. |
IDRENI | Moive Puwer fﬁ'ufm, ho cald sine | ‘
- ,DRFNZ- /%;se.‘/,’wer iﬂec Ca/‘ séng @ /é/‘%’z, /ao’...V,,..S, N R
DRESS [ , ,5;47/ Sagl ﬂMrfe( /07 b Vs is007c0 bie/ |
LRFS T , Co/‘ereme o KFSJ'{ I S C S
DRfss I4 Ae,wa s ez | REW
DRFect | Cq[r‘ra'/éJ /me f/r;"n@n«{ﬁ. , m 5 Mo sine
| o gw)wm.ﬁs/ She



T

Atilreial Pbes

O 4 1% 5 Jﬂ*ﬂ riam e (47‘ ,in‘,_:rﬁ‘{:'a77 0/3:5{ ﬂtﬁ_fh
/‘f IZ m Icq/ [rn ﬁaﬁ cal,‘[‘ fm fe sc-yjaf

. ee I'P.S"' u/its fo Ma/«&e &l 5/ag, /. Cuecl/ls.. [ I
et ! Philps PM 5193 yf,’m..,.,,//;,,,/uw AR -

- F;Mo)é D1 @fht’m . C'/ln/?i 50 /4}3 7‘0 ,,c/a )‘/AS‘. ﬂe/m/se
Cyg-/f /oeléec/ //9 ¥ ‘

le syl ||| Ak |

VQG‘@J& 3 :‘fancéte/ WRES )r /Au/.(er / 0. -S- 0. / b,f‘w
i q:‘:]%e ow?jou/.‘v,,e{,,% /%//,/9_5, - 712 ///r-u was \Gary flsee |
| absve Te resve om % .57.,1’7/}1 ln/ Me O/ Vsl was A"‘/“’//
bqriec/ TAC .se1‘u/n was! |

e LA S . S
e

13048 Honaotr [—2 L2 Cliwtion
WJ,«-I‘ s [ I S

“




TS

| Folomi

. _jﬂ/as,, )

b, 3¢,
/

z /.3 }f/o |

i ”)( o

e v'“’ S

3.4

[?-7(4 /03)

Ve Hlae
b

=G 3
27‘

,scf’f? on /’Ae
gn  €éx a

ot 15 80.
2

b 4 fad

j‘ Q- J:sé&@#ﬁ IN*A/‘IL/
fochor

kg o ®

o /,;,;,j Sallnb AL
=) (7ot
Mpms

-y
0
Zo"‘

¢ c‘{‘mm

of SO

_ Our_r Psu/)‘:v

¥
07 | m

- ———

et

{8 f rt‘&

and/7 ur o

as Z.

oheed hat ¥ s

ackofsf

|

S‘au // ‘AM d”/

a~€_ Mo - QJJ

Hmg 2

Ao

relafive B

e ﬂ(rhfdé‘.

€ ”Pﬂfl -




13, 7/ C

Al fer EouiR

 Zme | Gme S S iy = S
| 85 ?*!v'f"/w';’fg */ﬁ; fm €7’f }42,,,,{;, _438 1
B T~ R VA il sne” 5”‘/11&, fo.8 b b5 om. |
+/M?o ol :jscwe:far/ 14@/ -""'7 Lt e e
"“" 1907 Vs,{,.,{eq/ 1 Vos. Jmc /4“‘5 R
[ 0’,5'1/?;5(#.; f«g‘;‘ ,,,;35;;14 |

,q?anM~~ ,,,D%Stoma&ﬁa/ 2l rea j“ y)
101w STy § el 0l5 o ”""*: s )m L
I Yy cted. " / Vomy stondore! </ y Doweted it ,/,,,«
P02 | 5{ pped 0 /. ’; racr| s tanchal_pu lics. W
I «Tter0qtor . S o
B P i ﬁlz (2% w) (/W / 537 Al ‘7’2”’”2 €72
I by i/ e 0 S B B

U9 Laser Faeq o _ wrars Amer | t4ifores |
_,_’_/0;0;/: ) gﬁﬁoe(///ewn%g ir/’i‘&/ notmer ass

%/70 wr;'%mj m@ér 7‘5}6 %7$6¢an15. S T S B—




12/2/73 ¥ pm
7T7L

CC' / é,-q 7‘e¢/ “‘Dl‘é‘ﬁlm.eme‘ﬂl Be/;re p" 7&“ Ruh

p——

X=1 . 6kiMz
Ya=45.4339E-18

M: POWER $PECE ) ‘EOAV‘Q Oxﬂvlp Hann Qv

Y=9.,99998E--15

Has 1.6 kifa caldn, f,
Sine n‘l‘ /06 ,,,V,..‘«-

§¢w€c/ on v/z.r'{ 31.03
as ORFC2 without
Stalar /'ad‘o,- ot
378 xt0"7

?‘0 /au+ }'n m/m;.




—/WW

Mt

Mober Goeg kel it wd chored e Ppe dhie, 7
suceeded 1 veodng 3YSD secs sut o the 536 Haf
are sar/?asf/ 8 Ae, QA Ae 7",0{ Lm/- f C/q//-eq/

mos% 'f //e MSL’//(/ 741* mc/éw//l /4.9 fﬂ/f'f ZG_Z ‘

"“é'ea/ 504760/7 7%0/4 a /{)Iéo‘yr‘d/n 07/ 54/”’/’/@ 1/‘7/5-(

fl" //_C' 536%_/0?) SAWn F//W/ﬁ ﬂe Aaq/ /(,,,,/m (A@
7Z 7L’/‘Q C(t’#'/a/q( /)a

4?5 are earé ees,
: /2/8/73 - 774

Z  pan Euées A thd all  Fhe /:u/aes on chame /[ l(orfsborn/ 3
pu/se mon/'%ﬂ’ ) .

wl
pelses Chap/ - =1 -7/ -f?seZL ‘

T the .70/" the cesalt /nfo A 0.5 /. @ a/d/(/ 1
s, (o ”

(Sawr‘ce /cbé/ ) /ué-es /(/um ,44/5' /HI’J

IV = 3 :
V = 3p9 /m/:es , O.S'Va-)f?é /’NISP.S,

0.1 V =5 59g

/J“/f és




I /o,é ‘Ar c.cr'nc;/pm !e 74*92/) 5% raip /l{/‘&‘ Um/ @ll’z/"(:’da/

]Ju,{u-s a“1£‘“ various siges . 77;e fea/{'s in 57&*(/1'0 Sees 75 occuy

4AD¢¢7L /M.c /a?‘eo- %’Aeh 7(4668 h f/’ 4’74.74;/'“//“/&’ »vw//g/-‘

Cb‘fhc/'c/g%ce /oaéesZc/a%/q,/ges/[/.f/af -7 & 00/

“$ o. ad/ - U

7’.‘{,‘5 el for /th /’1‘?/5&5"

£ f Overlyy Eient = 4
CO//VC/ 0E/VC£ 2 269 & 73359

Rely tive Gomiz ~247 73359

7hus a&r/ /V/‘fée @ Bins A $itmary for ol sipes:

Source Leve/ A Ei!z’ﬁf & 4(/”4/ % 4‘0!/

! Vomg 309 36 7 /00
0.5 Vrmg 594 S i
ol Yy, 98 / 6.17 %

L madp o /,/074 o /aée /(e/‘?l{ffs‘ T hoge a reasoaofle
#ruKO/J a'p Jﬂ cacm713’ = 0.9 V wéf.;/
be Fuetn /M/.fu o 0.2 secs.

/w/it.s céa»/ -/oy- -d/ / -7‘ §0 .resef

o ,Jﬂf
wt f2 -5 fuée}.aaf / jre/o -v /74:"947( >61§'//
b pulfdut <] 5 b 3.002919 6975 ~n

ﬂ,w‘ a ean 7{"'12




Unwﬁar;lqna‘fe//rf fiis J"@/ "'07L fnafée fﬁ/;g, '/9/2‘[134 61'43 /he a/aw'ﬂ

(e humber of coun®s. T stead (oaded pulB.dot
MATLRB  mufliplred it ,47 208 Do comer? B courts ond
ten wrote it ot gguh o, puld dat,  The,:

bimmer palldat -1 8 -f 615 -, (s
produced o corredt /,.,,,,,-@, This is shown o /raing,

12/4/73 - T

Untochudely o 0 Vo arblicd pules shosld shru up

a5 a 5@»./) on the /ql;e A‘fﬁ# ,{,‘3-7%3 ram af 022 V.
Thus our cutodtl at 0.3V wold Y %3—, Z heed re/w{hj
Hhe abme pravess with a Hhrechollf ot 30 comts g 19 V.

At 20 wumf; ,-47//18 »Cun f;)ré Zefumq }Dq/.ses is 8 ms. The

4/-;743% 1§//ou,5 There Is ewézé,,ce o‘(z wm/ekcoaq'/éf’y 7%4 5”0/4/"
/Jw es. Mo AWH/P 14 ée SCCh Aue %o #c, o./ Vrn: dr%’é’bé/

/JL,;'/SGS .




Lep1s , 77¢

« Lo 2
Histogram of Sample Value Tepe /2293, Sectin

! H 1 I [| l ) 1 I 1 | |
10 8 E_ 3
10 5 _:T— -
: E
- 48 minutes of data -
, 0 o= 0.09V ]
107 e 8o= 0.72 V E
£y - Z
)] = _
Q - \ -
5 1000 | l] E
pd - 3
n i .
- | _
| l _
e i
100 “l E
! E { E
B | ! _
- Y | .
‘ \
10 L ﬁ ~
- l -
- 5 Il 7]
- | ]
L | . ‘ -
O-(B -—-_ ] ] [l llI 1 ] I H ] 1 1 I 1 | | I 1 | 1 I I —
0 1 2 3
Height, [V|
- -




100

Number

10

lb‘,/q’ - b e

T"PL IL[‘L[?}, Section 2

I|Illll| T IIIIIII' I IIIIIIII I IllIIlII

|Ill|

Histogram of Pulse Heights
T T T ' 1

{ i
0S5 Yoy arlicia] pulses

\1/ i.{)‘/r»w’ fv‘z"}((}{!“;’[ /'?é”{é(’:’}

llllllll | IIIlIIII | IIIIIHI

| lllllll

IIIII

. P‘I ll |

Sl pe fee
;.'> 30 7 / (/I‘m.s Or 7[,/} r‘«'r‘i// f)m/:fz"j
+ 2 ofhere




Numb er :

10°

10 *

1000

100

10

Histogram of Pulse Heights
I I i 1 I t I T

/(1> 1§ &
-7:1/’6 /2/1/?3, SQC+}M Z

I T TTTT

I llllllll T IIIHU] I IIIIIIII

I llllllll

.h|, Rt

! II|lIlI| | NN

1 IJIIIIII

Q
Height, V




. }l/l//7-.3‘, 7L

l: ?xu‘{ ruc {e;/ & mi nufes - aréw J[afl‘q - AF, A q,.a,,,,]? QS

o,

Tape 1fslns, s 2, 1600 1700 seconl
(2/13 /93, 7TL

T waut + /dA‘IL /‘ﬁle ﬂfﬁ.l{:‘p‘q/ /vq/ses P a/i.s//?cflﬂ&y?{

E
o
k= < L VAU csiming )0, 30)20

( for The /"’30' /M/ses:
Vtt) - V2! siput wazs 2% [ooo

A8 = oo [ (L wt) dt o< t< g

'r'oc(w - w‘-smw{)

x = (Zza)* (3/4 <3 73"/" \:/;L)

P
- 30JdB seerce ottn. col /[ caltd.

To J& 7%1'5' Z wse o/ /ﬁa#a.nﬁzq fa aui‘]&uf /Dl;'j-l‘"

£l /) i>0 L t<owor] = Sertl2) Sul2 A € fo0o ]

£Lt.] =0




} Artificial Pulse

I 1 I T | | T T I l

Source Voltage

PR CE———
L | 1

IIIIIIIIII
Illllll'lll4|ll

8x10~ Displacement

——

6x1071
4x10°

2x10714

IIIIIIII'IIIIIII'IIIII

m
O..mﬂ,
1j T | T | 11 I T I L I T

’ 1 ! 1 ] l i | 1

i 1 I 1
0 0.0005 0.001 0.0015
secs




o

1/3/1% 77¢

lyé‘omJ:arf'sot‘) o'lp Pu/ﬁe k‘('/fs ana/ /Q/ﬂs’ hosse /Pee/.'

Tope 1288, Sobon 2 hes 759 oy foun OF Hece

70{ are wr'nc/‘c/(ap?l mlﬁ 0}-76'/4:/'4'/4 im/wr.sxc/ /M/SC.S .
[ See

/2/2/73 W"'%C‘@/h) ﬂz} /eauc; ¢ re«/

/w/‘t’f 7[;0\!
Aum’v 2703,2 secoac[s,

or O 77 fa/sé’s/fm’hw{c .

1e[1¢, Thur.

Ts um/m—e the Ris 2ol /t"/’ i “'/“‘/“’Q #’- /om.'r:/ecﬂ-
ot Ho hoise in Hhis 5ec7tt'ﬂ‘!- T ke some Hme X"’(‘“"*‘ Arowh
/:«/)&s:

c/ff C/an/ -'zé //00 /08 ‘A,}, 70)- > lm/uf/z /Jy
fﬂWch "70‘4/7.' 5&: -pro-

k34 wm 02y >a7v«/z/ésq/
7; (M(l&&-* 'f‘:ﬂ’ ‘{U ?ZMI'VQ/C"‘IL /ﬁar,é I “.u'{s _7’ il 2 7‘,{&

Q/gom‘#'" -‘lée'lu&/ on ///7/73, The #-les used are

Jréssz.q/«% ard c{,—{},/‘@“ﬁ L the smﬁ sing /wer-7ecf?n.
[‘;"M(IIQ"

(drbss 2.dt)
(holoul-]./NJ) = 13

2 & for BW fudty since
rfasl. mat)t o come
(o=t T e

7 mﬁm adfee SRS r'“““/)
Jo bz-far ¢,



T/o'f /;,c‘{or o"F 7“"3' s ’h/ﬁsfcg) T Ac/ieve) on 7%& ((,A‘,/(, s o F

™

Canqway sp T aécz'aéa/ 4

n?ju‘l{'ve fvu-er u«/ue; a-f '&efueu}c; < /50%. 74&" /5 44«: 75
/"”'i(’c“/"’/ﬂﬂzfM Ctrovs w/}J Some 7{;)1&5 Cause f{mc%"wx

reor Bers 7 aé/
‘f‘iw Fro, 6%, M/ 7%3

swept Sine coke resce i fow Aere
recolulate He Wl wns hilye
WO 200 b istond o dhy oy 2l dod ve Awee
H's qu/:cge. Do;:,g Yo T ge 7.

Merk T, 8fos/r,

uh et 1.der
M v I, '/27/2/73J dyv/Z/¢/, __—_:-> o, /?OS‘ Kﬁo.s

Ao

).?.,//./q/” = 00707 \

res

Morse /s 2.8 mas ag /,(74/. Aot f(;//é%.




dB, V?

—40

—50

—60

-70

[/5/‘/‘/" 7L

40m Power Spectra During Data Runs

lrda :
'\;\
! \ |

— — Mark II (corrected)

2000

3000 4000 5000
Frequency, Hz

e’




2/3/%3 TTL

R a  ma A/ec/ [/j,/ searcl /m wg/l%f’/”"fj) 7%/“0:'7A 7776 /2/2/75/

5?(7ziam 2 /t//ﬂ o z/:#er Y4 5%/)/6 /Wj WZ/L; os aﬂz 7[9/44 %/’Lé

c/aﬂtq C/M(,'/})j e e ﬂ[ %ﬁ/ ,é

j Ze rC’%@a/ /5(35‘ (5/4’ less ;Mcm/
So %e éa’/ ///a%f”/ﬁ’ t)a/ /2 /b

e bl de oy ) 7 4
N #/74%?/ p 7 e his Sz cﬂ[
W/a 7b ‘I[\//pbl/g 4 ﬁw/se /’ 7Zo }’qm s cx/éo s//owh

0 ; le ) ? h (J e G/ 7 2( ()
: 5 /

] /éf u//lzcé y /)}feéée/
/) Mﬁ AW/FC/ & The Lo /QVec//c)as/



“IBIITTYL
107 Histogram of Filtered Values

E I I ] { I ¥ T 1 ! ' | T | i I | T 1 T E
10°8 = -
- i
10 5 = =
10 * & —
~ = =
O - ]
Q n ]
B - ]
2 1000 E
10 & ~
1 = -
O-(S — I ! 1 I I 1 | 1 1 I J 1 1 1 I 1 ! ! l —

0 5%10 ° 10° 1.5x10° 2x10 ¢

Value




\////r) e

10 4 ‘ Histogram of Filtered Pulses
- T T | I I | { I ] | i | | | l | 1 | T .
1000 | =
3
o 100 | E
B - ]
B - .
Z i ]
i i ]
10 = E
1 E n E
oo B Ilhlhllll W
0 5%10 ° 10°© 1.5%x10° 2x10®
Height




| § 20848 Y, LLL
;S0

Der z‘q /ean \\g—n

’ﬂe cAanl\ / fa /49;\ a 7%4, Swme— o5 °h /2/2/93.
&"{o‘re f/{&eczjd Forn ﬁogjﬁw{ﬁa Cc//éc%'d" of a/a"é/z /% AP3SL3A,
32.0/,

The y are saved on
7/

RE{OUE% g/é/?: C‘(/I.Aqé/%ftﬁ‘“ﬁ (a M/{f;’)

L8

Bol L Pike fatred crvans) Fliig spectrn 7/ T frad o g Home.
f Cc{)né Z-’/é/{ &//6/’ Vql'\c/ 710“"/1'3" /447 olrd. \/?/: ?S/'ZJ 744 :522/'//2_:{3

A

D KG A// /I/:l‘sf /)W"/'k ;))ec%fhm 00— jo A‘/#

ORG3s 1 Swept Sive Propr Spec. A/D m M»g Source A’ye/) Yoo cobesrace A(’Au, Vo

Dﬁé\’-%fl (&/:rmm ok ﬂ/f@!; /.

DR €553 S"‘f’/772 She Freyat ﬁpﬁ/ohse‘
' z

DREss¢ Coherence of PREES3. |
D/Q@C’ (”//'Arﬂ(r’(f/ //45/'»’ 5/){/7/0’”& W{’ﬂ ‘U DRGAI /

(ju)? DRESS3 733
ﬁ"/ﬁv 5][0»4/4;;///)'(’7%6/,) ﬂ m (Aé%-oh

A ressirements fkon are oot ol ions Y2 € cniterl. oy ey
ﬂu‘x c;c/‘//o;co/e 1%;/ p/aj(ﬁmu s /&0/44[/77 7{ 7% )’/7@,@#‘

— j”fvr%/k/% : fom %’;’ q/ﬂ%J ) 7%8 57Zrﬂ/h CA&////?@/ //-/1/(5)

MJ_‘ '([‘f /%fi{/C//r/_%é//‘f/;r //7 ﬁm KL’TZ/;“f- /4‘14[8/“ ﬁe, Possjve /e‘z/:/d%?/
%:Hﬁ?f-/ a 5/4/,,:/;“7/ ,5K5-S.ZD L s i/jeq/ Y /4( Cowy //'/z , X /ﬂ&z‘,
/00 — 300 K2 6'?//9/9a74 /ﬂ//ﬁ&&o’b’. i1 Lo WMoise s 7/47?4 ?é

S /546,

1y

72& Cd//'bfq’féybh};\«é?é' e M///é/gt’h %//kofsz '7L4/‘§ 74‘/74/“

j /0)77/ %0 c//‘f(.anﬂéc% C/‘:Mne/ /'5 S“ynd/ (4/@/) ]—5
Z%Q ;(0,:/ s0 /P/' W/// Oc Cotr ///»@/mu%,

75/79@/ >e/,(/y A A




! !
| BT TTL

Deite Ron Events

£d L

/O ‘S—ﬁv m )f“rf?([l C/c’/‘fd 7 Foty
(056 7 fato aazmﬁw/ /Zyms‘ W =737, vi= (2%, V2=635%
/55‘,,,/// . c/e C/P/mf/f 74/%934//44% AL/}%JA/-&'#}QM)

. (o)h/ l;”')’/'l/\?" é’/ﬂ = g;p( 244 /'J%UPVV = 5'22’
/0 ';{ S?Law?/’én/ , / ’ /rm} 57%”(47#4/ /3%/5(’5 .
/0t>"7 5/27)/ er /Dér/Sf”S. o
ki 27 /?///qec/ ow?z v{ /()G/{ /"/‘('yé/,
//('/3 'Bwf drms z/r()/‘f?/"’t’c/ Ju7/ QT/) A;o/(z 7{’"' ahc/fz« /m/m
(23 am  NB =977, Tl = 82%, Ve=623%, MCHrgipd = [F5ul/
é“sef /Dou—fr = 0 Zé )
J2520 Fel sut Gl Fiest vrm did wil reacgiie yn S L bike
7%6 serve /oa/a/é 1101/- /Ag ij SR - Out ;7/ /05/ rﬁk x Z/whwf;’-f.

/Z~';Z /,e// ou7z u/ /u:, . /}&;(% S ,‘:%20 sec.
405% /Dé/t‘ ) )/L) %4 IS . /é Qo C//d/ ﬂu?b fPacZ e A’f aAo)%

i1

¥ nrpites, 744 oty st /"Mmﬂf//‘//p//g aerward.
/: %3 Vi= tsn , = 42% V= CFY Thoghut= (85 =
Lﬂéw ﬂm/:. 8.726 '
fr,‘e// % )7[‘477 get it //74 ié)w,(/ €rrop- wr-/'%/:/y',
" Dmﬁv «czw's/ #/‘w; wwm/,,j; mem//f/e, ‘}/‘,ﬂ54r cw/%,v%i ,’7/044} 044@«' /2

Proc pam %/f/ fé///fef/ (-//‘/7% e ,/,,5)”}413,7 AV P /g%’)&J JGﬁOncé A /%
Amf 00/47/)M7LGJ’ o s /;//8 =4 '/ZV M?‘/f/i’fﬂv

VW/’}

vi2togp.”




| /fﬁf7”
DPRECI™ ,, vk 22.0 | Nl

M:iiggwﬁﬁ SPEC2, HOAvg 0%0vlp Hann
of ;

Log

Mag

rms

v
4

E-48L.

#xd




2/25/78, TTL

i

M /i z a//‘:s cout’rea/
A #Her greﬁ ref/me(/ ﬁ°jjer’5 é;(aéje 714/% lrive )
, el ydea
7[Wo 7%/?}5 A 0"7/ j one wfﬂxy W/'%A /’4 e c/d%g ran a'/ 2/ / 7{
vy et TeOm g f
Mos? )Dré”%/ e g4 n o the SRS pre-emp tor e J o-
pove l’eatéu'/ S TR 7[ 760 /W /)< /ﬂoj The Fesw /7[/\)7 57/0n0/0vg/

Cdevidion of H 2ed ki s |2 W,zs/ fem// Ve

C//c/ no% A”Ve fA& q*'?[fC./Cl/ /)M/Se (76}761/‘.'//[0/-— (/A}I / /’ﬂ’lf/‘ﬁ

ijfﬂmmaz/e 57” %465/29)”) e% C""'eC%/y So /7L 5317% ow7L a
mDI”DCA%p,"hy%/(, CV”%/”W@L@ 5;/5,,,5,/ gf //4/4-2 f:”57/eq a//’-ﬁ/sej,

T %[f/’ess -ﬂ\a O S pf\[c/fy,'%éq%/w hos € I "Fe-C( a Cﬂ%lfa/(’l/%z%%f

< //J </anﬁ —f {00 {03 ’Z,;, 71" >/w/,,/§/ (‘6‘0//» §P<7Z/Jn /)
;)DWS/;G ,70/):4/8 l/p Tr —/C »;’é -m /07—?' >m7 M'% )’5«1

Mnﬁrf/mw%eé WA w//m?{‘ /7%5‘ /&p/ e ;7{:/ SZ-A/ /45
407[ !een /am q/ec/ 0;47/0 7%3 ;fr/ﬂﬁ. I’ Can

40;17/)://’6 %/:5' “’//A
5/;‘3}7[/}5{%,'&/7 no 5 j), ; 1/0/7{5

d7t 7%9 Abc_ /’/Df ;4/40«,(_ '//A/rf‘ JZJWS

one K000 fa G'r\//e/w fw/é/z: (7@ c/'j//feq/é?m

MIN L 10 /Z ,4/714,, 5€ ,,,,Q/ f/a; /»707[ //l(-/u/ lon /
b~ e}’}royx /F"V %e ADC )

we

ave Pl’zﬂé/fn,
rosse P %46

N ’”Fﬂr/'//’gj




dB, V?

—60

-70

—80

Data Run 2/16/94

—— Uncal. Noise

— — Digitization Noise -
ety

| 1 I i 1 i [l 1 1 l 1 1 1 I 1 1 I
2000 4000 6000 8000 104

Frequency, Hz




L 7 200 seconq/j /%7é 7%& c{;ﬂ[a run . (7/2 /eresm/s,;o,;,a/ fm o P
M“’/”/') (Cerlly T it s # M /u/ﬂ{f,)

T reaa’f?l . 4 , p
¢ " Sag o / £ 77, S
& ZH - P sl 7 ; g - T
j Gha f‘ta k/?.v - gﬂ’;}{{;’ 554@5;4; on T irs / »”/“@ ¥
H ¥ ; - ! :
S A 7 .1 U P, y / e
20 R huge draided s ;o ,
? . e CHItReTIe TS stemnd Jy remass fha rese
i} - - - - -y ',; - T - -
i g - / S A Al 2 s .
e aring €35 ,ie B K STa28 Tre [$ AT o 2 BT 74;,,,, "rs
7 # ; ’ F i i A L i B
3 5 < 7 B o b . =, s AL, e
Bro s s spp L $20 %) . 2l PRl YR L e TS ko o 5F
[
rd
R T
EH L BT BT ys T, Tais 15 Tt FT T A i CowarTs,

3/2/ 74

(2 b3 do ol k) dede o ek

5@47[?04 Z 4,/,'4/ /s 2763 }fco/lf/S /Ony» (f{ﬁw’yeé
pA 7%5 second [/(;7[4 r(’al/ Seclion 3 g imm/e(/@

(’ jj fe/oc«c/ef/ 7;/)5
I 1~// %4

& /'://} é‘j/’%’/",

77;@ /}Vf&/byj 7/[%” ul ey ,g/,; s M/ch/” 571&//!’/ ”// at[ //Q

CIW?LQ 'ﬁm /P/f?j /‘gg(// ;&77/ N wa's f%‘,"f'j’%/ % W/)é/*'j (/4'%

was uselss ) Ty e
s wseless 7;49 G V,;;V‘Zrefa//%’z)m })Mf /‘/’é’lﬂ"”’ "’”P#

f&wf/bc <44n% —77,/ - /3,072 __k /0 - / g D
0 gh >//js/7 /Jc/

E@?lwefh C{))/arox;md%e/y 500 - Fo00 I3 7%5 ﬁo/}[ /s very 14&337
[}Mﬂ/er vavi'Cs gf ’/a\déi’ a?p = ?‘0>i E/SEWA?V? 7’/@ g/)ec%nmo 15

C[(?Q‘n -

ey sl s Yy o th e o ol




hon - 57/47[9 naky  Noi5€.,

y 74; cé&/{/ 200 -”5729/ %/‘Ohgk,‘é VA / /07‘714‘/

The s %/m»c/ ,k; 5Z) mz [0 feeer 5/)&7[/,% IC’"’” C/d%q

00, 108, 2000 second,

%ﬁ ﬂ&% Hip Fee W/(%A

! 7Ze .S/ﬁec?éfa 7{%@
jﬂac/ cy/@f/mé/;?l f’xu}mL fon TS /B
in e 44 Etbe Sl W S

(/ak,’;,yé;;;,

3/ /ot

I ‘(gquret/ o;ﬂL #a% ”y /)mZ/e/;, was  Hat 7 Aa/}/c///’t/éo/

the Lej;nm}:’j secT/ion W/"Bf& The ﬂ"%/i[/)u?// /uées Lipe. JC‘@'//

dro #el’ 740 SECO"G/»S of ¥ fze Xc:gflnh/f} m[ e /rc/)area/dze’%q
W/""GA /DM f— me /E 0"[/ //9 /94/565, ’I %W/{ “”V//éf 4[7\”/
reco licthn Jower f/Jeame with  m= J3/077 eod = /00,

74 stod )

3/11 /7%
14 # 7ZCJ’ gra PP /)_/\) W/‘M %Q /;roZ/em ’/7447

o oy &yt
b diten dota. M.

7 &/e// JCk;}a'lL '5‘1//47(6!09 ” (Q/CM/G/CJ‘ ﬂa [/{/‘.b]mm
of whitered 1 Ukrtoely Z df 4 ./ vy

5“/526%/614' W/‘ﬂom% GV7{’ #C{

7 The /Vm,em'ca/ /eec“/fﬁ—s ”"”//)’6

/?7 qccio/&nf 7gr‘ %e

9 /aéex /7/’
Is 571'01"2‘/ n o 4

whto. dat ) /475/“/ or Mo aeﬁ‘/mje,




dB, V

~40

—60

W

eyt s

§ IO T SO S

A

0 2000

I i 1 L i t
4000 6000
Frequency, Hz

T7L

%///yy‘



> 2 ~po e, (00 Ao HP in Proona dox. .

5%&% l[:n-cf SR SZO am«z.e A DC 60«7 \j éC/B /s C+ .
BP 1op- 300 Hz, éw %153 Loe. fwer, Cotn . L0
0‘471 ) YL < /.S.Dm/f 3% ff/&acd IZLZ/J 4£/e574/0u/(_ /‘ /74’)" ,

BPYBO 2800 e, Niwwal
l AVIL/'@c/a/ V/Qu/;ﬁ /M@/?Zor (secr he,c'/'//’ﬂcs)

ks B k)

2 e /D/‘/mqlr7 @W’TZ? m L AJ

3 Second, Ceithy T T ke ook oK)
¥ AC{ét’h S/W ng /ﬁow M//‘D/' &w //;/)

iy Ringer Seismomater => FAR 113, BP 603 /oa zZz ,

o ZkCwn, AC eppled
é , X @w%/,aVL ot X)V ﬁecodl/el' r /bo..«éfrf)f/ 6’0 -ﬁ,/?l )
, 7 /ol/ /)u% "’[)(/ ﬂezaa//’ + Oowh‘f; (’b /#)

P / /ecoder 5 A’om Z(An )/b% q//pc/a WQL@/// /%/,{’

/VM[@ /4/9_)( h/pm/ }70‘71-/’«7‘ N ff/a/m@,/,_f;— A X,/‘/;,cjlwmf/g.
%’quy a‘ﬂ“a QCZu/ﬂ”‘/ozf anwe‘//// de(' ﬂm’ﬂ/ efr OM/J fl%;r /%5:@%7 i

{f'lllef‘ éf/f"fa pﬂ /7 ;§ a J:M«T\?'*q’ 3/6;, /J /)C CoL///ECZ
. .;)ou/"f:? /4 #/7131’/ J ,LJ,L/ VJ/S?) (f—« / XZO LM(’ /%M
fyuj J4/€ a. ”/‘Q,/(‘E o 7‘5‘96 J4 é/j ‘77// sy /// “or f/Ae %"ﬁ.

S,



; / / AV VANV / A B
A o dnel | recorsled/ e A‘T,o//aW,_/j ,,}ﬁ_;Z.Q.LTkm e o SLOTe

DRHNE  Pror Spechum, 0= 10Abe, ws ¥/
N p@[—!ﬁﬁ% Swem) Sihe /“re? Kesp, J~ /0/%/45 e
. DRHssSI Glorapce ot PEHSS, goul _aluist f//z"7w/®4’
| . QK/'/C¢ G//ka%tcg ﬂuuzwew/qf ////ﬂ/fe . ‘f-fffj B
PRANMSD .|
gw)z(}?/f/%b;f/) 7323

' (79/3 /,bftsch/';k/'alr> )
A

. ,2‘,"(_)91% /ﬂﬂ/y{_///b i Fommona Bore:
T 07
‘%332,.0, % Ik

———

s At /:aa/ /Z/sc;r

 Rlhwiey Mikes otrtons (hillig ) z ;eﬁ/} He /uée it
- (as ’((;//Dk/5 . SN .

:‘//> 3553:4
‘ <°n+f~o/ ,47(?&< 7 Bﬂa/ﬂ ”7%";"‘74"

aéwﬁ [N SRR N N—

Sue Leue/ 20,, 1/,,_5

—>7 /)

T 14 D c/\me/ #‘/

ff 7%15 0/04 run .j 527(- 7%9 Q?jeﬁ‘/ j‘f'l
_To /0. - o

Ag)




,,,,,

: Lr’/ A t{r(ﬂ[\?c/ p.‘)*l/égemeﬁ 7‘

X=2.825kHz
Yb=31.8581E-18 V

M: F‘DWF-'F! SF’ECE

i)

"OrHCA"

dak 32.02.




From mike@ligo.caltech.edu Wed Mar 2 18:29:35 1994
To: torrey@ligo.caltech.edu '

Subject: Re: knowledge

Content~Length: 1797

e X=Lines: 56 R

{ Status: RO

————— Begin Included Message —-----

>From torrey@ligo.caltech.edu Wed Mar 2 16:16:57 1994
To: mike@ligo.caltech.edu

Subject: knowledge

Content-Length: 341

X-Lines: 7

Since I can’t find you perhaps you could just email me the choice
tidbits of

information I need to feed in the cool pulses you created. In
particular

what disk is the pulse on and how do I setup the spectrum analyzer.
Can I

call you at home tonight when things fail. Seiji and I plan to start
the

run after 7 pm. See ya.

--Torrey

————— End Included Message ~----
I am hiding out in the 40m lab (who would think to look there?)

I put the pulses on FFT floppy disk 32.01, file "ACCELT1";
see logbook 32, pp. 061W - 063 W, for more on how
pulses were created.

This acceleration pulse is normalized to 1 Vpk amplitude (2Vp-p). You
will need to figure out how big to make it for physical meaning; the
standard FFT source level setting will modify the waveform amplitude
just as if it were one of the standard source waveforms.

To spew pulses forth from the SOURCE jack, set the FFT to linear
resolution mode, 20 kHz span, zero start.

Then call up the file from floppy disk and save it to register #2.

Then do
SOURCE > SOURCE TYPE > MORE TYPES > USR SAVE 2 > REPEAT

The way it’s set up, a pulse occurs every 40 ms, which is kind of fast,
but I don’t really know yet how to increase the dead time w/out
screwing up the waveform a lot. The acceleration pulse is nonzero for
about 1.8 milliseconds. It is supposed to produce a displacement which
is a single sinusoidal cycle having a period of 1 millisecond.

At 25 pulses per second you may have trouble keeping track of just how
many you put in; if it’s a prob I will help you rig up a gate for the
next run with a second clock to let a certain number in.
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Analysis of 40m Interferometer data by program LOCKED, ver. 1.0.
Data rate = 1973.699951 samples/sec. Locked range = -44 , -24.

Time, sec Stop, sec Start, count Stop, count

0.000000 943.478760 0 1862144

1004.995239 2477.650146 1983559 4890138 1472 .45 #7077
2546.954590 2614.294922 5026924 5159834

2634.808838 3546.638428 5200322 7000000
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Data from 8/24/92, Tape 1

Analysis of 40m Interferometer data by program LOCKED, ver. 1.3
Data rate = 1973.684204 samples/sec.

Locked range = -45 , -24 (primary) -60 , -34 (secondary).

Start, sec Stop, sec Start, pos Stop, pos Duration, sec
0.000000 329.822784 0 650966 329.822784 !
329.845581 391.908691 651011 773504 62.063110 ¢
391.935547 427.512177 773557 843774 35.576630 3
432.474457 1155.360596 853568 2280317 722.886139
1372.964355 5923.450684 2709798 11691021 4550.486328 *
5944.506348 6100.024414 11732578 12039522 155.518066 ¢
$203.212891 6286.549805 12243183 12407664 83.336914 7
6300.503418 14593.189299 12435204 28802347 8292.685882 %
14662.840666 20874.192158 28939816 41199062 6211.351499 9
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Data from 8/24/92, Tape 1, 9th section
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Data from 8/25/92, Tape 2

Analysis of 40m Interferometer data by program LOCKED, ver. 1.3
Data rate = 1973.684204 samples/sec.

. Locked range = -45 , -24 (primary) -60 , -34 (secondary).
Start, sec Stop, sec Start, pos Stop, pos Duration, sec

© 0.000000 1475.867798 0 2912897 1475.867798
21578.068115 1647.003662 3114608 3250665 68.935547

3 1719.692017 8607.356068 3394129 16988203 6887.664051
+ 8659.190541 10291.318359 17090508 20311813 1632.127808
¢ 10408.197266 12718.231445 20542496 25101773 2310.033691
% 13059.246094 14756.470703 25774829 29124613 1697.223633
7 15157.324219 16483.910156 29915771 32534034 1326.586426
% 16563.539062 16603.814453 32691198 32770688 40.274902

7 16603.841797 16720.062500 32770742 33000125 116.220703
v 16960.957031 17177.720703 33475576 33903400 216.764160
«# 17369.037109 17460.126953 34281000 34460782 91.089539

= 17587.660156 18260.781250 34712493 36041021 673.120789 7
2 18487.814453 18666.976562 36489112 36842721 179.161865
,» 18848.628906 20168.521484 37201244 39806298 1319.894043

T.
®

= A 72'60/ scclion.

¢ 2 starts T hours and 1S m;r,ufes (=Z€,/00 seconc/é>
er H?e ,C)Larf o‘l[ %Ae c{a*a run.
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Data from 8/25/92, Tape 2, 1st section
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Data from 8/25/92, Tape 2, 3rd section
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01 Data from 8/25/92, Tape 2, 5th section
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Data from 8/25/92, Tape 2, 14th section
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Analysis of 40m Interferometer data by program LOCKED, ver. 1.3
1973.684204 samples/sec.

Data rate =

77 7 'Locked range

Start, sec
0.000000

422,121216
1708.316895
2567.330078
2569.148193
2571.730957
2572.863525
2597.549316
2601.328613
2610.210449
2611.844482
2898.634521
4160.178711

8784.291278
9280.131610
12125.041016
14008.727539
14065.236328
14089.167969
14111.227539
14142.293945
14146.974609
14157.221680
14178.301758
14195.618164
14213.140625
14215.535156
14219.742188
14321.797852
15651.861328
16710.513672
18174.720703
18385.621094
18827.136719

1}

= Dul-:'nj

= -45 , -24 (primary)

Stop,
322.0
1708.
2566.
2569,
2571.
2572.
2597,
2600.
26009.
2611,
2647.
2907.

14218
14220
15549
16579
18143
18338
18673
20767

e

Data from 8/25/92, Tape 3

sec
99152
310303
895020
084229
291260
862061
547852
702881
697754
500244
651123
416992
639648

26

.92824

.150408
.264648
.481445
.815430
.129883
.168945
.972656
.054688
.856445
.542969
.128906
.147461
.402344
. 775391
. 734375
.927734
.972656
.265625
.328125
.613281

Ai’\a /7226/ ‘ec son

geﬁc"\t’n"\

Start, pos

0
833134
3371678
5067099
5070687
5075785
5078020
5126742
5134201
5151731
5154956
5720989

18316049
23931002
27648804
27760336
27807568
27851107
27912423
27921660
27941886
27983491
28017668
28052252
28056978
28065282
28266707
30891831
32981277
35871159
36287411
37158825

T

17337417

Stop, pos
635722
3371665
5066240
5070561
5074917
5078017
5126739
5132966
5150719
5154277
5225627
5738323
11347973

18232753
23718060
27138681
27752924
27806873
27815389
27856913
27921657
277923793
27976691
27989887
28050254
28054239
28062636
28067320
30690266
32723542
35810472
36193945
36855253
40988710

Duration, sec
322.099152 ;
1286.18908%?
858.5781257°
1.754150
2.143066
1.131104
24.684326
3.153564
8.369141
1.289795
35.806641
8.782471

453.636963
2737.018799
1625.224121
52.754150
23.578735
3.962646
2.941772
4.678589
1.080688
17.634644
3.240479
16.510254
1.006592
2.866699
1.032715
1227.936523
928.066895
1433.458496
163.544922
287.706543
1940.475586

of Hn'_;- scc/fﬂn a :we/ﬁz sine was ‘/aéea. A s/,‘/

f/n:s‘ /Jar% o)[ 7%9 (/q/aJ ﬂna/y«‘/:f' (;7[‘ 7%‘5 Jc‘c//'dh aoa g 5/4'-719(/
gJ 0()(% oo0 pa,.s?l SﬂM/p/eJ (%5'- 333335 5€com{s) Py i/'ﬁi[edc/ O‘;"

200,000 (40800000 seconds) a5 wsual

quoe' 5 571""7[5 13 hours anc /3 minates (= t75°80 $econa/s> after fhe
5¥“’%A of *ze J;fa Fun.




Data from 8/25/92, Tape 3, 17th section
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Data from 8/25/92, Tape 3, 35th section
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Data from 8/25/92, Tape 4

Analysis of 40m Interferometer data by program LOCKED, ver. 1.3
Data rate = 1973.684204 samples/sec.

Locked range = -45 , -24 (primary) -61 , —-34 (secondary).

Start, sec Stop, sec Start, pos Stop, pos Duration, sec

t 0.000000 407.426880 0 804132 407.426880°
2 456.770142 1069.330688 901520 2110521 612.560547
> 1108.706787 1343.232056 2188237 2651116 234.525269
4 1388.624878 1449.056519 2740707 2859980 60.431641

s 1722.356079 2126.798096 3399387 4197628 404.442017:
¢ 2181.925049 2188.101807 4306431 4318622 6.176758

7 2249.187012 2436.215576 4439185 4808320 187.028564
5 2450.605713 2460.465576 4836722 4856182 9.859863

v 2494,113281 2499.,715576 4922592 4933649 5.602295

' 2526.924561 2594.274170 4987351 5120278 67.349609

4 2594.468750 3611.391846 5120662 7127747 1016.923096
« 3648.848145 4087.103271 7201674 8066651 438.255127
3 4139.372070 4478.683105 8169813 8839506 339.311035
¥ 4508.681152 5062.773926 8898713 9992317 554.092773"
1’5 5101.512207 9417.473633 10068774 18587119 4315.961426
x 9417.476562 9689.378906 18587126 19123774 271.901367
/7 9689.384766 9812.351562 19123787 19366485 122.966797
/¢ 9812.368164 9955.210938 19366516 19648442 142.842285
/7 9955.240234 9980.490234 19648502 19698337 25.250000

10239.665039

o Yoy &

14392.195312

10304.511719

14525.334961

20209866

20337851

&

28668425

64.846191

133.139404

28405650
14525.337891 14528.085938 28668430 28673854 2.748047
14613.980469 14615.708008 28843383 28846793 1.727783
14783.486328 14784.613281 29177935 29180159 1.126953
2 14796.706055 14798.393555 29204026 29207356 1.687256

= Ana/yzet/ SCCf;"Di?J-

= 4 (a/I'Z/fa/C/ sine was fed q/uh'»lg i sechion.
Au?l p\_// hg% (ée u.rea/ 7€r /JM/_se 524«/15‘/,‘45.

Ae w;c:/ for /J.A/Se S7La/137(/‘£.{,

7#

(tas ana/yiea/

= /)ower— C/G/OC’NG/C*!% I'e/ﬂxa%;:ﬂf‘) 4:’(./'/47["0’75 Cau.fef/ masive /’”ég m /ﬂ/L’S&
SCetibns, WA/'L‘ Aeve ghﬁéze% ﬂ,,/ ;f,_ res? oF 741/6. ﬁe/ w,‘///)p/

Tme % Sar?é /7 /70,,,,,5 th/ 27 n,/‘m,/f’s {: 70,020 5€€°”€/S>
d%y;r 7[;(e 5%;f% ﬂ[ }Xe 4@7& Fun .

3



Data from 8/25/92, Tape 4, 11th section
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~77Z , 12/ 2 i ij’/ z

Data from 8/25/92, Tape 4, 15th section
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Analysis of 40m Interferometer data by program LOCKED, ver. 1.2
Data rate = 1973.684204 samples/sec.

Locked range = -17 , -9 (primary) -22 , -14 (secondary).
Start, sec Stop, sec ~ Start, pos Stop, pos. ... Duration, sec.._®.
{ 0.000000 1146.872437 0 2263564 1146.872437 ]
1260.318115 2295.381836 2487470 4530359 1035.063721" 2
2336.537354 2343.392090 4611587 4625116 6.854736
2365.413330 2488.975586 4668579 4912452 123.562256% k4
2493.544922 2493.557373 4921470 4921495 0.012451
2493.580322 2493.589355 4921540 4921558 0.009033
2493.634033 2499.384766 4921646 4932996 5.750732
2500.301270 2500.306396 4934805 4934815 0.005127
2500.322021 2536.024170 4934846 5005311 35.702148
2537.530029 2548.080322 5008283 5029106 10.550293
2548.584961 2550.613770 5030102 5034106 2.028809
2552.457520 2552.464600 5037745 5037759 0.007080
2552.473145 2552.496094 5037776 5037821 0.022949
2552.505127 2552.510254 5037839 5037849 0.005127
2552.511230 2600.907471 5037851 5133370 48.396240
2660.131348 '3502.881592 5250259 6913582 842.7502447 4
3563.256348 3571.790771 7032743 7049587 8.534424
3573.952148 3587.273926 7053853 7080146 13.321777
3589.940674 3590.864746 7085409 7087233 0.924072
3561.106445 3591.112061 7087710 7087721 0.005615
3591.228516 3591.255371 7087951 7088004 0.026855
3592.099365 3592.118652 7089670 7089708 0.019287
3592.286865 3592.299561 7090040 7080065 0.012695
3595.531738 3598.070068 7096444 7101454 2.538330
3599.981201 3599.987305 7105226 7105238 0.006104
3599.988770 3599.995361 7105241 7105254 0.006592
3600.003906 3600.014160 7105271 7105291 0.010254
3600.020752 3600.049561 7105304 7105361 0.028809
3600.118408 3600.400635 7105497 7106054 0.282227
3604.103027 3604.343506 7113361 7113836 0.240479
3660.558838 3660.563721 7224787 7224797 0.004883
,3723.896240 6314.479004 7349795 12462787 2590.582764 5
6370.100098 7093.333496 12572566 14000000 723.233398 é

T, b‘ I N LT LN S i&
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Histogram of Pulse Heights
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Histogram of Pulse Heights
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Histogram of Pulse Heights
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Histogram of Pulse Heights
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Data from 8/27/92, 5th section
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Histogram of Pulse Heights
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Histogram of Pulse Heights
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TAPESAVE (LOCAL) MISC. REFERENCE MANUAL PAGES TAPESAVE (LOCAL)

é : NAME
tapesave — a program to save a-to-d data on an exabyte tape drive
SYNOPSIS
tapesave [-vegt] -f FREQUENCY -n NUMCHAN -p NUMPRIM -s SKIPRATE
DESCRIPTION

tapesave is a program designed to write incoming data to the exabyte in real time. As such, a format

has been adopted to keep only the minimal amount of data. This is done by allowing the user to

specify the number of channels, and then to subdivide these into primary and seconday channels.
- Secondary channels are stored at a rate less than primaries.

Channel numbering is from zero to the number of channels minus one. anary channels are those
from zero to the number of primaries minus one. These channels are sampled at the frequency divided

primary channels divided by the skip rate.

After the program configures and locks memory, the user will be prompted to start data aquisition. A
special header file will be written every time data aquisition starts to get the tape drive ready; this
sometimes takes a bit of time.

During data aquisition, the user may either pause or halt aquisition. After pausing, user is once more
prompted to start the program.,

OPTIONS
-v Verbose mode. Extra information.
-e External clock. Internal clock default.

-g[0-3] Gain. Applicable only to ADV1226.

-t EFI2M card wanted. ADV1226 default.
SEE ALSO

extract(l), collapse(l)

AUTHORS
Version 2.0: Myke Hoskins. Version 1.5: Preston Pfrarner, Tom Renner, Michael Hoskins. Version 1.0:
Yekta Gursel. LIGO Project, Mail Stop 130-33, California Institute of Technology, Pasadena, Califor-

nia 91125

BUGS
The program often has difficulty locking the required amount of memory against swapping.

Sun Release 4.1 Last change: 22 July 1992 S |

by the toal number-of channels.- Remaining channels are sccondaries, and are-writien at the rate of the .. ... ..



EXTRACT (LOCAL) MISC. REFERENCE MANUAL PAGES EXTRACT(LOCAL)

7 NAME
\ extract — takes an exabyte tape produced by tapesave and separates out a single channel or multiple
channels over a given block of time.
VERSION
2.1
SYNOPSIS
extract [-v] -c [number of channels] [channel list] -t START END [-o filename]
DESCRIPTION
__extract is meant to separate out a given channels from multiple channel data written by tapesave. The
output file is formatied, not a simple binary dump. Start and end times are in seconds relative to the
start of the data run on the tape. Non-integer values may be specified.
OPTIONS - - -
-v Verbose mode. Extra information.
-o filename  Outputs will be directed to named file, with an extender appropriate for each channel, as
in "output.3".
SEE ALSO
tapesave(l), collapse(l)
AUTHOR

Myke Hoskins, LIGO Project, California Institute of Technology, Pasadena, California 91125

Sun Release 4.1 Last change: 23 July 1992 1




COLLAPSE (LOCAL) MISC. REFERENCE MANUAL PAGES COLLAPSE (LOCAL)
< NAME
collapse — produces a straight binary dump from a formatted file produced by extract.
SYNOPSIS
collapse [-fov]
DESCRIPTION

collapse Takes the formatted file, and outputs a binary dump. The dump is composed of two byte
words. The main point of this program is that during data aquisition, the user may stop and restart at
any time, leaving gaps iin the data. Collapse removes all information bearing headers from its input,
, _replaces all gaps with the appropriate number of null values, and writes the result to its output. -
OPTIONS
-V Verbose mode. Extra information.

-f filename Input is taken to be'named file. Déféult is stdin.
-0 filename  Output will be directed to named file. Default is stdout.

SEE ALSO
tapesave(l), extract(l)

AUTHOR
Myke Hoskins, LIGO Project, California Institute of Technology, Pasadena, California 91125

BUGS
None known.
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