% Witten by Calumlain Torrie 7/98

% nmodified by KA Strain 6/99 version 0.5.1

% coordinates x = longitudinal = u_LIGO roll about this axis
% y transverse = v_LIGO pitch about this axis
% z verti cal = w_LI GO yaw about this axis

% top mass i s REPRESENTED by a rectangul ar BLOCK
%inreality it will be larger and | ess dense.

g =9. 81,

ux = 0. 10; %i mensi ons of UPPER MASS (square)
uy = 0.17;

uz = 0. 10;

denl = 7000; %lensity (steel with holes)

il = denl* uy* uz* ux; %mss

[1x = ni*( uy”2+ uz"2)/12; %ronent of inertia (transverse roll)
1y = nl*( uz”2+ ux"2)/12; %ronent of inertia (longitudinal pitch)
1z = nl*( uy”2+ ux"2)/12; %ronent of inertia (yaw)

pend. mL = mi;

pend. material 1 = 'steel

pend. 1 1x = 1 1x;

pend. 11y = 11y;

pend. 11z = 11z;

%l‘*******************************************************************

(¢ = 0. 10; %li mensi on of | NTERVEDI ATE MASS (cyl i nder)
ir = 0.1325;
den2 = 2202; %lensity (fused silica)
n = den2*pi* ir~2* ix ;% nternediate mass
[2x = m*(ir"2/2); %oment of inertia (transverse roll)
2y = m2*(ir"2/4+ix"2/12); %onent of inertia (longitudinal pitch)
12z = m2*(ir"2/4+i x"2/12); Y%ronent of inertia (yaw)
pend. M2 = nR;
pend. material2 = "silica
pend. i x = ux;
pend.ir = uy/2;
pend. | 2x = 12x;
pend. 12y = 12y;
pend. 12z = 12z;

%l‘********************************************************************

tx = 0.10; %li mensi ons of TEST MASS (cylinder)
tr = 0.1325;
den3 = 2202; %lensity (fused silica)
nB8 = den3*pi *t r"2*t x; % est mass
[3x = nmB*(tr"2/2); %oment of inertia (transverse roll)
3y = nmB*(tr"2/4+tx"2/12); %onent of inertia (longitudinal pitch)
13z = mB*(tr"2/ 4+t x"2/12); Yronent of inertia (yaw)
pend. 8 = nB;
pend. material2 = "silica

pend.tx = tx;



pend.tr = tr;

pend. 1 3x = 1 3x;
pend. 13y = 13y;
pend. 13z = 13z;

%l‘*******************************************************************

1 = 0. 25; %upper wire length
|2 = 0. 20; % nternediate wire | ength
I3 = 0. 21; % ower wire length
pend.l1 =11;
pend.12 =12;
pend. 13 =13;

%l‘****************************************************************************************7

nwl =2; % nunber of wires (= nunmber of cantilevers if fitted) per stage (2 or 4)
nw2 =4;

nw3 =4;

pend. nwl = nwil;

pend. nw2 = nw2;

pend. nwW3 = nw3;

%\‘**********************************************************************************

ri =605e- 6;
r2 =402e- 6;
r3 =200e- 6;
pend.rl1 = r1;
pend. r 2 r2;
pend. r3 r3;

%l‘***********************************************************************************

% radi us of upper wire
% radius of internediate wire
% radius of lower wire

Y1 =1. 65e11,
Y2 =1. 65e11,

% Youngs Modul us of upper wire (s/steel 302)

% Youngs Mbdul us of internediate wire (s/steel 302)

Y3 =7el0; % Youngs Modul us of |ower wire (fused silica)
pend. Y1 = Y1;
pend. Y2 = Y2;
pend. Y3 = Y3;

%\‘*********************************************************************

%l ade design - upper bl ades

mtb = (ml +n2 +nB)/2; % otal per bl ade

mb = ml/ 2; Y%uncoupl ed mass

[uf, | nb, anb, hnb, stn] = opt (mb, mt b, 8e8, 0. 35, 0. 05) ;
ufcl = uf;

pend. | 1b = | nb;

pend. alb = anb;

pend. hlb = hnb;

pend. ufcl = uf;

pend.stl = stn;

pend. i nt mode_1 = 55*hnb*0. 3772/ (0. 002*| nb"2) ;

%l ade design - | ower bl ades

per bl ade

scal ed from GEO bl ade

mtb = (n2 +nB)/4; % ot a
mb = nR/4; Y%uncoupl ed mass

[uf, | nb, anb, hnb, stn] = opt (mb, mt b, 8e8, 0. 20, 0. 05) ;
ufc2 = uf;

pend. | 2b = | nb;



pend.
pend.
pend.
pend.
pend.
do
di
d2
d3
d4
pend.

%l‘****

% X di

su
S

S

pend.
pend.
pend.
%***

% Y di

n0
nl
n2
n3
n4
n5
pend.
pend.
pend.
pend.
pend.
pend.

%l‘****

% repr

bd =

| ever _
| ever _
| ever

pend. |
pend. |
pend. |
pend

a2b anb;
h2b hnb;
ufc2 = uf;

st2 = stn;

i nt rode_2 = 55*hnb*0. 3772/ (0. 002*| nb"2); %cal ed from GEO bl ade

0.001; 9%ei ght of upper wire break-off (above c.of m upper mass)

0.001; 9%eight of intermediate wire break-off (below c.of m upper nmass)
0.001; 9%eight of intermediate wire break-off (above c.of m of int. nmass)
0.001; 9%eight of |ower wire break-off (below c.of m internedi ate nmass)
0.001; 9%eight of |lower wire break-off (above c.of mtest mass)

di = 'all 0.001;
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rection separation

0. 00; % 1/ 2 separation of upper wres
0. 04; % 1/ 2 separation of internediate wires
0.015; % 1/2 separation of |lower wres
Su;
Si Si ;
sl sl ;
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rection separation

0. 13; % 1/ 2 separation of upper wires at suspension point

0. 06; % 1/ 2 separation of upper wires at upper nmass

0. 04; % 1/ 2 separation of intermediate wires at upper nmass

=i r+0. 0065; % 1/2 separation of intermedite wires at intermedi ate nass
=tr+0.0015; % 1/2 separation of lower wires at intermedi ate nmass
=tr+0.0015; % 1/2 separation of lower wires at test nmass

n0 = noO;
nl = nl;
n2 = n2;
n3 = n3;
n4 = n4;
n5 = n5;
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esents small |oss

0.01; % makes phases of open | oop plots | ook nicer

pitch = 0.04;

roll = 0. 09;

yaw = 0.1;

ever _pitch=l ever_pitch;
ever _roll=lever _roll

ever _yaw=l ever _yaw,



