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T 1 T L E l ONE WAY TO SAVE THE NUMBER OF BPM BUTTONS IN THE ARCS THAT IS NOT 
RECOMMENDED i-LnC-Cf"—2!i7 

UE8<: OO'loOS 

I t has been suggested as a possibil i ty by the beam dynamics task force that the SLC 

arcs be provided a beam position monitor at every gap between magnets. In this scenario 

of orbi t correction scheme, the 8PM's are used alternately for the horizontal and the 

ve r t i ca l o r b i t measurements. One way to construct these BPM1 s is therefore 
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x-BPM JPM 

One problem of th is construct ion as pointed out by PeTlegrin and Rees, however, is 

that synchrotron rad ia t ion w i l l h i t the buttons of the x-BPM's. I t was suggested then 

tha t the x-BPM's should look l ike 

x-BPM 

This construct ion requires 4 buttons instead o f 2, meaning an increase of cost. 

As an attempt to reduce the number of buttons needed f o r arc o r b i t co r rec t i on , we 

have studied a variation of the orbi t correction scheme. In this scheme, orbits are not 

corrected i n the x and y corrdinates but i n the coordinates that are t i l t e d by 45° re

l a t i v e to x and y. l e t these coordinates be cal led u and v, then the BPM's would look 

l ike 

A 
"u-BPM 

MASTER 
•IV 
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The f i r s t question to ask is whether such a scheme does correct o r b i t down to 

a reasonable rms. In th is note, we present 2 sets o f simulations of arc c r b i t correct 

ion using the u- and v-BPM's. We conclude that the o r b i t corrected using the u- and 

v-BPM's is not as good as that obtained using the x- andy-BPM's. Recognizing tlie 

c r i t i c a l importance o f o r b i t control i n the arcs , the idea o f saving BPM buttons by 

using the u- and v-BPM's is not recommended. 

Simulation Set 1 

In the f i r s t set o f s imula t ions, we begin w i th one achromat wi th a I i t s 20 

magnets randomly misaligned at t h e i r ends by an rms of 100 ,iin. The TRANSPi T program 

is then used to ca lcu late the o rb i t s f o r 7 cases as described i n Table 1 . 

Case 
BPM 

type 

(no 

Table 1 

BPM 
misaliqnme 

orbi t correction) 

nt 

direc on of 
magne: 
movenie *" 

1 

BPM 
type 

(no 

Table 1 

BPM 
misaliqnme 

orbi t correction) 

nt 

direc on of 
magne: 
movenie *" 

2 
j 

x, y 0 x, y 
1 

i 
x> y 100 pm x . y 

1 * U , V 0 *> y 

5 U , V 100 yni x , y 

6 u, v C 67.4° w . r . t . x, y 

7 
1 

J 

u, v 100 urn 67.4° w. r . t . x. y 

The corrector magnets in cases b and 7 are moved not i n the x and y d i rec t ions but i n 

d i rec t ions 67.4° r e l a t i v e to them. The angle 67.4° is determined by the fo l l ow ing . As 

a F-magnet i s moved a t an angle o f 67.4° wi th respect to the x - d i r e c t i o n , the o r b i t 

displacement produced a t a BPM immediately upstream o f the next F-magnet i s purely in 

the u -d i rec t ion . S i m i l a r l y , as a D-magnet is moved in a d i rec t i on 67.4° from the y-

d i r e c t i o n , the o r b i t displacement produced immediately i n f r o n t o f the next D-magnet 
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Table 2 The x Orbit (pm) 

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case ? 

-26.5 68.7 74.7 79.2 83.0 25.0 33.5 

-486.3 0 30.4 53.3 72.3 -131.2 -146-6 

-502.3 -15.7 6.4 36.2 21.8 -121.7 -164.4 

-97.2 0 -36.5 3.1 -165.6 109.0 -19.4 

78.4 -60.3 -94.5 -60.7 -223.8 133.2 24.5 

717.7 0 34.3 34.3 48.6 -103.1 -153.1 

772.8 49.6 96.0 82.3 98.3 -148.8 -225.5 

167.1 0 31.7 -8.6 -162.7 141.5 78.8 

-12/ .5 1.8 4.0 -5.4 -128.7 144.5 120.6 

-789.1 0 -103.1 39.7 213.0 -86.5 -19.0 

-656.2 22.2 -86.2 40.4 221.4 -61.7 -24.7 

435.5 0 -25.2 -116.3 -200.9 49.7 114.8 

539.7 -45.3 -33.4 -138.0 -184.3 28.4 158.9 

^.:-' 0 90.0 141.3 514.7 -14.4 185.5 

-203.6 0.6 88.1 127.9 476.3 -18.2 131.3 

« > . - .-'• 0 45.2 -164.2 -337-9 -75.6 -46.4 

-715.9 -42.2 -18.1 -185.S -360.6 -64.2 -3.6 

SS) . 2 0 -20.3 232.2 575.1 148.8 251.3 

j / . . -1 45,2 28.1 244.5 545.4 128.4 200.1 

55~ . 7 0 39.9 -311.7 -701.2 -191.9 -274.5 

J78 29.5 58.8 135 329 109 144 
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Table 3 The y-Orbit (pin) 

Case 1 Case 2 Case 3 Case Case 5 Case 6 Case 7 

108.0 108.0 108.0 108.0 108.0 -38.8 • I C i -1 

107.8 60.4 41.7 53.3 29.7 -131.2 -189 . 7 

247.9 0 -95.4 -36.2 -156.8 121.7 29.5 

140.7 26.0 -39-1 3.1 -113.9 i09.0 32.3 

- f iOl . 7 0 -119.5 60.7 54.8 -133.2 -193 r. 

-539.3 -14.7 -145.7 34.3 0.1 -103.1 - 2 0 1 . i 

508.1 C -174.1 -82.3 -344.5 148.8 -2C.7 

62?.6 82.3 -43.2 -3.6 -207.4 141.5 34.C 

-359.8 0 117.1 5.4 294.3 -144.5 45 .0 

-685.9 24.4 134.9 39.7 358.7 -86.5 126.? 

-1248.3 0 96.3 -40.4 -85.2 61.7 l f T . r 

-1087.3 -100.4 -0 .3 -116.8 -165.2 49.7 1 5 ' . -

621.? 0 180.0 133.0 133.9 -28.4 : ; . •: 
1078.4 25.2 197.5 U 1 . 3 400.2 -14.4 71 

5217.6 0 60.4 -127.9 -390.8 18.2 -£-:..-

749.8 -49.9 6.2 -164.2 -401.9 -75.6 - n;. -
-1078.7 0 150.3 185.8 573.2 64.2 : i t . " 
-1255.4 71.9 208.8 232.2 603.8 148.8 2S1?. J 

-468.8 0 -12.3 -?44.5 -562.8 -128.4 - 2 : 7 . 5 

43.9 -17.1 81.2 -311.7 -757.6 -191.9 - 3 3 0 . ? 

nns -- 752 50.0 123 136 368 110 160 



is purely in the v-direction. Moving magnets in those oblique directions thus makes 

the correctors more orthogonal in producing their responses at the u- and v-BPM's. 

The sampling of the x and y orb i t for these cases are tabulated in Tables 2 and 

3, respectively. We have given the orbits only at the BPM's. This tends to give a 

smaller rms for a l l cases (especially case 2) , but the relative quality of orbit 

correction can s t i l l be obtained by comparing the mis values. 

From Table', 2 and 3, i t can be seen that the orbits for cases 4 and 5 are substant

ia l l y worse than those for cases 2 and 3. The u- and v-BPM's do not provide a good 

orbit correction of the arc i f the corrector magnets are moved in the x and y directions. 

The reason is that betatron oscil lations which occur in x and y planes between BPM's 

arc pushing the orbits from the or ig in. Cases 6 and / show that i f the corrector magnets 

are moved at 67.4° angle, the orb i t correction is much better tlan cases 4 and 5 but 

s t i l l not as good as cases 2 and 3 when the x- and y-BPMs are used. 

Simulation Set_2 

In the second set of simulations, we use the simulation program BEAMCORR to correct 

orbits as i t is described in CN-252 to study a string of 7 achromats. The 7 cases are 

repeated anr! the results are given in Table 4. 

j Table 4 
• • • \ 

1 
Orbits and Magnet Mo venients in i,m 

1 

Case 
x-orbit 

IT!S 
x-orbi t 

max. 
y-orbi t 

rms 
y-orbi t 

max. 

max. 
x-magnet 
movement 

max. 
y-nagnPt 
movement 

1 1013 2803 1145 2596 — -
2 26 91 97 506 95 93 

i 88 211 122 471 104 91 

4 261 592 261 562 134 135 

5 248 721 245 581 124 103 

6 125 448 136 572 156 154 

7 129 329 152 587 183 172 
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We see again from Table 4 that in the cases 6 and 7 misalignments produce larger 

mis values of orbits then for the cases 2 and 3 correspondingly although the orbit 

correction in these cases is much better than in the cases 4 and 5 respectively. 

Repeating the conclusion once more we think that i t is not worthwhile to use 

the system of u~ and v types of BPM. 

One additional sl ight disadvantage of the u- or v" or any other two-buttons 

type-BPM's is that they do not provide an easy way to evaluate the beam intensity or 

to normalize i ts readings. 
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This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United Slates Government nor any agency 
thereof, nor any of Iheir employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for Ihc accuracy, completeness, or use
fulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe
cific commercial product, process, or service by trade name, trademark, manufac
turer, or otherwise does not necessarily constitute or imply its endorsement, recom
mendation, or favoring hy the United Stales Government or any agency thereof. 
The views and opinions of authors expressed herein do not necessarily slate or 
reflect those of ihe Unilcd Stales Government or any agency thereof. 


