09/29/2006 15:01

[ Sept 22, shot 4: hp100 buffer18: Sum A+B | Entries 512 [ Sept 22, shot 4: vp515 buffer18: Sum A+B | Entries 512
a 000 : a 00U :
3000 [— e - 2000 [—
2000 [~ 2000 |~
1000 [— 1000 |-
0 : 1 1 0 1 1
0 200 400 0 200 200
(turn) (turn)
[ sept 22, shot 5: hp100 bufferi8: Sum A+B | Entries 512 [ Sept 22, shot 5: vp515 buffer18: Sum A+B | Entries 512
3 4000 : a 4000 :
3000 :_ erianny 3000 :—
2000 f— 2000 |—
1000 — 1000
0 0 20‘0 4(;0 0 0 2(;0 40‘0
(turn) (turn)
[ Sept 22, shot 6: hp100 buffer18: Sum A+B Entries 512 [ Sept 22, shot 6: vp515 buffer18: Sum A+B Entries 512
a 4000 : a 4000
3000 :— 3000
2000 [— i 1 2000
1000 :— 1000
0 0 20‘0 4(;0 0 0 2(;0 4[;0
(turn) (turn)
[ Sept 27, shot 6: hp100 buffer18: Sum A+B | Entries 512 [ Sept 27, shot 6: vp515 buffer18: Sum A+B | Entries 512
a 4000 : a 4000
3000 [— 3000
2000 :— 2000
1000 :— * e 1000
%9 200 200 % 200 200

(turn) (turn)

State 20. Four examples each of clean and noisy injection turn by turn data. 1



09/29/2006 15:01

Sept 22, shot 4: First turn with beam Entries 195 Sept 22, shot 5: First turn with beam Entries 195
20— 20—
i MI60S Missing i
10— 10—
O 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 O 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
vp532 vp4l3  vp323 vp219 vpl13 hp601 vp532 vp41l3  vp323 vp219 vpl13 hp601
BPM # BPM #
Sept 22, shot 6: First turn with beam Entries 195 Sept 27, shot 6: First turn with beam Entries 215
L : [
20— 300
i 200~
10 i i
- 100
ok - !
= 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 O B 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I I- I 1
vp532 vp41l3 vp323 vp219 vpll3 hp601 vp532 vp41l3 vp323 vp219 vpll3 hp601
BPM # BPM #
State 20 Injection. First turn over threshold. 2



09/29/2006 15:01

Sept 22, shot 4: First turn with beamm, Rolling 3 Entries 195 Sept 22, shot 5: First turn with beamm, Rolling 3 Entries 195
20— 20—
10 MI60S Missing 10
O 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 O 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
vp532 vp413  vp323 vp219 vpl113 hp601 vp532 vp413  vp323 vp219 vp113 hp601
BPM # BPM #
Sept 22, shot 6: First turn with beamm, Rolling 3 Entries 195 Sept 27, shot 6: First turn with beamm, Rolling 3 Entries 215
i 400 —
20— -
i 300 N
- 200 —
10— B
B 100
O 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 C 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
vp532 vp41l3 vp323 vp219 vpll3 hp601 vp532 vp41l3 vp323 vp219 vpll3 hp601
BPM # BPM #
State 20 Injection. Largest upward step in rolling average of 3 turns. 3



09/29/2006 15:01

Sept 22, shot 4: First turn with beam, Rolling 6 Entries 195 Sept 22, shot 5: First turn with beam, Rolling 6 Entries 195
20— 20—
10 MI60S Missing 10
O 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 O 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
Vp532 vp413  vp323 vp219 vp113 hp601 vp532 vp413  vp323 vp219 vp113 hp601
BPM # BPM #
Sept 22, shot 6: First turn with beam, Rolling 6 Entries 195 Sept 27, shot 6: First turn with beam, Rolling 6 Entries 215
B 25
20 — B
- 245~
= 24—
10— B
i 235
O 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 23 B 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1
vp532 vp41l3 vp323 vp219 vpll3 hp601 vp532 vp41l3 vp323 vp219 vpll3 hp601
BPM # BPM #

State 20 Injection. Largest upward step in rolling average of 6 turns.



09/29/2006 15:01

| Sept 22, shot 4: hp100 buffer18: Sum A+B | Entries 512 | Sept 22, shot 5: hp100 buffer18: Sum A+B | Entries 512
2 T 2 T
10000 __ 10000 __
5000 _— 5000 _—
00 260 I I I 4(I)0 OO ZOIO I I I 4(;0
(turn) (turn)
| Sept 22, shot 6: hp100 buffer18: Sum A+B | Entries 512 | Sept 22, shot 7: hp100 buffer18: Sum A+B | Entries 512
2t T
10000 __ 10000 __
5000 _— 5000 _—
OO ZCIJO I I I 4(I)0 00 2(;0 I I I 4(;0
(turn) (turn)
| Sept 22, shot 8: hp100 buffer18: Sum A+B | Entries 512 | Sept 22, shot 9: hp100 buffer18: Sum A+B | Entries 512
g G
10000 _— 10000 _—
5000 _— 5000 _—
00 I I I 2(;0 I I I 4(I)0 I I OO I I I 2(I)O I I I 4(;0

(turn) (turn)

State 11 Injection. Examples of good injections. 5



09/29/2006 15:01
Entries 215

vpl13 hp601
BPM #

Entries 215

vp113 hp601
BPM #

Entries 215

| Sept 22, shot 4: First turn with beam Entries 215 Sept 22, shot 5: First turn with beam
= Ir 1 : I "u ] !
30 L 30 __
20 __ -
C 20 —
10 B
- 10 —
C [l N 1 N 1 N 1 N 1 N 1 1 1 N C N 1 N 1 N 1 N 1 N 1
vp532 vp413 vp323 vp219 vpl13 hp601 vp532 vp413 vp323 vp219
BPM #
| Sept 22, shot 6: First turn with beam Entries 215 Sept 22, shot 7: First turn with beam
35 = I .
i 30 —
345 — L
i 10 [—
34— L 1 L 1 L 1 L 1 1 1 1 1 L C 1 L 1 1 L 1 1
vp532 vp413 vp323 vp219 vp113 hp601 vp532 vp413 vp323 vp219
BPM #
| Sept 22, shot 8: First turn with beam Entries 215 Sept 22, shot 9: First turn with beam
: L : ] 1
30 _— 30 __
20 _— 20 __
10 - 10 —
C 1 N 1 N 1 N 1 N 1 N 1 1 1 N : 1 N 1 1 N 1 1
vp532 vp4l3 vp323 vp219 vpl13 hp601 vp532 vp413 vp323 vp219
BPM #

State 11 Injection. First turn over threshold.

vpl13 hp601
BPM #



09/29/2006 15:01

Sept 22, shot 4: First turn with beamm, Rolling 3 | Entries 215

35

345 —

4=, o T
vp532 vp413 vp323 vp219 vpl13 hp601
BPM #

| Sept 22, shot 5: First turn with beamm, Rolling 3 |

Entries 215

35
345 —
4=, o T
vp532 vp413 vp323 vp219 vpll3 hp601
BPM #

Sept 22, shot 6: First turn with beamm, Rolling 3 | Entries 215

35

345 —

34— . . P T T P Y R
vp532 vpa13 vp323 vp219 vp113 hp601
BPM #

| Sept 22, shot 7: First turn with beamm, Rolling 3 |

Entries 215

35
345 —
¥/, oy T L1
vp532 vpa13 vp323 vp219 vp113 hp601
BPM #

Sept 22, shot 8: First turn with beamm, Rolling 3 | Entries 215

35

345 —

84—, o e
vp532 vp4l3 vp323 vp219 vpl13 hp601
BPM #

| Sept 22, shot 9: First turn with beamm, Rolling 3 |

Entries 215

35
34.5 —
34— 1 L. 1 1 1 1 1 T
vp532 vp413 vp323 vp219 vpll3 hp601
BPM #

State 11 Injection. Largest upward step in rolling average of 3 turns.



09/29/2006 15:01

Sept 27, shot 6: First turn with beam, Rolling 6 [ Entries 215 |
25

24

23.5

23 | | | | | | | | | | |

hp524  vp523 vp522 hp522 vp521 hp520 vp519 hp518 vp517 hp516 vp515 hp514  vp513
BPM #

First turn with beam, Rolling 6 | Entries 215 |
35

34 — | | l l l l l l l | | l l

vp323 hp322 vp321 hp321 hp320 vp319 hp318 vp317 hp316 vp315 hp314 vp313 hp312 vp311
BPM #

States 20 and 11 Injection. Detail near injection transfer line. 8



09/29/2006 15:01

[ Sept 22, shot 4: hp314 buffer18: Sum A+B | Entries 512 [ Sept 22, shot 4: hp314 buffer18: Sum A+B | Entries 512
2 [ 2 2 = j — — —
P L f = 8000 — v

— L Right answer is turn 34 |
6000 :— 6000 — : :
C c e
4000 |— 4000 — 1 1
C r [
2000 r 2000 r : : Algorithm finds turn 35
- - Vo
0 1 1 1 11 1 1 1
0 200 400 25 30 35 40 45
(turn) (turn)
[ Sept 22, shot 4: hp314 buffer18: Position Entries 512 [ Sept 22, shot 4: hp314 buffer18: Position Entries 512
N e
20 — 20 —
. L
- 0
20 — v ) L
- ¥ . . b -20 [— . - |
0 200 400 25 30 35 40 45
(turn) (turn)

| Sept 22, shot 4: hp314 buffer1s: |A| | Entries 512 | Sept 22, shot 4: hp314 buffer1s: |A| | Entries 512
= 8000 — - = 8000 = | ——
o L W v w r |

- — 1
6000 [— 6000 — 1
- — 1
- — 1
4000 _— 4000 — :
- r |
2000 [— 2000 __ :
- - |

0 1 1 1 1 1 1

0 200 400 25 30 35 40 45

(turn) (turn)

| Sept 22, shot 4: hp314 buffer18: |B| | Entries 512 | Sept 22, shot 4: hp314 buffer18: |B| | Entries 512
S 4000 B 2000
u - o - X

r r 1
3000 [— 3000 [— '
1

r r 1
2000 :_ 2000 :_ :
R ) - !

1000 [~ [ il L] 1000 [— :
- - :

00 700 00 025 3 35 2 25

State 11 Injection. Turn by turn data for hp314.

(turn)

(turn)



09/29/2006 15:01

Sept 22, shot 1: hp314 buffer10: A L Entries 2048 |
=S —
w L
10000 —
—  First turn with beam is far off axis
-10000 —
[ 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 ]
0 500 1000 1500 2000
(10/7 RF tick)
Sept 22, shot 1: hp314 buffer10: B L Entries 2048 |
= —
w L
10000 —
i
-10000 —
[ L L L L | L L L L | L L L L | L L L L I
0 500 1000 1500 2000
(10/7 RF tick)
State 11 Injection. Raw data for hp314. 10



09/29/2006 15:01

[ Sept 22, shot 4: vp515 buffer18: Sum A+B | Entries 512 [ Sept 22, shot 4: vp515 buffer18: Sum A+B | Entries 512
a 000 : a 00U : T
L — 1
3000 :— 3000 :— :
- - !
2000 :— 2000 :— :
= = :
1000 [— 1000 [— '
— 1
- 1
Ll
%% 200 200 15 20 25 30 3
(turn) (turn)
[ sept 22, shot 5: vp515 bufferl8: Sum A+B | Entries 512 [ Sept 22, shot 5: vp515 buffer18: Sum A+B | Entries 512
’a" 4000 ’LID: 4000 : T
~ ~ [ 1
3000 3000 :— :
- :
2000 2000 :_ I
C |
1000 . . . 1000 — !
Cannot find step with a simple threshold - :
— 1
0 0 20‘0 4(;0 15 -—2.0 ! 2‘5 3‘0 3‘5
(turn) (turn)
[ Sept 22, shot 6: vp515 buffer18: Sum A+B Entries 512 [ Sept 22, shot 6: vp515 buffer18: Sum A+B Entries 512
E 4000 ’LID? 4000 : T
~ ~ [ 1
3000 3000 :_ :
= :
2000 2000 :— :
C i
1000 1000 [— '
0 0 20‘0 4(;0 15 20 ! 2‘5 3‘0 3‘5
(turn) (turn)
[ Sept 27, shot 6: vp515 buffer18: Sum A+B | Entries 512 [ Sept 27, shot 6: vp515 buffer18: Sum A+B | Entries 512
— 4000 = 4000
2 2 F :
3000 3000 |— |
- :
2000 2000 :— :
C |
1000 1000 — !
%9 200 200 05 2 25 30 35

(turn) (turn)

State 20 Injection. Four examples of turn by turn for vp515. 11
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| Sept 22, shotl: vp515 buffer10: A | [Entries 2048 |

L’w\\/’\%ﬁ

N B
1500

(EV)

2000 —

o

First Turn/

S R S
0 500 1000

N 1
2000
(10/7 RF tick)

Sept 22, shotl: vp515 buffer10: B |

Entries 2048

(EV)

2000

-2000

WVWHM

A

500 1000

2000
(10/7 RF tick)

1500

Entries 2048

| Sept 22, shot2: vp515 buffer10: A |

o}
w
~ 2000 [—
0 WW A
-2000
= 1 1 1 | 1 1 1 1 1 1 1 1 | 1 1 1 1 |
0 500 1000 1500 2000

(10/7 RF tick)

Entries 2048

Sept 22, shot2: vp515 buffer10: B |

(EV)

2000

LJMWVMWL.\MM

500 1000 1500 2000

(10/7 RF tick)

| Sept 22, shot3: vp515 buffer10: A | [Entries 2048

z
£ 2000
0 WM LV\”
-2000 |—
= N N N N 1 N N N N 1 N N N N 1 N N N N 1
0 500 1000 1500 2000

(10/7 RF tick)

State 20 Raw data at injection for vp515.

Sept 22, shot3: vp515 buffer10: B |

Entries 2048

(EV)

2000

-2000

I

500 1000 1500 2000

(10/7 RF tick)

01

12



