Measurements of 4" in Store for RHIC Run-10
Using AC Dipole

M. Bal and G. Wang



Results of ac dipole data analysis for store
11712(Blue) and 11311 (Yellow)

P2 IP4 IP6 IP8 IP10 P12
Beta* Error S* Beta* Error S* Beta* Error S* Beta* Error S* Beta* Error S* Beta* Error S*
Blue V 3.142 0.02 -0.386 4.77 0.018 0.502 0.65 0.042 -0.12 0.625 0.042 -0.192 4.02 0.0182 0.137 3.818 0.019 -0.21
Blue H 3.552 0.02 -0.649 4.26 0.02 -0.76 0.62 0.044 -0.01 0.695 0.043 -0.3° 3.787 0.0203 -0.72 4.455 0.019 -0.66
YelowV 4355 0.02 -0.925 3.28 0.033 -0.36 0.815 0.022 0.15 0.995 0.01 -2.705 3.14 0.0185 0.395 3.355 0.018 0.42

* Blue results are obtained by taking the average of results for
excitation above and below betatron tune.

 Yellow vertical results are obtained by taking the average of two data
sets. Both of them are for excitation above betatron tune. (We lost
beam when exciting beam on the other side.)

* No useful Yellow horizontal data were taken.

 LOptics had an bug at the time of data taking, which led to wrong
scaling of beta function.
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Horizontal fit tune 0.219796 +/- 0.000027
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l PS State
Horizontal | OfFError o1
5000 12000
E : : 10000 Vertical | Off O
S ool ® o L L SO, o see s 280 m  sase szewm e sees m
3 ! : !
§ : 8000 Setup/Betatron Tunes
R T T S
N 000 BO00 Q_d | Amp Up | Flat | Down | Tune
g E 4000 H: ©.23990.0000/40.000(20.000/60.000/0.2302
3 2000 Vs 0.22400.0800/40.00020.000/40. 000 EREFEE
E : : : 2000
100011 : : — s
I\ = S v ; o friguer AL Dipole
0% b dh"' W‘L S=2000 _I Accumulate Average
0 1000 2000 2000
- hori beta func (Y1) —=— model beta (Y1) . hori phase (Y2} —=— model phaze (Y2}
Beta™ at IPs
Beam ==>  Lattice: Blue 1P2 IP4 1P6 IP8 IP10 | IP12
H_b= -1,00| 1,00/ -1,00 0,73 3.77 7.10
H b*sd 0.005 0.000| 0.000| 0.025 0.012| 0.010
H_s= 10,00 10,00 10,00, —0.56| -1.56| -2,14
¥ b= 3.01 4.92 0.62 0.66 4.20 3.60
¥_bxsd 0,020 0,016 0,042 0,041 0,018 0,020
¥ 5= —0.39 1.03 0.23| —0.18 0.21] -0.26
maghets o hateer - wateer o hbpms L] wbpms
% 2500 7 - 400
H . .
20001 :
2 B B
3 X .
5 16ond: :
§ :
3 100013 :
i : :
500+ 4
, :
] 1000 2000 3000
S-Coordinate
- vert beta func (Y1) —=— model beta (V1) L] vert phase (Y2) —=— model phaze (¥2)
Horizontal fit tune 0.225161 +- 0.0131351 A
The orbit{s) have been loaded. ]
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File Lattice SetUp Help

BetatroniPhase Advance[ Beta Beat

—P3S State

Horizontal | Off-Error O
_ 2500 - 12000
H : Vertical | Off O
g : 10000

8000

i SetupfBetatron Tunes

T T PO Ot POt Ot SOt SOt SR AR RRFOnss | oo i

h : 4000 H: [0.21980,0000 40,000 20, 00060,0000,2302
0

=
5]
=
=

g LiuTLa U
=
=
=1
=9

[v: [o. 2240 Y 40 . 000/20. 000[40.000/0.2148
2000
500 s s
m_ ;{; ;‘A_ h ; &A__ jl 0 Trigger AU Dipole
o 2000 _I Accumulate Average
1000 2000 2000
. hori beta func (Y1) —=— model beta (Y1) . hari phase (¥2) —=— model phaze (Y2}
Beta™ at IPs
Beam ==>  Lattice: Blue (3 1P4 1P6 1P8 P10 | IP12
- - H_b* -1.00| -1.00| -1,00| -1.00 -1.00| -1.00
| 1 H_b=sd 0,000 0,000 0,000 0,000 0,000 0,000
H_s* 10,00 10,00 10,00 10,00/ 10,00/ 10,00
V_ b 2,92 4,95 0,62 0,68 4,31 3.59
V_bxsd 0,025 0,020 0,048 0,041 0,017 0,025
V_s* -0.25 1.01 0.47| -0.15 0.48| -0.43
magnets o hztesr - yztesr a hbpmz L] wbpmz
3 2500 300
3 -
3 2000 200 ¢
3 i
; 1
o 1B00 - 100 =
;
5 1000 0 i
7 4
500 <[ H-100
0 =200
0 1000 2000 3000
S-Coordinate
. vert beta func (Y1) —=— model beta (Y1) L] vert phase (Y2) —=— model phaze (Y2}
Horizontal fit tune 0.223981 +/- 0.000060 A
The orbit{s) have been loaded. —
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File Lattice SetUp

Help

Betatron/Phase Advance[ Beta Beat

Beam ==> Lattice: Blue

vsteer o

magnets o hateer .

_ 2500 12000
g 10000
S B00DE- ek
3 : 2000
T e S P 000
g .
[ 5 . . .
ERETIIIE S5 SURPRRRRRPURRTY | FRPRRERE S S 4000
7 : : : . 2000
Good- 41 e T P |
] SR A S |
0 2000
] 1000 2000 3000
. hori beta func (Y1) —=— model beta {1} L] hori phaze (Y2} —=— model phase (¥2)

% 2500 —
E] :
32000+
3 :
3 :
- 15007
ERT I WO A
- ;

G001

2000
5-Coordinate

] 1000 2000

- vert beta func (Y1) —=— model beta (V1) L] vert phase (Y2) —=— model phase

(v2)

PS State
Horizontal | OfF-Error O
Vertical | Off (o7
Setup/Betatron Tunes
Up Flat | Down | Tune
H: |0.2198 00,0000 40, 00020, 000|680, 0000, 2302
v: [IEEEL 0. 0500 40.000(20.000(40.000(0.2148

Trigger AL Dipole

_I Accumulate Average

Beta™ at IPs
IF2? P4 IP6 IF8 IP10 IP12
-1,00| -1,00] -1.00] -1.00] -1,00| -1.00
H_b=sd 0,000 0,000 0,000 0,000 0,000 0,000
H_s= 10,00 10,00 10,00, 10,00 10,00 10,00
V_b= 3.13 5.00 0,68 0.64 4,25 3.78
V_b=sd 0,016 0,011 0,028 0,027 0,012 0,013
V_s= 0,15 -0.42 0.66| —-0.17| -0.00 0.12

Horizontal fit tune 0.203287 +I- 0.007625
The orbit{s) have been loaded.
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File Lattice SetUp

Help

Betatron/Phase Advance[ Beta Beat

_ 2500 12000
g 10000
S B000F-Ee ek
3 : 2000
Samond o o0
2 : : : :
[ . . .
20004 T e e 4000
7 : : : : 2000
good- 4 N e D N
iy A PN PSR, N |
1] 2000
i} 1000 2000 3000
- hori beta func (Y1) —=— model beta (V1) - hari phase (Y2} —=— model phase (V2)

Beam ==> Lattice: Blue

hsteer L] usteer o

maghets o

2000
S-Coordinate

] 1000 3000

- wert. beta func (Y1) —=— model beta {1} - vert phasze (Y2} —=— model phase (¥2)

[N S, |

PS State
Horizontal | OffF-Error O
Vertical | Off On

Setup/Betatron Tun

H: |0,2198/0,0000

es
Up Flat | Down | Tune
40, 00020, 000/60, 0000, 2302

|\v: [ERELER] 0 . 0800)

40, 000[20.000(40.000(0.2148

frigger AL Dipols

I Accumulate Average

Beta™ at IPs
IF2 IP4 IPG IF8 IF1¢ IP12
-1.00| -1.00| -1.00] —-1.00 -1.00| —-1.,00
H_b=sd 0,000 0,000 0,000 0,000 0,000 0,000
H_s= 10,00 10.00| 10,00, 10.00| 10.00| 10,00
V_b= 3.37 4.57 0.68 Q.58 3.72 4,13
V_b=sd 0,017 0.013| 0,033 0.034| 0,015 0,012
V_s= 0,50 0,05 -0.80 —-0.23 -0.,09 -0.16

Vertical fit tune 0.203999 +I- 0.000015
Horizontal fit tune 0.205238 +/- 0.014333

|
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File Lattice SetUp Help
Beta Beat
Betatron/Phase Advancel PS State
Horizontal | Of-Error s _||
3000 T 12000
: i Off |
- - - FTT ) sssems 10000 Wheriteel & =
3
32000 5 b ] 8000 Setup/Betatron Tunes
5
; : E000 Up Flat. | Down | Tune
5 : : 4000 H: [0.2198/0.0000 40,000(20,000/60, 000/0, 2302
2 1000 B : ||v: [0.2040[0. 1200 40.000[20. 000[40.000[0.2148
E : 2000
. 0 Triguer AL Dipols
U SN SO 2
0 2000 _I Accumulate Average
0 1000 2000 2000
- hori beta func (Y1) —=— model beta (Y1) L] hori phaze (¥2) —=— nmodel phaze (Y2}
Beta™ at IPs
Bean ==>  Lattice: Blue IP2 IP4 IP6 IP8 | IP10 | IP12
H b= -1.00| -1.00| -1.00 0.58 3.57 -1.00
H_bxsd 0,006 0,003 0,000 0,007 0,007 0,007
H s=* 10.00| 10.00| 10.00| -0.33| -1.62| 10.00
Y_b= 3.37 4.50 0,69 0.58 3.77 4.10
¥ _bxsd 0.014] 0.014] 0,026| 0,032 0,012 0,013
Y_s= -0.55 -0.21| -0.84] -0.23 -0.14| -0.04

magnets [} hsteer .

L] wbpms

400

300

200

100

-1060

] 1000 2000

S-Coordinate

. vert beta func (V1) —=— nodel beta (Y1) .

vert phaze (¥2)

-200

JR—

nodel phase (¥2)

[T S |

Horizontal fit tune 0.204002 +I- 0.000054
The orbit{s) have been loaded.
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File Lattice SetUp

Help

Betatron/Phase Advancel Beta Beat
L 2500 T— 12000
i ‘. oo : . sesm e oo 10000
S BO0DT 3+ o e .
3 : : : : 8000
. : : : :
b s . . .
2 10001 : : : 4000
i ] : : : 2000
] B TS U L S B ST ISR |
ORI S . o 5
o u AA" 2000
0 1000 2000 3000
- hori beta func (Y1) —=— nodel heta (Y1) L] hori phase (Y20 —=— model phase (Y2)

Beam ==> Lattice: Blue

magnets

o hsteer . ustesr o hbpms

u vbpns

£ 2800 300
¥ 000

3 200
3 . ®

- 1500 . b

i #1100

v -.l

51000 ........... Solgllal ' ety L.

Y n LR .‘;: il
K. ST S0 {AESSRRPRN o FERRRRRNOS o SRR o TS
. P P D N

. vert beta func (1)

1000 2000

S-Coordinate

—=— model heta (Y1) L] wert phase (Y2)

100
3000

—=— nodel phase (V2]

A T

— PS5 State
Horizontal | Oft-Error D~
Vertical | Off On o

— Setup/Betatron Tunes

Up Flat | Down | Tune
H: [©.2198/0,0000 40 ,000/20, 000 60,0000, 2302

[v: |o.2040 IR 40 . 000[20. 000/40.000[0. 2148

Triguer AL Dipole

| Accumulate Average

Horizontal fit tune 0.203994 +/- 0.000040

The orbit(s) have been loaded.

Beta® at IPs
IP2 IP4 IF6 IPS IF10 IP12

-1,00] -1,00] -1,00] 0.61 3.14] 7.74

H_b=sd ©.,006| 0,000 ©.,008 ©.011] ©.008 ¢,009

H_s= 10.00| 10.00 10.00| -0.49 -1.87| -2.29

V_bx 3.17 4,78 0.67 0,60 3.82 3.94

V_bxsd ©,019| 0.018 0,044| 0,046 0,020, 0,019

V_s= -0.49 0.18 -0.31| -0.21 0.18| -0.33
A
=]
£

10017

a0
G0
a0l

201
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File Lattice SetUp

Help

BetatronfPhase Advancel Beta Beat

50007

i Ly

i

1

LuEL

20001

3

g

10001+

Dol W ee s s esses.  ssse ansems  sese m

12000
10000
S000
BO00
4000
2000

0

1000

Beam ==> Lattice: Blue

JLa\
Q

. hori beta fune (Y1) —=— model beta (Y1)

magnets o

2000

—=— model phase (Y2)

0 1000

. vert beta func (¥1) —=— model beta (V1)

—=— model phase (Y2}

Off-Error On o
Off O

— Setup/Betatron Tunes

Flat | Down [ Tune
H: |0.21980,000040,000 20,00060,000/0, 2302

[v: [0.2240(JCERSE 40. 000 20. 00040, 000/0. 2148

Beta™ at IPs

Trigger AL Dipole

_| Accumulate Average

IP2 IP4 IP6 IP8 IP10
-1,00| -1,00| -1,00 0,73 3.77

IP12

7.10

0.005| 0,000 0,000 0,025 0.012

0.010

10,00 10,00 10,00 -0.56| -1.56

-2.14

3.01 4,92 0.62 0.66 4,20

3.60

0,020| 0,016| 0,042 0,041 0,018

0,020

-0.39 1.03 0.23| -0.18 0.21

-0.26

VNIV, R |

Horizontal fit tune 0.225161 +- 0.013151
The orbit{s) have been loaded.
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File Lattice SetUp

Help

Betatron/Phase Advance[ Beta Beat
. 5000 1— 12000
: - e - e 10000
5 40001 i
] : : _ 8000
{ 2000
) : : iy
o U T ad Ay ) 2000
0 1060 2000 3000
(] hori beta fune (V1) —=— model beta (Y1) . hori phase (¥2) —=— model phase (V2)

Beam ==> Lattice: Blue

2000 3000

magnets [+ hsteer - vzteer o hbpms u vbpmz

2 2500

USLa L L

I Lo0nt;

aq

e I Y PP &

400

300

200

100

=

-100

1] 1000 2000

S5-Coordinate

3000

. vert beta func (Y1) —=— model beta (Y1) . vert phase (¥2)

200

—=— nodel phase (¥2)

[V DUV |

Off-Error

PS State
Horizontal £ |
Vertical | Off

O |
Setup/Betatron Tunes

Flat | Down | Tune
H: |0.2198/0.0000/40,00020,000/60.0000.2302

[v: |o.2240NERE 40. 000 20, 000/40., 000/0 ., 2148

Trigger AU Dipsole

_| Accumulate Average

Horizontal fit tune 0.224335 +/- 0.003966
The orbit{s) have been loaded.

Beta* at IPs
IP2 IP4 IPe IP8 IP10 P12

-1.,00] -1,00] -1,00| 0,75 3.74 6.69

H_b=sd ©.006| 0,000 ©.000| 0.041| 0,020 ©.,007

H_s+ 10.00| 10,00 10,00 0,42 -1.32 -1.67

V_b* 3.14 4.62 0,62 0.61 3.94 3,77

¥_bxsd 0,034| 0,029 0,084 0,065 0,030 0,029

V_s* -0.41 1.28 —©0.48| -0.19 0.17 —0.28
Ay
=l
¥
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