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I. Introduction

1I. Machine Study Summary

* transition crossing at slow ramp rate
a1 measurement, beam loss vs. B, Vs, etc.
* comparison with computer simulation
cable loss and bandwidth limitation

* y-jump study & o measurement
* to meet RHIC proton specifications

* rf gymnastics for extraction to RHIC

III. Future Study Plan

* more studies on intensity dependence
* more studies on ~y-jump
* intrabeam scattering study at AGS injection

* studies to achieve RHIC beams (proton, Au”"*)

IV. Conclusions
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I. Introduction

Goals:

1. To understand and verify accelerator physics
Issues pertaining to RHIC operation

transition crossing; y,-jump; intrabeam scattering, etc.

2. To meet RHIC beam quality specifications

3. To meet RHIC injection conditions

rf gymnastics, etc.

Study Time | Status | Run Date | Purpose
8 shifts Au™™* 110/1993 | slow-ramp transition crossing

. J.M. Brenngn

rf gymnastics
MAC g4 L

2 hours down | 7/7/1994 | cable loss and bandwidth measurements
4 hours proton | 7/21/1994 | meet RHIC specifications
2 hours proton | 7/27/1994 | v, crossing at various intensity
2 hours proton | 7/28/1994 | o; measurement with Y-jump on
1 hour Au™™* 1 9/27/1994 | injection flattop study, IBS preparation




I1I. Machine Study Summary

Slow ramp rate transition crossing

* slow ramp, similar to RHIC transition cross-

ing, (low intensity) chromatic nonlinear effect
(aq) is dominant;

* measure the rf phase switching time for mini-
mum beam loss at different radial orbit, eval-
uate o factor;

¥ measure beam loss versus rf voltage, ramp
rate, and rf phase-switch timing;

¥ compare with computer simulation result from
TIBETAN under the same conditions (mea-
sured V, ¢, ramp rate, and emittance).
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¢ Coltbration of B field .M. Brennal
Gouss clock reading calibrated by frefuency

measurement

* Calibration of v vo!tase V..f

eveluate P, from tTransition phase jump

colculate Vg from ¢ oand 8

* calibration of bunch lemjﬁ\

messure  signal brw&em‘nj due to cable

cttenuotion and band width (imitation
((nsert \es ~ (& ns  Signal ot BFPM

wmeasure €rom LECRoOY ?zoo)



Cclibrotions

RF FREQUENCY (Hz)

2966000

2965200

2965800

2965700

V, (kV) (DERIVED RF VOLTAGE)

35

200.0

150.0

100.0

50.0

- 0.0

0.0

radial loop yoltege

i) - 1

4.0 45 5.0
RADIAL LOOP VOLTAGE V¢, (V)

AGS RF VOLTAGE CALIBRATION
AU RUN, NOV. 1993, USING v; PHASE JUMP DATA, LOW INTENSITY

1 T

* By=0.5T/s
0 Byor=0.1T/s
x Byy=0.05T/s

2

Yp = - 6.4 + 0.76 V- 0.00069 Vg

i

7 100.0 . o 2000 . e 300.0
V, (KV) (SET RF VOLTAGE)



e xticacCtion

of v Toctor

1.0

0.8 |

0.6 |

0.4

FRACTIONAL BEAM LOSS

0.0

N

© LOG BOOK RECORD (V=3.0 V)

o MOUNTAIN-RANGE DATA (V,=3.0 V)
 LOG BOOK RECORD (V4=2.5 V)

« MOUNTAIN-RANGE RECORD (V=2.5 V)

i

0.0

%2.

0.1 0.2
PHASE-SWITCH DELAY TIME (secs)

B oot s o3 (ued

0.3

sextupele
0, 200 0,0 “«
(I, Iv) (A) | (190, 0) | (0, 200) | (0, 0) Currents
Y0 8.28 8.34 8.31
oy 21405 | 45409 5.4+1.0
MAD o, 3.1
syneus, = o4 1?2

agrees"c;s'@{{"':lv(‘ Mad celecalation

con%fstuit‘f*ﬁi't‘h ~IPM meosurement (centroid,



AGS Transition v, vs. Momentum
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beam loss vs. ¥ Voltage
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beam loss vs. Switch time
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Cal ‘bration
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To meet RHIC proton specifications
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Bunch Rotation Gymnastic in AGS

. 1/2 bunch length implies x16 matching voltage
- for protons only

- « close to vy,

. "classical" technique
. single bunch transfer implies must repeat 12 times

. small bucket fill fraction 1mplies;
- no filamentation

- rotations are "reversible"

. practice with Gold ions
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I1I. Future Study Plan

More studies on intensity dependence

(3127194 cxperiment )
growth 1n longitudirel orca -
¢} i(mpedonce mismatch

(2} demage (n electronics due to rediation

GT_ANALY, Proton Run 7/27/94
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Intrabeam scattering at AGS injection
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IV. Conclusions

1. AGS machine study has been very successful.
We improved our understanding on slow-rate
transition crossing, rf manipulation, y+~jump
etc., and gained confidence in RHIC perfor-
mance;

2. We understand the AGS machine better (tran-

sition crossing, y~jump, 1, cable loss and
bandwidth limitation, etc.);

3. RHIC proton specifications have been met within
a factor of 2 with relatively small effort;

4. More AGS machine-study time is highly de-
sirable and essential to the successful RHIC
operation.



