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Polarimeter Target Scan
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Beta Functions
* The polarimeters located next to Q4 at YO12 and Bl 12.

« Thelattice at injection: 10 meter beta* . Beta functions at
polarimeter target location are:
— Blue x: 23.2m (23.3m)
— Yelow x: 28.45m (32.8m)
« Thelattice at store: 5 meter beta* . Beta functions at polarimeter
target location are:
— Blue x: 32.8m(33.4m)
— Ydlow x: 16.4m(18.1m)

* We will measure beta functions near polarimeter by

varying Q4 trim in addition to global measurement
with AC dipole.



|njection on April 22
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Inj ection on April 22 with IPM
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Comparison with IPM, AtR Flags

M easurement Time Ex Ey
AtR 12:00 11.2+-.4 4.6+-.3
Blue Polarimeter Scan 11:26 12.0
Y ellow Polarimeter Scan 11:26 11.0
Blue |PM 12:31 12.0 5.4
Y ellow IPM 12:31 11.6 7.2

The comparison done on April 22 shows very good agreement
(with all experts around). Bunch intensity was around 0.7* 10,



June 19 Comparison with AtR (fill 7306)
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Blue Horizontal Emittance at I njection
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Generally, the two methods correl ated with each other and IPM gives bigger values.

The larger emittance in the middle of June was real.



Yellow Horizontal Emittance at I njection
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Store M easur ements

Date Time B, Epg Espm Ejipm  Conditions
04/21/05 | 13:46:00 |18.4 |13.2 6 bunch in store
04/28/05 |03:46:.00 |24.1 |36.8 |45 32 6 bunch in store
05/28/05 |14:36:00 |11.6 |127 |34 30 7 bunch at store
04/21/05 |14:53.00 |19.6 |17.6 |28 27 O hr in store
05/27/05 |00:07:00 |14.8 28 3 hrin store
05/01/05 | 06:00:00 155 |37 30 5hrin store
05/01/05 | 07:17:00 22.0 |32 32 6 hr in store
04/25/05 |14:30:00 |39.4 |36.1 |42 54 8hr in store
04/27/05 |02:04:00 |59.2 |27.0 |44 58 8hr in store

The polarimeter target scan gives smaller emittance at store.




Comparison with ZDC Counts
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Before and After Ramps
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Both methods show emittance growth on the ramp.



Fill 6947 at I njection
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Fill 6947 at Store
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Possible Error Sour ces

Thereis afew percents uncertainty in the conversion
between target steps and distance.

The beta function at the polarimeter. Y ellow injection
horizontal betawas 32.5 m from online modeal but 28.5 m
from MAD.

The polarimeter data may not be exactly 1sec interval. This
will be fixed for the coming run.

Some targets are mounted loosely. There maybe an
unknown effect from the target drifting. The effect would
result bigger emittance.



Automation of Emittance M easur ement

* To minimize the impact on target and detector lifetime, the
profile will be taken similar to flying wire: target cross beam in
less than a second.

« Signals from one of 45 degree detector will be processed
(threshold, gate) by us.

« A simple correlation between the target step pulses and scaler
readout will provide the profile.

A separate effort to provide a more sophisticated
measurement will be done by the polarimeter group.

« Onegoal of next year’s polarimeter measurement isto do all
store measurement as profile measurement, namely, the target
will scan through the beam( get polarization profile and beam
profile the same time). Since polarimeter can separate data from
different bunches, it can provide emittance of each bunch.



Summary

Polarimeter target scan provides another way to measure emittance.

In general, it shows similar emittance as |IPM at injection and a
smaller emittance than |PM at store.

A few comparisons with AtR measurements show agreement.

To compare with lumi data, we need emittances from both planes
and both rings, which we did not have in last run.

A systematic study of target scan vs. Vernier scan is needed in next
polarized PROTON run.

Work is underway to make such a profile measurement automatic
and faster.



