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How to measure the polarization

= There are some elementary physical
processes known to have spin orientation
dependence! (e.g. pp=>pp)
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pC CNI Polarimeter

oulomb Nuclear Interference Region
( forward elastic scattering )
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* Si ports Design

1, Preamp cards removable for baking
= 2, Minimizing distance between Si and preamp input

= 3, Rﬁduce the effect of induced current by beam with fine
mes

Vacuum boundary
Fine mesh for electric shield

Preamp card [] Si
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Feed through

(Designed by George Mahler)




WED*
(FPGA)

Carbon pulse after shaping

*WFD=Wave Form Digitizer (420MHz, 8bit )

Mode 3

Identify Carbons
using lookup table
and records
counts bunch by
bunch



i Carbon Target

*Thickness 3—5 pg/cm? (15 nm, only ~100 atom layers)

« Width 6—10 pm with 50 mm length (200-600 um for
AGS)

* Dimension ratio is 1 : 400 : 3000000

*Target lifetime is about 2-4 weeks in RHIC

 Very small effect on the stored beam lifetime, allows tens
of minutes for measurements in a single store

 Event rate up to ~1 per RHIC bunch crossing (~110 ns) at
design luminosity

» Advanced technique using carbon deposited through mask
(Indiana University)



Polarimeter Targets

RHI farget (500X microscope)



Polarimeter Target Chamber

Inside of the ring Outside of the ring

Both design drawing and target scan confirmed that the conversion coefficient is
730 counts/mm.



Polarimeter Vacuum Upgrade

Reduce outgassing, faster pump down, add UHV pumping
Identified high outgassing components: Peek insulators (x 5)
Higher UHV pumping speed by adding NEG cartridge pump (x 2)

Expected gain (24 hrs after pump down): ~ 10
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Location of Polarimeter
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Yellow Polarization Measurement

'Run 7780.101 Pol=0.599+/-0.022

Const = 1.000+- 0.000
Amp= 0.015+/- 0001

Phi (deg) = -4.7+/ 3.1
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Transverse Emittance Measurement

Profile - All Bunches

Profile - All Bunches
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i Summary

Excellent performance, meet all requirements.

® The polarimeters can provide both fixed position polarization
measurement and polarization profile measurement.

® Up to 2M events/s seen in RUNZ2006.

® 20 - 60 sec target-in-the-beam time for 20M carbon events.

® It also provide emittance measurement for RHIC operation, bunch
by bunch.

® The polarimeter target replacement turn around time is about 24
hours after installation of NEG pumps.

® The absolute polarization calibration has been done and is going
on for almost every RHIC store with jet target.
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