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Calibration of the proton-carbon CNI Polarimeters

Piot == Pheam == Ayc cni = Pheam ——=> experiments
Apc cni = Epc | Poeam Pbeam = €pc / Apc oni
E= |: MNign = NT!L]:'I[] / {NI-_-H + Nr-l_.|||l )
(simplified: Nia#. 7, Niet, L, Neignt, T, Neighe, . )
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1. Introduction to pC CNI polarimetry
2. Layout of polarimeter, how the measurement is made
3. An example of measurements, and false asymmetries

4. Presentation of systematic error issues and what we know
about them

5. The carbon beam measurement of Aulyc cni

6. Other issues we have thought of (and which need to be
quantitatively addressed)

7. Summary of issues to measure P...., to 5% of itself, discussion of
additional options



1. Introduction to proton-carbon CNI Polarimetry

a. Traditional method of polarimetry for medium energy protons is pp
elastic at observed peak in -t (0.15 [GEW’L‘:]Z}.

"""AN oc 1/ Pbeam » AH = .01 at 24 GeV
b. CNI has predicted Ay = ( -2 /2 )proton = .04

---non-zero and energy independent

---large cross section

-—--but, must measure Ay (possible hadronic spin-flip
contribution)

---inelastics / elastics = 1%

c. proton-carbon: ultra thin carbon ribbon targets available
from Bill Lozowski at IUCF (150 angstroms x5 umx 17 1)

---allow recoil carbon to escape
---high rate, but not too high
---target survives beam heating (actually robust 1)

d. slow carbon recoil

---recolil angle near 90°, almost independent of pyean
---time of flight ---> velocity, E ---> mass (clear i.d.)
---carbon recoil arrives out of time of prompt background
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4. Systematic Error Issues and What We Know About Them

Pet ==> Ppeam === Agc ot == Ppeam ===> experiments
Agc cni = Epc | Posam Poeam = €pc | Apc e

APgeam/Poeam|ist @ AE/E|nc cni @ Aele|pc oni © AANAnec cni T APbeam/Pream

How well do we do now?

a. Compare independent measurements with 6 detectors, 2
polarimeters.

- 45° vs, 90° measurements

--- false asymmetries: up-down, cross 45°

-— use Ppeam = 0 bunch patterns, measure asymmetries

--- fit © - dependence of 6 detectors, bunch by bunch ---> f

b. Detector and beam related studies

--- noise in silicon strips ---> abort gap information
--- debunched beam ---> abort gap information

--- compare silicon counts/bunch current vs. bunch
--- pileup -—> WFD puise integral vs. pulse height
--- gtability of t definition: target and dead layer E, .

c. Backgrounds
--- target out (frame in)
-- pC — p*C , pC — pC* ---study kinematics, lifetimes
---issue for CpT calibration
--- recoil mass plot

Conclusions: ---from data ( Ae/e|pc cn B AAW Anlpe o ) <= 3%

—- from dead layer study AALAylocom = 4%
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Dead Layer (ug/cm®)

Dead Layer (Lg/em?)
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5. Carbon beam calibration

Use carbon beam, elastic scattering in CNI region from polarized jet
target, measure Ay|,c directly!

--- G. lgo and |. Tanihata
--- can only reach equivalent of 100 GeV

—- requires that Ay|,c (detector) = Ay|,c (physics)

6. Other issues which we have thought of
and which need study

--- polarization of heam at pC polarimeter vs. at jet (not a problem)
--- polarization profile of beam
-—- the jet, pC polarimeters, and collider expts. weight the
polarization differently

---> profile measurements of Py..,, With pC polarimeters

--- continuous measurement with jet vs. sampling with pC polarimeter



Summary of issues to measure P;.., to 5% of itself

Calibrate pC polarimeter:

Pet ==> App ===> Ppeam =2 Agc cni ===> Ppeam -—-> experiments

3% @& 2% @ 2% @ 3% @ 3% =+6%

Use polarized jet directly:

Pjet == App > Ppeam ——--—--=r—mmmr-mm————3> @xperiments

3% @ 2% @ 2% = +4%

Carbon beam measurement with jet, calibrate pC polarimeter

Denser unpolarized jet, use A,, from polarized jet directly

Many studies and issues on beam <---> pC polarimeter interactions
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