g [OW https://wiki.bnl._gov/rhicspin/Polarimetry

Spin

Group

RHIC Spin Group
Polarimetry

Spin Physics
Meetings

Results
Documents

All pages
Recent changes
Wiki Help

search

| Search RHIC Spin Group |
= Lo e i

toolbox

VWhat links here
Related changes
Upload file
Special pages
Printable version
Permanent link

Polarimetry

Polarization of proton beam
polarimeters:

is measured by the following

» H-jet polarimeter
» p-Carbon polarimeter
The polarimeters regularly take data during the time when particles spin in the
accelerator. Collected data is then analyzed by the CNI polarimetry group and
the results become available to the RHIC experiments. The offline analysis is

based on the package developed by the CNI group over years. One can learn
about it on the Data analysis page.

Another set of polarimeters is installed at AGS. The design of the main AGS
polarimeter is similar to the p-Carbon ones used in RHIC. Although the AGS
polarimeters are completely independent it is not surprising that the two
systems have many common features in both online data taking and offline
analysis.

= AGS polarimetry

One can learn more about the hardware and the data acquisition system used
for RHIC and AGS polarimeters on this wiki.
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A cQllection of plots to monitor the performance of the RHIC polarimeters for different time periods

Polarization of RHIC beams for the experiments. Currently only Run11 fills are listed but we plan tc



RHIC Polarimetry Results by Fill

Run period:

Fill: | | Use "%" to match anv number of characters. use " to match anv smngle charactes
Tvpe: |:| Beam energy: E Table format:
Fills selected: 47
Fill Type Beam Energy, GeV Start Time
Avrg.
18555 undef 24
18603 phys 100 Feb 03. 2015 06:06:33 Tue
18604 phys 100 Feb 03. 2015 06:46:27 Tue
18607 undef 24
18611 phys 100 Feb 04. 2015 04:48:51 Wed
18612 phys 100 Feb 04. 2015 06:00:21 Wed
18613 phys 100 Feb 04. 2015 06:51:48 Wed 58.67 £ 4.0!
18625 undef 24
18626 phys 100 Feb 06. 2015 06:31:04 Fn1 63.12 £ 3.9:
18641 phys 100 Feb 07. 2015 11:48:26 Sat 53.22+2.7!
18642 undef 24
18643 undef 24
18644 phys 100 Feb 07. 2015 18:58:27 Sat 77.10 £ 5.5!
1045 I 100 | Tt A AA1S N1.90.17 o N1 A2 £0 171 L= A4°




RHIC Fill 18676

List of measurements
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Fill 18576, Analyzed Tho Feb 1% 13:30c22 35, Version w2 2 1T W;, gwebb Fill 18576, Analyzed T
g oo B et | B
o 0.0 i i : e seresemnin |
- W AN PRAPAT AR RU PR RPA IR IAL AL AL [E ol Wik E OO% T T T R LR,
%ﬂ-ms__'_il 'q.., +'+‘ RYE: ¥ +'|'++! HE !‘+' +|'+ '++ gt BuTAL Bocal iz | 5\ E++1FT|*;+{;++++-1'. H.JFJ[.“‘I'. +'|'+'++.++‘+
» - = |
of of
.01
SR ETEINNRAEReTeUSBLIBARERYEEs35S0E
. . . | E'.
=i single measurement with horizontal target
e % -
E 004 J
Asvmmetry per bunch averaged over all p-Carbon mes 3? 0.03 =
Fill 18576, Analyziod Th Fel g g T,
g D.m,%i%n gt g g4 48 o it it
S VRSSO R AR I sy kI I PRI T AT
i o T o T L T e §+T++ f 1id L%ILT% X} f +T . l{'& :
. CERTT e T TR R T g
002 t
003 -o.oa%—
[ ' I Y Y Ll I I O O I O '0'04; It
TN SRESNNEAZLSUIINE0IERRERUEE535E08E! =
Bung 00T g "0 80 100 120

Bunch Id




Polarization Decay and Profile
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Normalization with HJET

@

Include beam profile and intensitiy

J dxdyP(x, y)Ig(x,y)
[ dxdylg(x,y)

nsity, x10° Protons

Pjet =

Beam Inte

Entries 798
Mean 1.867e+04
RMS 7.789
Underflow 0
Overflow 0
Integral 14.37
x2/ ndf 12.73/14
Prob 0.5477
p0 0.9098 + 0.0223

—li&lgg—-xs 0.907?

P Carbon

018560 18580 18600 18620 18640 18660 18680
Fill Id

About the same for other polarimeters
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Asymmetries & Background
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Elastic Recoil Protons

Example strip (68) from fill 17600 (2013)

ADC & TDC from waveform Choose energy range for Select elastic recoail
Energy (gain) calibration strip protons:
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Jet Target Asymmetries
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HJET in Run 2015
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[ HJET DataPro

' File Help
Input lEalibratiDn] HDE_TDE] ToF DFFset] Kinematics] Hunitnringl Results]

RHIC fill: 15675 - add Data directory: AeicdataleicO00?s jet_runlbidata

Reading file: jL18E76,001,data (1/5)
Reading file: j1O676,002,data (2/0)

File zelection? ABETE. 001, data ) ) !
= | SO Feading file: j1BE7E.003,data (3/5)
J J18676, 002, data Reading file: j18676,004,data (4/5)
« 118676, 003, data Reading file: jLOG7E.00G.data (5/5)
J18676, 004, data E770438 events in outTree
J18E76, 005, data
Channel mask:
detector 13 0 X K 0 X K X K X K XK 0 0 0 K H K X
1 2 3 45 B 7 8 9101112 37 38 39 40 41 42 4
detector 28 0 X K K XK K X K X X K 0 0 XK K ¥ K ¥
24 23 22 21 2015 18 17 16 16 14 13 36 30 34 33 32 31 2
Calibration file: - - - - - - detector 38 0 X K K X K X K X X X 0 0 X K ¥ K ¥
JeicdatadeicOl0y s jet_runlb/datascal ibrationdcal ib_18658, 009, root 79 71 70 £9 68 7 EG A5 Bd 63 67 E1 84 83 82 81 80 79 ]
detector 43 0 X K 0 X K X K X X X 0 0 X K ¥ K ¥
43 &GO 51 52 53 &4 55 56 57 58 59 B0 85 835 57 88 89 90 ¢

Mew Select

Elastic t,o.f, cut: 5,0 ns
o I—A ; ; ; Mizzing mazz: 00,0 to 1080,0 Mel

Jois BETEES 36,0 EI & GETIG PR e yellow beam: 111 filled, 9 empty bunches

blue beam: 111 filled, 19 ty bunch
|4—+0i| # molecular fraction He hean e EHpLY BunEnes

Azymmetries include 1,00 - 7,00 GeY
Jet target:

Read data: Start | | ¥ redo ToF - gtomic polarization: 00,9600

- malecular fraction: 00,0400
Target asymmetiy

Progress: Calculating asymmetries - from yellow beami 0,0374 +/- 0,0014
- from blue beam: 00,0308 +/- 0,0013
| 100E Analyzing power

- from yellow beam: 0,0406 +/- 00015
- from blus beam:  0,0588 +/- 0,0014

Output directory: i i ; i ¥ autowrite Beam asymmetry
|f31cdataf31cUﬂﬂ?ﬁJet_run15fresultsfFl11_185?5 = from gellow beans 0,0229 +/— 0,0014
. - from blue beam:  0,0221 +/- 0,0013
____HEEEE___J Beam polarizations

- yellow beam: 0,5645 +/- 00,0424
- blue beam:  0,5683 +/- 0,0415
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L HJET DataPro
| Eile Help

Input Calibration I ADC_TOC | ToF 0ffset | Kinematics | Monitaring | Results |

Summary Detector 1 I Detectar 2 | Detector 3 | Detector 4 |




[ HJET DataPro

||I File Help
Irput I Calibration ADC_TIC I ToF Offzet I Kinematics I Honitoring I Results I
Detector 1 I Detector 2 | Detector 2 | Detector 4 |




[ HJET DataPro

||I File Help
Irput I Calibration I ADC_TIC Tof Offset I Kinematics I Honitoring I Results I
Summary Detector 1 I]]eteu:tcur 2 | Detector 3 | Detector 4 |




[ HJET DataPro

|; File Help

Strip mazk
letector 1
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Elaztic =ignal (n=)
[ 504

Missing mass (MeY)

[500.0 §|
[1o50.0 4]

Reanalyze |

Input | Calibration | ADC_TDC | ToF Offset Kinematics IHDnitDPiHQI Results |
Detector 1 IDetectDr 2| Detectaor 3| Detectaor 4|
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[ HJET DataPro

' File Help
Input | Calibration | ADC_TDC | ToF 0ffset | Kinematics Honitoring l Results |
Summary ] Detector 1 ] Detector 2 ] Detector 3 ] Detector 4 ]
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Summary

= Carbon polarimeters in regular use
e Hickups with web page
e Updated automatically now
e Backlog 2013 and earlier (now recovered)

= Hydrogen jet polarimeter
New detectors: better energy resolution, wider kinematic range
Normalization for Carbon polarimeters off by =10%
Yellow and blue target asymmetries not consistent
Checking possible background contributions
Magnetic field correction and detector alighment

= |t can only get warmer...

RHIC Polarimetry
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