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Inftfroduction

1. spin QA - done before MuDst production

® Determine if the spin information is correct (agree
with the CDEV records) and the spin pattern is
consistent (stable) throughout an entire RHIC fill.

2. bXing QA - done after MuDst production

® Determine for both RHIC beams their offsets at the
STAR collision point.
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RHIC beam polarization: Fill patterns

4 360 RF time buckets in each ring,

indexed as {0,359} Measured fill
ttern of a RHIC
4 120 of 360 buckets are filled, called beam ot @ given
bunches indexed as {0,119} time

4 Bunches (111-119) are intentionally

left empty as abort gaps
4 Each filled bucket have either

positive(+1) or negative(-1) helicity state.

mysql -h dbbak.starp.bnl.gov --port 3412 Conditions_rhic -e "select dataS
from kretDbBlobS where nodeID=9 and beginTime > 'YYYY-MM-DD
HH:MM:SS' order by beginTime limit 1" -s -E
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RHIC beam polarization: Spin patterns
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spin pattern repeats
after every 8 bunches
(24 buckets)

® Every bunch in each beam has
either positive helicity ("+1”) or
negative helicity ("-17).

® The spin pattern of each beam

repeats after every certain # of
bunches.

abort gaps
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Run 13 spin patterns

® Before March 21st 2013 spin patterns were modulo 14 (Repetition was NOT as expected!)

Blue beam pol. pattern yellow beam pol. pattern Pattern Pattern
collided collided
Bl : +4+-=4+=-=+4+-=++ BixY3=P1 B3xY1=P5
B2 : —=4+-—=4+-—=44-- BixY4=P2 B3xY2=P6
B3 : ttdoooodidio- B2xY3=P3 | B4xY1=P7
B4 : ————44++----++ B2xY4=P4 B4xY2=P8

* spin pattern does NOT continue through empty bunches (30,31) in  and (70,71) in B.Empty bunches

* Patterns 3&4 have huge asymmeftries between N, and N%
>

/ K
++--++--+ib- +++++++ 26 ++++++++ éb- +++++++ 45 ++++++++ Bb- +++++++ -66- ++++++++ 70+--++--+§|0--++--++--dé ++++++++ 1 +6-0- +++++++ ii-b 120 1
+55 -54
--++--++-i|6- ++++++++ -|2-|o- -------- é|o+ ++++++++ a|6 -------- -5|O++--++--+46|0- -------- 70-++--++--8|6-+--++--++9|6 -------- 1- 6-.-04- ------- i-|1-o i 120 2
+54 -55
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Run 13 spin patterns

® After March 21st 2013 spin patterns were modulo 8 (Repetition was as expected!)

Blue beam pol. pattern yellow beam pol. pattern | Pattern collided | Pattern collided
Bl ' 44—t d=e BixY3=P21 B3xY1=P25
B2 : ——ti-—4+ BlxY4=P22 B3xY2=P26
B3 ¢ ettt B2xY3=P23 B4xY1=P27
B4 : 44-————44+ B2xY4=P24 B4xY?2=P28

% Bunches 30/31in and 70/71 in B were left empty intentionally until Apr. 20 (Fill 17407)

- 5
++++++++++ |--++--++--|++--++--++|--++--++--|++--++--++|--++--++--|++--++--+ (—:+--++--|++--++--++|--++--++--|++--++--++|- 7 1 5 6
10 20 30 40 50 60 70 80 90 100 110 120 *0-
+55 -54

.......... [o4mttoctt]omtboctioc|btocttoctt]octbocttocfeboctboctt]octboctioc|stoctbocttoctioctboc|ttoctbocti|octrocsiac|s
10 20 30 40 50 60 70 80 90 100 110 1202 6+5-
+54 -55
---------- |++++----++|++----++++|----++++--|--++++----|++++----++|++----+++ ---++++--|--++++----|++++----++|++----++++|- | 3 5.._6_
10 20 30 40 50 60 70 80 90 100 110 120 o' g4
++++++++++ R PRI PUUUUIIIIY PO U IPUUUURII TR FUVRINPOUEY IO IOUUUI N _
10 20 30 40 50 60 70 80 90 100 110 1204 6+5
+55 -54

More info @ Elke’s slides:
https://www.phenix.bnl. gov/WWW/QubIlsh/eIke/STAR/TALKS/eca-SQmQatternsZO1 3.correction.pptx
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$pin pattern does NOT continues

Before March 21st through the empty bunches

15t 14 bunches 2" 14 bunches

1111111111111+ | 1101111111111~ | .....
ttt-———tttt—— |+ 04—+ ++ | 4.
Spin pattern shift forward
5th bunch

= B ++++C——-++++--

spin pattern continues

After March 21st through the empty bunches

15t 8 bunches 24 8 bunches

1 | 10111111 | ...

tte=—=++ | +Q-——++ | ...

N

3rd bunch

=B ++--—-++
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Fill # spin _pattern
F17232 B-cccceceec+--++ Ycc++cc--cc++cC
F17236 B+cccccccc-++-- Ycc++cc--cc++cc
F17237 B-ccccccec+--++ Ycc--cc++cc--cc
F17238 B+ccccececee-++-- Ycc--cc++cc--CC
F17239 Bcc++cc--++++-- Y++-ccccececec+--
F17240 Bcc++cc--++++-- Y--+cccecececece-++
F17241 Bcc--cc++----++ Y++-cccececeec+--
F17244 Bcc--cc++----++ Y--+cccececeee-++
F17247 B-cccceceec+--++ Yec++cc--cc++cc
F17248 B+ccccececc-++-- Ycc++cc--cc++CC
F17250 B-cccccececc+--++ Ycc--cc++cc--cc
F17253 B++--4++4+-- Y--++++--

F17256 B++--4++-- Y++----++
F17263 B--++--++ Y++----++
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Spin QA procedure

1. loopMainAll.tcl

® Generate the run list : 162 fills 2394 runs

(trgSetUpName -> “pp500_production_2013", “pp500_production_2013_noendcap”
ShiftStatus -> "successful” & Questionable

Min. subsystem -> tpc, emc

run time per run -> >180s)

2. spbitSeeker.tcl
® Collect spin info from the DB
® two outputs : vi24 -> contains spin info of every single bunch of the fill.

spinTime.txt -> contains info of each fill including spin pattern

3. begéndComp. tcl
® Compare beginning and end v124 files of each fill

® produce "good” & “bad” fill lists

4. Fix bad fills by hand
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vl24 file : what uploads to database at the end

#rhic/spinV124

0 240 B bunch 1 collide with Y bunch 1 at 2 or 8 o'clock
11 data analyzed are long. polarized
Time buckeft
00110011 1
1234
00000000 2
00000000 3 . . |
00110011 4 1 [fired if the bunch is unpolarized
00000000 5
00000000 6
01010 101 7 : . .
00000000 8 2 |fired if the bunch has negative helicity
00000000 9
01010101 10
00000000 11 3 [fired if the bunch has positive helicity
00000000 12
00110101 13
00000000 14 .
00000000 15 4 |fired if the bucket should be filled
00110101 16

00000000 17
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Fixing BAD fills

® Only 3 fills were recorded in the bad list :
F17434, F17538, F17600




Fill 17434
Fill 3 F17434 ... JIssve |

1st run 14118048
last run 14118064 ® Time difference between fill start time in star
# of runs 12 DB and CDEV is longer than 5 minutes.

fill start time 1367171873

fill stop time 1367201916 i :
start diff 6614 %

stop diff 241 ® found that CDEV start time was not recorded
1st run time 2013-04-28 14:17:53 as expected every 5 minutes
# of filled B Bll1 ® n~ effect on the spin pattern
# of filled Y Y111 .
| spin patterns | socee-vees | e CONCIUSION
—battern index Pas this is a good fill

® RHIC time stamp r-J“\s mins
| | o5 | —
unix time recorded in cdev

time difference

mysql -h dbbak.starp.bnl.gov --porft 3412 Conditions_rhic -e "select dataS from kretDbBlobS where nodeID=9
and beginTime > 'YYYY-MM-DD HH:MM:SS' order by beginTime limit 1" -s -E
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Fill 17538

Fill # F17538 iii”i
1st run 14142134
- spbitSeeker script stops running just after
last run 14143093 getting the spin info at the beginning of the
# of runs 19 fil

fill start time 1369277939 . .

Al stop fime | 1369341307 | | examinina/ixing
start diff 17 ® checked cdev output interactively and found
stop diff 0 broken cdev output after the 1st run until the

P . 10527 2318 end of the fill.

st run time O15-05-22 231557 | |e Output is broken after displaying the spin

# of filled B Blll pattern. Update script to ignore the error and

# of filled Y Y111 continue.

spin patterns | B--++--++ Y++-——-++ iiii“ |i‘ii

pattern index P24

Spin PWG - 12-05-2013

This is a good fill??2??
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Fill 17600

Fill # F17600
1st run 14158039
last run 14160033
# of runs 67
fill start time 1370650977
fill stop time 1370808446
start diff 195
stop diff 166
1st run time 2013-06-07 20:42:57
# of filled B Blll
# of filled Y Y11l
spin patterns | B++----++ Y--44--++
pattern index P28

Spin PWG - 12-05-2013

e Spin Pattern is not consistent throughout the
entire fill. Blue beam intensity dropping with time.

® checked cdev output at different time stamp
during the fill
® found last 14 runs has different spin pattern
compared to first 53 runs.

first 53 runs B4+-——-++ Yo—tt-—++

last 14 runs B++-—++-- Y ——++44--

last 14 runs have different spin pattern. This
pattern does not match with the next fill either.
Need to introduce a new fill number!

14
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RHIC beam Ions during F17600- F17601

295000 -
: blueIons -

yellowIons

Q|

28008
15008 - -

16868 - -

5000 - -

-50008 -

M~ 0o 0o 0o o =2 3~ 0o o
oo o0 oo oo oo oo oo o
I ¢¢ 1 ¢¢ 1 ¢¢ I ¢¢ 1 ¢¢ I ¢¢ I +¢ *e
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| v - O - O v i - O - O | v b L
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&N N &N &N &N &N &N &N

Tine, EDT - BHL tiwne

\ \
F17600 start F17601 start

First 53 runs, Last 14 runs of F17600
Blue beam ion intensity dropping

Spin PWG - 12-05-2013 15

Wednesday, December 4, 2013



Beam cogging determination

® Once RHIC beams are injected info rings they are cogged
meaning beams are set such that the first bunches collide at
specific points.

® Blue beam bunch O collides with Yellow beam bunch O at
either IP2 and 8 O'clock or IP4 and 10 o'clock.

® Need to determine which bunches are colliding at STAR (6
O'clock)

IP 4

North
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Fill 17554

missing bunches

RF Missing Rate vs. true bXing from bx7 bX7
| Bucker | 0 | | | Entries )
262 87 60 ..:, ........... :.......i....,;.;, Mean 58.08
~83 Yy |RMS 3251
50 : | B L
334 |11 [
337 |12 |12 40 |
340 13 113
343 | 114 | 14 sobc LAl | -
346 |15 15
349 116 116 X0 | HNNOUNL | U | OURO: SURPRURPIIOY AUUUOOTIOY SO UOOE SOOTRUOTS ORI SOOI SISO SSPO
352 |17 |17
355 113 118 ) S | NOS | O SRR U OO SUSUIUNS SHUS SR IS
358 119 119 _ E
0 1 L | 1 LDI" l 1 I 1 1 1 | 1 l.lrrl]'n'r
0 0 w 40 60 80 100 b=
® bx7 is tied to BLUE beam  TueNov2s17:32:31 2013 31-39 bXing at STAR IP
®Yellow beam shift: v 14 111-119
87-7 = 80
94-14 = 80
(111,119)-(31,39) = 80
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missing bunches

RF Missing

172 57
334 |11 |11
337 112 112
340 113 113
343 | 14 | 14
346 | 15 |15
349 116 116
352 117 |17
355 118 |18
358 119 119

® bx7 is tied to BLUE beam
eYellow beam shift:
57-97(+120) = 80

(111,119)-(31,39) = 80

Spin PWG - 12-05-2013

Fill 17554

Rate vs. true bXing from bx7

bX7

60 R eaesmnesmsssnsnasasasn s B S 3
= :|Mean  58.27

|RMS  33.18

50—

40; 0 10 1 B I )

Entries 4000

1

ot I
20 B eeeentanssatansansanean feessnasansansassansasan FR— | , ......................
o s __ o ......................
o; ' 'iio' -

Tue Nov 26 17:51:41 2013

b ng at STARIP

/
97

18

1H1-119
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Beam Collision

® Yellow beam bunch O collides with blue beam bunch O at IP 8
and IP 2

® Consistent with the information recorded in v124 file.

#rhic/spinV124
0 240
11
00110101
0000
0000oBooe
00110101

F e e e o . T T T

IP 2

IP 4

TR W N

North
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Summary / Outlook

® Spin QA (before MuDsts) is done for 163 fills (2398 runs) during
March 15 - June 11

® Spin patterns and their stability is checked for each fill
® Fills before march 21st (F17232-F17250) do not repeat as usual.

® "Bad fills” are checked and fixed. Concerning fill, F17600, discuss
issue with CAD. Likely fix with new fill number.

® Had a glance at beam cogging, offset is 80, will check details after
mudst production

® Ready for uploading spin patterns for Run 13 / Requesting approval
by SPIN PWG!
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