Hall A Moller Update at the PREX Collaboration
Meeting

Simona Malace
JLab

- Target Magnet update
—> Target update
- Detector update

- DAQ update
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Hall A Moller Update: Target Magnet

- Used to saturate the Fe foils;
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—> Split coil, superconducting
magnet from American Magnetics

—> Conduction cooled by a pulse
tube cryogenic refrigerator
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Hall A Moller

Update: Target Magnet

~.

- Magnet is working, has been
tested/used in the ESB and then

moved to the Hall in December (Ethan,
Javier, Jack made this magnet work)

- Installed in the beam line before the
holiday shutdown and surveyed and
aligned to 300 microns tolerance

—> It was cooled down during the last
week of January (all good)

—> Javier and | ramped it up to max of
80 Aor 4.3 T at the beginning of
February

—> After some training it worked fine



Hall A Moller Update: Target Magnet

Monitor the magnet/magnet system parameters

sensor on cold head

sensor at coils
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Hall A Moller Update: Target Magnet

Results from testing the magnet in the Hall (first week of February)
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Hall A Moller Update: Target Magnet
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Hall A Moller Update: Target Magnet
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Hall A Moller Update: Target Magnet
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Hall A Moller Update: Target Magnet
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___two are 99.99%)

Hall A Moller Update: Target

S
Target motion
system built by
Temple U.
(Jim and Bill)
T

Ladder with 3 Fe foils installed:
1, 4 and 10 microns (1 micron is
99.85 % purity while the other

son Lab - - 10



~the day of survey; target was
installed in magnet and vacuum
pump down started within ~48 h from
foil installation

- The ladder and foils were surveyed
w.r.t. the beam line

m& > Once target was installed in the

. _magnet very little adjustment was
needed to position ladder perp to
beam

- - Target motion software is ready

11
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Hall A Moller Update: Target

o] fcs/opshomefedm/ha_molleryfHAMOL_E_control3.edl (on hlalol) @ @ ®

-+ Click this to go to

Movement from - _
center of foil

foil to foil

-» Use this to go off
center of foll

‘———————‘-——————
I

_» Click this to place foll

normal to beam or at
[imt]  [cente] [ -Limi] min/max angles

oo (<] oooo [

Rotation of ladder =
(foil) w.r.t. beam

normal
~* Use thisto goin

between

— .. e e e . -
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Hall A Moller: Detectors

= Scintillators Calorimeter
< Scintillater PMTs
g Front view Side view
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Jb
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Q
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—> Scintillators: 4 paddles per side connected via light guides to Hamamatsu 1 inch
PMTs (Hamamatsu R4124)

—> Calorimeter: lead+scintillating fiber, 2 bocks per side each block connected to two
2 inch PMTs (Photonis XP2282B)
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Hall A Moller Update: Detectors

- Checked all PMTs few months
ago and found that the PMTs
attached to the scintillators
exhibit behavior consistent with
vacuum contamination (the
calorimeter ones look good)

—> At the end of last year placed
order for 9 R4124 PMTs (will
replace before PREX)

Surveys:

To improve the accuracy of the
simulation few surveys were

done in December 2018/January
2019 this month — Bill and Sanghwa
were in contact with the survey group
about the interpretation of the survey
results
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Hall A Moller Update: DAQ

Detectors and DAQ) Setup

1. Moller DAQ: moller @ adaql1.
2. cd /home/moller/Java/msetting
3. Type "mpc"”
4. Load discriminator settings : DETSET.new
9. Default 49 needs to change on 1 and 2: Typically set to 270 and 300 for 1 and 2.
6. Check position of peak in ADC spectra to adjust threshold (see analysis below).
7. PLU module /out2. ChannelsO, 1, 3, 4, 12 should be selected with check box.
8. HV Settings Load Voltage Set: Select the file for correct beam energy.
9. Enable all HV settings for all energies (except channels 3 and 11 which are normally zero).
10. Portserver Info
o hatsvd 2003 for HV
o hatsvd 2004 for ROC11
o Might need to clear a port (telnet hatsvd; user=root, pw=dbps; kill tty=4).
11. Starting the DAQ
o moller @ adaql1.
o Do a "kcoda" to clean up processes.
o Type "start_coda” to start all processes including runcontrol.
o Use the config "beam_pol” (warning: it may not be the first config listed)
© Runs are normally 30000 events.
12. Raw data are stored in /adaqll/datal/moller
13. Settings are in /home/moller/daq/coda2/Runinfo
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Hall A Moller Update: DAQ

ngh || Moeller Polarimeter Control (on adaql.jlab.org) S
File View Help

Voltages

Epics Monitor Detector Setting High Voltage Control : Motor Control Target Monitor

Eile Edit ¥Yiew Alarm Slots Help
[« hatsv5:2003 |
1458 55 56
PAHIC Ch_name | Meas ud | Meas WV | Target W | RUp s RO _WYs Trip_L& Ch_En g
S (N 0.3 0.3 0.0 61.0 61.0/ -2550.0, L[] |00
— L1.1 0.5 0.3 0.0 61.1 61.1] -2580.00 [ |00
(onN] L1.2 0.0 05 0.0 61.0 61.0[ -2580.00 [ |00
L1.3 0.1 0.5 0.0 60,9 60.9] -2550.00 [ |00
HY LT.4 0.7 0.9 0.0 61.0 61.0] -2580.00 [ |00
L1.5 0.2 0.7 0.0 60,9 60.9] -2550.00 [ |00
e L1.6 0.1 0.1 0.0 61.1 611 -2580.00 [ |00
L1.7 0.9 1.6 0.0 61.0 61.0[ -2580.00 [ |00
L1.58 0.1 1.0 0.0 61.0 61.0] -2580.00 [ |00
status — ' g 0.4 0.9 0.0 60,5 0.8 -2580.0 [ |00
remote | [[T10  |0.3 0.1 0.0 60,5 0.8 250,00 [ |00
L1.11 0.6 2.1 0.0 60,9 0.9 -2550.00 [ |00
4] Il | [»

adagl.jlab.org> morelHV 2.06GeV 2015.set!

# HVFrame-0(hatsvs) éEﬁEﬁH'FGTTEﬁE'EETTUb}

hatsv5:2003 S5 DV -1610.0 -1745.0 -1980.0 -1850.0 -1655.0 -1540.0 -1735.0 -1870.0 0.0 0.0 0.0 -1895.0
hatsv5:2003 S6 DV -930.0 -805.0 -1010.0 -790.0 -910.0 -828.0 -840.0 -852.0 -50.0 -50.0 -1200.0 -1200.0

adaql.jlab.org> ||

[4]
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.geff;?son L



Hall A Moller Update: DA

High Voltages
2019/02/15 00,34
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—> Calorimeter ADC distribution should peak around 300 per block
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Hall A Moller Update: DAQ

Thresholds

Delay Line rDiscriminator:LeCroy-4413

Flasher LED Detector Setting High Voltage Control Motor Control Target Monitor
i} - N
H-DiscriminatorLeft Channel Name Mask [ Threshal... i }(—%‘El ;
H-DiscriminatorRight CHO #0: 15 |
LedDiscriminator CHI1 #1: 1000 L
PLU Module T -
) Z o0 4, 2018 = High Voltage Control nas besn initialized =
CH3 #3: - 4, 2018 > Server starts on port:5773 1
CH4 #4: =200 4, 2018 = Motor Control nas been initialized B
CH5 #5: z 4, 2018 = Detector Setting nas been initialized ]
. _—?00 A e 4 4+ _" |
CH6 #6: - ;
CH7 #7: — 600 Open (on adaql.jlab.org)
Slalil s 5_500 Look In: ‘lj DetectorSettings |v| E
CHO #9: " 200
CH10 #10: : Jold_sets [y LED 2014
CH11 #11: =300 [} DETSET_2009 [y LED_2015
CH12 #12: =200 [} DETSET new [ LED_2015-2
CH13 #13: 5_100 [y FADC_comp [y LED_dt
CH14 #14: DE I [ HI_threshold [y PULSER_SET
- |
R o | [y LED 2010
i [y LED_2010 Hi_Thresh
' File Name: | |
Files of Type: |All Files ~| -
=~ Open || Cancel | ’
B NP PP O P Y P PPt P o o P o N Y S Y P Y T T Y T oD ey "
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Hall A Moller Update: DAQ

Thresholds

Module: LeCroy-4413

Name : H-DiscriminatorLeft DETSET_neW f||e

Slot : 21
MASK £]
THRESHOLD 15
#
Module: TD80OO
Name : LedDiscriminator
Slot : 1 f
Open (on adaql.jlab.or
WIDTH 32 pen ( ql.j g)

#channels 1 2 3 4 5 6 7 8

MASK B O ® © @ 0 @ 0 Look In: |ﬁDetecturSettings |v‘

THRESHOLD 49 49 85 81 81 847 847 847

ﬁ dule: LeCrov.4s1s Jold_sets [y LED_2014

Ngmg e; Dzler:?une [} DETSET 2009 [y LED_2015

frlgt :16 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 [ DETSET new D tep 20152

Channels

DELAY 6 6 2 18 18 2 2 2 26 2 2 2 26 26 26 26 [} FADC_comp [ LED_dt

# [} HI_threshold [} PULSER_SET

Module: LeCroy-2365

Name : PLU Module D LED_2010

slot : 11 [y LED_2010 Hi_Thresh

CTR 4]

#channel andBits orBits MNot Logic File Name: | |
] 4105 ] 1 not(not(@)+not(3)+not(12)) = ’

1 4114 () 1 not(not(1)+not(4)+not(12)) Files of Type: |A|| Files ‘v|
2 4123 0] 1 not(not(®)+not(1)+not(3)+not(4)+not(12)) -

3 6226 6] 1 not(not(1l)+not(4)+not(6)+not(11)+not(12))

4 4128 0 1 not(not(5)+not(12)) open || cancel |
5 5120 ¢} 1  not(not{18)+not(12))

6 6145 ¢} 1 not(not(@)+not(11)+not(12)) - - -

7 4097 8192 1  noti{not(®)+not(12)+(13))

#

Module: LeCroy-4413

Name : H-DiscriminatorRight
slot : 20

MASK 16

THRESHOLD 15

.gefﬁ/e;?son Lab 19



Hall A Moller Update: DAQ

-

PLU Configuration File Edit View Help
Delay Line rPLU Module:LeCroy-2365
Flasher LED OUT O [-ouT 2 -
H-DiscriminatorLeft oUT1 | o
H-DiscriminatorRight oUT 2 Channels Name AND OR
LedDiscriminator ouT 3 | sumLeftLed #0: ™
PLU Module — |
ouT 4 SumRightLed #1: ]
Ir s SumLeftRight #2: | | | (]
ouT &
ouT 7 | Apertureleft #3: [ ]
ApertureRight #4: [ ] =
BCM #5: | | L]
DelaySumlLeftLed2 #6: | | | [ ]
faulty input #7: = | | [
Sum 1l6xdiscr #8: | | [
channel o #o: = | | [
Clock{100kHz) #10: [ | [ ] | 3
DelayApertLeft2 #11: [ | [ ]
(H+)+(H-) #12: n
TIR output 3 #13: [ | [ ]
Pulser #14: | | | [ ]
LED pulser #15: [ | [ ] -
Test Register
1] I [ |»
ot AR R R R R R R R T R R T R T e T T T s T T e T R T e T e T e B e T L T T L e B B L e R R L R R L R R L N R R R R R L LR R L RN R LY
Status
(08:51:34 AM Feb 15, 2019 » WARNING :Settings NOT updated for:Lec:roy4H
08:51:33 AM Feb 15, 2019 = WABNING :Settings NOT updated for: LeCroy-2|«
ol m I (|
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Hall A Moller Update: DAQ

autoboot enabled tor bHL_prestart_user_script_1
Run control Buttons autoboot enabled for EBl_download_uzer_script_2
Contral Transition autoboot enabled for EBL_prestart_user_script_3
autoboot enabled for EBl_prestart_uzer_script_4
I Cancel f autoboot enabled for EBl_end_user_script_b
Mo data count limit
F 4 P ) daloghisg: Mo data count limit
I Reset Configure Download Start Run EBl_end_user_script_0 configured ok
dalogh=g; EB1_end_user_script_0 configured ok
EBLl_prestart_user_script_1 configured ok
daloghisg: EBl_prestart_uzer_script_1 configured ok
EB1_download_uzer_script_2 configured ok
Static paraneters dalogh=g; EB1_download_uzer_script_2 configured ok
g 2 o il T EBLl_prestart_user_script_3 configured ok
daloghizg: EBl_prestart_user_script_3 configured ok
ﬁ adagl.jlab.org EBl_prestart_user_script_4 configured ok
daloghzg; EB1_prestart_uzer_script_4 configured ok
EBLl_end_user_script_5 configured ok
Data file name daloghisg: EBl_end_user_script_5 configured ok

/adaql/datal/noller/noller_data_16205. dat e e succesded
Pun status

RBun number Run status T et start (on adaql.jlab.org) A x
configured N

= ' 4
IDlscon.nect-

Session status

moller

Start time

<Bytes T runcontrol (on adaql.jlab.org) - O X

2 Sec. update update interwal = 2
done reset

et scaler(onac - o x
—Status:

Integrated ] X coda_eb (on adaql.jl et_clientt,.. waiting for even

CODA 2,5,Mame ¢ EBL, Type CIEB Id : O ts...

Differential . "EB1" state now "booted"
dalogMsg:  "EBL" state now "booted" rscaler Data:
mallers tEBL> [] Chr# | Rate(Hz)

INFD 2 runNunber is now: 16205 !

IHFD : Run nunber i= 16205 2

INFO : Configuration bean_pol iz already in use, 4

IHFO 1 Parsing bean_pol configuration 5

INFO 2 activate component ROC11 6

IHFD 2 activate component ER1 N 7

INFO 3 activate component EB1 x coda_er (on adaql.jla 8

IHFO 2 activate conponent coda_file_0 . .

INFO  : Parsing bean_pol finished Lo 2.5 ane ; ERL. Tupe ER 1d 2 0 -

HARH : Ho data count lu:u.t . daLoghtsg:  "ERL" state now "booted" i

INFO : EBl_end_user_script_0 configured ok mollers sERL> [] 12

INFO  : EBl_prestart_user_script_1 configured ok o i3

INFO : EB1_download_user_script_2 configured ok 14

IHFD : EB1_prestart_user_script_3 configured ok 15

K INFO : EBl_prestart_user_script.d4 configured ok 16
IHFO 1 EB1_end_user_script_b configured ok
Jeff Son L‘- INFO 1 transition Configure succeeded.
o



Hall A Moller Update: Hardware/DAQ
To Do

- Play with the target controls during APEX downs

- Check on the scope that the scintillator PMTs are gain matched when using the
2.06 GeV HV file

- Take a LED run

After Commissioning:

- Program a new PLU to have it as spare in case the existing one goes bad
- Replace the scintillator PMTs

- Add an ADC to read the scintillator channels

2> ...

.geff;?son Lab
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Hall A Polarimetry: Commissioning

Looking forward to it, | wouldn’t miss it for the world!

- Scheduled at the end of the APEX running for 3 days

Moller Plans

- Check alignment of the target magnet with beam: test developed right now
by Yves

- Detector gains and thresholds tuning

- Check target foils centering

- Check target saturation by varying the orientation of foils w.r.t. beam
- Quads and Dipole scans

—> Holding field reversal study

: See Don’s talk...
.geff;?son Lab 23



