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. . New Ladder
Diamond Mott Installation New manipulator

Survey z, pitch, yaw
New STACS controls

Thermocouple monitors

Target Ladder B
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CEBAF Mott Setup Summary

* Set Wien filter to 90° to have transverse beam in Mott polarimeter
e Steer to fix orbit after Wien filter change

* Steer beam into Mott polarimeter line
* Adjust SRF cavity phases to crest

* Finalize steering, optimize beam shape
* Insert desired target

e Turn on DAQ, PMT high voltage

e Take data to optimize current

* Take data on Diamond — 500k counts

FOIL3D00

* Change polarization with insertable laser waveplate
* Repeat taking data



Beam on target
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Empty Poly frame for background
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487 um diamond, 250 nA 847 um diamond, 130 nA



Data Analysis

* Decode data from CODA (CEBAF
Online Data Acquisition) format

* Run online Analyzer to verify energy
spectra of scattered electrons as
expected

* Determine energy cuts to optimize

 Calculate asymmetry, uncertainty™

4 = VL Rt —VL*R~
VL R* + VL*R~

* PhysRevC.102.015501 p. 11
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Optimizing energy cuts
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Energy cut scan: Find Asym(Energy Slice
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Energy Analysis for Gold Targets Energy Analysis for Diamond
6.3 MeV, 77 um

Gold Data from Mott Expt. Diamond Asym/energy slice
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Asymmetry for 77 micron 6.3 MeV

Asymmetry vs. run number, 77 micron, 6.3 MeV
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Asymmetry (%)

S Mev 77 micron Diamond

5 MeV
| -- e
.5
% " : I =
o b8 L
2 % 1 ot 11 T 2 3 " i
-2I5 up up
? ® [ ) Positive Hedicity | Negative Helicity
400 400
-5
300 300
7.5 . 200 , 200 r'
0.5 sigma slice center f\ { Y j
100 | '“qh"l 100 { M‘
= [HWP_OUT e IHWP_IN ki i) b e Bl
% 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000
| hUP_E raw | hDOWN_E_raw |
9007 Entries 120942 | ‘ 900f Entries 124165
f Mean 6525 F Mean 6171
8003, AMS 1459 | 800 AMS 1582
700, A \ 700; = oown - Down
600" l ‘ 600! 'q Positive Hesicty N
| | [ Il 400 400
5005 | | 500: i1
400 l : ‘ 400~ ! 300 300

|
300 h \ 300- {1
1

100! i \ 100! ! 100 100 |
t { E ! \ | "w. ”W
0“'*«..4._/ ......... # HITSEUSTIN Vi | ot—=t ,‘\.._
0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000 ol - |
! — N [ S
% 2000 4000 6000 8000 10000 12000 % 2000 4000 6000 8000 10000 12000

Jerrerson Lab




2 e /7 micron Diamond
5 : 4.5 MeV
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4 MeV /7 micron Diamond
7 4.0 MeV
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/7 micron Diamond Asymmetry Summar
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487 um 6.3 MeV
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6.3 MeV
A8/ micron 347 micron

Run 9219

Run 9222
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Asymmetry vs. Thickness, 6.3 MeV

Asymmetry(%)
A W N R O R, N W A

Diamond thickness (micron)

® 77 micron OUT @ 77micronIN 487 micron OUT @487 micronIN @ 847 micron OUT @ 847 Micron IN

Trend toward decreased asymmetry with thickness .Lg‘.fé—-gon Lab



Averaged Rate/detector vs. Thickness, 6.3 MeV
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A8/ micron
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Asymmetry for Gold foil, 0.750 um

37 For reference from prior ladder:

Run 9192, HWien = Foil #4 (0.750 um):
35 Mott Asym UD (%) =
35.3261 +/- 0.419984

3 Run 9193, Foil #4 (0.750 um):

37 Mott Asym UD (%) =
-35.4031 +/- 0.41833
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Rate vs. Current
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Target Heating: 847 micron

704x480 pexels (704x480): 8-bit: 330K

Rate vs. Current: Heating run McCAL  [v| (70025)(38) EXrs ¢
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Data: // micron vs. Energy
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run

Data: Avs T at 6.3 MeV
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Conclusions

 First Run with diamond targets complete

* Non-zero asymmetry measured
 Asymmetry changes sign with insertable waveplate insertion

* Asymmetry decreases with increasing thickness as expected
* Potential trend toward higher asymmetry with increasing energy

* Minimal heating observed
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