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* RTP test HV control of Position Differences, Linear Array Studies,
* RTP Alignment in Injector Beamline- fundamental qualification of RTP working for MOLLER

Run Plan

« KD*P electron beam/show actual Parity Quality Beam (not yet achieved)
M Aug21 morning- John spot size reduction on HallA laser, M2/mode check, if poor mode reduce HallC laser spot
M Aug21 afternoon- Aug22 morning -benchmark KD*P with 1mm spot (e-beam, HallA or C lasers) RHWP scans
T Aug2?2 afternoon- setup electronics for RTP (John, HallA or C lasers)
W Aug23-25 Align RTP mount with qpd, $1,S2, no anal, window+RHWP mimic 4% cathode-analyzer
F Aug25- laser RHWP scans
S Aug26-e-beam RHWP scans (e-beam, HallA or C lasers)
S Aug26-PITA-position scan X & Y (e-beam, HallA or C lasers) — demonstrate HV control of Pos Diff
Su Aug27/-Linear array setup

M Aug28-RTP spot-size asymmetry studies —dependence angle, translation, HV analyzer S1&S2&out, along
x&y&45deg

T Aug29-Align RTP mount with linear array + RHWP scans
W Aug30-KD*P reinsert

Th Aug31-KD*P realign with gpd for smaller spot

Th Aug31-KD*P RHWP scans

F Septl-KD*P e-beam RHWP scans (e-beam, HallA&Clasers)



RTP mount design

2 crystals, 4 plates,
8HV

one HV per plate for
each helicity

GND side panels : | GND side-panels
10x10mm aperture |




Helicity Correlated Steering in RTP

: Field Gradient
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coupling matrix

|[HWP out

coupling matrix IHWP out

um,v PITAY PITAposU PITAposY PITAY indv PITAposU FITAposY

base HV 830 Ag 51 -1571 -0.4713 -0.478|&q ppm/V -1571 -0.4713 -0.479
PITAV indv 175 Cu 74cm -0.000345 0001448  -BS9I1E-05|Du nrad/V  -0.4664B65 1956756757 -0.120351
RTP Weight V 0 Chw 74cm 0.0001928 -0.0001041 0.00202 (Dv nrad,/V 02605405 -0.140675676 2.7297297
PITAUV -276 ¥-Y/=qrui2) Du 51 -0.03997 0.001054 B.637E-05|Du nm/V 51  -30.6248 -0.394 0.17543
PITA'WV' W 144 -¥-Y/SORT(2) Dw 51 0.02522 -0.0001691  0.002349(Dv nm,V 51 25.0272 -0.065 0.329
PITAX VY 0 U-V f=qri[2) Ag "s2" -3.002 0.1932  -0.0BB61|Du nm,V 52 1.2227 -0.199| 1.68BE-01
PITAYV 0-V-U/[S=qrt2) |Dus2 00008775 0.001249 7.93BE-05|Dv nm,/V 52 -2 0798 -0.0553 0.779
Ag 0 Dw 52 -0.001887 -0.0001594| 0.002799 *most Du/Dvin 51 due to PITA is qpd pedestal error
Cu 1.457 Fundd4l® Runddld Rund4le
Dw 0.155 Fundd4ly Runddl5s Rundd2?
Cx 0 Fundd2t  Rundd2y Rundd28
Dy 0 0 0 Wlim

175 0 -276 144 0 0 2001

base PITA shift RTP weight V PITAUY  PITAVVY PITAXY  PITAYV TOT units ok? W shift

HV1+, +z1, U, hell 850 175 0 -276 o 0 0 729 364.5 1 -101
HV2-, -z1, -U, held i -ESDr -175 0 -276 o 0 0 -1281 -640.5 1 -451
HWV3+, -z2, -"V", hell 830 175 0 0 144 0 0 11459 L74.5 1 319
HW4-, 22, +"V", hel -830 i -175 ! 0 0 144 0 0 -861 -130.5 1 -31
HWVS-, #z1, U, hell -830 175 0 276 o 0 0 -379 -189.5 1 451
HVE+, -z1, -U, hell i ggnr -175 0 276 o 0 0 831 465.5 1 101
HV7-, -z2, -"V", hell -830 175 0 0 -144 0 0 - 709 -300.5 1 31
HWVE+, #22, +"V" he 830 -175 0 0 -144 0 0 511 255.5 1 -319
PITA effective sys 700 held hell hell-hell awve DLV
RTP1 Weighting 0.5 RTP2 Weighting 0.5 V effective RTP1 2010 -1310 3320 350
L Weighting -0.16627 X Weighting 0.178906535 V effective RTP2 -2010 15310 -3520 -350
"W Weighting 0.0B6747 ¥ Weighting -0.056227768 V effective system 4020 -2620 G
Ag -2745825 PITA effective sys 700
Cu 1.057352 HWV effective sys 3320
D 0.42588 PITA eff per crystal 350




For Moller Meeting talk...

Tune Mode Generators

Fast RTP electro-optic crystals used to shutter beam (Pulsed Mode)

A simpler design implemented Summer 2016 => dc voltage applied all the time:
o Contrary to vendor claim RTP suffered ion migration from electrode to RTP
o Backout to conventional configuration Summer 2017

Cells are mainly >10 years old, signs of degradation from long term use
o Asked managementfor~524k to replace damaged cells, request denied

Poor Extinction Afterpulse
(old cell)




Metallic Elemomgaﬁon Phenomena

by Simeon J. Krumbein

“*HUMID” ELECTROMIGRATION

In the simplest case. metallic silver on the comn-
ductor with the more positive applied potential
(anode) 1s oxidized to a more soluble form. The
resulting positively charged i1ons then move un-
der the influence of the electrical field through
moisture paths on or in the insulator toward the
more negative conductor (cathode). where they
are reduced back to silver metal [2]-[4]. [6].

ELECTROLYTIC ELECTROMIGRATION

0.38-mm (0.015in) epoxy-glass spacing.

SOLID-STATE ELECTROMIGRATION



Questions

* Are you doing anything with the broken RTP? If not, we’d like to disect
to establish cause of ‘death’



