Operation of the Diamond Phase Plate at Beamline 27-1D
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0. Principle of Operation (Bragg Transmission Phase Plate)

By utilizing a diffraction plane rotated by 45° from the vertical around the incident synchrotron radiation
beam, its natural horizontal polarization is divided into two equal in-plane (c”) and out-of-plane (%)
components (see figure below). In a Bragg reflection these components are diffracted differently,
generating a phase shift between them (Batterman, PRB 45, 12677 (1992)). For a phase shift of «, a
vertical, linear polarization results.

1. Hardware Setup (see Figure 1 and 2 below)
1.1 Attocube Rotation Stage

Back panel of ANC300 controller
- connect Attocube rotation stage to AXIS 2 output
- connect Ethernet cable on controller and on available network jack in 27-1D-B enclosure

Front panel of ANC300 controller
- connect DC-IN of ANM300 module to output of a beamline control DAC channel

Other
- connect PIN detector to input of an SR570 current amplifier > Noval200 VFC > VME counter
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Figure 2

Network Connection for ANC300 Controller
Network Name: anc300-27

IP #: 164.54.126.32

Mask: 255.255.255.0

Gateway: 164.54.126.1



Connect to ANC300 Controller from LINUX, using Telnet

grimloki telnet anc300-27 7230

Trying 164,54 126,32, ,,

Connected to anc300-27,

Escape character is '"]',

attocube ANCEOD controller wersion 1,1,0-1304 2013-10-17 03:16
AMC1S0 compatibillity console

Authorization code; #eesrs
Authorization success
Fostepu 21000
0K

o, Stepd 2 1000 To quit anc300-27 session in Telnet:
> +— > <ctrl>]

telnet> quit
Connection closed,
grimloky ]

Authorization Code: 123456

Connect to ANC300 Controller from Windows, using Putty

@ PuTTY Configuration —— - | & |
Category:
=8 5gssion Basic options for your PUTTY session
P Logging Specify the destination you want to connect to
[=)- Terminal
.. Keyboard Host Name (or P address) Port
. Bell anc300-27 7230
- Features Connection type:
= Window ) Raw @ Telnet ) Rlogin ) SSH () Sedal
ﬁppea@nce Load, save or delete a stored session
- Behaviour
.- Translation Saved Sessions
.. Selection anc300_standard_consale
Cologm Default Settings Load
(= Connection anc300_LUA consols
- Data anc2Dl standard console =
o
- Rlogin
[#-55H
- Serial Cloge window on exit:
) Mways () Mever @ Only on clean exit
About Open ] [ Cancel




anc300-27 xray.aps.anl.gov - PulTTY

Authorization Code: 123456




1.2 Kohzu Vertical Stage

Type:

Motion Range:
Lead Screw Pitch:
Motor Full Step:
Motor Half Step:
Vertical Travel:

ZA10A-W2C

+2.5mm

1 mm/rev

0.36°/step, 1000 steps/rev (DATAL/DATAZ switch on driver: 0)
0.18°/step, 2000 steps/rev (DATAL/DATAZ switch on driver: 1)
0.25 mm / rev (1:4 wedge)

Sample EPICS Motor Setup

Half Step (Driver: 1)

Full Step (Driver: 0)

Backlash dist, [ mm
Mowe fraction

}{ motord_setup.ad| W=k }({ maoton_setup.adl W=k
hply (27 idnotZ: @ ) hplv (27 icnotZ: @)
USER DIAL USER TIAL
Hizh [z .50000 2 50000 High fz . 50000 7 50000
Low [-2.50000  [-Z.50000 Low |-2.50000  [-2.50000
Normal Backlash Normal Backlash

Max, Speed (Rew/s) IO aoa00 Max, Speed (Rev/s) |0 00000
Speed (Rev/s) [0,50000 [0.50000 | Cal|Use Set | Speed (Rev/s) [0.50000 [0.50000 | Cal [Use Set |
|Base speed (Rev/s) [0 00000 08t 0, 00000 ||Base speed (Rev/s) [0, 00000 08t 0, 00000
flaccel tire (0. 20000 [0, 20000 _Frozen | flaceel tine ()0, 20000 0. 20000 _Frozen |

Backlash dist, (  mn  ¥0,04992 | Dir [Pos Meg|
Move fraction 4. 00000

¥0. 04992 | Dir [Pos MNeg |
1, 00000

M[Maz, retries |§10

I More

Home Speed (  wom Jf5) [0, 10000 Home Speed {  wm fg) [0, 10000
|| | [
|[Unite: i |(Unita: i
ll EYTT— Readback ll —— Readhack
otar: M Steps/Rev, Celay (s | Motor: [1000— Steps/Rev, delay (5
0, 25000 mn/Rew, [0, 00000 i 0, 25000 mn/Rev, [0, 00000
Encoder: |0, 00000 mn/Step Usef o Yes| Encoder: |, 00000 mn/Step Use:f o Yes|
Readback: [0, 00000 o/ it Use:| No Yes| Readback: [0, 00000 o,/ Uit Use:]WYe—ﬂ
REV inLink:| REV InLink:|
|| Deadband VI Code version B, 90 I beadband 0, 00025 Code version6, 90

VME cardt & i : l— VIE cardd B
Precision |5 exgretiics Rl Precision |b
NTH NO [7ES | AT WO (75

MM Factor |2 NTM Factor |2

I Hore




1.3 Kohzu Horizontal Stage

Type: XA10A-R1

Motion Range: +12.5mm

Lead Screw Pitch: 0.5 mm/rev

Motor Full Step: 0.36°/step, 1000 steps/rev (DATAL/DATAZ switch on driver: 0)
Motor Half Step: 0.18°/step, 2000 steps/rev (DATAL/DATAZ switch on driver: 1)
Horizontal Travel: 0.5 mm/rev

Sample EPICS Motor Setup

Half Step (Driver: 1) Full Step (Driver: 0)
¢ motong = 3 I
ool (27 idnatZ: @) (27 idnot2: @
LISEE DIAL : DIfL
High f1Zz.50000  [12.50000 igh [1Z.50000 |12 .50000
Low [-12.50000 [~1Z2.50000 “12.50000 [~12.50000
Normal Backlash Normal Backlash
Max, Speed (Rew/s) IO aono0 Max, Speed (Rew/s) |0 anon0
Speed (Rev/s) LO 50000 [, 50000 Cal [Use Set | spead (Rew/s) lU 50000 Cal [Use Set |
Base speed (Rew/s) [, 00000 08t 0, 00000 Base speed (Rew/s) [0, 00000 0ff 1, 00000
becel time (s]rO 20000 lO 20000 _Frozen | bccel time (51'3 20000 LO 20000 _Frozen |
Backlash dist, (w0, 04992 | Dir [Pos Meg| Backlash dist, (  mn  ¥0,04992 | Dir [Pos Meg|
Mowe fraction 1, 00000 Move fraction i, 00000
Home Speed (  wom Jf5) [0, 10000 Home Speed {  wm fg) [0, 10000
Units: fm 1ts: mm
Motor- 2000 Steps/Rev. "dief;dbazk : [LO00 Steps/Rev, "dielidbaik
0. 50000 i/ R, |U 00000 0, 50000 i/ Rew, IO 00000

Encoder: [, 00000 mn/Step Usef o Yes| DD 00000 mn/Step Use:f o Yes|
Readback: [, 00000 mn/Unit  Use:ffo Yes| =0, 00000 mn/Unit  Use:To Yes|
REV inLink:|
Deadband IIo_ 00025 Code version B, 90 Deadband [, 00050 Code version6, 90

. WE cardft 5 - WE cardt &
Max, retries I;]_O Dectietion 5 Maz, retries |;10 Precision 5

1T M0 |YES [TT1 [0 |YES
MM Factor |2 NTM Factor |2

More More




