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Uses

 Room temperature crystals

« (Can get simple crystal measurements
« With enough, can solve structures
* Need lots of samples (~10000)

 Pump probe (with laser elsewhere, chemical injection here
currently)

« With varying delay times, ~10ms — 2s
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Eiger Detector Control - XF:17IDC-ES:FMX{Det:Eigl6M}cam1:

Infc ~Acquisitior ~FileWriter
Asynport EIG Threshold | 6330.000 eV 6330.000 eV Enable 4]
Description Dectris EIGER1 Si Photon Energy | 10000.000 eV | 12660.001 eV # Images / File | 21 21
Firmware Version release-2022.1.1 Exposure Time | 0.01000 0.01000 Name Pattem | 83, 66, 67,45, = SBC-0124_7_r_Ra
Serial Number E-32-0100 Acquire Period | 0.01000 0.01000 Auto Remove | Enable v | Enable
L Size 4150 4371 #Images | 1500 L Save Files Locally = Epable ~ | Enable
Pixel Size 7.50000 7.50000 # Triggers | 273 273 File Owner | Isdc-fmx Isdc-fmx
Sensor Thickness 4.500000E-4 m ROIMode ' pisable « | Disable File Owner Group | Isdc-fmx Isdc-fmx
Sensor Material  Si Flatfield Correct  Enable ~  Enable User Group Other
i . bl File Permissions  [¥ir [Vr [(r
Pigire Compression = Enable - nable “w Cw Cw
e File ROI Compress. Algo = BS LZ4 ~ BSLz4
Low Mag | High Mag e Path [insis2 7
/data/fmx/proposals/2024-1/pass-314
| e bkt d | S e Data Source | None + | None P RO P: =
Array Callbacks | Enable - Enable Det. Free Space 160.034 GB
or Status
Trigger Mode |El v | External Enable Remove Files on Detector
Callbacks | Enable « Enable Status Update | Passive = LR
= Trigger Exposure | 0.010 s 0.010s : =
: Temperature  30.5C —Monitor- —Stream:
Status Acquire - Manual Trigger (] ° Enable vl = Enable (] 2
Humidity 0.4 % - - X =
S Start Stoj Trigger
Config Start Stop ks G E@EE| | 2 By e | |« | 2f < | 2f
= ) — State idle " s el
Exposure 0.05000 0.05000 Acquire Status Acquiring Shutter Mode | None - Setup
DCU Buffer Free 0.0 %
’ 55600 Armed Status Closed
Galn : 25.000 Sequence ID 2291 EPICS Status Closed
Bin{X,Y} 2 2 Error parameters Countrate Cutoff 29991 count Delay Open | 0.000 Open
4] Image Rate 0.00 Hz Delay Close | 0.000 Close
W, H 1692 1352 3
Image Counter | 0 0
butes File
conﬁgure Metadata Waiting for external triggers (press Stop when done) :]
Enable | Enable « Enable
Source CAM v Config
Configure ROIs - L
PC |AND | OR | GATE | DIV | PULSE | ENC|SYS
1 Arm Disarm - Soft I 11
_ Num Gates - Hardware
o - hium Gates
Goniometer 2 | \ fadohed
Chip X Ml | 12000.000 um = | | 11999.630 um | - < | 100.000 um > | [ sToP More X |
= — Width
Step - - >
ChipY -7000.000 um -6996.400 um < 100.000 um > STOP More : Capture
P " 3 | [ < > (51 ) Y { stant Wosition
> here
L 0.000 um -1007.000 um < 10.000 um Pul - $
Gonio2Z r | ] " | | I - ) | et { STOP ] ( More ] z Less than Max Pulses per gate --Stepp-
Setup
Capture: [#lenc1 [Jenc2 [Jenc3 #Enca (#lsys1 [f]sys2 [|pivi [|piv2z [ ]Div3 []Diva
Posn Trig Enca ~ [Enca Time Units ms ~ |ms
Shutter Rot I | 18.000 deg ] 18.000 deg W< 18.000 deg > ((s1oP ][ More e |
727.340 um 723.260 um < 100.000 um >
Shutter X I | [ | < > ((51oP) ([ More -
Open Position 000 deg -2.000 deg Closed Position 18.000 deg 18.000 deg Trig Source | External v External 1 Hnm Disarm | Armstatus @ | ]

Gate:

Droplet Motors

Trig Source | Position  w Position

Droplet injector X -62.505 um I -59.670 um l < 30.000 um > STOP More Gate Start Gate Width Gate Step Num Gates
£ I - I L - I — (—J u [371102036  |20.0000 l20.0000 b Gate Status @
Droplet injector Y [l | 0.000 um | -2.253um [ < 50.000 um > [(stoP [ More —
Trig Source | Time v [Time
0.000 I 10002.729 I 00.000 e
Divps INetnNe - | o - - — - >3 I el = (ﬂj [ﬂ] Pulse start pulse Width Pulse Step Capt Delay Max Pulses
boooo  ms o025 ms [lo.o000 ms 50000 [Ls00 Pulse Status @
Captured Data
N . I S h L. h S I | Display Captured Data... Data Download in Progress @
at I O n a y n C rOt ro n I g t O u rC e Comms: Connected SoftIn: []INPL[]INP2[]INP3[JINP4

Block State: Reset Exit



Bluesky controls

* Ophyd Object
* Bluesky Plans

* Run through notebook,

IPython (BSUI),
ueueserver
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91.x | Mhigx | Mhigx | Mhigx Mlowx Mlosx Mlowx |Mlowx | Stesx Mlesx m20x =27x

[ 1 » ® C » Markdown v
(§]
# Eiger exposure time is 6.82 s, not set by il plan

RE(chip_scanner.ppmac_single line scan with droplets(“psa", 366, 108, refocus = False
recenter = False, expose to beam=False))

Transmission = 8.62

Time = 2023-12-19 14:13:41.845033

Type = Line Scan

Location = D4a

Energy = 12662.400000000001

Detector distance - 2000.0

Data location = /nsls2/data/fmx/proposals/2023-3/pass-314129/314129-20231214- fuchs /CHIPD4a1703013209

0

# Eiger exposure time is 0.02 s, not set by this plan
RE(chip scanner.ppmac single line scan with droplets("D4g", 300, 108, refocus = False
recenter = False, expose to beam=False])

Transmission = 8.02

Time = 2023-12-19 14:19:32.422887

Type = Line Scan

Location = Ddg

Energy - 12662.400800000801

Detector distance = 2000.0

Data location = /nsls2/data/fmx/proposals/2623-3/pass-314129/314120-20231214 - fuchs /CHIPD4g1703013568

0

RE(chip_scanner.ppmac_single line scan with droplets(line, wait time, drop dwell time, refocus - False
recenter = True, expose to beam=True)

#
#

RE(chip scanner.ppmac_single line scan with dropléts(*Dak*, 360, 180
refocus = False, recenter = False,
expose to_beam=False))

Transmission = 8.2

Time = 2023-12-19 14:21:14.941895

Type = Line Scan

Location = D4k

Energy = 12662.400000000001

Detector distance = 2000.0

Data location = /nsls2/data/fmx/proposals/2023-3/pass-314129/314129-26231214- fuchs /CHIPD4k1703013662

0

RE(chip_scanner.ppmac_single line scan with droplets("Dda", 300, 180
refocus = False, recenter = False,
expose to_beam=False))

Transmission = 8.02

Time = 2023-12-19 14:22:04.455253

Type = Line Scan

Location = Ddo

Energy - 12662.400000000001

Detector distance — 2000.0

Data location = /nsls2/data/fux/proposals/2023-3/pass-314129/314129-20231214 - fuchs /CHIPD401703013712

8]

RE(chip_scanner.ppmac single line scan with droplets('D4q", 3800, 1060
refocus = False, recenter = False,
expose to beam=False))
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Hardware Challenges

« Well locations slightly off
* Droplet injector clogging

« Motors freezing in the "moving" state

National Synchrotron Light Source



Hardware Solutions

* Well locations slightly off

 Take additional fiducials

* Droplet injector clogging
 Check before and after scans

* Motors freezing in the "moving" state

"Sentinel" |IOC watches for this, resolves,
and emits metadata for user processing
about the scan points
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User facing controls

* Ophyd Object

* Bluesky Plans

e Run
e Also
e O
e C
* R

National Synch

through notebook

through GUI

ngoing Development

redit to Shekar

uns through Webserver
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Current chip: Chip01

AL A2 A3 A AS A8 AT A8

GL 62 63 G4

a

G667  GB

HI W2 H3 H& HS He H7 HB

Data collection parameters

Exposure time [ms] 20

- Fo Set FO
<0 ) F1 SetF1
- F2 Set F2
Status:
Add to queue Clear queue Collect queue
Connection Status:  Disconnected Reconnect

ChipSight

Current city block: A1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Load chip
Current chip: Chipo1

Al A2 A3 A4 AS A6 A7

Bl B2 B3 B4 B5 B6 B7

a c7

DL D2 D3 D4 D5 D6 D7

El | E2  E3 | E4  ES | E6

Gl G2 G3 G4 G5 G6 G7

HL  H2 H3 H4 HS H6 H7

Data collection parameters

Exposure time [ms] |20
LUTAD13D T VSINKAT L U TRGUESL { 0GRS < AL T
14:46:41 : vshekar] added request {'address': 'F4'}
14:46:46 - vshekar] added request {'address': ‘GSh'}
Collecting block A1 with Exposure time [ms] = 20
Collecting block F4 with Exposure time [ms|
Collecting row GSh with Exposure time [ms] = 20
14:46:58 - Collecting request {'address” 'A1'}
14:46:58 : Collecting request {'address” 'F4'}
14:46:58 : Collecting request {‘address": 'G5h)
14:47:27 - vshekarl cleared queue

14:47:30 - vshekarl added request {'addres
14:47:23 - vshekarl added request {'ad
14:47:36 - vshekarl added request {'addres

Add to queve

Clear queve

Collect queue

A8

B8

cs

H8

Chipsight

Current city block: £7
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| essons learned

« Don't reinvent the wheel
« Ask for help

* Prepare for things to break or bend
« Harden software as best as possible against strange hardware issues
« Make sure to have lots of spares
« Lots of time for testing and refactoring is required
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