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Construction of Korea-4GSR

Site construction
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Construction is planned to be completed in 2029 . .
User service targeted for early 2031 Schematic drawing of Korea-4GSR
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Feature of K-4GSR

Low emittance

*Emittance: A value related to the divergence and
size of the electron beam; lower emittance

4t Gen electron bunch

indicates better beam quality and stability Mu Iti - pu rpose Synch rotron

@ H Igh Brig hthess Circumference

Beam Energy

Beam Current

High Energy

Emittance

Beam Size
(at IVU20 Source)

High Coherence

Brightness

*Coherence: The degree to which photons
maintain the same phase relationship Coherent flux
(at IVU20 Source)

798.8 m
4 GeV
400 mA
< 100 pm-rad
about 19 x 6 pm?
10%" ~ 10%? phs/s/mm?/mrad?

~ about 4x10™ ph/s/0.1%B.W.
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Overview of BioNX beamline

Ta rget

1. Micro-focusing beam
2. High flux

190

Challenging sample

@ I <10 um

CRL defocusing

Smallest beam size

CRL
] - Sampl‘e/
R

Y @

Horizontally bounced
Monochromator

3. Rapid beam resizing

S Defocused
Bigger beam size
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- WBS - Beam Sample Detector
hDCMM  Beam HFM  cho er2
- chopper1 tranfocator PP
descttsss = * XX — - *J
43m 45m 48m 50m 67.7m 68.4m ~71m
Design Summary
Required size of Protein crystals 4. Stability 5. Pulsed beam

Beam chopper

6. High-throughput

Sample exchange robot system
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Overview of BioNX beamline

IVU20 e
hDCMM  Beam  CRL
- chopper1 tranfocator
fettrnes I * J000(
43m 45m 48m 50m
Content Details
Light source IVU20 (3 m)
8 — 25 (12.4, 20 keV mainly)- Crystal
Photon energy (keV) 10-15 keV — ML
Wavelength (A) 0.5~1.55

<2x10%(DCM), ~1% (DMM)
1x1 ~ 50x50 @ 12.4 keV
1x1 ~ 5x5 @ 20 keV

Photon flux (ph/s) >1014
Techniques SX, SSX, ISX, HTS® MX
Measurement speed >100 Hz
Processing capacity 600 crystals/day
On-site sample preparation
laboratory

Energy resolution (AE/E)

Beam size at sample (pm?)

Auxiliary Facilities

*) SX: Standard crystallography, SSX: Serial synchrotron crystallography,
ISX: In-situ crystallography, HTS: High throughput screening
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Detector
Beam Sample
HFM chopperZ
67.7m 68.4m ~71m

Beamline science

1. Micro to nano crystallography
2. Room-temperature crystallography

3. Automated high-throughput screening

—> Serial crystallography, In-situ crystallography,
High-throughput experiment
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End-station

Multi-axis
. goniometer

Silicon drift
X-ray detector

XR-100SDD

i

» X-ray fluorescence
+ Element scan

EIGER2 XE 16M

» Active area: 311 x 328 mm2
» Energy range: 6-40 keV
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« Frame rate: 560 Hz (16 bit), 700 Hz (8 bit)

High precision diffractometer

Sphere of confusion: 100 nm

Raster scan at 15 mm/s

Rotation speed: 720 deg/s

Easy to change various goniometer heads

High-Capacity Sample Exchange Robot

592 sample/storage chamber
~600 sample/day

Data acquisition/management

Web-based User Interface (WUI)
Remote access

Computing infrastructure

User
Interface

Bluesky or
a dedicated
system

Local
Data
EPICS Storage
- P var (LAS)

Devices /
Camera /
Detectors
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Notification
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Sl wwdl Bewd

Metadata

Catalogue

Users

Beamline Data Center

Local HPC system and data center
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Sample preparation laboratory

~ fragment library
on ECHO plates
(ex. 1200 fragments)

™A

25nL or 2500

\ ~ Soaking fragments into crystal drops on plate

~ 30 sec for 100 fragments (one crystallization plate)
~ singleton soaking

4

g Precise, Accurate, and Efficient Liquid transfer using sound

Floor plan of sample preparation laboratory

T

~ Crystallization Plates
(ex. 1200 crystal drops)

L
=
—_—

Crystallization robot Crystal imaging system

(~100 nL)

~2puL

Shooting fragment solution

- Facility for sample preparation of FBDD experiment
.+ Support drug discovery experiment
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What we need

-making the Beamline environment user-friendly!

4 )
User-friendly Sample Beamline Result files
beamline
control system User
\ —~,. .

ISPyB DRAC

- We would like to integrate them into our beamline system

MXCuBE-Web




Test installation-s

MXCuBE-Web (osc)

Sample
Energy: 12.4000keV  Resolution: 1.927 A

Wavelength: 1.00 A Detector:  200.0 mm

Omega
22130 | w0

Kappa
1.0 Slos

Kappa Phi
20 o

Sample alignment

~

<| &>

v

Show motors

imulation mode

Transmission: 10.0 % Cryo: 200.00 k

Flux:

2.30e+11 phis

Remote  (# Sign out (idtest0-2967c7dd-ced

T T

Queued Samples (0)

4-fagf4

We are currently doing..
MXCuBE-Web
- Installation completed to test bed

How to EPICS system connection?

Checking the possibility of
integrating with LIMS to MXCuBE
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@ Korea Photon Light Source
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