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Flux: >1.5·1012 ph/s/250 mA (@12 keV, CC)
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3 x 1 µm2Full beam size
(FWHM at 1Å)

1 x 1 – 10 x 10 µm2Beam size range

3.5  - 14 keV
(K – Br K-edges)

Energy range

>1012 ph/s (CC)
>3·1013 ph/s (ML)

Flux
(@ 250 mA)

Eiger2 XE 9M
(up to 550 Hz / 1 kHz)

Detector

Beamsize:

Nominal values:
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BAG scheme deadline for applications: 7th September

INSTRUCT            https://instruct-eric.org/

Access to the beamline
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June 2025 - July 2026

90nº visits

36nº BAGs

1995Samples loaded

15.02Data generated (TB)

First official users (18.06.2025)

Hermoso group (IQFBC-CSIC) 
with beamline staff 1st day = 1st structure 

solved at the beamline

First year in figures

(joint XALOC-XAIRA proposals)
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Usually, 4-5 data sets are collected 
from a single diffracting crystal

(to test ≠spots & ≠transmission)
>> ~30s/180º data set

50 µm

Multiple data sets can be collected 
on the same crystal

Lysozyme crystal
(400 x 250 x 160 µm3)

50 µm

10 µm

50 µmD. Reverter
(UAB)

Data collection strategies at XAIRA

Fast autoprocessing to assist decision-making

Typical processing times (for 1800 img):
• Dozor plot: instantaneous
• Fast_dp: ~30 sec
• Dials/AutoProc: 10-30 mins
• xia2: 15-45 minsº

I. Crespo (ALBA)

one data set 
every 20 µm

0.5
1.1
4.9

10.1
18.3
39.3
81.6

Transmission (%)
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Data collection strategies at XAIRA

max res 2.14Å

max res 2.53Å

J. López-Sagaseta
(Navarrabiomed)

20 µm

Merging partial datasets from radiation-sensitive crystals

Data set a
Data set b

Data set c

P. Casino (IBV-CSIC)

• For radiation sensitive 
samples, a complete 
data set from a single 
point is usually not 
optimal/incomplete.

• Merging initial data 
from different data sets 
can then yield a better 
data set.

Multipl.Max res.Data set

33.2 Åa

93.2 Åb + c

163.1 Åa + b + c

Probing crystal for the best spot

• Thicker regions might not 
yield the best diffraction

✓
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Data collection strategies at XAIRA

50 µm

~80 µm × 50 µm × <5 µm
thin plate crystal

• Microcrystals intended for microED, did not lead to 
any data on the microscope.

• Tested at XAIRA, yielded a full data set at 2.3 Å.

Samples intended for microED

100 µm

V. Guillet (IPBS)

J. Pous (IRB)

FAD 

cofactor

drug

NQO1 structure w/ new ligand

Data collection from difficult samples
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Data collection strategies at XAIRA

D200 V177

P175Ca2+

C249

C178

Low energy data collection for metal/ligand identification

3σ anomalous map showing
Ca2+ ion & S atoms

S. Pernigo (ALBA)

SAD data collected at E 5.66 keV on
Proteinase K crystals

XAIRA energy range: 3.5  - 14 keV

K-edge L-edge
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Coming soon: Serial Crystallography

• Fast XZ scan of chips (750 mm/s)
• 2x Direct Drive Linear Stages
• Compatible with large chips up to 60×40mm2

• To be implemented on 2026-II

NB. Pereira, JL. Frieiro, N. González, 
A. Carballedo, B. Molas

Stages for Fixed-target Serial Crystallography On-the-fly monitoring results & Offline analysis

Tested on 30k image Lysozyme dataset: 500 - 3500 fr/sec
(depending on using a PDB for indexing)

A. Castellví, E. Centeno
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Preliminary results using He atmosphere
at the End Station
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“Helium environment provided by their helium chamber has been  confirmed  
to  reduce  background  noise  from  air scattering  by a  factor  of  10 at  
12.4  keV.”
“One user experiment at this X-ray energy demonstrated that even an incident 
beam attenuated to 25% gave the same quality of diffraction dataset as the 
normal setting, which utilizes nitrogen gas flow. ”

Hirata et al. 2013, J. Phys.: Conf. Ser. 425: 012002

Tested at BL-1A @KEK and BL32XU @SPring8

N2 He

Glaeser et al. (2000), Biophys. J. 78(6): 3178–3185

Background scattering was reduced significantly by 
using gHe cryostream instead of gN2

Same crystal, same exposure time @ 11 keV 

But let’s face it:
helium is not really used 

in MX

How about using He environment?
There were past successful experiences.

One step further: stable µfocus with minimum image background

11
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 Cost effective and sustainable operation.

 Compatibility with air/N2 operation. 

 Compatibility with standard cryocrystallography
instrumentation.

 He recovery & recycling system.

 All elements work both with He and with air/N2. 

 Chamber compatible with robot operation.

(We had a great advantage in this strategy: there was an 
existing helium recovery plant close to the beamline)

12

Helium recovery plant 

Is a routine use of He even possible?
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 Cost effective and sustainable operation.

 Compatibility with air/N2 operation. 

 Compatibility with standard cryocrystallography
instrumentation.

 He recovery & recycling system.

 All elements work both with He and with air/N2. 

 Chamber compatible with robot operation.
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He chamber enclosing 
the whole End Station

Is a routine use of He even possible?

Modified robot gripper 
to seal on chamber
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Based on 4 interconnected circuits
• Goniometer
• Detector 
• Cryostream
• Pressure control

He recovery plant

He compressors

Circuit manifold panel

In Experimental hutch

He cylinder station

Experimental hutch

He chamber

14

He circuit

M. Quispe, X. Mercadal
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Time [h]

Overpressure 
in He 

chamber
[bar]

Pressure in 
He circuit 

compressors
[bar]

Constant He pressure at the He-bearing gonio

The circuit has been used by regular users using the robot
• Up to 15 samples/h mounted, He circuit conditions are not affected.
• Consumption is just that of the cryostream, 5 l/min NPT
• 1 He cylinder is 50 l, 200 bar, = 10,000 l NPT. That is, 1 He bottle per 33h, almost fully recovered
• “Typical” He purity sent to recovery plant >95%

15

Does it work? User operation in He atmosphere
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He Pressure at the chamber

Set point 40mbar overpressure, going 
to 0 when opening the gate valve

He Pressures
in He circuit

Robot operation shown in the video
• Mount sample 1
• (try to mount a pin not present)
• Unmount sample 1 + mount sample 2

Speed ×2

• He purity loss during sample changes 
is reduced by a slight overpressure in 
the chamber

• He overpressure recovers in minutes

Overpressure in He Chamber (bar)

Time 
(mins)

Effect of the 
double mount

16

Does it work? User operation in He atmosphere
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• Eph = 12.662 keV
• Collimator to beam stop distance = 20mm
• Sample-det distance 76.55 mm
• 10 sec exposure
• Crystal in diff, but set apart from beam path

He Air

mm

mm

Background reduction factor He vs. Air

Radial integration

~
 �� ��   

�� ��

�

�
 14  

4

�

~12

Background reduction factor as expected:

17

Background reduction: test without crystal

~12-fold background 
reduction in He
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“Worst case” conditions for the use of He are selected
Large crystal (~100×100×100 µm3)
Eph = 12.662 keV
Sample-det distance 76.55 mm
0.1deg slicing
10ms exp time
1800 frames
30% transmission

Data collected in the rush at the week before Summer Shutdown.
Using two Lysozyme crystals from same drop, same dimensions. 
Note: Comparing He vs. Air with the same crystal is (still) not possible as it can not be preserved during the atmosphere exchange. 
Crystal preservation will be possible in future once exchange is automatized.

Crystal collected 
in Air

Crystal collected 
in He

18

First preliminary results with crystals
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He

Air
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First preliminary results with crystals
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10

100

0,811,21,41,61,822,22,42,62,8

He

Air

HeAirHigh resolution

3.6%7.4%Rmeas (total)

3.191.17I/σI @1Å

0.971.04Resolution  @ I/σI = 2

resolution (Å)

resolution (Å)

Ratio I/σ(I) on He vs Air

I/σ(I)

“variance from Poissonian counting 
statistics, including the background term”

Variance from
systematic errors

v(I) = a*(v0(I) + b*I^2)

HeAirLow resolution

2.0%5.2%Rmeas (inner shell 2,65A)

42.0114.92*ISa

HeAir

8.504E-018.082E-01a

6.663E-045.574E-03b

K. Diederichs, Acta 
Cryst D. 66, 733 (2010)

* Yes, the BL was not optimized. We can (should) do better

20

He improves data at high and low resolution
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1

10

100

0,811,21,41,61,822,22,42,62,8

He

Air

resolution (Å)

Let’s introduce background (i.e. coarse slicing) in He data collection.
Increasing ∆ϕ by a factor ×6 reduces I/σ(I) a factor ~2 [Pflugrath 1999]. 
Can we then revert the factor ×2-3 in I/σ(I) in He by increasing ∆ϕ?

To proof, we use the same crystals, but expose different crystal regions

K. Diederichs, Acta Cryst D. 66, 733 (2010)

v(I) = a*(v0(I) + b*I^2)

HeAirLow resolution

0.5 deg slicing
50ms exp time

0.1 deg slicing
10ms exp timeCollect parameters

2.2%4.3%Rmeas (inner shell 2,65A)

78
(94 w/fine slicing)

45I/σ(I)  (inner shell)

44.3618.35*ISa

HeAir

7.591E-018.093E-01a

6.695E-043.674E-03b

I/σ(I)

High res data in air and He are similar in these conditions.

But low resolution data in He is still better than in air.
Systematic errors make the difference. 

Hypothesis: The He cryostream induces less vibrations 
on sample (even if they were not seen in high frame rate 

cameras).

* Yes, the BL was not optimized. We can (should) do better

21

A final twist: He also improves systematic errors
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 XAIRA is well into User Operation mode, servicing the MX community and beyond

 Effective and sustainable MX experiments in He atmosphere are now possible at XAIRA

 Preliminary results show that He provides significantly better I/σ at all resolutions.

 Systematic errors are also reduced in He at low resolution, possibly due to the cryostream flow effects

 These unique He capabilities at XAIRA enable work with:

→ Samples sensitive to aerobic atmospheres (working at >98 % He atmosphere)

→ Samples sensitive to radiation (He can work @ 20 K): metalloproteins, …

→ Projects using anomalous data (becomes + informative): sulphur SAD,

22

Summary

validation of in silico models,
…
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Backup slides
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• Beam Size: current 4×3 µm2 (progressing to nominal 3×1 µm2 )

• Energy range: 3,5-14 keV (3,5-0,8A), to enable optimal anomalous signal!

• Reduced beam loss at low energies

• No beam path in air

• Only 1 vacuum window at the end of the beam vacuum path 

• Simple Focusing Optics:

• 2 Horizontal + 1 Vertical Focusing Mirrors (1+1 in ALBA-II)

• In-house high-performing mechanical benders (nanobender)

• Mono: in-house dual concept

• Channel cut Si(111) for high stability

• ML mono for high flux, still in commissioning

XAIRA optics

CC:3-15 keV (θ: 41-7deg)
ML:6-14 keV (θ: 2,3-1deg)

Moving Bragg axis to change CC ML
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PreferredN2He

Helium (~7.5x higher)~9.8 mW/m/K~75 mW/m/KThermal Conductivity

Helium (~5x higher)1.04 kJ/kg/K5.19 kJ/kg/KSpecific Heat

Nitrogen (~7x Denser)~3.48 kg/m3~0.49 kg/m3Density

Helium (depends on geometry)
Moderate

*612 W/m2/K
*2400 W/m2/KConvective Heat Transfer Coeff

At 100 K, 1 atm

He can do it better

*For an spherical object 100 um diameter, 
circulating 5 L/min over 8mm diameter

26

Heat transfer: He vs N2
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Chamber gate valve & modified robot gripper

To maintain sealing & compatibility 
with standard sample formats

Vacuum-standard feedthroughs

75+ feedthroughs for data, power, 
signals, light guides, fluids, …

Gas-based He/N2 cryostream

• Compatible with both gas setups

• Range: 300 K – 20 K

• Stability better than ± 0.1 K

He/air - bearing 
goniometer

• Inhouse design

• Compatible with 
both gas setups

• 95% gas recovered

• Removable head, 
to fit FT-SSX stages

27

He chamber: impact on End Station
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resolution (Å)
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The effect of He has not the same profile as a proven 
background reduction method such as fine slicing.

He: not only background reduction

Pflugrath, (1999). The finer things in X-ray diffraction 
data collection. Acta Cryst. D 55(10), 1718.
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