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Laser Heating System at HPCAT




Laser Heating System at
GSECARS




Laser Heating System at Sector 3
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Features of the Portable System

* Portability
 Modular design

 Extended medium temperature (down to
500 K) and high temperature (>5000K)

e |n situ observation and measurement
o Safety (all enclosed except objective lens)



Optics Layout
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A Portable System: ~ 15 kg

B 54 cm

38 cm
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Modular design
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Modular design

Fiber image

Pinhole
50 um
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Temperature measurement

 Emissivity

« Wavelength selection

 Expansion of
temperature range

Planck law:
| = c,eA>/(exp(C,/A/T)- 1)

2000 4000 6000 8000
Temperature, K

14



Intensity (a.u.)
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: 3144 K (best fit)
: 3259 K (const. emis.)

Emissivity:

e = gy[1+e,(750-A)] )
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T =3142 K (best fit)
) T = 3185 (const. emis.)

500 — 800 nm
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Intensity (a.u.)

110°

T = 3133 K (best fit)
T = 3487 K (const. emis.)

i

1250 — 1700 nm
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Wavelength (nm)

3000

> Large uncertainties in temperature if only right side data are used
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Wavelength selection
1300 — 1600 nm for <1700 K
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Wavelength selection
600 — 900 nm for 1200 - 3500 K
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Wavelength selection
200 — 500 nm for >5000 K

Intensity (a.u.)

510"

4 10

310

2 10°

110°

0

.
.
7
i’

."'f

/ f

100 200 300

400 500 600 700 800
Wavelength (nm)

20



Wavelength selection
200 — 500 nm for > 5000 K
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Medium Temperature 500 1200K

thermocouple

A thermal couple image at 473 K .



Temperature from Radiation (K)

Temperature difference (K)

Medium Temperature 500-1200K
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Flanck Radiation

Medium Temperature
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Laser power control
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Co-axial arrangement
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Co-axial arrangement

___________________
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Magnification: 10-15x
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Heating spot: ~30-50 pm in diameter

150 um chamber size

By InGaAs Camera
T: 500 — 2000 K 08



Heating spot: ~30-50 pm in diameter

For very high T (>3500K),
filters are used

150 um chamber size

By CCD Camera
T: >1500 K 29



Applications

Axial Geometry

30



Applications

X-ray diffraction
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Applications

Nuclear Resonant

Nuclear Inelastic X-ray Scattering

Forward Scattering
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Applications

X-ray Emission spectroscopy

Flat PR -s\
Crystals

Pilatus
Detector
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Application - Radial Geometry

*Radial diffraction
*XES/RXES
«X-ray Raman
*XAS/XAFS

Top-view
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Application - Radial Geometry

Side-view
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Other applications

A thermometer for resistively heated DAC

e Optical Raman spectroscopy

« Conventional and synchrotron IR spectroscopy
 Brillouin scattering

* Neutron diffraction
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Summary of the Laser Heatng\System

.
'
o

Cha %
- ~15kg; size within airline ca
| Iugg%age allowance

| modular design, co-axial alignment,

IN Situ observation



