Preliminary design of tungsten wire calorimeter for CRAFT
NNBI
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@'he tungstenwire calorimeterwith doublelayer tungstenwire is placedin the bea} /4 Size highpower RF lon source test platiorm
channel When the beambombardsthe tungstenwire will emit bright visible light. The
visible light CCD camerainstalledin the observationwindow is usedto photographthe
. : : . c g : : : Parameter Value
tungstenwire calorimeter The beamprofile canbe obtainedoy digitizing the light intensity N
distributionmap, which candirectthe conditioningof ion source RF Power(k) >-100
E In orderto determinethe designof tungstencalorimeter,a setof simulationis carriedout RF Frequency(MH?2) 1
the wire diameterand installationposition of tungstenwire calorimeteris determinedand Antenna Radius(mm) 6.2
the relationshipbetweenthe spatialresolutionand beamdivergence beamenergyis also | Expansion Coil turns 6
researched Gas H,
E On the NNBI testplatform, the tungstenwire calorimeteris testedexperimentallyandthe Pressufe P& 0.32
Iu_minescentmagesof thetungsterwire calorimeterns obtainedasbombardmenby a beam RF driver Height(cm) 13.4
ulth ISt EY beamenergy / Accelerator RF driver Diameter(cm) 24
Bucket chamber(cm) 45(L) 45(W) 19(H)
FEM simulation Diagnostic flange(cm) 85(Diameter) 9.8(H)
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Installation of tungsten calorimeter

[

~J

=)

="
I

Spacing:10mm Spring

Temperature(K)

—

L=

oL

f—
I

I i

1600 |- iy
S |
3 |
1520 - N _ . . . =
0 20 40 60 80 100 120 140 i,
Location(mm) 8
@ . D @ . . WREE

Comparison of thermal balance time of Temperature at different distances between

tungsten wire with different diameters tungsten wire and GG
5 (150A/n? ,100keV,7mrad) b 5 (150A/n¥ ,100keV,7mrad) )

Spring fixation Tungsten calorimeter Camera Observation window
00T Tungsten filament Tungsten filament calorimeter [ Visual system }
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emperature comparison ot tungsten Temperature distribution of tungsten wir ittt T
Wl.re at 150A/m and 100keV with under different beam energies amEun BaRiaanaasassiannnuEEE
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The light intensity of tungsten wire varies with time during beam bombardment (Beam energy 38keV;
beam current 0.57A, exposure time is 1200um, and aperture is /5.5)

Beam on 1s

and the effects of beam parameters (beam power density, beam divergence) on the spatial

resolution of tungsten wire calorimeter is obtained. It lays the foundation for the design and
Qnstallation of tungsten wire. y

Through simulation, the tungsten wire selection type of tungsten wire calorimeter is determined,\ L

Design of tungsten wire calorimeter

15keV 25keV 35keV 40keV

The light intensity distribution of tungsten wire under different beam energies (Beam current is
about 0.5A; exposure time is 1200um, sampling rate is 1 F/s, and aperture is /5.5

Image processing and analysis

[ Fixing mode of tungsten wire} [ Frame design of doublayer parallel network}

. . . O
The tungsten wire calorimeter adopts a double-layer mesh structure to meet the requirements of

beam measurement in horizontal (X) and vertical (Y) directions. The two-layer mesh of X and Y do

Knot Intersect each other and the distance is 10mm y

Tungsten wire and spring stress testing

System function realization A new calorimeter for CRAFT NNBI
/V Visible image acquisition \ [ Next work } 1900mmX700mm
V Image distortion correction / \
V Light intensity distribution According to the
V Background light cancellation requirements
V Three dimensional vision Of CRAFT NNBI
\V Historical image query analy? experiment operation,
the image diagnosis
Conclusion STRE €
Tensile stresstrain curve of 0.2mm tungste { Forcedisplacement curve of Inconel 750 allay, 1900mmx700mm e
wire at room temperature =pring ﬁhe optimum wire diameter, working time and spa& tur_]gSten Wl_re
resolutionof tungstenwire underbeambombardmentvith calorimeter will be
different parameter are simulated and analyzed The completed and
/U According to the calculation, when the tungsten wire reaches 2000 ¢ | the maximum tension\ gt s e S E R ES CE B EU eR e 4 optimized.
of 0.2mm tungsten wire should not exceed 6.28N size RF Sourcel test p:jatform’ and the reaﬁt'”:fo'mige
y ' ] ) i - ] i ] ] acquisition,analysisand processingvererealize n this
U After comprehensive consideration, the high temperature resistant material is selected as the basis, the design and processingof 190amm  700mm Ack ed
base material of the spring, and the internal stress of the spring is removed by stress tungsten calorimeter suitable for CRAFT NNBI s Cknowledgement
annealing process. This project intends to choose 0.6mm Inconel 750 high temperature completed,which provides technical meansfor CRAFT : -
resistantgalllz) e rinp bJase - 9 P QNBI sourcetraining / ThIS work was suppo_rtedby National Natural
\_ y pring ' / ScienceFoundatiorof China(Nos 11905248,
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