Straw tracker

£Cal Endcap

/" PID Endcap

¢ e « Main tracker system of SPD

Straw diameter 10mm thickness 36mkm PET
Spatial resolution of 150mkm

Barrel is made of 8 modules with up to 30
double-layers, with the ZUV orientation
Endcaps are made of 12 double-layers with the
XYUV orientation

Vast experience in straw production in JINR for
several experiment: COMPASS, NA-62, NA-64,
SVD-2; prototypes for: CREAM, SHiP, COMET,
DUNE.

Straw layer scheme

Straw modules scheme
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ST assembling procedure
all will be done by hand
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TRACKER MECHANICS




TRACKER MECHNICS
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Shell thickness is ~400 um
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ADVANTAGES of self-supporting straws:
lowest weight, precise geometry, maximal straw density

« Strong rigidity: pressurised, close-packed multi-layer straw modules are self-supporting
© Perfect and cylindrical tube shape thanks to inner gas overpressure
© Strong wire/tube stretching corresponding to 230 kg/3.6 t equiv.
“ No stretching of straw ends from mechanical frame are needed
© No reinforcements structure are needed along the tube length
© “Light” mechanical support frame needed (STT: 2x 8.2 kg)

3kg Pb
brick on
27um

" Material Aluminum
-'-,.‘.. : Density 2.7 g/cm?3
.',"',J,//f',% Youngs modulus 70 GPa

o Radiation length (X,) 9cm
Thermal expansion 24 ppm/°C

Full-scale prototype assembly & :
@ IKP-FZ Julich & IKP-FZ Jiilich




PANDA

STT LAYOUT

© 4636 straw tubes in 2 semi-barrels around beam/target pipe
© 23-27 planar layers in 6 hexagonal sectors

© 15-19 axial layers (green) parallel to the detector axis

© 8 stereo layers (+ 2.89°) for 3D reconstruction (blue/red)
¢ Length: 1500mm + 150mm (RO upstream)
“ Ry /R, 150 / 418 mm
“ Angular acceptance: near 4n
“ High momentum resolution: 5,/p ~ 1-2% at B = 2 Tesla
“ High spatial resolution: o,, ~ 150 (100) um, o, ~ 3.0 (2.0)
mm (single hit)
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ELECTRONICS




A-A(1:25)
Support structure Electronics  Straw layers
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Layer X(1:4) LayerU(1:4) Layer V(1:4)
e U =V

Layer, \° 1 4 3 4 5 i 7§ s o[ 1 i3 w15 s 17 ig 1 20 26 27 23 24| 25 26 27 28] 29
Angel, deg. 0 577 -565 0| 643 -6,87 0 759 -7.97 o 874 -9t ol 988 10,76 o 1o02] -4 0 12,15 -125 0| 1,77 1364 o 14,38 16,74 o 10,61
Straws, pcs 47 79 87 49 99 103 59 115} 119 67| 131 139| 77 149 155 87| 16 7| 171 95 183, 186 105 199 203| 17! 215 219 107] 80
Total strawl, m 927 955 1027 116,7] 16,7 1235 1333 1375 144,3 1514 1583 1655 174| 1793 1863 196,6 200,4| 2072, 21,7 2212 228 2373 2421 2489 2599 263| 2698 2418 2004




