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Design of the triple cluster detectors
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/Test of the electro-mechanical cooling system
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Design of a detector with three crystals

Y

| S _ Temperature (Cu)
4: The limitation of space inside the PANDA barrel _ i -
- spectrometer makes a standard LN, cooling %) ~\ﬂ\\
Simulation of the thermal O unfeasible. An electro-mechanical cooler © \\
capabilities of the planned design . (Ortec X-Cooler Il) can be placed outside of the 2 -» N AT=2.768K
\ ) spectrometer. A measurement of its cooling o
: . power yields 13 W. This cooling power is E, \\ -
- - reduced by the thermal contact resistance of the ~C S
Simulation of the detector dalray individual cold finger parts leading to the crystal. NN
| Full-energy-peak-efficiency for various geometries This resistance must be reduced in the future. 40 4 .ﬁme.mind.ﬁ 48 *0
E 8; « geometry (1) \ - y
> 7 « geometry (2)
3 = - geometry (3) ! )
L « geometry (4) -
5 . Neutron background studies
S 4 . . o
il v (1 5 JF The germanium crystals will suffer a high Simulated lineshape after |rrad1|0at|or_12
SP 366'03 geometry (1) g background of thermal neutrons inside the of _a.n.e.U.t.r.Qn.f.'UX of 10° cm-
r=ouctm E = | | | | | | | PANDA spectrometer. This background is s00 | 351
L R N L simulated using UrQMD generated events. The . !
o _ o maximum neutron load per crystal for geometry E-Radi | 1
The efficiency of various geometries is (4) is 12 kHz. At the expected reaction rate of = ool { |
compared by simulation of y in the expected 2.108 Hz this results in 3.4-10° n/cm2 after 100 A ¥ li
energy range of 1 to 8 MeV. The plot below days of irradiation with a duty cycle of 0.5. S ol A
shows that the detection efficiency strongly | A v
detectors in 2 layers (2) depends on the detector multiplicity. .1150 O L S
| Numb::r:lgtHits per v in full-energy-peak for geometry (4) —1100 Gamma-ray energy (keV) [1]
1000 Angular distribution of 10° UrQMD events (p(3GeV)+'2C)
E 1050 1400 f i Neutrons
- o £ JET T _
‘E EDU_— g 1 000: ‘\JJHH M ”ﬂufuw al Neutron Hits, geometry (4)
g - 950 ; 800 ﬂunﬂ %wﬂn I
© 00 900 < 600 - “J‘P{ “ﬂ %
spherical geometry r = 40 cm, sool © 400ﬁ Hﬁ %mm
+10 cm offset in beam direction (3) - = 2003{ f H\M
+20 cm offset in beam direction (4) 0y a5 e T e e o Neutron hits per crystal O 3040 60 80 400 120 140 60 180
Number of Hits (105 UrQMD events, p(3GeV)+12C) ot
< : [1] Van Siclen, C.D.; et.al , Nuclear Science, IEEE Transactions on , vol.59, no.5, pp.2487-2493, Oct. 2012 ‘ J
HadronPhysics XK
: 2 ** ﬁ* bmb+f In gemeinsamer Tragerschaft des

** " GroBger&te
x *‘gtudy of Strongly Interacting Matter a0, phiveika [scharn

Grundlagenforschung

JG|U

GSI Helmholtzzentrums fur Schwerionenforschung, Darmstadt und der Johannes Gutenberg-Universitat Mainz
sonannes GUTENBERG

E E ][ UN|VERS|TAT MAINZ




	Folie 1

