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ﬁtroductlon: Diamond  has several. superior propertiesm Growth parameters: Optical properties: Characterization of optical properties of diamond is important to ascertain the purity of the single
comparison to other contemporary semiconductors. It is a wide A B C D crystalline diamond samples. The UV-VIS spectroscopy in fig. (b) and FTIR spectroscopy in fig. (c) show no significant presence of
Igandgap semiconductor (5'_5 eY) with a high breakdqwn electric H, (sccm.): 400 400 400 |400 nitrogen impurity and high transmittance of the type lla diamond samples (in fig . (a)) used for this study.
field strength, a large atomic displacement energy, a high thermal CH, (sccm.): 50 50 50 50 80 -
conductivity and high carrier mobility. These exclusive properties N ‘(‘ppm ) 5 5 5 5 oL N
make diamond an excellent candidate for radiation detector material G:owth ;o;’essure (Torr) |180 180 180 1180 - T =
in harsh environment. For particle colliders, the near future goal is to T GYJ148A &0
reach higher particle fluence (~10!°/cm?). Diamond has high Total growth time (hr). |48 48 18 |48 X sor i ties R ol R
radiation tolerance to possible meet such requirements. 3 a0l GYJ148D & T sl
Single crystal diamond is grown at Michigan State University Growth rate (Avg.) 15.5 |16.0 15.8 |[16.5 = gonl . é - GYJ148D
(MSU) by microwave plasma assisted chemical vapor deposition (um/hr) § 5 wl
(MPACVD) system, which is a very efficient process of growing good Avg. thickness: 726 |720 711 785 200 i -
optical and electronic grade diamonds. In this study, the lab grown CVD (pm.) 10 - . -
single crystal diamonds are applied as a detector for swift heavy ion The table shows the parameters used for growing ok . el o5l o o
beams. .The evgntual goal is . gnderstand the degrfadatic?n single crystal diamonds in microwave plasma assisted R 40v(\)lavelef|(::h (nm(.i)0 Co w0 150\;)Va\2/2(:|(:1r::2:( :r(:?*(; o e
Q:{E}agﬁ?ez;?am()nd and the litetime of the detectors in Sw chemical vapor deposition (MPACVD) system at MSU. Fig.(a) SCD samples.  Fjg. (b) The transmission and absorption of diamond sample at UV-VIS range Fig. (c) FTIR spectroscopy of diamond samples

Detector Testing: In a detector, charges (Q) are generated based upon Preliminary observations: The following figures show the performance of the diamond
the ratio of intensity of absorbed radiation and energy required to form e-h  getectors while irradiating with 124Sn%* and 9%Zr37* beam of 120MeV/u at NSCL,MSU.
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Schematic of Microwave plasma assisted chemical vapor deposition (MPACVD) Vbias |rrad|ated detector Wlt!" respect to Ilght!v irradiated detector at Singapore). The degradation follows a hyperbolic
system (Chapter 7, pg 216, Diamond Films Handbook, J.Asmussen , D.Reinhard) and Fig. (e) Schematic of diamond detector different phases of the irradiation experiment. relationship.

a CH,/H, plasma at 240 Torr ( image courtesy : Dr. Yajun Gu, MSU).
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