Optically-Stim ulated Luminescence in Al 2 O 3 :C Ev an Marshak, Harold Metcalf and John No � e Laser T eac hing Cen ter, Departmen t of Ph ysics and Astronom y Ston y Bro ok Univ ersit y Abstract August 13, 2002 Luminescence is the emission of \co ol ligh t" from a material, that is, ligh t created b y a cause other than incandescence. A familiar example is the "glo w-in- the-dark" materials that giv e o� a dim dela y ed glo w after exp osure to a strong ligh t source. Other solid materials acquire luminescence as a result of b eing exp osed to radiation other than visible ligh t, suc h as x-ra ys, b eta or gamma ra ys, or cosmic ra ys. The radiation either creates new electrically-c harged de- fects in the crystal structure or acts to c harge existing defects. When the solid is later stim ulated b y heat or exp osure to some particular color of ligh t, the electrically-c harged defects \disc harge," creating luminescence ligh t in the pro- cess. These pro cesses are complex and ev en no w are not w ell understo o d the- oretically , making them a go o d sub ject for researc h. Nev ertheless, this t yp e of radiation-induced luminescence has some v ery imp ortan t practical applications. F or example, in the dating of ro c ks and p ottery , and radiation dosimetry . The goal of the presen t exp erimen t is to study optically-stim ulated lumines- cence in Al 2 O 3 :C, a material that has recen tly emerged as an imp ortan t to ol in radiation dosimetry . Samples will b e irradiated with x-ra ys and then illu- minated b y green ligh t (532 nm) from a small (Nd:Y A G) laser p oin ter. The resulting luminescen t ligh t, whic h is exp ected to ha v e a w a v elength of 410 nm with a bandwidth of ab out 50 nm, will b e observ ed in a sensitiv e photo detector connected to an oscilloscop e or v oltmeter. The in tense green ligh t needs to b e blo c k ed from the detector in order to see the w eak er blue luminescence ligh t. This will b e done with sp ecialized �lters or b y utilizing the pulsed nature of the green laser ligh t. Samples and �lters ha v e recen tly b een receiv ed, and samples ha v e b een irra- diated using an small x-ra y mac hine. The initial observ ations seem to sho w that the blue ligh t is w eak er than exp ected, and so impro v emen ts to the sensitivit y of the setup are b eing pursued. W e wish to thank Dr. Mark Akselro d of Landauer, Inc. for pro viding the Al 2 O 3 :C samples and for helpful discussions. This researc h w as supp orted b y the Simons F oundation. 1