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Below is an inventory of the Silicon Strip Detectors (SSDs), both Double Sided (DSSSD) and Single Sided (SSSSD), belonging to DRAGON.  The inventory was taken on 02/25/03 and checked on 07/31/03.  There is also a study of the effect on efficiency and energy resolution of cooled radiation damaged detectors vs. room temperature non-damaged detectors.

[image: image1.jpg]Detector | Rad. Damage Bias (V) T, (#A) Macroscopic damage
DSSSD 12853 | none 7 0.58 s
SSSSD 1288-15 | nome 7 0.41
none 7 145
beam 10/31/01 10 200 broken wires
beam 12/05/01 11 200 broken wires
beam 07/30/02 165 200 none
DSSSD 1865-16 | none 0 020  none
DSSSD 2230-3 | none 50 017 none

Table 1: DRAGON silicon strip detector inventory.





[image: image2.jpg]Detector
SSSSD
DSSSD 1288-3
DSSSD 2239-
DSSSD 2069-1
DSSSD 2069-3
DSSSD 2069-5

Damage T, (

none
none
none
beam
beam
beam

0.47
0.12
0.55
0.15
0.19

Count;

266 020
260 330
269 500
272 770
263 950

439.0
4206
4440
4472
436.3

Efficiency
0.020
1.000
0.979
1011
1.019
0.994

Table 2: Good SSDs vs. cooled radiation damaged DSSSDs.





[image: image3.jpg]2.4 Cooling Radiation Damaged DSSSDs

‘The effect of cooling on efficiency and resolution of the radiation damaged
DSSSDs was tested and compared to undamaged silicon strip detectors (SSDs)
Each detector was exposed to .2 4Ci ' Am a-particle source at a distance
of 10 em. Radiation damaged DSSSDs were each cooled to -3.8 °C while
undamaged SSDs were run at room s In all cases the source
geometry and electronics were identical This gave o reliable comparison
between new SSDs run at room Lemperamn. auld cooled damaged DSSSDs.
As shown in table 2, there is 1o significant, difference in the efficiency of
the full energy peak of undamaged SSDs and radiation damaged DSSSDs.
The mumber of counts in the full energy peaks of strips 1 throngh 12 were
summed to produce the colum labelled “counts”, and a rate was determined
D 1288-3, a DS
SD 1285~
15 which is an old SSSSD. The small differences in efficiency between the
detectors can be attributed to statistics (+£0.2 %), and subtle variations in
‘manufacturing between detectors, particularly in the surface area. of strips
and gaps (+2.0 %) [5].
he energy resolution of damaged DSSSDs is of interest, if they are to be
used in place of new DSSSDs on DRAGON. Energy resolution data were an-
alyzed by fitting a Ganssian curve to the Gaussian portion of the peak in the
energy spectrum of each strip in each SSD. Shown in figure 1 is the FWHM
energy resolution as a percentage of full pulse height across the front strips
of 6 detectors, taken from the same runs as the efficiency data. In general,
the nndamaged detectors show uniform resolution actoss the surface of the
detector with the exception of strip 11 in SSSSD 1285-15, an anomaly which
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Figure 1 Enerzy msol\\uon of \mdsunaz,ul DSSSDs compared with that of
ed, SD:





[image: image5.jpg]cannot be due to radiation damage since this detector has not been subject
to & large fuence of charged particles. DSSSDs 2069-1 and 2069-5 show good
energy resolution in general but show degrarled energy resolution near their
center which is likely where the beam was incident. In DSSSD 2069-1, which
exhibits the largest degradation, the worst resolution is 1.3 % FWHM which
s seable. The localization of the resolution degradation could allow the un-
damaged portions of these DSSSDs to be used without sacrificing optimum
energy resolution by localizing the beam and recoil spots. DSSSD 2069-
radiation damaged DSSSD, did not show a localized degradation in energ\
resolution but rather exhibited a poorer overall energy resolution which may
be due to damage by a diffuse beam spot





This information was taken from Chris Wrede’s report New DSSSD Mount and Cooling System (June 25th, 2003).  The full report can be found on the DRAGON webpage in the “Results and Papers” section under “Reports.”
