Chapter 4 Section 8 - 9

Section 8:  Well counter or uptake probe constancy (precision) using chi square.
2.
The following data was obtained when a vial of Co57 standard was counted in a well counter.  Is the chi-square value acceptable?
	
	n
	n- mean of n
	(n-mean of n)2

	1
	11,553
	-38
	1,444

	2
	11,721
	130
	16,900

	3
	11,773
	182
	33,124

	4
	11,628
	37
	1,369

	5
	11,580
	-11
	121

	6
	11,610
	19
	361

	7
	11,412
	-179
	32,041

	8
	11,569
	-22
	484

	9
	11,395
	-196
	38,416

	10
	11,672
	81
	6,561



∑ n = 115,913

∑(n –mean of n)2 = 130,821

Mean of n = 115,913 / 10 = 11,591

X2 = ∑(n – mean of n)2  =    130,821  =  11.286



Mean of n

11591


 OR



X2  = (N – 1) (SD)2            =  (9) (120.56)2  = 11.286,  acceptable



         mean of n
       11,591


Degrees of Freedom = 10-1 = 9


11.286 falls between the P values 0.5 and 0.1 which are 8.343 and 14.684


Degree of Freedom is acceptable

4.
The following counts were obtained from a well counter using a Cs 137 stick source.  Is the chi-square value acceptable?

	#
	n
	n- mean of n
	(n-mean of n)2

	1
	10,867
	568
	322,624

	2
	9,817
	-482
	232,324

	3
	10,621
	322
	103,684

	4
	10,328
	29
	841

	5
	9,992
	-307
	94,249

	6
	10,112
	-187
	34,969

	7
	10,456
	157
	24,649

	8
	9,954
	-345
	119,025

	9
	10,473
	174
	30,276

	10
	10,373
	74
	5,476



∑ n = 102,993

∑ (n-mean of n)2 = 968,117

Mean of n = 10,299


X2 = ∑ (n-mean of n)2  = 968,117  =  94.00;  not acceptable


  mean of n
     10,299
 
OR

According to calculator:

X2 = (N-1)      (SD)2       =  (9)
(262.43)2  = 60.44; not acceptable


      mean of n

10,255
Section 9:  Well counter efficiency

2.
What is the well counter efficiency for Cs 137 if a 1.6 μCi source produces 664,000 cpm?




    _      _664,000_cpm_                            x 100 % =  22%



(1.6 μCi)(2,220,000 dpm/ μCi)(0.85) 

Well counter efficiency = 22%
4.
A Co57 source with a known activity of 0.22 μCi produces a counting rate of 335,700 cpm.  If Co57 has an abundance of 87% for a 122 keV gamma ray, what is the efficiency of the instrument?




335,700 cpm                             x  100 %   =  79 %




(0.22 μCi)(2,220,000 dpm/μCi)(0.87)


Well counter efficiency = 79 %


6.
If an I131 source with an activity of 0.95 μci produced a counting rate of 830,000 cpm, what would the well counter efficiency b?  I131 has an abundance of 83.8 % at 364 keV.




830,000 cpm                                 x  100 % = 47%



(0.95 μCi)(2,220,000 dpm/ μCi )(.838)


Well counter efficiency = 47%
Section 13:  Acquisition time and counts per projection for SPECT studies
2.
About 74,000 counts are obtained at each of 62 stops on a 360o SPECT scan.  If each step lasts 20 sec, what is the total imaging time and how many counts will be acquired in the study?

Total imaging time = 62 stops x 20 sec = 1240 sec = 21 minutes


Counts acquired = 74,000 counts x 62 stops = 4,600,000 counts/21 minutes
4.
A 360o SPECT is acquired at 30 sec/stop with 60 projections.  The counting rate is 73,000 cpm.  Calculate the total acquisition time, the counts/stop, and the total counts.


Total acquisition time = 0.5 min/stop x 60 projections = 30 minutes

Counts/stop = (73,000 cpm) (0.5 min) = 37,000 cpm



Total counts = 2,200,000 counts
6.
If a Tc99m RBC liver study produces about 240,000 cpm, how many counts/stop will be acquired if each projection lasts 20 seconds?  How many counts will be acquired if the study contains 64 frames?  How long will it take to complete the acquisition?

20 secs stops = (240,000 cpm)(0.33 min) = 80,000 counts/stop

Total count = 80,000 counts/stop x 64 stops = 5,100,000 counts

Total time of study = 64 stops x 0.33 minutes = 21 minutes
