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1 Introdu
tionThe data presented in this do
ument are drawn from the Q1 se
tion ofthe E01020 dataset. The same deadtime measurement system was used forE00102 and E01020, so any problems in the measurement should be 
ommonto the two datasets.2 Output of deadtime measurement systemThe details of how the deadtime measurement system and software work willbe presented in a subsequent report. Here we will simply show the output ofthe standard system. A 
ode \dt
hk" was provided to analyze the raw dataand extra
t both the total livetime and 
omputer livetime for ea
h run. Theele
troni
 livetime is extra
ted from these two:TLT = ELT � CLT (1)where ELT is the ele
troni
 livetime, CLT is the 
omputer livetime, andTLT is the total livetime. A ROOT s
ript was written to �t the total livetimeas a fun
tion of single-arm trigger rates by minimization of:�2 = NXi=1  TLTi � (1� CDTi) � (1� d1 �R1i) � (1� d3 �R3i)�i !2 (2)where the index i denotes the ith run in the data set, R1i is the T1 triggerrate for the ith run, R3i is the T3 trigger rate for the ith run, CDTi is the
omputer deadtime for the ith run, TLTi is the total livetime for the ith runand �i is the statisiti
al error on TLTi reported by dt
hk. The parametersd1 and d3 are determined by the �tting software. After removing bad runsfrom the data sample, the �tter returns:d1 = 5:95947� 10�7 � 2:15554� 10�8s (3)d3 = 7:26335e� 10�7 � 1:4794� 10�8s (4)The output of dt
hk, and the �t results, are shown in Fig 1.If we divide out the 
omputer livetime, whi
h is determined pre
isely, weget the ele
troni
 livetime for the run:ELTi = TLTiCLTi (5)The ele
troni
 livetime is plotted as a fun
tion of T5 rate in Fig 3. Noti
ethat ele
troni
 livetimes as low as 85% are seen.2



0
20

0
40

0
60

0
80

0
10

00
12

00
14

00
16

00

0.
4

0.
5

0.
6

0.
7

0.
8

0.
91

co
in

ci
d

en
ce

 r
at

e

Total Live TimeFigure 1: The bla
k points show the total livetime and statisti
al error asdetermined by dt
hk. The red points show the value determined from the�t parameters d1 and d3 and the T1 and T3 trigger rates for the run. Thehorizontal axis show the T5 trigger rate for the run.3
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CDTFigure 2: The 
omputer deadtime for ea
h run, plotted against the T5 rate.
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combined ELTFigure 3: Ele
troni
 livetime for ea
h run, plotted against the T5 triggerrate. The bla
k points show the extra
ted values, and the red line showsELTi = (1� d1R1i)(1� d3R3i). 5



We 
an try to look at the ele
troni
 deadtime due to ea
h spe
trometerarm separately. We take:1� EDT1i = 1� TLTi(1� CDTi)(1� d3R3i) (6)and 1� EDT3i = 1� TLTi(1� CDTi)(1� d1R1i) (7)The single-arm deadtimes are shown as a fun
tion of the single arm ratesin Fig 4,5.The deadtimes seen in any of the �gures are mu
h larger than is expe
ted.The size of the �t parameters suggest that somewhere in the ele
troni
sthere is a 
omponent with a gate width on the order of 500-720 nanose
onds.However, no one has been able to identify what 
omponent that might be,as all di
riminators, et
, were supposed to be set to have output widths of100 ns (see do
ument at www.jlab.org/~rom/edt annrpt 2001.ps).
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EDT1Figure 4: Extra
ted single-arm deadtime for the right arm, plotted againstthe T1 trigger rate. The bla
k points show the extra
ted values, and the redline shows EDT1i = d1R1i. 7
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EDT3Figure 5: Extra
ted single-arm deadtime for the left arm, plotted against theT3 trigger rate. The bla
k points show the extra
ted values, and the red lineshows EDT3i = d3R3i. 8


