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Study on first-level trigger of the Belle Il experiment
using upgraded silicon strip detector
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it (bits™™™ AND bits™™ ) == bits?™° then
sub-trigger = 1

else
sub-trigger = 0
3/4-allo~w F I+ 3/4-selectedd ¥ F O EAM
if {( bits_wo3°rine A ND hits_wo.’ﬂ;able ) == bits_WOBEable} if 8 € Low-efficiency # region of layer n then
. . online . table R T . table
OR {( hits woderline AN hits_wo4§-able) — hitswo 4};_&};,19} if ( bits_won AND bits_won; ) == bits_won, then
_ sub-trigger = 1
OR {( bits_wo5°1¢  AND hits_wofig-able) == hits_wofiﬁ-a"ble} olse
OR {( bits_wo6° ¢ AND hits_woﬁgable) == hits_WOG;;-a"ble} then sub-trigger = 0
: else
sub-trigger = 1
else Full matching condition Eq. (4.1)
sub-trigger = 0
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Table 6.3: Fake trigger probability per frame of each trigger algorithm and each trigger condi-

tion
3/4-allf matching 3/4-selected# matching
N-128 51.0 % 8.4%
PN-128 10.8% 1.6%
PN-64 5.2% 0.9%

Table 6.4: Fake trigger probability per 8 frame of each trigger algorithm and each trigger

condition
3/4-allf matching 3/4-selected matching
N-128 94.6 % 35.8%
PN-128 35.8% 5.6 %
PN-64 18.2% 3.1%




Beam Background(c (75 12)LOccupancy

Table 5.4: 128-cell hit occupancy in each layer at the design luminosity of £ = 8.0 x
10% cm st

No latch Latch for one frame Latch for two frames

P-cells of layer 3 7.03% 11.2% 14.8%
N-cells of layer 3 2.94% 4.84% 6.49 %
P-cells of layer 4 4.32% 7.54% 10.5%
N-cells of layer 4 1.25% 2.13% 2.93 %
P-cells of layer 5 4.05% 7.24% 10.2%
N-cells of layer 5 1.07% 1.84% 2.55 %
P-cells of layer 6 3.14% 5.75% 8.20 %
N-cells of layer 6 0.74% 1.29% 1.80%
P-cells of all layers  3.92% 6.92 % 9.70 %
N-cells of all layers 1.10% 1.88% 2.59 %
Total 2.04% 3.56 % 4.96 %

Table 5.5: 64-cell hit occupancy in each layer at the design luminosity of £ = 8.0 x 10%° em 257!

No latch Latch for one frame Latch for two frames

P-cells of layer 3 3.92% 6.37% 8.49 %
N-cells of layer 3 1.58% 2.64% 3.57%
P-cells of layer 4 2.35% 4.15% 5.85 %
N-cells of layer 4 0.66 % 1.13% 1.57%
P-cells of layer 5 2.18% 3.94% 5.62 %
N-cells of layer 5 0.57% 0.98% 1.37%
P-cells of layer 6 1.66 % 3.07% 4.41%
N-cells of layer 6 0.39% 0.69% 0.96 %
P-cells of all layers  2.11% 3.77% 5.33%
N-cells of all layers  0.59 % 1.01% 1.39%
Total 1.09% 1.93% 2.711%
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4. BE. ZTNTNOFENSEDHUTRFZED, ZNHAT—TILD)\F—2E—BITDINZHET B,
BLU. —BIOFITT. TNENDOFEMNSED B ITEIETERDIRE D THE D fzchip occupancy ([CHHE T DIHENE T B,
CNZ1BEHENIRT,

5. T=JILDI\G—>D—BHEZ. EDHFORTDTE—HE. TDOSEDMEADIEFDE T —ED_DDEMFTITS,
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Table 5.7: Chip hit oceupancy at a luminosity of £ = 8.0 x 10%¥ em 257!

No extension Extension by one frame Extension by two frames

134 1044 2048 114 294 174 384 194 P-side of layer 3 7.03% 11.2% 14.8%
T T T T T T T T N-side of layer 3 2.94% 4.84% 6.49%
P-side of layer 4 4.32% 7.54% 10.5%

N-side of layer 4 1.25% 2.13% 2.93%

P-side of layer 5 4.05% 7.24% 10.2%

Lay 3 Lay 3 Lay 4 Lay 4 Lay 5 Lay 5 Lay 6 Lay 6 N-side of layer 5 LOT% L84% 2.55%
P-side N-side P-side N-side P-side N-side P-side N-side P-side of layer 6 8.14% 5-75% 8.20%
N-side of layer 6 0.74% 1.29% 1.80%

P-side of all layers 3.92% 6.92% 9.70%

N-side of all layers 1.10% 1.88% 2.59%

Total 2.04% 3.56% 4.96%
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