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Updates

* New beam pipe radius=10mm
» New ladder arrangements for innermost layer
* Long barrel vertex design
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New beam pipe with diameter of 20 mm CER

Detalled structure of the central beryllium pipe
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According to processing capacity:
nner Be pipe.  0.20mm thick, P10{25+160+25)mm leng
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10 chips on both sides of the innermost ladder


https://indico.ihep.ac.cn/event/13428/

7 ladders arrangement for innermost layer

Comparison of air-cooled structures with different vertex arrangements

Single layer:

A

190

Due to the limitation of detection angle, the smaller the
inner diameter, the smaller the number of chips

When the inner diameter

15 @20 mm, only & and 7

chips are arranged

Pros:
All silicon chips are
to the beam pipe.

Cons:

It's hard to cool the inner silicon chips which
close to the beam pipe using air-forced cooling
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in same radius and close

154.1(6X25.6+0.5) |
179.8(7X25.6+0.6)

Cooling Tunnel

Our present ladder design:

Second layer in the middle:

CEP )

At least 7 ladders for
innermost layer
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6 chips for inner side,
7 chips for outer side.

0.1 mm gap between two
adjacent chips
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7 ladders arrangement for innermost layer =&

dxy vs cosf (p=50GeV)

7ladders-6chips
7ladders-6chips-middle
7ladders-7chips
7ladders-7chips-middle

54, lum)
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» The effect of whether placing second layer in the
middle or not on dO resolution is very small. 0

» Using 7 ladders for the innermost layer improves dO
resolution a lot at cos0=0.

» For mechanical consideration, | prefer placing 10
second layer in the middle.
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8 ladders arrangement for innermost layer ey

Double layer:
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8 ladders arrangement for 1nn

ermost layer
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ratio

8 ladders arrangement for innermost layer 2200

dxy vs cosb (p=50GeV)
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7 chips on both sides for innermost
layer and second layer in the middle is
better.
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Comparison of different ladder arrangements

for innermost layer:

dxy vs cosf (p=50GeV)
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» T-ladders arrangement is better

than 8-ladders arrangement.
> less material
» 7 ladders are close to beam pipe.

-
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7 ladders cover beam pipe;
7 chips for both sides. Can
‘m Second layer in the middle.

() middle

Best! Optimal vertex layout!

Discussed with JI Quan, he has already
adjusted the beam pipe design.
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Realistic long barrel vertex P

Extending Al pipe Be pipe Supporting tube for vertex
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» Feasible solution for air cooling
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) o T —— . > Realistic long barrel vertex:
e > stiffer carbon fiber ladder support
- > more cable for read-out
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Radiation Lengths[x/X ]

Realistic long barrel vertex

Radiation Length by Component
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dxy vs cosf (p=20GeV)

—— realistic long barrel

—— ideal long barrel
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Radiation Lengths[x/X ]
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Radiation Length by Component

=g > The material budget of realistic
T B long barrel vertex is about
T = twice as much as the ideal long
" barrel vertex.
" > Much more material in the
s front region than optimal
R vertex layout.
% 01 02 03 04 05 06 07 08 09 |

cos6

The dO resolution of realistic long barrel
vertex is worse about 7% than ideal long
barrel vertex.
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Optimal vertex layout o
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CLIC spiral disk concept
CLICdp-Note-2014-002

rotate the disk, from Jinyu

r[mm]

g

considering air cooling CER

90° 80° 70° 60° 50° 34°(cos6=0.83) 24°(c0s6=0.91)
i i f B : o " 22°(c0s6=0.93)
160 —
140 —
120 — 16°(c0s6=0.96)
- T 145(cas0=0.97)
100 —
80— .
60—+ ) : 8°(c0s8=0.99)
=7 T T T T 1 I T = T T T T T ) s
—— T T T i T 1 i 1 T i t T 1 1
an ——
S T Y T T T T N S TN AN S SO S S - 9
150 200 250 300 350 400
z [mm]
Eiegl E150[~ T
£150 [Shad®
sl £ T
100~ 100~
s0[- 50~
[ L = =
[ 1 nll} I~ )
Un O 1 Tl |
n L L= —
-501- -s0F
~100f- —1001
—150[ 1500 (1Y)
B WV O W A Y S O T T O I VR AV A BN M Y
-150 100 50 0 50 100 150 -150 -100 -50 0 50 100 150
X [mm] X [mm]



Plan

« Air cooling for this optimal vertex layout (CLIC spiral, multi-spiral)
« thermal simulation,
« vibration studies
 Implement this layout using Geant4 full simulation (WU Kewel)
« CEPCSW: tracking
« Mokka: tracking, flavor-tagging, tau identification
 Vertex layout optimization

« MOST?2
« CEPC overall layout (JI Quan)
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