» Los Alamos

AAAAAAAAAAAAAAAAAA

EIC FST Simulation

Cheuk-Ping Wong and Xuan Li
On Behalf of LANL EIC Group
08-27-2020



Outline

Pseudorapidity correction for the beam pipe
More FST designs

Momentum resolutions

DCA resolutions

Vertex resolutions

AAAAAAAAAAAAAAAAAA



Pseudorapidity Correction

.

) 10mrad

>Z
Nbeam Niab
w.r.t. to the ion beam pipe w.r.t to lab frame
1 0.985
1.5 1.49
2 1.96
2.5 2.49
3 2.90
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Detector Initial Design in Fun4all

Babar magnet with a peak at 1.4 T magnetic field Barrel layer
Layer Halflength (cm) r(cm)
FST version 0 L [ 0 20 3.64
1 20 4.81
tayera /[ 3 25 16
4 25 22

Plane detector

Plane z (cm) Fin (€M) royue (€M)
0 35 4 30
1 53 4.5 35
2 77 5 36
3 101 6 38.5
4 125 6.5 45
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Detector Initial Design in Fun4all

Material sublayers of the plane detectors
(arbitrary scale)
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Updated Versions of FST Design

Version 0

Plane detector

Barrel layer
Layer  Half length (cm) r(cm) Plane  z(cm) i, (cm)  rou (cm)
0 20 3.64 0 35 4 30
1 20 4.81 1 53 4.5 35
2 25 5.98 2 77 5 36
3 25 16 3 101 6 38.5
4 25 22 4 125 6.5 45

100um thick silicon wafer in both barrel and FST
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Version 1: modify the outer radius of the

plane 0and 1
Plane detector

Plane Z (Cm) lin (Cm) lout (Cm)
0 35 4 25
1 53 4.5 36
2 77 5 36
3 101 6 38.5
4 125 6.5 45

100um thick silicon wafer in the layer 3 & 4
of the barrel, 50um thick silicon wafer in
the rest of barrel and FST

Version 2: move the last plane (plane 4)
from Version O far back to z=2.7m to
improve detector performance at large

pseudorapidity
Plane detector

Plane z (cm) rin (cm) 1o (cm)
0 35 4 30
1 53 4.5 35
2 77 5 36
3 101 6 38.5
4 270 6.5 45

100um thick silicon wafer in the layer 3 & 4
of the barrel, 50um thick silicon wafer in
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New FST Design: Version 3

Version 1 Version 3
Barrel layer Barrel layer
L Half length ) Pixel pitch Silicon thickness L Half length (cm) Pixel pitch  Silicon thickness
ayer (cm) r(cm (um) (um) ayer (cm) r(cm (um) (um)
0 20 3.64 20 50 0 20 3.64 20 35
1 20 4.81 20 50 1 20 4.81 20 35
2 25 5.98 20 50 2 25 5.98 20 35
3 25 16 20 100 3 25 16 20 35
4 25 22 20 100 4 25 22 20 35
Plane detector Plane detector
Plane | z(cm) r (cm) rou (cm) PIXFJnP]I)tCh S|I|cor2utfr1r:§kness Plane | z(cm) fo(em) oy (cm) Plxﬁjnl?\l)tCh S|I|cor}utfr:§kness
0 35 4 25 20 50 0 35 4 25 20 50
1 53 4.5 36 20 50 1 53 4.5 36 20 50
2 77 5 36 20 50 2 77 5 36 20 50
3 101 6 38.5 20 50 3 101 6 38.5 36.4 100
4 125 6.5 45 20 50 4 125 6.5 45 36.4 100
e Lesser material budget at the barrel detector
» Different silicon sensor option at last two
planes of FST
~ .
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New FST Design: Version 4

Version 2 Version 4
Barrel layer Barrel layer
Half length Pixel pitch Silicon thickness Half length Pixel pitch Silicon thickness
Layer (cm) r(cm) (um) (um) Layer (cm) r(cm) (um) (um)
0 20 3.64 20 50 0 20 3.64 20 50
1 20 481 20 50 1 20 4.81 20 50
2 25 598 20 50 2 25 5.98 20 50
3 75 16 20 100 3 25 9.2 20 100
4 25 22 20 100 4 25 17 20 100
5 25 27 20 100
Plane detector Plane detector
Pixel pitch Silicon thickness Pixel pitch Silicon thickness
Plane | z(cm) r,(cm)  ryy (cm) (um) (um) Plane | z(cm) r, (cm) Fout (CM) (um) (um)
0 35 4 30 20 50 0 35 4 25 20 50
1 53 4.5 35 20 50 1 53 4.5 36 20 50
2 77 5 36 20 50 2 77 5 36 20 50
3 101 6 38.5 20 50 3 101 6 38.5 20 50
4 270 6.5 45 20 50 4 125 6.5 45 20 50
5 270 15 45 20 50

Version 2 Version 4
Plane 0

Plane 0
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Simulation Setup

* Event configuration:

— single - per event.

— Vertex (0,0,0), 20um smearing in both x and y
direction

— 50k events in each p&n bin.
* Track configuration:
— Momentum: 1-30 GeV with varying increments
— Pseudorapdity: 1-3 with a 0.5 increment.
— Hit efficiency at 95%.
* Magnetic Field
— Babar Magnet peaks at 1.4T
— Beast Magnet peaks at 3T
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Comparison between different FST
design w/ Babar magnet
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mom res (%)
S

Momentum Resolution (1-30GeV)
_Compare Designs with Babar Magnet

W
o

—_
o

n=1.0 4 n=15 [ n=2.0 ¢
~ babar magnet S : 4
: og 4 0 ' B R
\ R4
. B g 2 150 ¢ 5
- a® g A:Q over0 [ver 1 2&5@@00%:@:
o s over2 <=ver3 e Rl o
R o verd | b
5 10 15 20 25 30 5 10 15 20 25 30 ' 5 10 15 20 25 30
n=2.5 ol s m=3.0 N VerQ vs verl
N o ' 8 Verl gives slightly smaller
3 o 6 - g resolution because of lesser
¢ z @ | 8 material budget
- Q¢ r@ S i % @
! o 0 o o X 4r
2 AT TR TR T P Naa AT T T
510 15 20 25 30 5 10 15 20 25 30
pinput (GeV) pmput (GeV)
A
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mom res (%)
S

Momentum Resolution (1-30GeV)
_Compare Designs with Babar Magnet

—_
o

n=1.0 4 n=15 . [ n=2.0 ¢
~ babar magnet 5 : 4
3 I W0 o
: 4 | . R RN
3 8 I B
- a® T A:Q over0 [ver 1 %&5@0008:@: -
o s over2 <uver3 e Rl o
R 8 verd ] b
5 10 15 20 25 30 5 10 15 20 25 30 ' 5 10 15 20 25 30
n=2.5 ol s m=3.0 N Verl vs Ver3
N N Z 8 The larger pixel size
] - 6- - g (36.4um) at the last two
0 z @ | 2 g planes of version 3 design
3 o e B ¢ af & change the momentum
3@@@@ e @ @ = %@ B o « ¥ ¥ ¥ resolutionatn =2 by
2 AT TR TR T P Naa AT T T <0.5%.
5 10 15 20 25 30 ) 10 15 20 25 30
pinput (GeV) pmput (GeV)
A
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mom res (%)
S

Momentum Resolution (1-30GeV)
_Compare Designs with Babar Magnet

W
o

—_
o

n=1.0 4 n=15 [ n=2.0 ¢
~ babar magnet S : 4
3 g - W08 o
: 4 | o e 08
3 8 I S
s 2 A:@ over0 [ver 1 %&5@0008:@: -
o s over2 <uver3 e Rl o
e & verd |
5 10 15 20 25 30 5 10 15 20 25 30 -5 10 15 20 25 30
n=2.5 ol 8 m=3.0 N VerQ vs Ver2
N N ' 8 Moving last plane (plane 4)
] o e - g to z=2.7 increases the
0 = g8 | 2 g resolutionat2 <n < 2.5
- 5 0 e B ¢ 4k & but reduces resolution to be
3@@@@@ B = @@@ s o ¢ ¥ ¥ belowd%atn =3
2 AT TR TR T P Naa AT T T
5 10 15 20 25 30 5 10 15 20 25 30
pinput (GeV) pmput (GeV)
A
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Momentum Resolution (1-30GeV)
Compare De5|gns with Babar Magnet

g En10 4 n=15 [ n=2.0
@ 30F  babar magnet v 2: ¢ Ver2 vs
£ § 3 8 - 0 g * Additional plane 5 of ver4
S i a 8 15 6 O o 0 ® m ) .
2:' ) 294 HoverO gver 1 . -m@«»o oQ @= S . gives eqU|Va|ent
T i L L performance as ver4 at
10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30 Iarge77
8k T]=3.0
. ¢ * Updated barrel geometry
©L g with additional outer layer
B - improve the resolution
significantlyatn =1
55025780 2 5 10 15 50 55 30 8 yatn
(GeV) p_(GeV)

input

Version 2

Plane 0

= |
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Barrel pitch=10um Barrel pitch=20um Barrel pitch=30um

mom res (%)

8_ FST pitCh [ [ ® .
6 aégam j- i . |= Momentum Resolutions
F030um ; Qf — . .
4r NS oo o > Compare Pixel Pitch
I © ) o D
%opo @ . tge®, 0 T Version 4 with Babar Magnet
[ [ [ o
2'_ R OL =S
f 0 o O A
g gt 0 of 5 e 71 =1:the momentum
1.5} 4 o © g o J . _
g8® O 7 tgow8 O~ teed ° resolution heavily depends
1.25- of of o) on the pixel pitch of the
1.2F o G o of o O& barrel detector
- a O oOf O o|° — .
1.155@@ 8 S 9500 8 O “legs & O N = 1.§.dependsonthe
1R R T pixel pitch of both barrel
[ é: é: éj and FST
o o g of o g of o g ofh ¢ 2<mn<25:dependson
F @O @ @ @ 7 the pixel pitch of the FST
150 F e * 1 = 3:no significant pixel
2.8} ol & & pitch dependency shown
[ =
2.6_' & [ & [ & c|1)
24 o @ o @ o @

B[ S Sy S S Ts B e S SRR T

8/27/20 sLosAlamos  Cheuk-Ping Wong 15

————EsT.1943 ———



Comparison between different FST
design w/ Beast magnet
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Momentum Resolution (1-30GeV)
Compare Designs with BeAST Magnet

o 15F ¢
& T n=1.0 g 2 n=15  1=2.0
nw | i F o
© [ beast magnet B : 3 0.9k
e 10r 5 1.5F 8 : o &
@) - . 0.8 =
E - @ B @ L <> @ v |
i a @ o 0 B ¥
5 _ T @& T over0 pver1 [0.7F 0@ - -
. Lo @ o 00 & &
_m@ bl k6] over2 dmver3 0.6 & & S
@‘.‘g.d.n .................... OS@bhllnverA'l .lh.:'.’::‘.:}.l‘r:.l..l.l ................
10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
4_
2 ’ | ¢ O
o & [ é e
o [
1.5 O ix E{? - %
o o [ B s 2 %
1 /1 ﬁ . : - @
¢ |_ .................... 1%"Yolvvv
10 15 20 25 30 5 10 15 20 25 30
pmput (GeV) pinput (GeV)
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Simulation Setup for DCA Resolution Study

* Event configuration:
— 10 1t- per event.
— Vertex (0,0,0)
— 50k events in each pQn bin.
* Track configuration:
— Momentum: 1-30 GeV with varying increments
— Pseudorapdity: 1-3.5 with a 0.5 interval
— Hit efficiency at 95%.

* Magnetic Field
Magnet peaks at 3T
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DCA, res (um)

DCA, Resolutions

1.0sn<1.5 1.5<n<2.0 2.0<n<2.5
20 Barrel pitch=20um 201 201
- FST pitch=20um -
I over0 Over 4 [ :O
108 108 10
: @QQQ ! QQQQ o o Soopgg g o 0
0510 15 20 25 30 ° 5 10 15 20 25 30 ° 5 10 15 20 25 30
2.5<n<3.0 ) 3.0<n<3.5
ook i 209 d * DCA, = (pca — vtx) - pr
i * DCA resolution depends on track
[ 5 pseudorapidity.
8 I * Version 4 gives better DCA
10F 10r0 © o o resolution than version 0
% I DE] ©00 o © especiallyatn > 3
- HBBegp 88 f | “0obo o o o
METETETES APE U AT AT BT ST ErE STETErarE B Y e | AFEEra ooy o by oo by v by vy s by
[V R TR s TR S TV - VT <1
pT input (GeV) pT input (GeV)
A
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DCA2D res (um)

(o0}
o

40

201

60

40

DCA2D Resolutions

80

20}
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— 80 80

1.0sn<1.5 I 1.5<n<2.0 I 2.0<n<2.5
B Barrel pitch=20um 605 605

FST pitch=20um
. OverO0 [Over4d 40k 40

o _

l—g% 20—% 20_—%
| “Ooooo 8 8 6 | "@capgp o o o | 290co o o o
R TGP 80 OB TT0 Y5 B0 55 80 O B0 TR T80 58 50
L 80_

2.5<n<3.0 f 3.0<n<3.5

il D d * DCA,p = (pca — vtx) - (prX2z)
- 601 * DCA resolution depends on
i [RDO O0O0O0O O O 0O pseudorapidity
ZE]D a0k * Version 4 gives better DCA
e [ Eb N resolution than version 0
_EBO O0o00 O O O oo Uobo o o o especiallyatn = 3
UOooo o o o |
MRS E S S EE B ST ErrE AT BT SR | -....I .................... |
570 15 20 25 30 © 5 10 15 20 25 30
pT input (GeV) pT input (GeV)
A
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DCA, res (u

50

300F

200

100F

DCA, Resolutions

400F

- 1.0<n<1.5 150r 1.5<n<2.0 %% 2.0<n<2.5
Barrel pitch=20um H
= FST pitch=20um 100 100
over0 Over 4 o . (D)
e I
e 50_—% 50 8 9
[ B g 8o g o Q
-....g..Q...lg...g....m....g 0 ........ ...-.g...g....g....m O-....I ................ ....
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
<n<
- 2.5<n<3.0 400 3.0<n<8.5 . DCA, = (pca— vtx) -,
* DCA resolution depends on track
n 300 ®) pseudorapidity.
B Eb * \Version 4 gives better DCA
o 200r o resolution than version 0
- % 2000 o O O iallvatn > 3
100 Dogpg o - especially at >
S
99 g 88 8 8 .
570 15 20 25 30 © 5 10 15 20 25 30
pT,input (GeV) pT,input (GeV)
ya
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Vix, res (um)

Vitx, Resolution

- 1.0<n<1.5 o 1.5<n<2.0 o 2.0<n<2.5
i Barrel pitch=20um i i
= FST pitch=20um 20 20
I over0 [ver4 [ [
8% 109 10_8
s g ==y
..... 9000 g g g f.290po o o o (..57°2020 0 0 @
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
2 5<n<3.0 30r 3.0<n<3.5 |
0O e vtxresolution depends on
[ pseudorapidity
B 20_' * Vix, resolution is the same as
f:@ the vtx, because of the
- 0 symmetric detector geometry
._% 10-_DE] Co o0 o O O] « \Version 4gives better vertex
- Hg OO resolution than version 0
IQQQ @@@@ N D DDDEI] especiallyatn = 3
5 10 15 20 25 30 5 10 15 20 25 30
pT input (GeV) pT input (GeV)
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Vix, res (um)

Vtx, Resolution

o0 1.0<n<1.5 60 1.5<n<2.0 60;} 2.0<n<2.5
[ Barrel pitch=20um [ ;Cl
40+ FST pitch=20um 40+ 40k
I Over0O [Over4d [ [
X [ O
201 208 ZO—DB
fofC0op o o o L. 9280 0 0.9 Lot
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
200 2.5<n<3.0 200 3.0<n<8.5 _
* vtx resolution depends on
pseudorapidity
150 150 * Version 4 gives better vertex
resolution than version O
100 100 EP especiallyatn = 3
0°0000 o ©
50 U -
0....Q.9.Q..g.g...g....@....@ 0....I ........ E.]...E]....E]....
5 10 15 20 25 30 ) 10 15 20 25 30
pT,input (GeV) pT,input (GeV)
A
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Fine tuned FST configuration:

version 4.1 and 4.2

Version 4
Plane z(cm) inner radius (cm) outer radius (cm) pixel Pitch (um)  silicon thickness (um)
0 35 4 25 20 50
1 53 45 36 20 50
2 77 5 36 20 50
3 101 6 385 20 50
4 125 6.5 45 20 50
5 270 15 45 20 50
Version 4.1
Plane z(cm) inner radius (cm) outer radius (cm)  pixel Pitch (um)  silicon thickness (um)
0 35 4 25 20 50
1 53 45 36 20 50
2 77 S 36 20 50
3 101 6 38.5 36.4 100
4 125 6.5 45 36.4 100
5 270 15 45 36.4 100
Version 4.2
Plane z(cm) inner radius (cm) outer radius (cm)  pixel Pitch (um)  silicon thickness (um)
0 35 4 25 20 50
1 53 45 36 20 50
2 77 5 36 20 50
3 101 6 38.5 20 50
4 125 6.5 45 36.4 100
5 270 15 45 36.4 100

» Los Alamos
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DCA, res (um)

10

DCA, Resolution

Comparing Version 4, 4.1 and 4.2

—
9)]
T I LI

—_
o

15

AAAAAAAAAAAAAAAAAA

1.0<n<1.5 J5b 1.5<n<2.0 15l 2.0<n<2.5

over4 ver4.1 [ K

o verd.2 [ |
- 10 100
- © :

[ o [
‘%@ - 5% F Oy
oo o © o : .mﬂmw © © o | 0 onm o B o
““5 10 15 20 25 30 ° 5 10 15 20 25 30 O 5 10 15 20 25 30
l 2.5=n<3.0 15-@ 3.0sn<3.5 * No significant difference
[ [ shownatn < 2.5
& R e Changesatn > 2.5 is within
5 10r0 2um
'© ; .
5 * More comparisons between

C Oy SF O X version 4, 4.1 and 4.2 are

o8 B8 B B | & 8 shown in the back up slides
M B T I B B I N P PR I B

510 15 20 25 30 ° 5 10 15 20 25 30
pT,input (GeV) pT,input (GeV)
A
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Summary

A series of studies have been done for the FST
simulation:

e Different FST designs shows effect of pixel pitch
size and material budgets in momentum
resolution

* The version 4 designs with additional layer of
barrel and plane detectors improve the
momentum and DCA resolution in both small and
large pseudorapidity

* Use of larger pixel size and thicker silicon wafer in
the last few planes of FST shows limited effect on
momentum and DCA resolutions.
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Plan

 Submit the LANL EIC FST technical note to the
tracking working group convenor by the end
of this week.

* Will report the studies which include the
forward GEM tracker in the tracking
evaluation in upcoming meetings.
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mom res (%)

2.5

1.5

Momentum Resolution (1-10GeV)

—_
o
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_Compare Designs with Babar Magnet

n=1.0 @1 oL n=15 16k m=2.0
babar magnet ! & ! 0
o Q
- &S 1.4
— 1.5_- @ o
@@ -05@ over0 veri1 |1.2F © 0 &
] i @ i R o
& 1+ over2 dmver3 ISR 5
| PR S TR T AN T T R T T N -...I...I...Ye.r.4'.l...l. 4-..I.. | -
2 4 6 8 10 2 4 6 8 10 ' 2 10
L =25 4F 1=3.0
; o
- o 0 3.5 8 O
o 2 & o "
& & = 00O H
N o = o [ i
@0 H 2.5 & B SR
- i RO
| P R R SRR A 2'...|...|...|...|...|.
2 4 6 8 10 2 4 6 8 10
pinput (GeV) pinput (GeV)
)
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Momentum Resolution (1-10GeV)
Compare De5|gns with BeAST Magnet

;\? - 1.0 —
< L M= 1_n15 o o.8f M=2.0
O | beastmagnet g s
3F - ®) L o
§ ] 0.8¢ Q w 0.71 8
o Lo ® B e}
- @@ 06-—0%@ over 0 Cver 1 jq}J@@ ©
@ oL @ over2 <rver3 | 0.6 [ m g its {_'L’
PRRETIE RSN ST SRS RS T NS SR -...I...I...Ye.r.4-.l...l. :...-I-.L‘.‘J.I.I_.—I.I...I...
2 4 6 8 10 2 4 6 8 10 2 4 6 8
1.4:— n=2.5 2_' n=3.0
[ 0 @
1.2:- o % 8 O
: @) 1.5 o) O
T o 6 § Eﬁ %O O i
@.@a uflé o 0
0.8 x | o
AT T T 1...<|>.<.>.|...|...|...|.
2 4 6 8 10 2 4 6 8 10
pinput (GeV) pinput (GeV)
A
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Momentum Resolution
Comparmg Version 4, 4.1 and 4.2

& [ n=1.0 £ n=15 . 1=2.0

o °C beast magnet e @

c | @) 15 @ 15

o 4 o) 5 @

S - 1 ® B Q@ 1 o
2r o N Over4d Overd.1| g L 0.5 aoQ o«
Gl@.l ....... O.V.e.r.4.2 ........ O....I .................... G....I ....................

5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
5 n=2.5 5 =3.0
5 8
1.5 g 8 s 5 8 8
589
1 g ¢ v 1
0.5 0.5
T S AT I AT AT AT AT I AT B e AR IS S A A I A A A
05161550 25 30 ° 5 10 15 20 25 30
pmput (GeV) p|nput (GeV)
ya
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DCA¢ res (um)

(o0}
o

N
o

80

60

40

DCA,, Resolutions
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20}

— 80 80

1.0<n<1.5 i 1.5<n<2.0 i 2.0<n<2.5
N Barrel pitch=20um 60k 60k

FST pitch=20um [
- over0 Over 4 40k 409
9 & -
-G 20—% 20

Coooo o B 6 ["@ogpgg g o of F 20000 o o o
"""" 10 15 20 25 30 5 10 15 20 25 30 ° 5 10 15 20 25 30
] 2.5<n<3.0 B 3.0<n<3.5
[ * DCAy = (pca — vtx)Xpr
B 60_’[]% e DCA resolution depends on track
- —~"0o0000 O o O pseudorapidity
= 40F * Version 4 gives better DCA
Ne) [ U resolution than version 0
_EBO OO OO O O O ok HoODoo o o o especiallyatn > 3
UDooo o o o

........ | IS BRI BT B R | -....I.... L PRI B A B B L1

1075 50 55 80 ° 5 10 15 20 55 30

pT,input (GeV) pT,input (GeV)

A
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DCA¢ res (um)

DCA¢ Resolution

Comparing Version 4, 4.1 and 4.2

60
! 1.0<n<1.5 1.5<n<2.0 2.0<n<2.5
I O ver4 O ver4.1 I I
401 o ver4.2 401 40
I I @
201y, 20_— 20_—
90000 0 © O | Ooppg g g o | 299 C O O ©
0="5~"10 15 20 25 30 °""5""10'"'15"'20'"'25'"30 0590156 50 25 30
60F 60
- 2.5<n<3.0 < 3.0<n<3.5
40@ 40;%
_ 68388 %8 ¥ 9§
20 201
. 98886 8 ®
O-....I....I ................ 0-....I ....................
5 10 15 20 25 30 5 10 15 20 25 30
pT,lnput (GeV) pT,mput (GeV)
A
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DCA, Resolution
Comparing Version 4, 4.1 and 4.2

DCA, res (um)

1.0<n<1.5 i 1.5<n<2.0 Ikz 2.0<n<2.5
100k O ver4 overd.1 | o0k 100k
- o verd.2 ] ]
[ o) O
50} 50} 50}
I@ o «) B PN
_% ® @) ”
I 0 I I (o)
0 saaadl e .. .@. .@. |. 1 .@. 1 .@. 1 .@ 0 ------------ @- 1 -@- 1 -@- 11 -@ O NI N R AT AN T AN SN AN AN T AN RN N AN A BN SR AE N A A A
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
400 2.5<n<3.0 400 3.0<n<3.5
300 300
Al
Y,
200 200- @
100F @ 100 e PE B g B
s o s g 8
TS BN R AT DA S A B AR AP BT R B R e | B Lo o by v o by v o by v v by 0y
O~ 40"15"20 25 30 ° 5 10 15 20 55 30
pT,input (GeV) pT,input (GeV)
A
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DCA2D res (um)

DCA2D Resolution
Comparing Version 4, 4.1 and 4.2

— 60 60

1.0sn<1.5 ] 1.5<n<2.0 ] 2.0<n<2.5
I O ver4 ver4.1 I I
- o ver4.2 40+ 40+
o o ©

20 s 20

_%@@@ -@..@ '@l@@ o ©
““5 70 15 20 25 30 ° 5 10 15 20 25 30 O 5 10 15 20 25 30
= 60_

2.5<n<3.0 ,g 3.0<n<3.5

201

“570 15 20 25 30 5 10 15 20 25 30
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Vix, res (um)

Vix, Resolution

Comparmg Version 4, 4.1 and 4.2
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Vix, res (um)

Vix, Resolution
Comparing Version 4, 4.1 and 4.2
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Back Up
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