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s The new Final Focus: a reminder

s« Rad-Bhabha losses at the beam pipes with v12 sfll layout
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4 Use Mike Sullivan's drawings as inputs (no
information on the vertical dimensions)

4 Out of that get:
* Curves with the pipes walls

« Calculate pipes radius profile as a function
of distance to IP

4 Use straight pipes with constant radius from

2.4 m on until 1* bend
lel session May 31th 2011
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V12 SF11 Final Focus (i)

Horseshoe

Bending magnets
(straight cylinders
made of IRON)
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V12 SF11 Final Focus (1V)
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Losses rates: Instrumenting the pipes

S O T S e s

s Run Bruno with the final focus only (Rabl-Bhtha genel:étor)
s Only use the pipes material (remove magnets, flanges, ...)
s« Replace beam pipes material by vacuum

| V12-sfll layout |
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Losses rates: Instrumenting the pipes

e T T S e s

s Run Bruno with the final focus only (Rad -BhaBha generator)
s Only use the pipes material (remove magnets, flanges, ...)
s« Replace beam pipes material by vacuum
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Losses rates: Instrumenting the pipes

e T T S e s

s Run Bruno with the final focus only (Rad -BhaBha generator)
s Only use the pipes material (remove magnets, flanges, ...)
s« Replace beam pipes material by vacuum

| V12-sfll layout |

IS I UL L L D L B
s To evaluate the rates: .. | o
- Loop over the truth Rad-Bhabha =
particles k. interaction e
e Check if produced 20£—_= P O =
any hits E n- =
 Look forthe hitwith ' | —
the smallest time 4ﬂ§-- e
(the 1% hit) E
R QD magnet/
80" region
TP T L O DT L PO DY
2000 <1500  -1000 -500 0 500 1000 1500 2000
Z [mm]

Alejandro Pérez, SuperB XVII workshop, MDI parallel session May 31th 2011 8



Losses rates: results v12-sfll (leptons)

s V12-sfll layout: HER = e (6.69 GeV) and LER = e™ (4.18 GeV)
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s V12-sfil lay

Alejanq

Losses rates: results vli2-sfll (gamma)
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X [mm]

Losses rate [MIH=] / (1.0 cm)

Losses rates: results vl12-sfll (gamma)

s V12-sfll layout: HER = e (6.69 GeV) and LER = e (4.18 GeV) )
3N E— 1‘-_:' L 30 E . 1410
30 = “1-#-5 1
-390;— '390? _; — o
40E- £ B a
M= PO I
42“2— X E
= - 1w
j:gg_ .420:_ B [

= i ] | M i il O A I I g E | IR A TREEENEERL. i
46000 15500 15000 14500 14000 13500 13000 13000 13500 14000 14500 15000 15500 16000

Zmm] Z{mm

. F ' EEmoo-Elio C T ' ' EEmoo0<elt10 ]
- — e g W — P EE

n B 20<E <30 - Q10 B 20<E<30
1000 — Bl 3.0<E<a0 J E o B 30<E<40 -

C B 30<E <50 1 ~ 1200 E;-Eﬂsnz-g :
0 %::E:E:?E r g 1000F J6.0<E<70 E
600 3 5 800;— ¢
400: g g 60— =

- z § - =
200:— 3 § 200;— —;
.1%wd ' .'15I500' TR0 500 4000 ;13‘500 13000 19000 13500 00 10 W 0 1600

Z [mm] \SSic Z [mm]



s V12-sf11:

LT e s

sfl0 vs sfll

T S e s

> Optimized beam pipe shapes from IP up to 16m
> Lower pipe radii w.r.t sf10 beyond 2m from IP
> Very similar magnetic modeling as sf10
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Total rates near by the IP (-2,2)m

4 Total rates around the IP
LER rates (MHz) around the IP (-2.0,2.0) m HER rates (MHz) around the IP (-2.0,2.0) m
E range (GeV) P3 v12 sf11 v12 sf10 E range (GeV) P3 vi2 sf11 v12 sf10
(0.0,1.0) 4501.60 6080.05 5619.19 (0.0,1.0) 3489.64 4289.28 4215.48
(1.0,1.5) 61.81 129.75 80.80 (1.0,2.0) 88.85 683.76 522.91
(1.5,2.0) 12.97 15.13 12.88 (2.0,3.0) 7.54 15.64 12.28
(2.0,2.5) 5.25 6.41 5.13 (3.0,4.0) 2.03 2.89 3.77
(2.5,3.0) 3.51 3.97 3.75 (4.0,5.0) 1.17 2.66 1.89
(3.0,3.5) 3.98 4.48 3.58 (5.0,6.0) 1.37 3.00 2.54
(3.5,4.0) 4.37 3.23 2.62 (6.0,7.0) 1.70 5.04 4.68
all 4593.50 6243.01 5727.95 all 3592.31 5002.29 4763.55
LER Touschek Losses HER Touschek Losses
2 004 : 0.04- -
* 0.02] 0.02-
0 Total rate 0 Total rate

-0.02

@ IP ~ 14.2MHz

0

: @ IP ~ 0.4MHz
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Total rates around the IP

Total rates near by the IP (-2,2)m

T

|
LER rates (MHz) around the IP (-2.0,2.0) m HER rates (MHz) around the IP (-2.0,2.0) m
E range (GeV) P3 vi2 sf11 v12 sf10 E range (GeV) P3 vi2 sf11 vi2 sf10
(0.0,1.0) 4501.60 6080.05 5619.19 (0.0,1.0) 3489.64 4289.28 4215.48
(1.0,1.5) 61.81 129.75 80.80 (1.0,2.0) 88.85 683.76 522.91
(1.5,2.0) 12.97 15.13 12.88 (2.0,3.0) 7.54 15.64 12.28
(2.0,2.5) 5.25 6.41 5.13 (3.0,4.0) 2.03 2.89 3.77
(2.5,3.0) 3.51 3.97 3.75 (4.0,5.0) 117 2.66 1.89
(3.0,3.5) 3.98 4.48 3.58 (5.0,6.0) 1.37 3.00 2.54
(3.5,4.0) 4.37 3.23 2.62 (6.0,7.0) 1.70 5.04 4.68
all 4593.50 6243.01 5727.95 all 3592.31 5002.29 4763.55
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g 0.04] . 2 0.04- (- -
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Summary and outlook

e~ =~ e~ =~ - L T LT TR

Losses mainly to very off-energy particles

Losses rates are somewhat higher for sf11 (lower beam pipe radius)
w.r.t sf10

Total rates of almost on-energy particles are of same order of magnitude
of Touscheck losses
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V12 SF11l Final Focus (lll)
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V12 SF1l1l Final Focus: Near IP

[ PR T T A = o0 B R T T T e T

T T T 7% T T T 7T T T T Teosjsdsskasssfassdsseafunesk T T T 7 T 7T T predsbsd b s s, ' T T I T 1T 71
i

200

150

100

s

-100

-150

|

-200
T bt g g e——— .|||[||| ........... L oo 1 ™ed 000007

-5000 -4000 -3000 -2000 -1000 O 1000 2000 3000 4000 5000

Z [mm]
Alejandro Pérez, SuperB XVII workshop, MDI parallel session May 31th 2011 18




Losses results: vli2-sfll (leptons)
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Losses results: v12-sfll (leptons)

4 V12 sf11 Iayout HER e (6 69 GeV) and LER e (4 18 GeV)
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Losses results: v12-sfll (leptons)

s V12-sf11 layout: HER = e* (6.69 GeV) and LER = e~ (4.18 GeV)
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Losses results: vli2-sfll (leptons)

s V12-sf11 layout: HER = e* (6.69 GeV) and LER = e™ (4.18 GeV)
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sfl0 vs sfll (ll)

LER Losses rates HER Losses rates
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V12 SF11l nominal trajectories
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s Beam pipe design only up to ~2m from IP
s After that only have beam envelop (10xc, and 10xc,, beam sizes) up to
+16m from IP

s Essentially two horizontal tilt before 1% bend:
e 30mrad near IP (Z < 0.6m)
e 27 mrad up to 1° bend
s Will try to use two straight sections for the beam pipe modeling
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New Beam pipes (I)

PR S T AL - e T i e s e

4 Préviously:
> Pipes inside bending magnets modeled as torus

> Torus gives some navigation problems when testing geometry with
Geant4

s Currently:

> Pipes inside bending magnets are modeled as the union of straight pipe
sections (3) that follows the bending curvarure

47| I I I I T T I I | I I I I | I T I T | T T I T | I I I ]
3 -
21— -
T I ]
g 1 —
= | 1
o -
4 = Torus section -

- = 5 straight sections !
_271 1 1 1 I 1 1 1 1 | 1 | | | l 1 1 1 1 l 1 1 1 1 | 1 1 1 |7
-2 -1 o 1 2 3 4

Z[mm] 26



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26

