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Calculations
1 - Worst case: straight on impact (simulation |.Baishev/IHEP)
2a- Intermediate: 1 mrad impact angle - beam screen
2b- Intermediate: 1 mrad impact angle - s.c. coll

3a- Regular: 0.25 mrad impact angle - beam screen

3b- Regular: 0.25 mrad impact angle - s.c. coll
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Straight impact,Injection

JBJ, LCC, 7th Nov 2001 page 3



Safe beams without collimation November 7, 20

Straight impact,Injection

450 GeV, sigma_x = sigma_y = 0.8 mm
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Reqular case, Injection
maximum transverse energy density/proton

Impact angle : .25 mrad (22mm/100m=0.22mrad)

1m if impact angle 1mrad

| Beam screen
. Cold Bore

Coll
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Impact angle : .25 mrad (22mm/100m=0.22mrad)

dE/dr
[GeV/icm3]
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Reqular case, Injection
maximum transverse energy density/proton

Beam screen

Vacuum chamber

11 cable

E2 cable
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Thermal/mechanical criteria
Disclaimer: | am not an expert in metallurgy/s.c cable Further checks?

pipe,passive elements

2
AT = §(0.7Tmelt — Troom) = 400 K (Copper) (1)

s.c. cable

aT3+bT4—(%)c:O,(%)c:4x10_4 — T.=104K (2)

©p

B p T 5 [T  2°dz
AQ_9RTm—A(@—D)/O oxp(z) 1 (3)

AQ. = 87 Jem 2 . (4)
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Straight results
Number of bunches at limit of destruction

Case injection  top material
Straight onz’ = /2 5.3 0.05 Copper

Intermediate’ = 1.0 mrad 7 0.2 Beam screen

Regular’ = 0.25 mrad 8 0.4 Beam screen

Intermediate:’ = 1.0 mrad 12 0.4 s.c. coil

Regular’ = 0.25 mrad 22 0.7 s.c. coll
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Impact angles

e CO correctorvy?, .. ;,; = 1.2 mrad = Intermediate’ case

D’s D’s

® Qe ing = 19 X Qo top ~ 30 mrad = /2 = Case 1

Therefore, the 'Regular case’ can be considered if

e The ’pilot bunch in’ strategy is made mandatory (proposal
MPWG)

e The CO control between .45 and 7 TeV Is secured
(what does that mean: MPWG, LCC)

e Look further to quench limits
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Summary

Margin on destruction case~ 30%

Destruction  Quench
Nb of bunches Ny N

Injection 8
Top 0.4 107°

Number of bunches computed with 1 bunch= 1.05 x 10*!
What counts isV, x n,, — scaling allowed
Notice: at top energyN¢ = BP M sens./5 — No safe mode
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(my) recommended additional precautions

No collimation— Weak collimation 8 — 10 o)
BLM system fully operational

Strict secure operational procedures for full coast also applied
(what does that mean: MPWG, LCC)

Clean injection mandatory (collimation in transfer line still unde
design/discussion)

pilot(5%) — 1 full bunch— 8 bunches highly recommended
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lon beam
lon hadronic shower have a shape nearly identical to protons
But the density isZ times higher

= Scaling: TotalN;ons = Nprotons/Z

Lead: Z = 82 = destruction limitis

Ninj =8 x 1.05 x 10" /Z = 9.8 x 10”

Niop =102 x 1.05 x 10" /Z =1.3 x 10"

e Yellow Book: N.ipreq = 10'% ions

e = Safe at injection
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