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ad Motivation

 Run 1 thresholds: already updated to 200/500kW, as proposed by S. Redaelli, B.

Salvachua Ferrando, D. Wollmann (2012): _
+ IR7: LHC-BLM-ECR-0033: L2 pamiy T 7 77
e |[R3: LHC-BLM-ECR-0034; COfad E
= i w5, | RSOB-RS12
phylosophy: SR
« Changes in MT: = dl ™ Q‘\ﬁ LHC-BLM-ECR-0033
* RS08-RS11: flattened to 500kW; E [ eow _ +  (additional material)
. RS12: 200KW-: oo e _Family THRI 7 TCP
. MF=0.4; s | g
« Required by beam dumps on long TS O i B ik st
« Run 2: new LHC operational conditions: é“m@_ —
« Higher beam energy; S
« Slightly different collimator settings; O T e ot  eareto e o
- need to newly update thresholds; =

* Method:
scale qualification loss maps (LMs) to a desired (target) p (s)= D,y(s) p
level of losses: th, new p tgt

loss
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7 Motivation (Il)

LMs campaign: Jun 2015;

- LMs (B1/2,H/V) at FT, with squeezed and colliding beams (no XRPSs);
LMs are based on RS09 (1.3s integration time):

— analysis performed on RS09: scaling factor;

For the moment: IR7 only (i.e. betatron losses);
- no particular needs expected on IR3 (for the time being);

Design specifications of collimation system at FT (betatron cleaining only):
500kW for 1-10s and 100kW steady state;
...but 200kW in steady state can be tolerated;

- let's keep these figures on MT, and MF = 0.4 (i.e. 200kW for 1-10s) as operational setting;

Rescaled Loss Map normalised to thresholds - no background Rescaled Loss Map normalised to thresholds - no background
B1H, 6.5TeV, squeezed, collisions - 2015-06-02 13:09:15 - RS09 B1H, 6.5TeV, squeezed, collisions - 2015-06-02 13:09:15 - RS09
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1 Example: THRI 7 TCP N

THRI_7_TCP family - 6.5TeV

104 N 1 T T T T T 1 T T T 1
Let's adopt the same strategy as in 2012
1 03 K (conservative): let's do not touch short RSs,
N O oy X @ Q) and scale only the long ones
: ENENGPNANGFN GN
T TR < <
2L s ; S 4
10 S 3
D
| x—x *—x X S S
10° F : T T & —g%\‘\/
2 : Fluka results (Cerutti, CWG 179) g : <
S0l HIV: 4.58%1.38%2 = 12.6 ok \ Mok i\*i ROLE 168 Byis
= 10" F s:4.58+1.38+0.58 = 3.67 (‘ﬁac{or ~4 missing) ASH R T~ ~4T
> 1 [ Conservative! Cross-talk (conservative) 102 Gy/p ] RS12:0.43 Gy/s
10" F E
107 £ -
max increase: x5.05 —+— We basically
i original (6.5TeV) —>— j recover the scaling
103 L _ original (4TeV) —x— & FIRSIAOyY S he
: 23 Gy/s limits from electronics ————
A | MSITCP algorltlllm (6.5TeVl) o EPMS 99556?
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7 Other Elements \Z

Element Position 2015 2012
TCT 4.8 2.8 2.3
MQY 4/5 LIR 6 3.4 0.9
MQTL 6 L/R7 2.2 0.8
MQWA D/E 5L7 1.15 1.8
MQ 8R7 1.14 0.6

Other elements are involved as well (not for the first time)
- thresholds of warm magnets are being updated at the same time;
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Another Option

limit on number of protons on TCPs -7 TeV

10

" SRedaclli @
MS algorithm —=—

(8th BLMTWG)

[
-
(O8]

Steady state;

limits on number of protons []
=
|

Assets: more proper handling of:
Regimes on short times scales;

Curve from S.Redaelli, F. Carra et al.

12
SOQKW x 1s
///
1/4
10'! E /o ° ° -
/ Liabilities:
/ We have to learn from scratch;
_ . - but maybe intensity ramp up is a good
D1 failure scenario learning time + we could better log changes;
What about implementation times?
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7 Conclusions

« Scaling of Run 1 BLM thresholds to 200kW and 500kW beam losses done, based on qualification
loss maps;

* Focus: IR7 (i.e. Betatron losses);
e LMs: campaign of Jun 2015;
« Scaling performed on basis of RS09 only;
- thresholds for other long RSs should be increased by the same factor;
- shorter RSs are not touched

* Increase factors are available:
» Factor 5 at most (TCP.C6L7, B1V);
« Some BLMs not at IR7 collimators are involved as well — factor 3 at most (MQY.05L6, B2H);

* Protection of collimators at 500kW (estimated limits):
» Factor ~4 above limit for S primary collimator;
» Factor ~20 above limit for TCSG collimators (no cross-talk - conservative);
» Factor ~22 above limit for TCLA collimators (those hit by showers started in TCPs of the
other beam - previously: 400, LHC-BLM-ECR-0010);
—we start anyway with 200kW: we believe anyway that these figures can be tolerated;
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ad Outlook

* Implement the new curve of allowed proton losses from S.Redaelli, F. Carra et al. (8th BLMTWG);
» Better describe the dependence of MT on beam energy; p
- allowed proton losses scale with beam energy, keeping constant power losses: N p(Eb):E—
b

* Extend studies on signal per impacting proton (a.k.a. “Fluka Factors”): Rectangular hyperbola:

« Dependence on energy; constant power

» Dependence on material (Cu and W);

« Empirically measure cross-talk? (as done in 2010);

Timeseries Chart between 2015-08-13 16:24:52.748 and 2015-08-14 02:24:52.748 (LOCAL_TIME)

linear scaling:

constant... ???

19:50

LOCAL_TIME
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e THRI 7 _TCSG V..

THRI_7_TCSG - 6.5TeV
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