Meeting note for PP2PP

July 24,2001


Attendee: I-Hung Chiang, Angelika Drees, A. Etkin, Ronanl Gill, J. W. Glenn, Wlodek Guryn, Dick Hseuh, Yousef Makdisi, Charlie Peason, A. Stevens, Steven Tepikian, J. Tuozzolo, 


The meeting started with reviewing the list of items set by previous meeting on May 15, 2001.

1.  The pot position for injection.—Done with permit system

Will be implemented by A. Drees in conjunction with D. Trbojevic. 

2.  Protocol for pot position in data taking mode. – will be developed By. J.   W. Glenn, Yousef Makdisi, Angelika and I-Hung Chiang as Liaison Physicist

.

3. Pot design --- Picture 1 shows the first prototype Pot. It was tested first at 1.5 times the operating pressure and the window restored to its original position. At 2 times operating, 30psi, there is shift of about 5 mils. Fig. 2 shows the test results.  It was suggested that there should be –5psi test. This is because when the RHIC vacuum is bled up, there may be some over pressure.

4. RF calculation--- The calculation shows. The impedance is only 5 milli-Ohms when the pot is in retracted position. When fully inserted, the impedance become 35 milli-ohms, it is the largest single device impedance. It is small but need more study to confirm. This is an accelerator study subject.

5. Define Beam size at pot position—done. Steve Tepikian specified  that at the following 3 different tunes:

Beta *

Beta X at the pot
Beta Y at the pot

10 M


11.07 M

61.3 M

  5 M


16.4  M`

113.0 M

  3 M


22 
M

173.0 M

With 20 pi emittance, the vertical beam sigma is ((20 pi x 170/6 pi x 100)= 2.38 mm for 3 M beta * while for 10 Meter the respective sigma is 1.42 mm.

There is vertical aperture in this region, ie. The horzontal IPM. The full aperture is 6.2 cm. The limit of the pot should be at least 3.1 cm from the center of the beam line. (see next section).

6. Set pot stop for running:

· High intensity running- 

It was decided that the stop postion should be 3.5 cm. Which is larger than 3.1 cm Horizontal IPM limit Plus some tolerance for beam excursion.

· Low intensity running- 20-15 sigma. This running will use 6 bunches of 2x10 ^ 10 proton. The limit was set at 1.5 cm.

The limit will be done with both electrical and mechanical stops.

Figure 3 shows the electrically switch. There will be an added extension so the inner switch will be activated.

Figure 4 shows the mechanical hard stop. The nut will be moved to limit the travel.

7. Run fiber and network installation.—Done

8. Test Motion control.—Done

9. Define period need for installation.—To be defined by Guryn and Pearson.

10. Evaluate the potential beam streess on the pot. – 

See attachment. A memo from A. Stevens. The calculation concluded that with 

1.6 x 10 ^ 11 proton beam hit on the window/frame will cause the temperature 

to rise to 300 degree C. Charlie finds that the stress will only increase by 15 %,. 

This is a lot smaller than the test, factor of two of the operating pressure.

11. Assess the need for furthur ANSYS calculation. It does not seem to be needed.

12. Estimate Potential damage on the pots and the vacuum system… 

According to loss monitor system, the slow loss on the magnet is limited to be 8 mW/ g before the magnet quenched.


The energy dumped by 1 inch square hole is 4x 10 5  Jouls (Dick Hsuh’s calculation). This energy is released in 10 seconds corresponding to 40 KW. The magnet is about 1000 Kg, so it is 40 mW/g. This is about 5 times more than the limit above.


It is believed that the hole, if produced will be of the order of mm square. But just say it is 1 cm instead of 1 inches hole. Then the energy will be reduce by factor of 6.25. Which bring the heat loss below the magnet quenching limit.

13. Provide maximum beam excursion… Put pot in the aperture shadow. 3.5 cm

14. Commission Loss monitor system.—Mei Bai will see to it that the loss monitor nearest the pots are in the beam abort system. 

15. Determine the loss Monitor threshold.. – Bai. After Proton commissionning.

Loss monitor sentitivity:

Again using A. Stevens’ calculation. Each proton passes through the pot 16 times before being “lost”.

This scale up to 1.6x1011x16= 2.56 x 1012
From different A. Steven’s calculation. The loss monitor down stream of the 

pot (a 1cm thick steel) will “see”. 5x10-6 MeV /cc of on the Argon see fig. 5.

For 113 cc Loss monitor. We will have 565 ev which is equivalent to 20 pairs

(using 30 ev per pair). 

So, the total charge produced on the ion chamber is 8.6 x 10 –6 Coulomb.

The loss monitor is calibrated at 19.6 Pa/Rm/hr.

1 Rem = 19.6 x 10-12 x 3600 = 70.6 x 10 –9  coulomb.

This make the 1.6 x10 11 loss produce 120 Rad.

For 1 second loss, it will produce 12 mRem on the fast loss system.  (100 micro 

second time constant).

For the slow system, the time constant is 20 ms. 

For 120 Red in 1 second. Will produce 432 K Rem/hour. 

Which is much larger than planned threshold in the slow system. It is believed 

that loss monitor system will have more sensitive than this.

16. Additional Question:

There is also some question being raised about the sensitivity of the RF and

BPM for the low intensity proton running. Since these devices are sensitive to Z 

only. 2 x10^10 is about 3 10^8 Au, an intensity we have operated successfully.   

For the beam profile, IPM, we could add some gas to enhance the sensitivity.

Fig.1  Photo of the Pot.
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Fig. 2. Window test
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Fig. 3. Electrical limit.
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Fig. 4. Mechanical limit
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MEMORANDUM
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Date:
02/12/01

To:
R. Gill, J.W. Glenn, W. Guryn

From:
A.J. Stevens

Subj.:
Sample Calculations Relevant to Roman Pot Protection


This memorandum reports the results of a few ‘sample calculations’ which were made in response to a request by Woody Glenn.  The question addressed is related to the efficacy of multiple scattering in limiting the damage should a beam (or tail of a beam) begin to encounter some part of a Roman Pot (hereafter called ‘pot’).  Two independent simulations were done.  The first is ‘Gedanken’ in the extreme; an Fe ‘foil’ 600( (.06 cm.) thick is magically placed in the center of the beam pipe, and the temperature rise per proton calculated taking multiple scattering into account.  The thickness here corresponds to the 2 300( windows of each pot.  The second simulation addresses a more practical situation, where a piece of material is envisaged attached to the downstream end of a pot and is somewhat closer to the beam than the edge of the pot, so that a very slow growth of the beam would encounter the edge of this ‘protector’ first.


The lattice functions at the pot locations for the FY2001 run were provided by Mei Bai.  These are shown in Table 1.  Simulations were performed only at P = 100 GeV/c ((( = 106.6) and with an invariant emittance of 20( mm-mrad.

Table 1  Lattice Conditions

Case
(y (m)
(x (m)
(* (m)
(max (m)

1
52.9
10.25
10
127

2
150.9
17.0
3
384

Simulation 1


In this very simple simulation, particles are launched randomly and ‘followed’ turn by turn, making ‘a hit’ on a 600( Fe foil (7.7 g/cc) at each revolution unless they have interacted.  The transverse X and Y coordinates are treated independently.  Each time a particle passes through the foil, it is scattered, and a new amplitude is calculated.  A particle can interact in one of two places – either in the foil itself (usually after many passes of course) or at the ( (max) location in the following approximation.  After a new amplitude is calculated, the maximum displacement at the ((max) location is calculated.  If this exceeds 8 cm, the particle is assumed to be ‘lost’ at one of these locations.  Now in fact the aperture at ( (max) is slightly less than 6 cm., so this approximation is somewhat conservative in that the probability of interacting in places other than the pot is (deliberately) underestimated.


Each hit corresponds to a certain about of heating in the foil which must be briefly discussed.  A given flux of particles on a material of a given type and thickness deposits (on average) much more energy than would be estimated by using minimum dE/dx due to (a) the relativistic rise and (b) the fact that the particles interact.  The latter reason is a priori important (particularly in the thicker objects considered in the next section) since that is what terminates transport.  I used two hadron cascade Monte Carlo programs to estimate an ‘effective’ dE/dx.1  For 300( Fe the value I chose to use was 2.7 MeV/g-cm-2.


In this simplistic simulation, the “hot spot” was defined by hits with (x and (y both being within (½ (.  The number of hits, mean time per track, and increase in temperature per proton are given in Table 2

Table 2  Results of the Gedanken Simulation

Case
Hits/cm2-p
Mean time (msec.)
(T((C)/p

1
290
3.3
2.7 ( 10-10

2
62
1.5
5.8 ( 10-11

The temperature assumes a specific heat of 0.11 cal/g-(C for Fe.


Again, this was not intended to be a realistic simulation, but only to illustrate the effect of multiple scattering.  Recall the 0th order approximation where a beam circulates multiple passes on an area of 1mm2.  The average number of passes is ( 16 cm./.06 cm or about 260 hits per square mm, about two orders of magnitude worse than the ‘worst case’ Case 1 above.2
Simulation 2


This was a somewhat more realistic simulation intended to mimic a downstream protective device.  Here, the material is 4 cm wide, a varying length in the beam direction, and extends from Y = 10( to Y = infinity.  Each orbit artificially starts at 1( into the material in Y and with the “natural” X distribution ((x = .57mm in case 1).  The simulation then proceeds as in the previous case.  In this case, however, there are many “misses” at the position of the material.


Two materials (Fe and W) with two thickness’ (1mm and 1cm for Fe, .5mm and .5 cm for W) were examined.3  The hot spot was considered to be an area defined by (x = ( .5mm ( (y = .5mm.  This is discussed below.  A figure of merit for each material is the following:
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Where Cp is the specific heat (.03 cal/g-(C for W, .11 for Fe), N/cm2 the result of the simulation, and the Effective dE/dx has been discussed.1,3

The result of this simulation is given in Table 3.

Table 3.  Results of Sample Simulations

Case
Material
Thickness(mm)
dN/dA (/cm2)
Time (msec)
fm

1
Fe
1
1700
12
2.1 ( 10-5

1
Fe
10
270
1.4
6.0 ( 10-5

1
W
.5
776
8.0
1.1 ( 10-5

1
W
5
185
.9
2.5 ( 10-5

2
Fe
1
460
5
7.7 ( 10-5

2
Fe
10
140
.7
1.1 ( 10-4

2
W
.5
240
2.4
3.6 ( 10-5

2
W
5
120
.4
3.9 ( 10-5


The 1 cm Fe “protector” has the highest figure of merit in both cases.  For this material and thickness, the 270 hits/cm2 converts to 6.6 ( 10-10 (C per proton.4  This is about a factor of 2.5 worse than the result of the first simulation, but still allows about 5 ( 1011 protons impacting for a temperature rise of 300 (C. 


One mm histograms bins of the Y and X hit distributions for Case 1 with 1 cm. Fe are shown in Appendix 1.  This represents a ‘run’ of 3000 initial orbits, and the initial position is included in the histograms.  Thus, 3000 of the ( 12500 hits in the first Y bin are the initial 1( artificial placement.  If 0.33mm instead of .50mm had been chosen for the Y hot-spot bin width, the result is worse by a factor of 1.28 – the statement above would have been changed to say that a 300 (C temperature rise would correspond to about 3.5 ( 1011 protons impacting.  Clearly there is some arbitrariness in quoting a result.  It should also be noted that including only a conservative approximation of the maximum beta positions as other locations for loss goes the opposite direction from overestimating the size of the hot-spot, and that this effect (loss at other locations) would become dramatically larger if a distance from the beam of greater than 10( had been chosen.


The Y hit distribution in Appendix 1 also says something about the overlap of the protective material relative to the edge of the pot, and the vertical extent of this material.

Endnotes

1.  The programs were CASIM and MCNPX.  There is what was to me a surprising disagreement between the two programs, and I am suspicious of the MCNPX numbers.  I have used the geometric mean between the two.  The reader should note that (in both programs) a single interaction deposits a very large amount of energy ‘locally’ due to heavy fragments.

2.  Case 2 is so much better than Case 1 because of the large ((max).  Most of the orbits end up on the limiting aperture, not on the foil.

3.  The effective dE/dx values assumed were 3.1 and 7.0 MeV/g/cm2 for the 1mm and 1 cm Fe and 3.5 and 6.4 MeV/g/cm2 for the .5mm and .5 cm. W.

4.  There is some round-off in Table 3, but excluding this (T in (C per proton is 3.82 ( 10-14 divided by fm, the figure of merit.

Cc:

I.H. Chiang

Y. Makdisi

P. Pile

T. Roser

A. Rusek

D. Trbojevic

Attachment 1

Histogram of Y Hits (1 mm bins) for Case 1, 1 cm. Fe

 Ylow =    1.28614 Yhi =    1.38614 Num =  12552

 Ylow =    1.38614 Yhi =    1.48614 Num =   5600

 Ylow =    1.48614 Yhi =    1.58614 Num =   4243

 Ylow =    1.58614 Yhi =    1.68614 Num =   3450

 Ylow =    1.68614 Yhi =    1.78614 Num =   2786

 Ylow =    1.78614 Yhi =    1.88614 Num =   2496

 Ylow =    1.88614 Yhi =    1.98614 Num =   2133

 Ylow =    1.98614 Yhi =    2.08614 Num =   1852

 Ylow =    2.08614 Yhi =    2.18614 Num =   1644

 Ylow =    2.18614 Yhi =    2.28614 Num =   1414

 Ylow =    2.28614 Yhi =    2.38614 Num =   1237

 Ylow =    2.38614 Yhi =    2.48614 Num =   1095

 Ylow =    2.48614 Yhi =    2.58614 Num =    972

 Ylow =    2.58614 Yhi =    2.68614 Num =    850

 Ylow =    2.68614 Yhi =    2.78614 Num =    757

 Ylow =    2.78614 Yhi =    2.88614 Num =    674

 Ylow =    2.88614 Yhi =    2.98614 Num =    603

 Ylow =    2.98614 Yhi =    3.08614 Num =    535

 Ylow =    3.08614 Yhi =    3.18614 Num =    496

 Ylow =    3.18614 Yhi =    3.28614 Num =    411

 Ylow =    3.28614 Yhi =    3.38614 Num =    370

 Ylow =    3.38614 Yhi =    3.48614 Num =    312

 Ylow =    3.48614 Yhi =    3.58614 Num =    297

 Ylow =    3.58614 Yhi =    3.68614 Num =    245

 Ylow =    3.68614 Yhi =    3.78614 Num =    219

 Ylow =    3.78614 Yhi =    3.88614 Num =    177

 Ylow =    3.88614 Yhi =    3.98614 Num =    142

 Ylow =    3.98614 Yhi =    4.08614 Num =    131

 Ylow =    4.08614 Yhi =    4.18614 Num =    111

 Ylow =    4.18614 Yhi =    4.28614 Num =    105

                               Overflow =    333

 Total excluding overflow =    47909

Histogram of X Hits (1 mm bins) for Case 1, 1 cm. Fe

 Xlow =   -2.00000 Xhi =   -1.90000 Num =      0

 Xlow =   -1.90000 Xhi =   -1.80000 Num =      0

 Xlow =   -1.80000 Xhi =   -1.70000 Num =      0

 Xlow =   -1.70000 Xhi =   -1.60000 Num =      0

 Xlow =   -1.60000 Xhi =   -1.50000 Num =      2

 Xlow =   -1.50000 Xhi =   -1.40000 Num =      3

 Xlow =   -1.40000 Xhi =   -1.30000 Num =      9

 Xlow =   -1.30000 Xhi =   -1.20000 Num =     21

 Xlow =   -1.20000 Xhi =   -1.10000 Num =     28

 Xlow =   -1.10000 Xhi =   -1.00000 Num =     65

 Xlow =   -1.00000 Xhi =   -0.90000 Num =    123

 Xlow =   -0.90000 Xhi =   -0.80000 Num =    216

 Xlow =   -0.80000 Xhi =   -0.70000 Num =    334

 Xlow =   -0.70000 Xhi =   -0.60000 Num =    536

 Xlow =   -0.60000 Xhi =   -0.50000 Num =    817

 Xlow =   -0.50000 Xhi =   -0.40000 Num =   1276

 Xlow =   -0.40000 Xhi =   -0.30000 Num =   1990

 Xlow =   -0.30000 Xhi =   -0.20000 Num =   3134

 Xlow =   -0.20000 Xhi =   -0.10000 Num =   5569

 Xlow =   -0.10000 Xhi =    0.00000 Num =   9966

 Xlow =    0.00000 Xhi =    0.10000 Num =   9903

 Xlow =    0.10000 Xhi =    0.20000 Num =   5544

 Xlow =    0.20000 Xhi =    0.30000 Num =   3261

 Xlow =    0.30000 Xhi =    0.40000 Num =   2021

 Xlow =    0.40000 Xhi =    0.50000 Num =   1249

 Xlow =    0.50000 Xhi =    0.60000 Num =    787

 Xlow =    0.60000 Xhi =    0.70000 Num =    550

 Xlow =    0.70000 Xhi =    0.80000 Num =    346

 Xlow =    0.80000 Xhi =    0.90000 Num =    206

 Xlow =    0.90000 Xhi =    1.00000 Num =    106

 Xlow =    1.00000 Xhi =    1.10000 Num =     73

 Xlow =    1.10000 Xhi =    1.20000 Num =     50

 Xlow =    1.20000 Xhi =    1.30000 Num =     31

 Xlow =    1.30000 Xhi =    1.40000 Num =     14

 Xlow =    1.40000 Xhi =    1.50000 Num =      2

 Xlow =    1.50000 Xhi =    1.60000 Num =      3

 Xlow =    1.60000 Xhi =    1.70000 Num =      3

 Xlow =    1.70000 Xhi =    1.80000 Num =      2

 Xlow =    1.80000 Xhi =    1.90000 Num =      1

 Xlow =    1.90000 Xhi =    2.00000 Num =      1

 Total =    48242

� EMBED Equation.3  ���





� EMBED Excel.Sheet.8  ���





Fig. 5, Loss monitor sensitivity.
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												Getting the e dep in a gas in the RHIC lattice										This is mcnpx
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																				5.57E-06

																																MCNPX at 9 GeV

										-500		-400		-450

										-400		-300		-350		Run1		Run2		Run3		Ave		stdev		min error		error										r1		r2		r3										CASIM

										-300		-200		-250		5.75E-05						3.20E-10		3.20E-11		9.61E-12		3.20E-11				-300		-200		-250		5.79E-05		6.20E-05				3.34E-10		1.00E-10

										-200		-100		-150		2.39E-04						1.33E-09		1.60E-10		3.99E-11		1.60E-10				-200		-100		-150		9.91E-05		8.90E-05				5.24E-10		5.01E-11												ave

										-100		0		-50		2.03E-03		2.20E-03		1.85E-03		1.13E-08		9.75E-10		3.39E-10		9.75E-10				-100		0		-50		8.33E-04		8.80E-04		8.69E-04		0.0000000048		1.37E-10						1.51E-09		1.49E-09		1.48E-09		1.49E-09

										0		100		50		3.40E-02		3.25E-02		3.29E-02		1.85E-07		4.33E-09		5.54E-09		5.54E-09				0		100		50		1.69E-02		1.68E-02		1.69E-02		0.000000094		3.22E-10						1.10E-07		1.12E-07		1.08E-07		1.10E-07

										100		200		150		8.63E-02		8.69E-02		8.64E-02		4.82E-07		1.79E-09		1.45E-08		1.45E-08				100		200		150		3.91E-02		3.83E-02		3.88E-02		0.0000002158		2.25E-09						4.31E-07		4.38E-07		4.29E-07		4.33E-07

										200		300		250		7.50E-02		7.77E-02		7.73E-02		4.27E-07		8.12E-09		1.28E-08		1.28E-08				200		300		250		2.87E-02		2.79E-02		2.92E-02		0.0000001593		3.65E-09						3.41E-07		3.48E-07		3.43E-07		3.44E-07

										300		400		350		8.37E-02		7.99E-02		8.27E-02		4.57E-07		1.10E-08		1.37E-08		1.37E-08				300		400		350		2.86E-02		2.77E-02		2.81E-02		0.0000001567		2.51E-09						2.85E-07		2.96E-07		2.86E-07		2.89E-07

										400		500		450		7.71E-02		7.39E-02		7.30E-02		4.16E-07		1.20E-08		1.25E-08		1.25E-08				400		500		450		2.64E-02		2.50E-02		2.55E-02		0.0000001428		3.95E-09						2.71E-07		2.89E-07		2.79E-07		2.80E-07

										500		600		550		5.88E-02		5.82E-02		5.99E-02		3.28E-07		4.80E-09		9.85E-09		9.85E-09				500		600		550		2.24E-02		2.21E-02		2.15E-02		0.0000001225		2.55E-09						2.02E-07		2.10E-07		2.06E-07		2.06E-07

										600		700		650		5.05E-02		4.71E-02		4.74E-02		2.69E-07		1.05E-08		8.08E-09		1.05E-08				600		700		650		1.74E-02		1.95E-02		1.85E-02		0.0000001029		5.85E-09						1.48E-07		1.46E-07		1.48E-07		1.47E-07

										700		800		750		3.66E-02		3.90E-02		3.96E-02		2.14E-07		8.84E-09		6.42E-09		8.84E-09				700		800		750		1.46E-02		1.37E-02		1.47E-02		0.0000000798		3.07E-09						1.04E-07		1.06E-07		1.01E-07		1.04E-07

										800		900		850		2.80E-02		2.93E-02		2.74E-02		1.57E-07		5.41E-09		4.72E-09		5.41E-09				800		900		850		1.06E-02		8.83E-03		1.01E-02		0.0000000548		5.08E-09						7.17E-08		7.43E-08		7.37E-08		7.32E-08

										900		1000		950		1.71E-02		1.80E-02		1.86E-02		9.97E-08		4.21E-09		2.99E-09		4.21E-09				900		1000		950		6.10E-03		5.06E-03		5.42E-03		0.0000000308		2.94E-09						5.05E-08		5.05E-08		5.01E-08		5.04E-08

										1000		1100		1050		1.06E-02		1.06E-02		1.03E-02		5.85E-08		9.65E-10		1.75E-09		1.75E-09				1000		1100		1050		2.90E-03		3.49E-03		3.65E-03		0.0000000186		2.20E-09						3.36E-08		3.09E-08		3.42E-08		3.29E-08

										1100		1200		1150		7.15E-03		5.34E-03		6.26E-03		3.48E-08		5.04E-09		1.04E-09		5.04E-09				1100		1200		1150		2.03E-03		2.41E-03		1.77E-03		0.0000000115		1.79E-09						2.55E-08		2.23E-08		2.22E-08		2.33E-08

										1200		1300		1250		3.37E-03		2.57E-03		2.90E-03		1.64E-08		2.24E-09		4.92E-10		2.24E-09				1200		1300		1250		1.86E-03		1.74E-03		1.09E-03		0.0000000087		2.31E-09						1.48E-08		1.44E-08		1.53E-08		1.48E-08

										1300		1400		1350		2.82E-03		2.76E-03		1.91E-03		1.39E-08		2.84E-09		4.17E-10		2.84E-09				1300		1400		1350		1.44E-03		1.32E-03		1.08E-03		0.0000000071		1.02E-09						1.23E-08		9.08E-09		1.14E-08		1.09E-08

										1400		1500		1450		1.53E-03		1.73E-03		2.01E-03		9.79E-09		1.34E-09		2.94E-10		1.34E-09				1400		1500		1450		1.31E-03		1.28E-03		1.23E-03		0.0000000071		2.25E-10						8.28E-09		7.62E-09		9.02E-09		8.31E-09

										1500		1600		1550		1.23E-03		1.91E-03		1.61E-03		8.82E-09		1.90E-09		2.65E-10		1.90E-09				1500		1600		1550		1.45E-03		8.56E-04		7.33E-04		0.0000000056		2.14E-09						7.70E-09		7.75E-09		7.68E-09		7.71E-09

										1600		1700		1650		1.26E-03		1.60E-03		1.15E-03		7.45E-09		1.31E-09		2.23E-10		1.31E-09				1600		1700		1650		8.20E-04		7.28E-04		8.17E-04		0.0000000044		2.91E-10						7.19E-09		4.65E-09		6.77E-09		6.20E-09

																																1700		1800		1750																5.40E-09		4.92E-09		4.53E-09		4.95E-09

																																1800		1900		1850																3.29E-09		3.60E-09		3.49E-09		3.46E-09

										Here is CASIM at 24 GeV						MeV/cm3

														Ave		R1		R2		R3		Ave

										0		100		50		1.93E-07		2.03E-07		1.96E-07		1.97E-07		0.0000000051								MCNPX at 100 GeV

										100		200		150		8.47E-07		8.22E-07		8.79E-07		8.49E-07		0.0000000286																												CASIM

										200		300		250		7.54E-07		7.26E-07		7.68E-07		7.49E-07		0.0000000214

										300		400		350		7.43E-07		7.43E-07		7.40E-07		7.42E-07		0.0000000017								-300		-200		-250

										400		500		450		7.77E-07		7.94E-07		8.05E-07		7.92E-07		0.0000000141								-200		-100		-150

										500		600		550		6.92E-07		6.54E-07		6.75E-07		6.74E-07		0.000000019								-100		0		-50		3.52E-03		5.41E-03												6.38E-09		6.61E-09		5.08E-09

										600		700		650		5.40E-07		5.06E-07		5.18E-07		5.21E-07		0.0000000172								0		100		50		7.57E-02		7.52E-02												4.37E-07		4.38E-07		4.56E-07

										700		800		750		3.67E-07		3.72E-07		3.81E-07		3.73E-07		0.0000000071								100		200		150		2.52E-01		2.45E-01												2.13E-06		2.25E-06		2.14E-06

										800		900		850		2.56E-07		2.42E-07		2.43E-07		2.47E-07		0.0000000078								200		300		250		2.71E-01		2.63E-01												2.47E-06		2.27E-06		2.54E-06

										900		1000		950		1.48E-07		1.64E-07		1.53E-07		1.55E-07		0.0000000082								300		400		350		3.14E-01		3.08E-01												2.92E-06		2.97E-06		2.98E-06

										1000		1100		1050		1.05E-07		1.02E-07		9.36E-08		1.00E-07		0.0000000059								400		500		450		2.74E-01		2.96E-01												3.61E-06		3.56E-06		3.63E-06

										1100		1200		1150		7.68E-08		6.76E-08		6.01E-08		6.82E-08		0.0000000084								500		600		550		2.29E-01		2.44E-01												2.77E-06		2.69E-06		3.68E-06

										1200		1300		1250		4.81E-08		4.00E-08		3.68E-08		4.16E-08		0.0000000058								600		700		650		1.95E-01		1.85E-01												1.99E-06		2.25E-06		2.00E-06

										1300		1400		1350		2.76E-08		3.39E-08		2.64E-08		2.93E-08		0.000000004								700		800		750		1.49E-01		1.44E-01												1.62E-06		1.65E-06		1.75E-06

										1400		1500		1450		2.84E-08		2.60E-08		2.00E-08		2.48E-08		0.0000000043								800		900		850		1.20E-01		1.11E-01												1.02E-06		1.09E-06		1.15E-06

										1500		1600		1550		2.29E-08		2.06E-08		1.83E-08		2.06E-08		0.0000000023								900		1000		950		9.12E-02		6.75E-02												6.33E-07		6.88E-07		6.81E-07

										1600		1700		1650		2.01E-08		2.00E-08		2.25E-08		2.09E-08		0.0000000014								1000		1100		1050		3.70E-02		4.49E-02												4.63E-07		4.53E-07		4.65E-07

										1700		1800		1750		1.25E-08		1.36E-08		1.47E-08		1.36E-08		0.0000000011								1100		1200		1150		2.69E-02		2.29E-02												3.18E-07		3.28E-07		3.30E-07

										1800		1900		1850		1.03E-08		1.20E-08		1.51E-08		1.25E-08		0.0000000024								1200		1300		1250		1.67E-02		2.10E-02												2.07E-07		2.43E-07		2.00E-07

										1900		2000		1950		1.02E-08		9.85E-09		9.53E-09		9.86E-09		0.0000000003								1300		1400		1350		1.14E-02		3.57E-02												1.22E-07		1.60E-07		1.80E-07

										2000		2100																				1400		1500		1450		1.25E-02		1.07E-02												1.34E-07		1.74E-07		1.08E-07

																																1500		1600		1550		8.67E-03		9.95E-03												1.17E-07		1.37E-07		1.22E-07

																																1600		1700		1650		7.12E-03		7.44E-03												9.31E-08		1.19E-07		9.54E-08

										Here is CASIM at 24 GeV						with magnetic field																1700		1800		1750																1.04E-07		7.26E-08		7.43E-08

														Ave		R1		R2		R3		Ave										1800		1900		1850																9.51E-08		5.49E-08		7.32E-08

										-100		0		-50		2.67E-09		2.78E-09		2.97E-09		2.81E-09				1.42E-02

										0		100		50		2.00E-07		1.91E-07		2.02E-07		1.98E-07				1.00E+00

										100		200		150		8.38E-07		8.44E-07		8.30E-07		8.37E-07				9.86E-01

										200		300		250		7.45E-07		7.42E-07		7.11E-07		7.33E-07				9.78E-01

										300		400		350		7.15E-07		7.49E-07		7.68E-07		7.44E-07				1.00E+00

										400		500		450		8.06E-07		7.96E-07		8.50E-07		8.17E-07				1.03E+00

										500		600		550		6.88E-07		6.58E-07		6.72E-07		6.73E-07				9.99E-01

										600		700		650		5.32E-07		5.12E-07		5.19E-07		5.21E-07				9.99E-01

										700		800		750		3.58E-07		3.76E-07		3.63E-07		3.66E-07				9.79E-01

										800		900		850		2.50E-07		2.26E-07		2.47E-07		2.41E-07				9.76E-01

										900		1000		950		1.62E-07		1.54E-07		1.45E-07		1.54E-07				9.91E-01

										1000		1100		1050		1.08E-07		1.00E-07		9.50E-08		1.01E-07				1.01E+00

										1100		1200		1150		7.01E-08		5.89E-08		6.09E-08		6.33E-08				9.29E-01

										1200		1300		1250		4.37E-08		3.65E-08		4.37E-08		4.13E-08				9.92E-01

										1300		1400		1350		3.59E-08		2.72E-08		3.27E-08		3.19E-08				1.09E+00

										1400		1500		1450		2.58E-08		2.47E-08		2.75E-08		2.60E-08				1.05E+00

										1500		1600		1550		2.06E-08		2.47E-08		2.65E-08		2.39E-08				1.16E+00

										1600		1700		1650		1.78E-08		1.90E-08		1.91E-08		1.86E-08				8.93E-01

										1700		1800		1750		1.79E-08		1.29E-08		1.54E-08		1.54E-08				1.13E+00

										1800		1900		1850		1.40E-08		1.37E-08		1.83E-08		1.53E-08				1.23E+00

										1900		2000		1950		1.62E-08		1.02E-08		1.54E-08		1.39E-08





Chart5

		5		5		0.00000049		0.00000049		0.000000591		0.000000591

		95		95		0.00000057		0.00000057		NaN		NaN

		195		195		0.00000035		0.00000035		0.0000016081		0.0000016081

		295		295		0.00000091		0.00000091		NaN		NaN

		395		395		0.00000125		0.00000125		NaN		NaN

		495		495		0.00000067		0.00000067		0.0000009894		0.0000009894

		595		595		0.00000077		0.00000077		NaN		NaN

		695		695		0.00000022		0.00000022		NaN		NaN

		795		795		0.00000038		0.00000038		0.0000005434		0.0000005434

		895		895		0.00000087		0.00000087		NaN		NaN

		995		995		0.00000021		0.00000021		NaN		NaN



This is for 100 GeV protons on 1 cm. thick Fe.  Edep is between R = 3.81 cm and R = 7.62 cm (immediately outside beam pipe) in Argon with density .00166 g/cc.
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Sheet2

		

						Here is something different

						Beam (100 GeV) is incident on a 1 cm thick

						piece of Fe extending in the beam pipe to -2 cm

						(beam is at x = -2.1, y = 0)

						Here is Edep outside the beam pipe at various Z values												Vol->		1368.11

						Called Argon between R = 3.81 cm. and 7.62 cm

						Zlo		Zhi		Zbar		CASIM		error		MCNPX		error

						0		10		5		3.52E-06		4.90E-07		1.69E-05		5.91E-07

						90		100		95		4.69E-06		5.70E-07

						190		200		195		5.20E-06		3.50E-07		1.61E-05		1.61E-06

						290		300		295		4.29E-06		9.10E-07

						390		400		395		3.73E-06		1.25E-06

						490		500		495		2.15E-06		6.70E-07		5.50E-06		9.89E-07

						590		600		595		1.62E-06		7.70E-07

						690		700		695		1.13E-06		2.20E-07

						790		800		795		1.14E-06		3.80E-07		2.59E-06		5.43E-07

						890		900		895		1.34E-06		8.70E-07

						990		1000		995		8.19E-07		2.10E-07





Sheet3

		






_1057754801.xls
Chart2

		43		52		0		47.25		54		1		54		58.75		2

		59.5		63.5		2		60		64		2.25		65		68		3.75

		68.75		70.5		5		69		71.5		5		73		74.5		6.5

		75.5		76.75		7.75		76.5		77.5		8		80		80.25		9.25

								79.5		80.5		9.5		83		83.25		11.25

								82		82.75		11		85.5		85.5		12.5

								85		85.25		12.5		88		88		14

														90.5		90		15.5

														93		92.25		17.25

														95		94.25		18.5



Point 1

Point 2

Point 3

Point 1

Point 2

Point 3

Point 1

Point 2

Point 3

Deflection (.001")

Pressure (PSIG)

pp2pp Window Test - June 29,2001

0

0

0

0

0

0

0

0

0

5

5

5

5

5

5

5

5

5

10

10

10

10

10

10

10

10

10

15

15

15

15

15

15

15

15

15

17.5

17.5

17.5

17.5

17.5

17.5

20

20

20

20

20

20

22.5

22.5

22.5

22.5

22.5

22.5

25

25

25

27.5

27.5

27.5

30

30

30



Sheet1

		

		Pressure				Pt1				Pt2				Pt3				Pt1				Pt2				Pt3				Pt1				Pt2				Pt3				Pt1				Pt2				Pt3

		0				0		43		0		52		0				0		43		0		52		0				4.25		47.25		2		54		1				11		54		6.75		58.75		2

		5				16.5		59.5		11.5		63.5		2				15		58		11.25		63.25		1.75				17		60		12		64		2.25				22		65		16		68		3.75

		10				25.75		68.75		18.5		70.5		5				25		68		18.5		70.5		5				26		69		19.5		71.5		5				30		73		22.5		74.5		6.5

		15				32.5		75.5		24.75		76.75		7.75				31.5		74.5		24.5		76.5		7.5				33.5		76.5		25.5		77.5		8				37		80		28.25		80.25		9.25

		17.5																35		78		27		79		9				36.5		79.5		28.5		80.5		9.5				40		83		31.25		83.25		11.25

		20																												39		82		30.75		82.75		11				42.5		85.5		33.5		85.5		12.5

		22.5																												42		85		33.25		85.25		12.5				45		88		36		88		14

		25																																								47.5		90.5		38		90		15.5

		27.5																																								50		93		40.25		92.25		17.25

		30																																								52		95		42.25		94.25		18.5
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