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FN Field Emission Current vs. E
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Recent Progress from LC/ERL
R&D (5mm gap tests) Cornell/JLab
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Fig. 4. Field emission current as a lunction of applied gradient for a 150-
mm-diameter stainless swesl elecirodes: (squares) a vpmcal untreated
sample, (circles) first measurement of (GCIB treated sample, (tnangles) re-
messuremenl o GOCIE treated sample alter high-voltage conditiomnge [14].
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High Pressure Water Rinsing
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Gap Spacing - 1990
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FPositave doc breakdown voltage vs. gap spacing.
a oo Aluminum, = x »: stainless steel.
— i Foom temperature, - - -; cooled by liguid N5,



How to Scale HPWR to 3cm gap?
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Contingency Plan
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Electrode Shape

e Equi-potential Surface.

e o=0.20 £ 0.02 for SCT.

e +0.02 Is for no sextupoles.
e +0.10 with sextupoles.
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Sagitta = (180+6)m for £0.02
+30um for £0.1
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R&D First E Module

ltem K$
Electrode Plate 27.5
Vacuum Tank 35.7
End Flange 13.5
Ports 35.5
Vacuum Tank Assembly 6.3
Electrode Assembly 3.8
Inner Support Structure 48.1
Gauges 22.5
Vacuum Equipment 104.1
Vacuum Hookup 5.0
Instrumentation and Commissioning 52.5
Total 356.4




First E Module Timeline
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1 Vacuum Tank : o : : : . . " " i i
2 Planning and Design ] Enuinfe:er antl: Desim:ler
3 Design Review ) Committee i i
4 Quotation & PO : Engilileer ani(l Comn_l'rltee
5 Manufacturing : : : Shop/Dutside Vendor
G In=pection Enuine'er
7 Electrode Plates : : : :
i Planning and Design h Enginger aml_ Desigper
9 Design Review : ) Committee i i
10 Guatation & PO : E_nuineeir and C;)mm'rtt_e:e
11 Manfacturing : ) : Shi}p:’ﬂlltsitle Vender
12 Inspection Engineer
13 Ceramic Frame : : : :
14 Planning and Design : Enuin:eer am! Desigiwr
15 Diesign Review ] : Econ'ln'l;iﬂef: ;
16 Quotation & PO ) Engineer and Committee
17 Manufzcturing J : : o:orstek:
18 Ingpection Engineer
19 Ceramic Cage . ' . .
20 Planning and Design E Engin:eer aml: [lesim:wr
l Deszign Review: : ' gl::c:pn'nn'n_ittf:-e:
22 Guatation & PO E Engineer and Committee
3 hanutacturing ; E : S ll:}|}."0llt.5i{|e Vendor
24 Inspection E:nginee:r
25 Assembling Plates, g Coorstek
Cages etc & Testing
26 | Inner Structure Support
System i i
erd Planning snd Dezign | Engineer and Designer
28 Design Revieww ) : ECOmm:ittee
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Start date set arbitrarily to Jan 1.

Task Mame
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29 Quotation & PO Englneer and Comm ttee
30 Manufacturing Outsule Uenclor
i Inzpection Enumf_':er
32 Trolley and its E
Structure 5
3 Planning and Design Engineer and Designer
34 Design Review : : .
33 Quotation & PO ngineer and Committee |
36 Manufacturing : : . Outside k%enclor
37 Inzpection E lginee.fr
38 | Vacuum System Design —
38 Planning and Design
40 Dezign Review
41 Guatation & PO
42 Manufacturing and ]
Purchazes

43 Inzpection
44 Safety Plan -4 Safety Officer Engineer
45 Assembling .
46 The inner structures Eligineer:aml Te:{:hnit:ians

insice the vacuum tank i i i
47 Iretrumenitstion Enumeer Techmcmns
43 Yacuum Hook up ‘.‘a{:uum Techmclans
49 Testing Ph_ysic
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Canceling Earth’s Magnetic Field

Need factor 3x108 shielding.
Outside active.
Cancel field at surface of passive shield.

Passive = 10° for 6M$ delivered (not
iInstalled).

Inside active.
Make CW/CCW bpms read the same.



Inside Active Feed-back Every 103s?

e Plot for 10% runs: dS/dt* = uB* + dE*
Us_y

B 1>



Conclusions

PEDM E spec is under the HPWR curve = low
technical risk.

Contingency plan: reduce gap and/or increase
bending radius.

Need to increase bending radius anyhow if
straights are not long enough.

Shielding earth’s B field = low technical risk.

Contingency plan: go from 4 to 5 layers for
several M$ more.



Extra Slides
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Large Scale Electrodes

Parameter | Tevatron pbar- | BNL K-pi PEDM
P Separators | Separators
Length 2.6m 4.5m 3m
Gap 5Ccm 10cm 3cm
Height 0.2m 0.4m 0.2m
Number 24 2 80
Max. HV +180KV +200KV +200KV
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Tevatron pbar-p Separator Module
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HV Feedthrough to 0.2m High
Electrodes
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