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Outline

* Large Aperture BPM Button Analysis
* RF Shielding Design for the NSLS-II Bellows

* Test of the NSLS-II Bellows Under Beam in the
APS Storage Ring.

* Stripline Beam Impedance

* |Impedance of the NSLS-II Diagnostic Straight
Section

* Summary
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NSLS-ll Current

N = number of electrons in single bunch (7.8x10°)
Ne = Bunch Charge (1.25nC)
M = number of bunches (1080)

|, :$ (.5 mA)
0

N e (33 Afor o=15 ps)
J27 o, ignoring bunch lengthening

Single Bunch Current

Peak Bunch Current 1, =

M Ne
Average Current |, = (500mA)
TO
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Large Aperture BPM (J7mm)

40| Trapped Hy-Mode HOM due to Dielectric
\
. \ /)
C}; \ / \ H,,-Mode
w_ 20 / ;
o 0 o, = 9mm IUS = 4.5mm\ Aq = 3mm
. A, |
0 5 10 15 20 25 30 35

Frequency, GHz
Real Part of the Longitudinal Narrow-Band Impedance

R1=3.5mm & R2=3.75mm \

BPM Assembly - |
- ..l lIHH.H'HLHIHHHHH,A,_
* The Cutoff Frequency of H_,-Mode (€,=1) S |{| l T L T |
Hml 1 < m — 0.02

f. \/7 - (RL+ R2) where m=123,.. o
oy & fy Lo Smm .
* HOM'’s Due to Dielectric Are Seen by the Beam Longitudinal Wakepotential
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Losses and Heating

Single Bunch Passing Multi-Bunch Train (Equally Spaced)

101 o 0
O \ Kioss = Z jds J‘ ds'o(s)w(s'=s+nl)p(s') =
§' 10° =0 - —w
£ 2. C “
B o =Y = [dk[pK)|*[ReZ (k) cos(knl) + ImZ (k)sin(knl)]
MQ n=0 77 0
10-2 0 1
10 10
G, mm
Loss Factor as a Function of Bunch Length Total Loss Factor
10 T
8| W(s) -
2omA 2 | 3 |
12, g i
Pioss = TOTkloss =492 X kypss B 2 \
!9 0 \ - e ———
kJS™ (g, = 3mm) = 8.7mV /pC T
o 5 10 15 20 25 30 35
Pioss = 4.3W "
\\m;w,y% U.S. DEPARTMENT OF SStIrT:tll?rt(Ieosn (I)\];I iI:ﬁ\\’/vVeorrEsiE?)igaltji(l)X I\jll(n)?\l Beating from Wake Losses in Accelerator BnnnKH M"E"
ENERGY ' ’ NATIONAL LABORATORY
LS 6 BROOKHAVEN SCIENCE ASSOCIATES




BPM Flange

* Single Bunch Passing (Geom.)
g=100um and h=10mm

O Kiosss P loss
R1=30.5mm and R2=30.6mm mm = mV/pC w
2a=76mm and 2b=25mm Impedance Budget 3 20
Average Current (300mA) = 4.5 12 2.6
Average Current (500mA) 9 2 0.4

* Total Losses

0.03 ~ & | w/o Buttons
o * N SB MB
Z kfggs = kloss + kloss
> 0.0~ — * B Y 3
= o,=3mm  o=4.5mm o=9mm
l B 1 | B Total loses, mV/pC 86 44(n=8)
A PR power Loss (@500mA)
S, mm I 2
Longitudinal Long-Range Wakepotential P =T,—2k =42W
h
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Mode Classification

Time Domain Frequency Domain
Real part of the longitudinal impedance TEM-mode, f, =7.1GHz

70 f2 =8GHZ .. . R V, . |
o f=1.3GHz R
T f, =11.6GHz
¥ f,=14.1GHz

10 ] | I

0 ﬂ A I-__I_—I.__I._A..LL.L‘___

0 5 10 25 30 35

Freql:JencyfoGHz

* Existence of trapped modes in a space between
the vacuum chamber and the BPM flange

* Trapped modes have been classified

* Electric field distribution of TEM-mode and H_4-
modes are shown in figures

NATIONAL LABORATORY
8 BROOKHAVEN SCIENCE ASSOCIATES

\o“‘“"':a%, U.S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator
1« E N E RGY Structures”, Mini-Workshop, DIAMOND BnonKH"‘"E"



Frequencies Analysis

Frequencies of the Resonant Coaxial Cavity Simulations of the Coaxial Cavity
coax _ & M \where m=123.. R1=15.4mm, R2=15.2mm and L,,=10mm
TE,,-mode

(1) Frem _EX:’

ccom_ € [[2mxm Z{ij?
(2)  mme T o2\ 2(RL+ R2) Lstr )’

where m=123,.. and p=1.

BPM Flange
R1=15.3mm, R2=15.2mm and Ly,=21mm (fitted)
f 22 7.1GHz,14.3GHz, 21.4GHz and 28.6GHz

S ~15.31GHz
512 ~15,28GHz

TEMm
C . . . .
frmp © 7-8GHz,9.5GHz,11.8GHz, and 14.4GHz Real part of the longitudinal impedance
P | "’ f, =8GHz
25 F v
5 o “f=1.3GHz
g S f,=11.6GHz
g x f,=14.1GHz
- m Frequency, GHz
Lv‘{;,i U.S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator BnnnKH ‘.""E"
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RF Shielded BPM Assembly

0.03

=== /0 RF Shield
w/ RF Shield

0.02

= R

Geometric parameters: (15
g=100um and h=2mm
d1=30.5mm and d2=30.6mm
2a=76mm and 2b=25mm

I|||
AL

200 400 600 800 1000 1200

S, mm
Longitudinal long-range wakepotential

Kioss(0s=3mm) = 0.7mV/pC (w/ RF Shield)

'_t?i‘smm] 921 mm) === /0 RF Shield
0.03 15 . T
oo A / \ C}i === w/ RF Shield
S oo I \ \ 'El) 10
- / /\\%Q\ o
Z ou N/ /N NV V g jj
-0.02 I /0 RF Shield \\ 0 !
0.03 y ==\ RF Shield 0 5 10 15 20 25 30 35

-20 -10 0 10 20 30 40 Freq uency’ G H z

: Real part of the longitudinal imped
Longitudinal sho?t-rr%ge wakepotential ol part O Hhe fongitudinal impeaante

25 %>, U-S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator
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Measurements of the Button Capacitance

Tektronikx DSA 8200 Agilent E5071C Network Analyzer
File Edit Wiew Setup Utilities Applications Help |Triggered | Tekroni: | X
@l%lﬁslﬁl:@l@l F!unfStoDlﬂchodelﬂverage =l TrigllntemalElock j|2DDkH2 =] yﬂﬂlﬁl P S11 smith (R+jx) Scale 1.0000 [F1]

R L L e o e e T B = Y Y
: : : : : : 11 52.4300ns

2 53.3300ns
At 900.000ps
1t 1.11111GHz

4200

Pl

567 7212mp

| C1 200 0rmpddiv

SO0 p -

Oy . . : : 10 .
IQDD.DmpHE ID.Dp E IMain Q| Q| |100.000ps E |52.680ne E El°[:| 12557 PM 12/5/2012

a0
-

C1

TDR Measurements VPN (FDR) Measurements

* Sensitive to Impedance Profile of the * Sensitive to the Total Input Impedance
Transmission Line Looking into the Tested Structure

B. Bacha & I. Pinayev
R U.S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator BR““KH‘-’I"E“
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TDR Simulations vs. Measurement

LA BPM feedthrough - TDR

R=50Q, C,=2pF SO NS SO OO SN NS SO OO S

. ,,,,,,, ST . CST Simulation

10+ M&naﬁmm ! ! ! : ! ! — Measurement !

0s d — T

o —_—Meas. | T

[ 0.0 o N/ N S S
| At
. 05

- 10 S T S A S

510 511 512 513 514 515 516 517 518 : :
t,ns e A
_10 0‘.1 0‘2 0‘3 0‘4 0‘.5 0‘6 0‘7 0‘8 0‘9 :‘l.

time [ns]

GdfidL CST
W. Cheng
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NSLS-II Bellows

®* The minimum height of fingers
support (h) limited mechanically

Silver Coated St.St. Pipe

* Tolerance for misalignment of two
consecutive  vacuum chambers
across the bellows is 2mm.

Cu RF Fingers

*“Beam pipe” - shaped RF shielding

Silver Coated Springs

* Vacuum chamber aperture:  2a=25mm (V) and 2b=76mm (H)
* Bellows inner aperture: 2a,=25.5mm (V) and 2b=76.7mm (H)
* Water Cooled Flange
M. Ferreira

* Silver Coated Springs :

1. Thermal Transition Improvement

2. Significant Powder Reduction due to Mechanical Motion

8T |.S. DEPARTM
/4
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Simplified Cavity Model (Loss Factor)

g=30mm and b=12.5mm

In the cavity regime, b < g < b*/ o, a=38mm, b=12.5mm and g=60mm
= - d—b <o) w0 1’
Kloss 2\/; b ( o ) ( 0-) :
A. Blednykh & S. Krinsky, PRSTAB 2010 10" :
8] =
* In the cavity regime, b < g < b%o; K, does not S %‘h% ~
depend on g € 1| o d-b=1mm, Gdf. °a,§%°
o , 2 | ° d-b=0.5mm, Gdf. =
* The significant reduction of the loss factor can be £ . | — d-b=1mm, Eq. ol |
performed due to d-b change ‘;
* Loss Factor (c,=3mm): xj,,,= 30mV/pC (d-b=1mm) 05 t -
Ki,ss= TMVIpC (d-b=0.5mm) Os MM

ZE R0, U-S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator

E N E RGY Structures”, Mini-Workshop, DIAMOND N?TII‘O?AOL I!z!EI}gR‘g"E)"RY
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Loss Factor

Loss Factor (Geometric): Loss Factor (Resistive Wall ):
o ) C _20_52 N Z L 3/2
[T (@)= |5 ReZ, (ke dk k() =120 ﬂbz[s"j o = (2071 Z50004) "

K. Bane & M. Sands “Short-Range Resistive Wall Wakefields”

Loss factor as a Function of Bunch Length

) 10.0
10 i~_  4mVipC
50 S~ QL0+ 14 Av1N6)
OO Oopg=1.4X107)
° —n
LE)' o ° 18mV/pC o 20 \"\\ 1.4mV/pC
> £ -
z “oe = _0.6mVipC b
) Am\/ 2 —
Mﬁ 100 °°_Q Oum\l /pC f) 05 —
ke Cn =E0yv4N6) o~ V.24 /pC
> CU (O gong=oIXTU%) T~
O] 0.2 i
10" : ()
3 10*
.. mm 2.0 3.0 5.0 7.0 10.0
> Og, Mm
o,=4.5mm (I,,= 300mA) with ID’s

150mm of Cu vs. 150mm of St.St. with half-
o,=9mm (1,,= 500mA) with ID’s & Landau Cavity gap of 13mm

2R, U.S. DEPARTMENT OF

“Simulation of Power Dissipation and Heating from Wake Losses in Accelerator Bnnnl(l-l PEUEN
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NSLS-Il Bellows Under Beam Test in the APS
Storage Ring

- .ﬁ‘.‘&‘.‘.

%} e e 11112

l
/ NSLS-II Bellows adapted for the
APS Bellows APS vacuum chamber profile

26 %>, U-S- DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator BH““KHM‘,E"

E N E RG Y Structures”, Mini-Workshop, DIAMOND NATIONAL LABORATORY
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NMeasurement or lemperature Rise In
Adapted Bellows

NSLS-II Bellows Adapted for APS APS Ring Parameters:

.= 115mA o **
. Gé 120 /
hb =24 g .- /‘/
_ ()
TO_ 37“3 g' 80 /
(¢D)
c=10mm - =
RF Finger with Th S w _o-
ger W|th Thermocouple c //
L 20
| Singie Bunch Curren't, mA
e Measured Temperature on RF Finger
2b=84.2mm . .
2a,=43.8mm * Direct measured temperature under the RF finger
h=°'7756mm * Upper temperature limit for RF fingers is 250 °C
gap=76mm
th=05mm (Fing) | ® High current run: 150 mA in 24 bunches !
Lap =35 * |,=63mA - T=155°C

* No damages and deteriorations was observed !

“Simulation of Power Dissipation and Heating from Wake Losses in Accelerator BH““KHM"E"

Structures”, Mini-Workshop, DIAMOND NATIONAL LABORATORY
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Data Comparison of Adapted & Regular
NSLS-Il Bellows

NSLS-I| Bellows adapted

IR

APS ring parameters:
,,= 115mA
h, =24
T,=3.7us

c,=10mm

P APS

loss loss

|2
=T &k
°h

= 2039 K.

loss

P =31W

loss

k™" (o, =10mm) =1.5mV / pC

Higher Order Modes

| o,=10mm

4 |

ﬂ,

0 5 10 15 20 25
- Frequency, GHz
e, U.S. DEPARTMENT OF

)ENERGY

30

35

Kjoss» MV/PC

for APS

NSLS-II Bellows ———

NSLS-II ring parameters:
h, =1080
T,=2.6us
o =4.omm (l,,= 300mA)
o .=9mm (l_,= 500mA)

. 300mA
- (d-b=0.5mm & Tapered Transitions ) )
,\ _ |
omm 1K I:)Ic’)\lsil_S "= TO 2 kIoss =217x Kioss
22mVIpC <« 4.omm h
10 8mV/pC <=, an klz\:\:+geom (Us = 4.5mm) =8.6mV/ pC
- [ == NSLS-I | LRS- 19 W
. | == NS| S-|| for APS
10
N 500mA
o A
0.3mV/pC <— | 2
NSLS-II
10" { I:)Ioss = TO % kIoss =602 x Kioss
10° o

Geometric Loss Factor as a Function
of Bunch Length.

G, MM

loss

“Simulation of Power Dissipation and Heating from Wake Losses in Accelerator
Structures”, Mini-Workshop, DIAMOND18

k™™ (o, =9mm) =0.5mV / pC
PNSLS—II 203 W
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NSLS-Il Stripline

* Two straight sections (Cells 16 & 29)
are occupied by striplines

* Bunch-by-bunch transverse feedback
system Dbuilt in Cell 16 to stabilize the
electron beam against the coherent
transverse oscillations driven by the
resistive wall

* The geometric parameters specified to
provide enough high transverse shunt
impedance 10 kQ

* Since the regular NSLS-II vacuum

One half of the stripline kicker geometry. chamber has an  octagonal S.h_ape

Two electrodes are located inside of the 2omm x 76mm two smooth transitions

round pipe with a d=38mm radius. The are applied on both side of the section

length of electrodes is 300mm. to minimalize the longitudinal and
transverse beam impedances

W. Cheng & B. Kosciuk

\’ U.S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator B“““KHM"E"
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Stripline Beam Impedance

A. Blednykh, W. Cheng, S. Krinsky, “Stripline Beam Impedance” BNL, NSLS-II Tech. Note, 2012

* Longitudinal Beam Impedance
Z,(k)=g'Z,, [sin°(kL)+ jsin(kL)cos(kL)]

9y~ longitudinal geometric factor, Z.y )| — longitudinal characteristic impedance,
L — longitudinal length of electrodes

* Transverse Beam Impedance
Z, (k) = (9%Z.p,, /kb?)[sin® (kL) + jsin(kL)cos(kL)]

g, — transverse geometric factor, Z., , — transverse characteristic impedance, k —wave number
b — distance between the beam axis and the electrodes

* Lambertson’s Definition of Shunt Impedances for Stripline

D.A. Goldberg and G.R. Lambertson, “Dynamic Devices: A Primer on Pickups and Kickers,” LBL-31664, 1991

2
2 .
Rsp| = ZZLglzlSinz(D (8.11) Reyn, =2Z;, <gl @> sin® (8.17)

Z; — characteristic impedance of a single electrode
L P f g Zewy =Zy1,1/2 — For two electrodes

Zcn)| = Z1/2 — For two electrodes h=2b Rep1 » Q

* Relation Between Beam & Shunt Impedances
ReZ (k)=R,, /4 ReZ, (k) = Rgp,, X k/4

— : G.R. Lambert
Z” RSh’” /4 (8 21) - ? - Heating from Wake Losses in Accelerator NEFII‘O'I\?AOLISg‘O.‘R‘!TEO“RY
' Structures”, Mini-Workshop, DIAMON D20 BROGKMAVEN SCIENCE ASSOCIATES




Characteristic Impedances and

Geometric Factors

* Simplified Geometries (Analytically) * POISSON Code (Numerically)

. b=26.1mm & d=38mm ¢ =m/2
Circular Geometry S P S P L

2 Coaxial: Z "~ Longitudinal excitation  Transverse excitation
Longitudinal Transverse ZEx = —OLog(d/b) +1V +1V
4 . ¢ 2T
9= gL = s Characteristic Impedance Capacitance of Stripline
Rectangular Geometry cC V2
y -
X " z b 038 [ \
E—— — £ \
+1V \Q
. 2 \
Longitudinal Transverse g o2 / \
Zt _1( _ hna) . hna °
9 Il = —tan sinh == g, = tanh—- %% s 2 a0 0 10 20 30 40
T zgR Lambert 2b x-axis, mm
.. Lambertson .
&% | s. DEPARTMENT OF Simlaton of Power Disciontion and Hoati The ratio of beam to electrode voltages (HEAEN
&) Imulation or Fower Dissipation an eating H —_ )
EN ERGY Sructures', Min-Workshop, DIAMOND . V(X)/V o divided by x/b. Forx~0,9=1.1  TXE0RaTORY
4 2 ]_ BROOKHAVEN SCIENCE ASSOCIATES




Numerically Calculated “g” & “Z,”

12 T

//

* Circular Geometry With Two Electrodes =06 /////"'/
' /.,/’Y -0
Inside 0} o

—e—g
0.2
0.0
0 50 100 150
Electrode Angle (i), Deg.
Geometric Factor
& |
-7,
60 -.—Zéh
&
NG \\
\‘\bgs.
20
\\.
b, =26.Tmm & d=38mm
00 50 100 150
Electrode Angle [}, Deg.
Characteristic Impedance
‘ U.S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator BH““KHM‘,E"

E N E RG Y Structures”, Mini-Workshop, DIAMOND NATIONAL LABORATORY
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Beam Impedance At Low Frequencies (¢p=m/2)

Longitudinal Impedance (g, =0.77& Zex,, = 30.50) Transverse Impedance (g, = 1.1&Zcp, . = 250
RBZ”(k) = g” Ch”SlTl (kL) RGZJ_(k) (gJ_ chJ_/kb )SlTl (kL)
ol A A | —ry f 2510 20 ]
w— Gdf., ZX**=610) i —Gdf., =510
300 :‘. :;;it 750210062 10; :E:.fﬂ[m:ﬁm
L \ rur . E Sj -
;’= 20 :‘: 61
P !
[ = 4
10+
2
o 0
0 1 2 3 4 0 1 2 3 4
Frequency, GHz Frequency, GHz
ImZ, (k) =g/ Z.,,sin(kL)cos(kL) Ile(k) = (g " Zen, J_/ kb )Sm(kL)COS(kL)
T — ‘ — 20—
2()5 —Gdf., Z%=510 [ ] 3 —Gdf., Z7=510)
15t i o 15 I
i :
0.’ E
S
_loi |
0 1 2 3 4

Frequency, GHz

“Simulation of Power Dissipation and Heating from Wake Losses in Accelerator B“““KHM"E"
Structures”, Mini-Workshop, DIAMOND NATIONAL LABORATORY
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Tapered Cavity

1.5 r r r r
Gg=3mm == Chamber w/o tapers
' f\ == Chamber w/ tapers || L=300mm and g=310mm
- 2.5mm and d=38mm
=
= b d®/ o =481mm
08 \ K — 0,43 V / pC -
1 | | | |
w/o tapers
V KMoEPes _ 0,28 \/ / pC /5
5% a0 0 10 20 30 10 50 60 _ §?
S, mm '
Longitudinal Short-Range Wakepotential
100 I I I ¢ ECHO COde Kloss 2016V/ pC
-~ Chamber w/ tapers
80 i
— Chamber w/o tapers | » Tapered Cavity with
G
= | Electrodes TaperedGavity g>d’/o and d-b>b
Q 40 I e
© 2 log(d/b)[ 2 0.2d42\ T2
20 . Kloss = NG - = arctan 7 |
. W A. Blednykh & S. Krinsky, PRSTAB 2010
0 5 10 15 20 25 30
Frequency, GHz Kioss =0.15V / pC
- Real Part of the Longitudinal Impedance
25N . U.S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator BH““KHM‘,E"

E N E RG Y Structures”, Mini-Workshop, DIAMOND NATIONAL LABORATORY
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Temperature Distribution (ANSYS)

T Power 30W s : i
g * Heating of Electrodes Due To Passing

- Bunch (Geometrical Loss Factor)

* Thermal Expansion Can Cause
Significant Stress In The Ceramic
Seals

* The Risk Of Vacuum Leak

* KEK Stripline design is similar to the
NSLS-II design.

246.65 Max
222

197.35
172,69
148,04
123,39

B. Kosciuk

Geometric Loss Factor: Loss Power:

®  Kiss=0.38V/pC (Two Electrodes) -> 4.5mm bunchlength ¢ P, . .=30W per electrode @ 300mA in 1080 bunches
®  Kipss=0.15V/pC (Two Electrodes) -> 9mm bunch length ®  Pss=44W per electrode @ 500mA in 1080 bunches

"\@\m%’% U.S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator BnonKHﬂ"E“

{13 ; E N E RGY Structures”, Mini-Workshop, DIAMOND NATIONAL LABORATORY
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NSLS-Il Diagnostic Straight Section

05§
0 P Arm— e~ * Bunch Length - 3mm
>“ -0.5
= 1
2 !
0 100 200 300 400 500 600 700 800 ’-/f \V'I\\
o s,mm o MANNAA~
Longitudinal Wakepotential s
2 w0
0 100 200 . 300 S’ ?;)fm 500 600 | 700 800
Diagnostic Straight Section (Cell 16) Vertical Wakepotential

100 : : : 12

HOM'’s due to Horizontal Stripline
14/
/

ReZ”, Q

0 5 10 15 20 25 30 % 1 2 3 4 5 & 7 8 9 10
Frequency, GHz Frequency, GHz
Longitudinal Narrow-Band Impedance Vertical Narrow-Band Impedance
: ’i\’ U.S. DEPARTMENT OF “Simulation of Power Dissipation and Heating from Wake Losses in Accelerator B“““KHM"E"

) E N E RGY Structures”, Mini-Workshop, DIAMOND NATIONAL LABORATORY
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Summary

* RF shielding of the NSLS-II Bellows has been well adapted for
the octagonal shape of the NSLS-Il vacuum chamber.

* NSLS-II Bellows passed beam-test in the APS storage ring at
high current without damages and deteriorations. The next
step is temperature measurements in the NSLS-II storage ring
under beam condition.

* Successful Implementation of RF Shielding for Large Aperture
BPM Assemblies.

* Stripline Heating Concern. Close monitoring of temperature
rise using outside-body thermocouples. Designed water-cooled
feedthrough.
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* Back-Up Slides
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Comparison of Two Striplines

Option A Option B

\
(]

r2

r1=38.1mm, r2=62mm, t=2mm

Port

Electrode: ¢=n/2, b=24.1mm, d=26.1mm, L=300mm

Port: i3=3mm, r4=7mm * Calculated w/o Tapered Transition

* Port boundary condition is applied for both geometries (PML)
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Narrow-Band Impedance

Option A

100

80

60

ReZ”, Q

0 1 2 3 4 5 6 7 8 9 10

Frequency, GHz
* Low Impedance vs. Option B

* s it still low enough?
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Option B

100

ReZ”, Q

0 1 2 3 4 5 6 7 8 9 10

Frequency, GHz
* Gap at both ends is 10mm

* Strong HOM at high frequencies

* What is the minimum gap mechanically
achievable?

* Further analysis with minimum gap can be done

* Small gap - possible HOM elimination

“Simulation of Power Dissipation and Heating from Wake Losses in Accelerator BH““KHM"E"

E N E RGY Structures”, Mini-Workshop, DIAMON D30

NATIONAL LABORATORY
BROOKHAVEN SCIENCE ASSOCIATES



