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Abstract

Currently, SuperKEKB faces the challenge of sudden beam loss (SBL), which occurs with almost no prior sign. The
causes of SBL are not fully understood. A damaged collimator reduces its ability to suppress beam background noise
compared to an undamaged one. In cases that the beam background noise reduction decrease, it is necessary to stop the
operation and replace the collimator jaw. Therefore, a robust collimator head material is required. In this conference, we
report the results of our investigation of copper-carbide graphite (CuGr), which is a candidate as a new collimator head
material for SuperKEKB. Measurements of electrical conductivity in the high-frequency region, secondary electron yield,
outgassing rate due to photon stimulated desorption, and the amount of dust generated by ultrasonic cleaning of CuGr,

along with simulation results of beam background with CuGr, are presented.
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Figure 1: Location of the KEKB-type and SuperKEKB-
type collimators in the SuperKEKB main rings. Here, H
and V in the collimator names represent the horizontal and
vertical collimators, respectively.
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Figure 2: (a) Photograph of the inside of the collimator
taken from the collimator chamber flange, and (b)
collimator jaws removed from the collimator chamber.
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Figure 3: History of BG fluctuations during 2022 run.
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Figure 4: Electron microscope pictures of CFC and CuGr
and MoGr samples.
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Figure 5: Photograph of a test piece for bonding between
CuGr and copper.
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Figure 6: Schematic drawing of PSD measurement system
at PF BL21.

10 ; .
= %%J
8 i
o
= N
< 107
9
=
(@]
ko
@]
=
= 10
=)

0
=
)
N
&~ 10°

10" 10 10 10°' 10% 10 10** 10%
Photon dose (photons/m)

Figure 7: Result of CuGr, MoGr and copper of PSD
measurement.
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Figure 8: SEY versus electron dose.
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Figure 9: Result of the measurement of the number dust
particle generated from CFC, CuGr and MoGr.

T =R INBIEAET HHE AN DWW TIHRDT=DIT,
R TH TN OBERBEF TV AT LTZRL T 0
RESEEZFIAT[11], BIERF%Z ., Fig. 9 (=7,

Figure 9 >0, MoGr DX ARD ERIEF TN END
b, £1=, CFC & CuGr L4 5&, CFC DIEFH A/
SNWHARD EIT 72N, CuGr DIFHIDKENZ AN
WIRNENIZEN D, REWKX ARDIZHIN, B —L4
WCEZEEZRIFITTEEZLNDLTZD, CuGr 1L,
SuperKEKB Tffi HL THREZR W ENE DS,
37 EJEESER COE SR E

SuperKEKB D3 FR(X 5-6 mm EEWDT, B —

NEEWEEW K E R T, aU A=, B —L4
VIR WEE TR 32720 ~y R EHEZ, B
BRILEE THOIVLENDD, 777 7 A NI EDLD
W CEGRER 08, (ERUTEREE Tl BN o
FMEZ oz endlE s TnaI12], & 1%
Fig. 10(a) DELH7eZ8fZ/ERRL T, Q f‘ﬁ%@mﬁ“é;
T, 47‘/7/vﬂ)mﬂzﬁzfz&?&#@@mﬂz%uiﬁﬁto Xz
3%3 ZERDOWND T NV—T 1%, MR E R T2 DI L Th

Do ZERMMRENGG A 28R EY 7L DR E DR
K DBRZEEZ /NS TEHEWVIFERHH, LL, 7T
T7ARNEDOY T NDEE  FORRTRERY T
NOBEEREHELNGE RS D, 4 BIORETIE, JIED
LT TN DORESOBENG, ZEHDORES%E
KB LTz (NEE:96 mm) , 4 [BIAIE IZAE 3224/ N T
JilES 5 TEOLL ‘E*‘}\(Flg. 10(b)) T Q fEZMIE LT,
TEO011 E—RZRIRUZBE AT, 25RO O k2
X DHIENT T, 7O JE IR O B SRS N
HNns15THD,

TE,,, : 5.0458 GHz

Measurement mode

Groove

(b)

Figure 10: (a) Photograph of the cavity for measuring
electrical conductivity in the high-frequency range. (b)
Excited mode in this cavity.
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Figure 11: Result of spectra using the sample of CuGr,
CuGr with copper coating, MoGr and copper.

Table 1: Electrical Conductivity (EC) from Measured Q
Value at 5.04 GHz, Theoretical Value of the Electrical
Conductivity of Copper = TC (5.8 x 107)

Samples QO value | EC[S/m] EC/TC
[%]

CuGr 4898 1.4 x 103 0.2

CuGr with 30278 3.7 x 107 63.7

copper coating

MoGr 8420 5.0 x 10° 0.8

Copper 33400 5.75x 107 | 99.3
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Figure 12: IR loss versus DO6V1 head length.
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Figure 13: Kick factor versus collimator head length.
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