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Total 3016 Ave. 5E12

Drift space (arc) 1629 m 54 8E12 /8 ] Main part
Steering mag. 316 m 10 8E12 15

Bending mag. 519 m 17 1E12 3.1

Wiggler mag. 154 m 5 4E12 3.6

Q & SX mag. 254 m 9 4E10 0.063

RF section 124 m 4 1E11 0.072

IR section 20 m 0.7 SE11 0.063
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Al ~20 Coatings are indispensable.
Cu (Circular pipe) 1 i
Solenoid [Drift space] ~1/50 ~50 G, considering gaps
(<1/1000 if uniform)
Antechamber ~1/5 <1/100 for photoelectrons
Cu (Al) +TiN coating ~3/5 Relatively high gas desorption
Groove (p~20°) [inB] ~1/10 Top and bottom
Electrode [in B] ~1/100 Most effective against EC
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Sections  L[m] L[%]  Countermeasure Material

Total

Drift space (arc)
Steering mag.
Bending mag.
Wiggler mag.

Q & SX mag.
RF section

IR section
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3016

1629 m

316 m
519 m
154 m
254 m
124 m
20 m

100
o4 TiN coating + Solenoid Al (arc)
10 TiN coating + Solenoid Al
17 TiN coating + Grooved surface Al
5 Clearing Electrode Cu
9 TiN coating (+ Solenoid) Al (arc)
4 (TiN coating +) Solenoid Cu
0.7 TiN coating Cu
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_- Single Bunch Instability Threshold (~1x10")

Circular Cu chamber 5.2E12
[KEKB beam pipe]
+Solenoid at Drift (1/50) 4.7TE11

KEKB~3x1(

+Antechamber (1/5)+TiN (3/5) 5.7e10

+Electrode in Wiggler (1/100) 3.5e10

+Groove in Bend (1/4) 2.0E10 B1Z

1x10° 1x10"° 1x10" 1x10"? 1x10™
Average Ne [e'/m3]
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Total 3016
Drift space (arc) 1629 m 54 TiN coating +Sotenoid— Al (arc)
Steering mag. 316 m 10 TiN coating +Selereie— Al
Bending mag. 519 m 17 TiN coating + Grooved surface Al
Wiggler mag. 154 m 5 Clearing Electrode Cu
Q & SX mag. 254 m 9 TiN coating (+Setereie)- Al (arc)
RF section 124 m 4 —Hib-ceating+)-Selencid— Cu
IR section 20 m 0.7 TiN coating Cu
TILERAO—XF T /\—(FZ200 mm)IZ[ETINO—T12 5 %
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Simple formula p. 5, =
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200
260
500
500
600

2.1
2.7
5.2
2.0
2.4

=2nm, &=15pm, o, =6 mm, v,=0.019
Peth (Simu)
(101m-3)
2.45
71 8.9 2.45 3.4
80 10.1 2.45 3.8
111  14.0 2.45 5.0
37 5.5 2.89 2.90 4.4
41 6.0 2.63 2.65 4.4 Np,=1576,
&,=100 pm

2VVsweo. /¢ K =weo./c

\/gKQToﬁL Q ‘: min(w.o. /¢, 7)
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(b) Without magnet (Bellows)
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2 = Einis TOECE
r V2alb—lav(KRRK)

2alb—3>0—K PEHTS #{#H
&1H:N,=600, &, =2 nm, &=15pm, o, =6 mm, v,=0.019

Peth (Q=6) Peth (SImU)

spacing Nooh | ®e/2T | ©.0,/C | peyy, (Q=10)
1010) GHz) (1011m3) (10'1m3) | (101!m33)
1.65 2.45 3.4

2 (4ns) 200
3(6ns) 330 3.5 91 11.5 2.45 4.8
4 (8ns) >600 >6.3
6 (12ns)
3.06 500 2.0 37 5.5 2.89 2.90 4.4
3.06 600 2.4 41 6.0 2.63 2.65 4.4
2VVsweo. /¢ K =weo./c

Simple formula e th =
feth \/gKQTOﬁL Q ‘: min(w.o. /¢, 7)
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. - N > .~ - 2N > == DR
TINO—TA T FEDT7oTF N DEFERE
DRaL—aviiER(RER)ERBE: HEHoTLVS
% X Simulated electron density at the threshold
current
O Measured threshold current and density
1.5x10" A M R S AEnE RS R
. [ 2 TiN_Ant oo
600/\‘/9" :..: V:=-.5r2)(e)v 600/\F
-
;=200 mA 1,=330 mA & 3
4115012 € 4/150/3 E 0" -9 _
ild -
4/150/4 | g \
e ; \ \ 4/150/2 !
; | 5x10"" |- X 4/150/3 .
- l4,>600 mA { 4/150/4 1
; 4/150/61
0- * 160 260 to?;(i(l)currentl:?‘nom 560 660 700
E— LB [mA] oY e 1. 1 Simple formula Q=p
0 100 200 300 400 500 600 700
rrent [MA]
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S EimETHECE

E
w YUL/ARDEWGEICEGINSGEFEE(KEKBDFER LV)
Ir X KL= 1R TR SN,
H :CLOUDLAND%#>1=n M it HEIE,
& 994 mmiR/ N1, 5,,,=1.2, Solenoid field=50G (n,=0),
Antechamber (photoelectron yield =0.01:3L/31 7 M 1/10). 4ns [H]
f=. 1 mA/bunch = 600 mA/600 bunch

_- Single Bunch Instability Threshold (~1x10™)

0

<

=
=,
F\

Circular Cu chamber 5.2E12
[KEKB beam pipe]
+Solenoid at Drift (1/50) 4. 7E11 KEKB~3x10" |

+Antechamber (1/5)+TiN (3/5) 5.7e10

+Electrode in Wiggler (1/100) 3.5e10

+Groove in Bend (1/4) 2.0E10

No solenoid 6.2E11

Average Ne [e'/mS]

N l&10" m34—4 —&75Y  ECENEETHLEM LG,
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S =B chHECE
v EHJ5 RIS O FERRIEN N
- FUZRERD—ER (%920 m)IZERERRIICPMUZECE L 1=,
v BEZXBOENOIERRE LR TERSNTZ, DFEY. FUTHR
(TiN:u—%w/J“?ﬁ‘?y%aczw&‘—)fﬁ%;ii#‘ﬁzméhu\éo
- BFEREBFO—D, EHAKXESH,

e '1/1576/3.06
& VALCCG:D03_L17:PRES )
m  VALCCG:D09_L17:PRES
N & VALCCG:D12_L17:PRES
4X1o-7 | m  VALCCG:DO6_L17:PRES i
2016/6/27
A 3x107
o
= ]
w
73] 7T
L 2x10
& |
1x107 |

0 200 400 600 800 1000 1200

Beam current [mA]
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# & [m3]

E—LE<DEF

= ERiE TCOHECE

imam  HEESNATING—TA2 T DS, o0

EEIK. KRREOIA—7vy I 2aL—2a Tl ZEDORED
$93x10" m3&9 3L, 5, = ~ 1.4, (VT E)

= S~ ~ N
= ~ —
, *EEI Fﬁﬁ E Dvz=alb—v3ay + : peak density
N E cloud bmldup X average densny per train
o ! ! *drift02 éce slice.dat" u 1:4 exolt ! 12 +
drifto3_e: :sh(e.dal" uld 'sey .
gnféoe,e ,s:meg ; 1: -
o4 ice.dat" r 1
@ac! drfto7 e ::lmead v 1:d “? 7x1011 +
x1011 E
an I—'/\
= omax=1.5 :hp( "é 6x101 |-
E 6x10% L =
[+] 4 E
2 '[o\a S saotf
= sx10t o
< H_‘ =
S <
= L
> § "H_] [=R S T
2w B =
172} . —
s - ——— — — — — s |- — — = — — — — — — —
% ax101! dmax=1.4 G g 3x101 +
a o
s . __J;___ M~ _\_________ A4 s b
o =
g 2 dmax=1.3 "JE! g et
o 2
. 4 [5) +
1x1011 1 dmax=F.2 1 '
I | 1x101? | b
- omax=1.0 #EETLY, , ND
0 1 i F— I“
0 5x107 1x10°6 1.5x10°6 2x10°6 X

t(sec) 0.6 0.8 1 1.2 14 1.6 1.8 2

SmaxMKEFLVEE, cloud densityh BBFN T BRI trainh TIN5, SEY(3max)

H%FEE] [S] SEY( max)
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= m g CTHECE

v EBRHESINBATINO—TA2T DS,
Phase 1ITOXRENDEFRH =X, BEFE=-X—EFTHS5x104
C mm2(Tx)L¥F— > 500 eV),
D, EERETOTINO—T14V T AR EFE 1= BIE TIL. 6.,
0.9~12, L. BEILI-BFE—LDOIRILT—IL$9250 eV,
CDEIIEM? |

.
I_:)yﬁ T E f? samples TiN [nm] [deg C]

111" |

N E —— #1 100 25
EANELEN? | BiRE. i e 1w |
> #4 200 25
R—FJLTLELN? B 20 | o0
25 Dose-SEY by Terui by Shibata L6 by Shibata
—6—T|IJ=Coatmg\~‘\_ﬂat: i R HE ' Magnetlc free reglon i '

—E—TiN Coating (Al Groove )
\ —S—A Al (Flat)
2 1.4

\S‘M@sﬂ\ 0&2 \

B
15 ~Swg e B
g T~ | § 1'5“\AI(Flat+Ti[\Fﬁ“\ e i
1 P ) N
=~ > M T, 1 2

&Hmm Cu (Flat+TiN) e 9o

A S _ Y
» S \\\
Soac u ~ o \g
0.5 05 0.8 = \@@

: ft i) i

0.6

1x10° 1x10* 1x10” 1x10” x10 ?mo‘5 1x10™ 1x10° 1x10? 1x10™ 10° 100 107 100 107 107
Dose [C/mm?] e dose [C/mm’] Dose [C/mm2]
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Phase-2~ D %} &
r BFEDOSFTOHTE

G —BIZDOWWT. [ EFHDOE—LERIZX T HAEALEZRRT-,
(2016/6/27 0:00~6:00 1/1576/3.06RF)
BFES>BFOTILFNIR) =N EEITIEER

JEHRT LR A BEE LIS
IRER(Phase-18 X7 ILZ /A T+ TINO—TFT 12 %)
FRERSEECERALDLENECA AHDIWNEITILETUT
Fr/N—+TINO—F12%)
T—I8(TILET o TFI/NA—+TINO—TFT15)
T AVEERT T F I NA—+TINO—F 42 4)
SRMER(ZILZT7 U TFz/A—+TiINO—T 12 %)
ETVOREEFRIETILINAT+TINO—Ts2 5 | #tiIZKEKB
FDE—L/I(TOEFA)
ETASE(TILI/INAT+HTINA—T424)
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Phase-2~ D %t 5%

ZOBHOHEE

o —RBIZOWT. EHDE—LERICHTHEILERANT=,
(2016/6/27 0:00~6:00 1/1576/3.06RF)

JERRTZ L RN BRFEGIGRT— % %R

2017/9/8

BEFESBTFORILFINIZ) T SFE AN LERHIELRER

IRER(Phase-1BFIX 7 ILZ/NA T+ TINO—T 429 )=+ TINO—
T4V (FRRE—L/NMT, QCSHHY . Phase-2 TIZEE )
MEERHIFICERANDENESA, 1HAWNITILET T
Fr2/NA—~+TiNO—F 1> )=PMU
7—O8(TIZT7oTFI/N—+TINO—F424) =PMU

O AEERT T F I NA—+TiINO—F 12 4) =PMU
SRMER(FZILZ 7o TFzo/A—+TiNO—F124) =PMU
ETI/OREFHRIETILINAT+HTINO—T 125 | fiIIKEKB
FrDE —L/INATOEFA) >PMU. B LUKEKBE{tDYL /
AREE

ETASE(TILINAT+TINO—T125) =PMU
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e Phase-2~NN %tk
v FYDREEA~DOPMUBLST

- B&160 mmAOEEI—71Z930 mmOD K AEAZESEEY DITT=
PMUZ40 mmREfRTIERS, =>EEL T LT=,

PMUD #4557
] [ [
| [ [ | |
o oy 100 | n -
4 — Loy S FIZERYE (F1=PMU o e e
50 [ * LI ‘\ | M \i
= I~ <4y e A : | gwtt8ss, | .r'" . |
— S = TR e e e
fos - E @ sk \.\ : T‘..‘T Il ]
o h\ ! [ : }o
00 4 2EW kg
Vs ] ' e
SE N S .
!
200 | --s--B_Center [G] x
-B_Top [G]
250 | I | | |

2017/9/8 SuperKEKB [EA Review @KEK




Phase-2~ D %} &
v FUDREADOPMUEUTDZIER

CLOUDLAND# f~>1-BFHBELIaL—av (BRIK)
E—LAROEGRBEEEANTINS,
AO—XDHEERMUEH, 1120, 5., = 1.2,

S5t /85A—4(1/2500/2RF, 3.6 A)THEFHEIX100 m34,

r<8mm r<gmm
10 mM-3
PMU%L 1.5x10" m?-3 PMU#") 10T m
. . 1500 (@) With iron-type permanent magngt unit (Drift)
(b) Without magnet (Drift) 31011 1/2500/2RF. 3.6 A 1410
1/2500/2RF, 3.6 A 2.5x101! 3241
ixslxololl 1.4x1011 2::3:2
1x1011 12101 4x1010
5x1010 gx%gig 2x101°
-, 1815
gor *Bopy
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Normalized value

Phase-2~ D %t 5%

KYZREEANOPMUBTHF DR RE

==L, QA DEICIEEHKI—VFEPMUITHIZENDEZEN KRS
LD TERELZELY, 200 mmEL EEELTERET 6, T2EELZL\DIE
3360 mm,
HWIEBHAICDOWTERFR, 200 MU EBLTHRET 5, o2&t
2L D (X420 mm,
HETHNIE, MEBRRZTER I H(IRFTF),
Q: 200 mmTHI0.07% D22 o ST: 200 mMmTHI5% DL
o s re] e
0.9995 | J1s0 _ 0'95::"";.‘?‘./." _____ 1150
| 5 5
0.999 | B tumsasx || 100 g E HigE E_/i ! 110 &
| S E osf : 5
0.9985 150 o =z m i : 150 &
[ 0.75 [ !
0'9986 T00 200 300 400 500 600 0'76 208500 700 506500
Distance_from_Q or SX [mm] Distance_from_ST [mm]
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. Phase-2~ D %} &
r BHADOEIFESDTHIMN?
ERE DEECIL7 LS GERE ) A E - PMUE R BT 2T 5,
- DEYH IS EEAS (L),
BEERA~NDEELETS Fybd IL—F THIE SR,
S—MEDK AR (R A S L)ERAD (B HEK).
B O -, e |

lvlllllvlllll T v---luvvulvuvnluv

[| - -@--Bz_Center_Ave [G] T/i\ y :
150 [| =—ezroPAelel | L m_ . b 353{? ]
E x upside only
I fl ‘.\""./. \
100 " &
- , Y SRR R S W \
I ; .’ .-
. 50 F ii""i, \l\'.
o : |7 [ )
— i f L
2ol 0} 4 a3
B s iy ! .\
E A E !
-50 | L B8 L %age
l\ ! "" »
E g
-100 "h L] L s
[ \'_.'(I{ \./{
-150 L |
: \ o . - -100 -50 0 50 100 150 200 250
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TDEFIZT S,
ERET/INTA— G!’C%m AEDEFEEIL100 m
Permanent magnets
(®) [ 1
"% - 1/2500/2RF, 3.6 A
i Measurement
100 Upside only -
50 | ?ﬁgﬁ
[ 4x10
: 3x1011
0 ¢ovccoccna- — - - — — — —Ba _ _ _ s 2x1011
i 1x1011
50 _ Center E _0_0%0.0?
-100 |- g
-150 | E
'209250 160 0 100 200
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Electron density(m-3)

max 2'00

r<8 mm
3.4x1019m-3

"plot_data"
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g Phase-2~ M %} 5
r BEREZBHLWVTILIHE —L/INAF(TINO—T129)IZIF
PMUZEY 4+t 47z,

r BETAHFTHOHFLLWFILIEE —LNAT(TINO—T129)IC
HPMUZERY T ITHFE,
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e Phase-2 LA~ D %t %k
» Phase-2(B4E1.5 A, 1576/\>F, 3RF/\4yk~0.3
mA/bucket)ETIEXINETHRARI=MERTRILKRIZEREHLN S,
r TORIIHIFZ(>50 G)DHHEHZIE LT, BEIZGHE
EhHOndigerlE.
v EE, AEBEHADE (FEZERMNE-SOTWSIEMAHS)
HWIEBHAXRTTZILI) DO GRERE )
BPMZ Oy &
RFX FEI(ER/ 81 T . KEKBEFIZIEXY L /AR EELTULVE)
D47 >—ENUBEHEFIIT )T BABIEELY)
© BB ECRIRIERRER (KYUEID)
p TINO—TAVTRKEDI—VT E—LINATHRDEHEKET
MNEDZEZFEAF,
o R—F2HLTHB?
r T IDEEINDISGHT
»  IR:QCI1RP{HiL, BELIEHH S EHIGICEF A EIRSN D,
Phase-2 T3+ R,
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F=EHETTE

Phase-191, [FE&F')>%9 CTECEM ER I
FILZSEEERO—XFUN—NEFEIZLDTLEHR
v FILEE D DEFEEIIBEDH201E, BEEX S al—ay

EREEHOTLVAS,

PMUER{+ CECEIZHIFI & T=,

ZODIRETIIKEKBHEAKYREIZELK. TINO—TA2F 70T

FIN—DHNNTUWNSEEZLND,
m%umf@ BFEALEMN
EFEIXEICFUIIMYTINO—TAV T +T7oTF o /N—E)IZH

ABEHTE, BIEITILSaAL—av#iERESGHTLVS,

YU /ARDENEFDFREGHEE)IZBIELY,

SERBIIZE LNV =PMUTEANZLITIER LG T=,

TINO—TA2 T DS, [EEREEZETHEONT-EIVIEFE S EIT
Phase-2B XUV ZENLIEAND R R
v DR ITREREAPMUZRYfF 5, “Bli‘/l///fF’&ﬁ}ﬁ

WWBIFEL XY EITEIRY 1T TLL, (BPMER., I EEBHEAN. HIKE

REBDBMKRENECALE)
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= =it THECE
A HEINBTINO—TAT DS,

FREQHET. A—F2 T LTOEN. HBVIE. EARENE
5. HTFAB. tL\a%*%h\’C’CL\Zo(RmEE)

1

1.5 . ——rr
[ |--®-- Elal/mg 10 months after catlng Baking = 150°C for 24 h
[ | ---@--- Baking, 5 months after coating
14 | --@--Nohaking, 1 month after coating
£ s Stop e heam for 60 h{1 0® Pa)
1.3 * ;
s 1
E . __ 1 Stopebeamfor 8 h (10°Pa)
B -9 ;
1.2 S :
- g Gauge degassing for1 h (10°-10%Pa)
& E .. ‘
e 1.4 ®; “ & :
Lo g e % ! Stop e beam for 72 h (107 Pa)
.'l.. e \\ :
------- ‘e, '
1 - L. &
'.~.__ . N 1
*a ".. ]
..... "] |
. e - \.
B .‘-.. . '.. =
0.9 | - e e
§ e
0.8 |
[ Scrubhing time 1h = 1x10° C mm* _
0.7 | Note: SE collector was changed after the measurements "5 months"
i i i PR R | " " i PR S | i " " PR S

1 10 100 1000
Scrubbing time [h]
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Phase-2 LL[E~ D xf 5k

v BERTTIVTDF

H(F/ A TZERTE . STHIZIELY)

EFEEDIIaL—3ay
e+/bunch Nb : 4.9E10 (0.78mA/bunch), dmax 1.2@300eV. Bunch

spacing : 4 buckets. 51

20/4 bunch@®BFF1A,

50 GUL EDHIEMNHHE. n IF1E105,
=1L ATT7 VT2 L THIIGRRE M ES

T T T T
|—l—| n n .
1.4x10'! EI:IJL,\ﬁ' NDEZE stres'ul2 + |
400 G 1.2x101! |
Electron density(m-3)
"plot_data" —— 11 |
1.8x1011 1x10 —|_
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. x —
E ié {2})(101” 6x10
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g + +
—D.D% -05 4):101[1 L +
-0.04 + _|_ —|_
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0 I l I l I l
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Phase-2 LI[E D xt 5k
ATT7I)VTDPDHIEERE

BELRFOHBMGERT T DEEERIED
O AFFEMZL, DLIFYRTTIT O FRIZEPMUA

SN

§l\\g7b\o

2016/6/25 9:10 1002 mA

1835

RAF7ZVYT EA P RF7ZV T BB P

40 1 1 1 1 1 1 I 40 1 1 I I I I I
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Ny Electron current vs beam current
Test chamber in LER arc section S UL L Bunch spacing 6 ns
s\ Number&fbunches 1500 - 1576
\ [ Repeller voltage: -30 V
N T Location: Arc settieq
\ \ ~

[Al Ante] . e QL @ $ ) | ¥ehoton density (photons s ™ e ]
>0 2 x107L TN -
o [\ N (KEKB] [KEKB]
. : § -\ N [Cu_Cir [CL;EC"HT'N]'
\ S 7x10'%) (7x107)
\9: * gy ¥4 Electron monitor g [y \\( '
; 3 e 8wt | N \
L ,° L [ALAnte]
/ 10"  [Al_Ante+TiN]
I 1 N (1x10"%)
0
0 | 02 04 , 06 0.8 1.0 1.2
N~ _  Beam current (A)
2016/11/29 2016F EX-ZEAFERBFES vOE
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F=EHETTE

» Established counter measures
» Solenoid filed at drift section (~50 G): Effective to both
photoelectrons and secondary electrons.
= Ante-chamber scheme : Effective to photoelectrons. Adopted at
PEPII LER
= TiN coating (Reduction in SEY): Effective to secondary
electrons. Adopted at PEPII LE,

Effect of solenoid Effect of antechamber Effect of TiN coating
[by K. Kanazawa]
v 10 1/1284/3.07 (1284) : x10” ® VA PEM:DO5 WIG:CURRENT | 2006.05.17] ~ =~
e~ { L..... 6~8 ns spacing th# = 1284 B VA PEMDO5 WIG-CURRENT | 2008.03.11 (8.45E5 njA H)
i 1 ——— R =47 mm (Circular) ® VA_PENMD05_WIG-CURRENT | 5008.04.9 (1.74E6 mA H)
£ 10 et 105 V.=-30v o N ] 3 [L_=_VACPEV 005 WIS CURRENT | 2008 06.6 (3gEGagd H)
z ~ Ph = 8x10'5 Ph/s/m/ms il = \
& 1011 ) . A
a | < 10° e a2 < . Without TiN Coating Cu /
T <1/1000 | = ircular chambeg® E 60 i
O 2 10-7 (Q& . 1 /5 3
g 9 5 S g .
;" / 2 9 f £ a0 TiN-coating
o] o c . [
FR g g 10 5 & 2 With TiN Coating
: K N ! D ° ¢ ’ With TiN Coati
3 o \ 25107 ith TiIN Coating
W 8/100/2 (800) W qg° ~1/100 - With ith TiN Caating
8 4 ns spacing 3 o 0O
pa R = 47 mm (Circular) oFo ﬁgg% antechamber i |
el b 10 :
0 02 04 06 08 1 12 1 10 100 1000 10000 0 200 400 600 800 1000
LER Bunch Current [mA] LER Current [mA] (/) LER Beam Current [mA]
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Clearing electrode

= The electron density decreased to less than ~1/100 at Velec >
~+300 V compared to the values at Velec = 0 V (W) and a TiN-
coated flat surface.

(0.9~1.0 mA/bunch)
V = —1 kV * 2009

‘|X10'5 Ib =1450 - 1560 mA 1/1585/3.06
ST pd T T ] Two-time experiments.
e | % % vvk (V\V/e'eft?if Electron currents for the
® 15107 v?” % ’Zr\l/ermalbs\%rgye_d t_lIJngtsten
¥ ; v = is similar to
— ~1x10"2 m3 w elec _
< Bow W o e'ectrgde the case of flat TiN-
T 1x107 | Flat (TiN) v soc N coated surface. <Rough
& ‘ surface?
5 ~1x10"" m-3
) - The second result was
- 8 1 electiode lower than the first one.
o 1x10° | - 300 V) | 0
g ~1x101 m W electoder < Aging of surface”
o : e el No extra heating of
LLI | ( elec V)
1x10° L Shia Y o electrode and feed-
0 20" 4x10 6x10° 8107 1x10° 1.2x10° through was observed.
Beam Dose [mA H]
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Groove surface

= The electron density decreased to 1/6~1/10 compared to the
case of a flat TiN-coated surface (b = 20). That is, less than
~1/10 compared to flat copper.

(0.9~1.0 mA/bunch)
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Electron densities for
grooves surfaces in
these parameters were
lower than the case of a
flat TiN-coated surface.
Smaller electrons even
if no-coating: TiN
coating improves the
effect, but the groove
structure seems much
effective to reduce SEY.
Less density for smaller
B and R..
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