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Workshop on Beam-Beam Effects in Large Hadron Colliders - CERN, 12-16 April 1999

|PEP-II Parameters relevant to the IR|

Symbol Units LER HER
Ecu GeV 10.580
E GeV 3.1186 / e 8.9733 / ¢~
TE 2.87173
Exo | Eyo 7 nm-rad 49.2 1.5 49.211.5
Qe 1.23x1073 2.41x1073
vz | Uy 38.570|36.642  24.618|23.638
Te | Ty | Ts ms 61.5]60.3|29.9 36.9|37.1|18.6
frev | Trev kHz | us 136.3113 | 7.336
Bx18; m 0.500 | 0.015
030l 00 (Zzo|Syo) | pm 156.8 | 4.7 (221.8]6.7)
T =0y0/0%0 0.03 0.03
K = €yo/Ezo 0.03 0.03
s =B/ B 0.03 0.03
€x | & 0.03 | 0.03 0.03]0.03
frE MHz 475.99903
ARF m (ns) 0.630 (2.1)
Ok MeV 2.4 5.5
p 7.7x 104 6.1x1074 ||
Tso mm (ps) 12.3 (40.3) 11.5 (38.2) |
Vs 0.0269 0.0448
8p > 2ARF m (ns) 1.26 (4.2)
ks 1658 1658
I I mA 1.300 0.452
It I- A 2.155 0.750
Ly cm 25! 1.81x 1030
L cm 2571 3.00x 1033

Massimo Placidi - CERN/SL-BI

13/04/1999
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—————— Expected (IP nom. beam sizes)
- -¢--Bhabha luminometer

A Inferred (BBD beam sizes)

o Inferred(L_scan beam sizes)

O inferred (e- BBD_y slopes)

Single-bunch luminosity summary
2 T ¥ T T { T T ¥ T % T T 1 T

- Run 12.08.98 LER tunes: 0.577/0.638 -
i HER tunes: 0.564/0.634
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®  Slopes e-
v Lumi-scan

A BBD-scan
--m--Meas. Lumi

Coherent vertical tune shift (e-)

0.015-+---nominal -+

—— L P

1 7

Q —+ s A
2 0.01 ) ‘

> i L7 ]
I .
[r] ] @

’

LER bunch current/mA




» ®
» ®
» ®
» ®  Siopes e- ®
- -&--BBD-scan
v Lumi-scan
» ’ °
» Coherent horizontal tune shift (e-) ®
0_025 T T T T % T T T T { T T T T { T T T T ]l T T T T
® - | v o
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[ i ) ®
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Slopes e-
Lumi-scan
Meas. Lumi
BBD-scan

P m4E

Coherent vertical tune shift (e+)
0.02 T T T T % T T T T % T T T T { T T T T { T T T T

0.015----nominal T

® - ”
@ 0.01-+ +
> i
[1]
0.005- . . 1
i ﬂ n g
_ X
e
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HER bunch current/mA




@ Siopes e-
¥ Lumi-scan
A BBD-scan

Coherent horizontal tune shift (e+)
0.02 T T T T % T T T T ‘{ T T T T % T T T T % T T T T

0.015-+ ---nominal 1

- _
o 0.01—+ -
% _ v 4
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_ R _
_ . _
0.005+ v T
0 e
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HER bunch current/mA
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| & Measured (Bhabha luminometer)
|- Expected (nom. IP beam sizes)

LER beam-beam limit expt. #4 / 01.26.99

25 T T } T T T } T T T % T T T % T T T { T T T

" I_LER = 1.5 mA LER tunes: 0.570/0.624 .

- L_FBK ON (Y) HER tunes: 0.555/0.592 ,° i
o 2 ——_ 7 ’ ___
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% 0.5 1
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@D - . *

L ’ .
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| | | | M |
0 L i i i 1 i i ! 1 ‘ 1 i 1 1 1 i 1 |
0 0.1 0.2 0.3 0.4 0.5 0.6

HER bunch current /mA




| & From measured lumi
|-~ Nominal

LER beam-beam limit expt. #4 / 01.26.99

3_5 T T T { T T T I T T T } T T ¥ % T T T %
I LER = 1.5 mA :

L T T

T | T T T T
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N
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L
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T I L T T T
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(42}
i

1:_ 1
L A F 3 A
- A 4 Mmoo,

0.5 o +
i A |
i Nominal :

e B
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HER bunch current /mA




* From measured lumi

-~ - -Expected (nom. IP beam sizes)

LER beam-beam experiment #4/01.26.99

9,02 T T T { T T T [l T 7
L o J
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HER bunch current /mA




LER beam-beam limit expt. #4 / 01.26.99
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- -¢ - - Radiated Bhabha luminometer

--@--Expected (nom. IP beam sizes)

Multi-bunch Lumi experiment 02.09.99/1

1 O T T l_ T % T T ¥ T i T T T T % T T T ] % £ T T T % T T T T
- I_LER=700 mA LER tunes: 0.611/0.587
. Kb: 786 bunches/beam HER tunes: 0.565/0.586 .
8 — —
o
‘._ 2 o
/4] | /0,
N, i pod B
& .’
| o T
i - - fod
- | o
o " &’
0 P
o) 4 - ) p .
£ - . -
g - &e/ / .0
.| L o - ~ ’. 4
2+ o~ 1
- ’./ - 7
G i i I { ] I3 1 { 1 il i % 4 i i { i 1 1 % 1 L 1 1
0 50 100 150 200 250 300

11 /7K /mA?
L H b




- - - - Measured (bhabha luminometer)
----- Nominal

Multi-bunch Lumi experiment 02.09.99/1

4 T T T T } T T T J j| ' ' ! l

< N

£ i Nominal:3.07 1
lw 3 - 1
'E

5 L
= | o
E R |
®

4 i

E — 4
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£ | oM e |
5 _ . > J
2 1t |
= _ 4
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a .

N

ol . e T
0 100 200 500

11 /K /mA®
L H b




Multi-bunch Lumi experiment 02.09.99/1
0@2 T T T T % T T T T { T 1 T T } T T T T

| - -¢--Meas. Lumi | LER-700 mA

- ~¢--Expected (nom. sizes)

0.015—+ -+

i 8 |
P = - P
L 0.01+ o9 +
4] i -7 ]
i &
- 10,1 N
0.005-- e L
| o3 ‘_,,*’," |
L ,f).,f”/ .
L " -
0 et : | :
0 0.1 0.2 0.3 0.4
Ib_HER/mA




Muiti-bunch Lumi experiment 02.09.99;
002 1 1 { T T T T { T T T % T T 1 T 1' T T T ¥ } T T T T
[ I_LER~700 mA |

- -4--Meas. Lumi

--¢--Expected (nom. sizes)

0.015—+ 1

o 001} o 1
ol I 69//
: o |
0.005+ L .- T
3 /*,_./
i /,*—"
i ¢ ]
0 : - I S :
0 50 100 150 200 250 300
1I_HER/MmA




Luminosity / 1032 cm~2s-1

10

¥ 4 ) 1 ! 1 1 T i I 1 1 k] k) ‘
¢ Measured luminosity

4

- ---- Expected (design %, , %) ,°

I LERIHER / kb /mA2

P *
,’ * .
AT kp, = 786 bunches
K $. LER tunes x/y: 0.611/0.587
A HER tunes x/y: 0.565/0.586
h 4 2 " 1 i 1 ) 1 1 | 1 : 1 1 { X N 1
100 200 300 400




Measured (Bhabha luminometer)

Nominal

Luminosity summary 02.05-21.99

4 T T Y T { T T T T { T T T T { T T T T

- K=786 |
o | b i
£
- Nominal: 3.07
'm 3 e 1
o~
E L
(4
o L
()
o -

»
z 27 . T
.; i *
(] * L *
e i . R |
E ¢ .
3 SN . .
* *
o 1+ 4
=
§ - e 1
N 5 R
0 1 1 L % 1 1 1 £ ]| t 1 % i t
0 100 200 300 400




¢ From measured Lumi
_____ Expected (IP nom. beam sizes)

Luminosity summary 02.05-21.99
602 T T ¥ { T T T I T T T } T T Y { T T T

Kbs786 bunches/beam

0.015+ 4

® 0.01-+ 1
oy i 7
i o . ]
. o o
0.005- PAS 1
i e Iy
L P .’. *
4
| ., o
i ¢
T
0 200 400 600 800 1000
I_ LER /mA




¢ From measured Lumi
~~~~~ Expected (IP nom. beam sizes)

Luminosity summary 02.05-21.99
0-92 T ¥ T { T T T { T T T { T T T

Kb=786 bunches/beam

0.015 -+

0 ’
@ 0.01- - 1
[1]> i e . 4
L L7 *
i .7 . |
0.005 7 ¢ +
i ) s ’ . B
o . 4 ’ L ¢e .
<
L P N
*
I o
*
0 1 1 i I 1 1 { I 1 } | t
0 100 200 300 400
I_HER /mA




Y = A + B * EXP(-(X - D)**2 / (2 * C**2))
A = 3.832 STD DEV = 0.1984
B = 6 STD DEV =  0.5733
c = C%éfg‘_%@ STD DEV = 0.1619
DREa - Pgad’e | ST Bev - loi%4gg |
AREA = 808" = .
50 7§ = l812.9 STD DEV = 1178 .
RMS FIT ERROR = 0.6521 i
- D%
O 40 — —
Q | -
o = &3, b
g 2= Bl u
£ 30
N —
o -
=
m ——
£
U) | —
4 —
10 —| -
n X d e g —a B

! I I

‘ -60 -40 -20 0 20 40 60
x_or_y_sep=1000*stvl

KNOB (COMMONSROOT: [MKB]LERIP_Y.MKB.3) STRT=-.0600 STEPS= 21 SIZE= 600-5

21-FEB-99 05:02:25

Y =A + B * EXP(-(X - D)**2 / (2 * C**2})
A = 3.910 STD DEV = 0.4923
B = 33 STD DEV = 0.6773
C = , STD DEV = 6.056
D = .25 STD DEV = 4.240
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Workshop on Beam-Beam Effects in Large Hadron Colliders - CERN, 12-16 April 1999

lFilling patterns / Parasitic Crossings l

kv bunch spacing comments

262 12 A\zr (7.6 m) | regular spacing (~ 10% ion gap)
524 6 \rr (3.8 m) »

786 | 4 Apr (2.5m) »
1570 | 2 Agr (1.25m) »
1050 | 2 \zr (1.25m) regular spacing (large gap)
1048 2-4-2-4--- interleaved (two families)

N
N\
\
m\

The k;, = 1048 bunches pattern

Bl

,Z-,)‘-RF 4AxE
jo

¥
L

¥oiom i

11

% & { i A 4 b &
§ [ | b 1 i i [} ] { A'RF
] I ] |
0 [ 2 3 4 M
Massimo Placidi - CERN/SL-BI 13/04/1999




6661/v0/€1 1d~IS/NYHD - IPPE]d OWISSEA

6661 ‘T1 11dy / x31 6610dusym-oy/syrer/xayeaud/ounsseu

i¢ HANLNA AHL OL MOV :3oe[d ul st yegeq ~mou puy x

SuoNISOd I0J MOJ [[1IS ‘SUOIIIII 10} USISOP 0] 9SO[D SIJIYS AUN) WBIQ-WBIY ¥

asrururur 0) saInpaooad Fuipijod padoead ‘3uLradls JJ Sulinp
paonponur uoisIadsip [eonIda pue Juljdnod Aq pa103JJe SOZIS Wedq [BOILIA

dI 18 $9z1s weaq [eurou 10J pajoadxa
MO[9q G'[ JO JORJ . , YUl (S, U ()] X g = Ausourun oyroadg yeod x

SIUALIND WBd(q PAIWI] AJ[RUOIUIUL

im pajoadxe mo[aq g Jo 1010eJ € | S , Wd ()] X ¢'¢ = ANsourun yeaq x

(Quiny) ud2I3
s Jojerado oy 10) wopadly pue) doueuntofrad pasoidun Juiod Juryiom YT MON ¥

Aysourwn | painsedw uo Aouedaosip 3urxy ur padjay saunpaooid onsoudelp Jp *

[SioopnQ ]|

€1 6661 114V 91-Z1 ‘NUFD - SI9PYI0D UoIpel d31eT Ul S)OIYH weag-wiedg uo doysyiom




