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. 250ps

: Al li n°1 Al li n°2 : _____________ H

. Nd:YLF oscillator Windowing, mplin°1 : mpanes L4 - i AO

. +preamp. : phase coding X300 -400ps | | X5-250us | Sfa”tﬁ,ri%r i modulator

: 1047nm, =>|  1.55ps, 2332 Skw > 15kW > ?) —>

- 10ps@1.5GHz pulses 2ud/pulse 10pJ/pulse, H ! 1

. ’ 6ps @ ! !

- V! 1! 1 . -

- o 1] o A
i a R (NG VA (1PN ca ((KIS[CANI 0 eeesees

: il DleBYILF laser + dlive beam line (RAL ¢ CERY)

[ H

. _—

|}

L}

| |

. ; 2332 pulses , —

- Pulsziérzain Tlicer 1 { : ® 20 20 4 : | 262nm,~1ud, 4ps Beam drive e-t

u pulses ! >| BBOtypel BBO t —> transport > hotoini

. > r g ype | 2| photoinje

: @1.5GHz 1.55us : off - 35% off - AB% ~20m 370nJ, QE

. i I,

= i

:IIIIIIIIIII IIIIIIIIIIIIIIIII:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

llllIIIIIllllllllllllllIlllllilllllllllllllIIIIIllllllllllllllllIIIllllllllllllIlllllllllllllllllll

it GALIES loser e (BAFKYA & DRGIILA)

’E 140ns
Pulse train slicer 2 .
<210 pulses s dl— > 20! 20 do: |, 5210 pulses, Beam probe e- be
; S| KTP, LBO type i 262nm.~14J, 4pSy | yransport >| photoinjec
0.6-140ns off 353;‘/) off - 35% ~80m 370nJ, QE:
. 0

DEPARTEMENT DE PHYSICO-CHIMIE CTF3 coll meeting 2
DEN/Saclay 21-23 jan 08



Pulse picker: scheme

= I

Light from source / \ \I \ Pulse output to experiment
M M M F1 ’;Il II F’2\ | ll\ P3lllx
The pulse picker is made with:
- 2 pockels cells
. PLAN VIEW PCA PC2

- 3 polarisers T T
Each pockels cell is triggered
by a HV pulser' Mo P ions.
Both HV pulsers are triggered
by a generator
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Pulse picker: how it works?

In red: the different temporal shapes of the pulse
Final shaped pulse

e=3

.-
K3 I
:i'! G=+xm/2 ;! G=+or -g/2
Pj : ‘i"a Pz 'I h-. P3 )
o ¥ S fr _J
0 i . ™ : =
Y ¥ ,". s f s
4

D= | |
a7

DEPARTEMENT DE PHYSICO-CHIMIE
DEN/Saclay

CTF3 coll meeting
21-23 jan 08




Pulse picker ordered to Leysop Ldt : specifications

e - . Transmission expected
R time diagram
. P |
Mains specifications for the ; . .
pulse picker: o
- sharp rise time and fall time: less than “J e e
666ps > ~ 400 ps o e ——
- duration ~ 0.5 ns to 140 ns E LbNﬁm:szE &, < 150ns
- with stability better than + 1.5% | il |
- low transmission (< 4%) out of the pulse — _i L™
selected : {\;/v\“_
- need for high fransmission during the 4% som minima -
pulse 7
< 41 <4
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Pulse picker: Test Report on HV pulsers -Temporal response
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Figure 1: 140ns Long Pulse Figure I: 210ns Long Pulse

The HV pulsers are in good agreement with specifications
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Pulse picker: Test Report-Temporal rise time

R ] I‘““——-—-u_.“__..._._
Out of the pulser: Out of one pockel cell:
measured rise time measured rise time:
~260ps less than ~ 350ps
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Pulse picker: Test Report- Chopped pulse
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Pulse picker: choise dry cell /fluid

Dry cell was finally prefered:

- less transmission (around 1% less per cell)

- theoretically less impedance adaptation, but
tests in Leysop showed good performing of dry
cell

- but no degradation of the fluid with peak power,
(especially for a long running time).
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Pulse picker: total transmission

Transmission:

-Transmission of Pockels cell was measured around
92% per cell, less than expected.

- Transmission of plate polariser: Tp > 95 % (exact
value to be confirmed)

> Total transmission for the pulse picker: ~ 75%
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Frequency conversion - crystals considered

With only one direction of polarisation (since the 3 GHz option has
been given up), we can now choose either a Type 1 or Type 2 crystal
for doubling:

w > 2w type IT: KTP, LBO ; type I: BBO, LBO
2w 2> 4w type I: BBO, CLBO, KDP
‘ 2w

TYPEI :

TYPEII :
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Frequency conversion - 1047->523 - calculations

Cea Nominal parameters for optimisation:
- entering beam parameters: 10uJ, 6ps, 1047 nm, M ? (beam quality factor) =1
- CE (conversion efficiency) =35% (2 127% for w -> 4w)

4

KTP (II) LBO (I) BBO (I)

A, incident (nm) 1047 1047 1047
d_ s :non linearity coeff (pm.V) 3.0 0.83 2
L : length of crystal (cm) 0.6 1.5 0.8
®,,,.. diameter (mm) 1.8 15 1.8
Tolerance:
Critical if tolerance parameter approach 1.

Angular acceptance: 7 2 6 /A6,,, 0.028 0.106 0.36

Walk-off : &, =2.0,,.L/® 0.038 0.17 0.5

GVM: &= G6VML /DY, 0.44 0.267 0.79
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Frequency conversion - 523->262 - calculations

Cej Typical parameters and tolerances
calculations for entering beam parameters: 10uJ, 6ps, 1047 nm, M2 (beam
quality factor) =1
and for CE (conversion efficiency) =35% (2 127% for w -> 4w)

BBO (I) CLBO (I) KDP

A, incident (nm) 523 523 523
d, - non linearity coeff (pm.V) 1.74 0.8 0.47
L : length of crystal (cm) 0.8 15 2
®,,,.. diameter (mm) 2.04 2.1 0.94
Tolerance:
Critical if tolerance parameter approach 1

Angular acceptance: {7 2 0 /A6, 0.48 0.32 0.2

Walk-off @ ¢&,=2.0,,.L/® 0.67 0.44 0.285

GVM: &, = GVML/DY,, 0.97 1.04 1.24
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Frequency conversion - crystal ordered

Crystals ordered:

-l ]

- KTP (10mm)
- BBO (12mm)

Deftailed calculations on the Report:
Ligne laser du photoinjecteur CALIFES (CERN).
Sélection dimpulsions (pulse picker)
et conversion non-linéaire 1047nm > 262nm.
M.GILBERT, G.CHEYMOL
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Transport- tables and mechanical supports
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Transport- tables and mechanical supports
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Optical relay /afocal system

disturbance

Optical relay reduce consequences of mirror vibration, air
turbulence in plane A’
(A’ geometrical image of A)

AL L2 L3

3 lenses afocal system allows to:

- decrease the footprint of the optical system for a given
relay distance.

- change zoom factor and relay distance (o some extent)
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Optical path on « laser table »
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« under the roof » long distance beam delivery

window H2

bl

-'I
0

60,524 m
™ =1+0,00635+1+0,0064+15, 3984+0,0064+20, 5124+0, 0064+20, 5354+0, 0064+1+0,00635+1,039
M1 15,398m 20,512m 20,535m
[j\: r L1 T T.‘f M4
L L2 L3’ L4’
window H 1 Wall d(Ld—H2)=’Im
d(M3H1)=1m d(L2-wall)=3,062m d(wall-L3)=15m d(H2-M4)=1,039m.*"
d(H1L1)=1m Thickness_wall=2,45m ’

%

MOa, (M0a on photoinjecteur

optical table)

2 afocal optical relay:
L1-L2 with f~ 10 m
L3-L4 with f~ 7.5m
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« photoinjector » optical table
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Around 25 optical components on the whole transport
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Conclusion

- Pulse picker quite correct
- Frequency conversion to be tested soon

- Total fransmission and energy delivered
to the photoinjector to be checked
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End
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