PROGRESS OF DELHI LIGHT SOURCE (DLS) AT IUAC, NEW DELHI*
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Introduction

** Delhi Light Source (DLS) project has 3 phases:
» Phase-l: NC RF electron gun, Prebunched FEL,
~8 MeV, 0.15-2 THz, A =2 mm -150 pm.
» Phase-Il: SC RF electron gun:
Terahertz (high av. power) radiation

» Phase-I11: A few 9 cells Tesla type cavities,
Energy boost up: 8 — 40 MeV, IR by undulator,
Soft X-rays by Inverse Compton Scattering

*3* Estimated time to complete Phase-I: by 2018
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Various development of Phase-1 of DLS

Major Components
» NC copper cavity. Klystron and Modulator
» Photocathode deposition /transfer mechanism
» Devices — Laser, Undualtor, other magnets
» Beam diagnostic / radiation detection devices

Copper cavity as electron gun
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Klystron and Modulator Parameters

Sr. No. Parameter — RF system Value
1 Peak Output power >25 MW
2 Average Output power >5 kW
3 Operating frequency 2860 MHz
4 Bandwidth (-1 dB) + 1IMHz
5 RF pulse duration 0.2 us to 4 us
6 Pulse repetition rate 1-50 Hz
7 Pulse top flatness +0.3%
8 Rate of rise and fall of modulator output voltage 200-250 kV/us
9 Long term stability +0.05 %

Photocathode deposition system

V410 U U alC — C JC
Comoce caorvo P ® Transfer the plug to PC deposmon chamber.
2 'Y ® Deposit Te @ 1nm/min (up to ~10 nm).
® Evaporate Cs at the same rate likeTellurium.
® Monitor QE by illuminating UV light.
® Continue till QE peaks
® Typically max QE is recorded for ~100 nm.
sy o ® State of the art, Performance varies,
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Uniqueness of the facility
» Prebunched FEL by splitting a laser pulse in 16

> Tunability - varying laser pulse separatn
» Compactness of the facility ~ a few metres
» Very low emittance — use of photocathde

Beam Line layout

To User
Experimental Lab

Photocathode

Solenoid

Copper cavity

NN

Solenoid

Electric Field Amplitude of Radiation Wavepacket
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Launching Phase (deg) 30 30
Electron Energy (MeV) 4.1 8.1
Energy spread (%) 1.1 0.43
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FFT of Electric Field Amplitude of Radiation Wavepacket

Beam Optics Simulation
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Present Status

e Class 10000 clean room to accommodate the complete facility was installed
« Copper resonator was fabricated, tested w low power, to be installed beginning of 2018
« Beam optics calculation is finalized. Radiaion simulation is going on
« Parameter finalization for Klystron/Modulator was over, order was, device to be
delivered at the beginning of 2018
« Parameter finalization for Laser is done. Detail design of the fiber laser is going on.
Development will start - end of this year, to be operational at IUAC by Summer, 2018
« Basic design of Photocathode deposition system is done, fabrication will start - next 6

« \arious beam optics components and electromagnet are being designed or procured.

Time Chart

2013

2014 2015 2016 2017 2018 2019 2020

REFERENCES

®[1] S. Liu and J. Urakawa, Proc. of Free Electron Laser 2011, Shanghai, China, page 92-95.

*[2] M. Boscolo et al., Nuclear Instruments & Methods A 577 (2007), page 409-416.

®[3] S.Ghosh et.al. https://doi.org/10.1016/j.nimb.2017.03.108

*[4] K. Flottmann, ASTRA, www.desy.de/~mpyflo

*[5] General Particle Tracker, http://www.pulsar.nl/gpt/index.html

*[6] V.Joshi et. al, Proc. of this conference

®[7] S.Tripathi, Proc. of this conference

*[8] RADIA, Online. Available: http://www.esrf.eu/ Accelerators/groups/Insertion Devices/Software/Radia

_ Fund — BRNS & IUAC, MoU w KEK , Project methodology
_ Design ~ Accelerator, Klystron/Mod,

Photocathode MoU with HZDR, Germahy

_ Fabrlcatlon and testing of Copper cavity — e-gun
| _ DeSIgn/procurement of laser

Parameter finalization & Procurement _ of high power RF system

Design, procurement — various magnet _

Design,development pf PC depO- system

Production - electron beam i

Production — THz beam |

MOPO046

SC electron gun, accelerbting structure _



https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
https://doi.org/10.1016/j.nimb.2017.03.108
http://www.pulsar.nl/gpt/index.html
http://www.pulsar.nl/gpt/index.html
http://www.pulsar.nl/gpt/index.html
http://www.pulsar.nl/gpt/index.html
http://www.pulsar.nl/gpt/index.html
http://www.pulsar.nl/gpt/index.html
http://www.pulsar.nl/gpt/index.html
http://www.pulsar.nl/gpt/index.html
http://www.pulsar.nl/gpt/index.html

