[bookmark: _Hlk519268764][bookmark: _Hlk519267512][bookmark: _Hlk519267340]Data used in the manuscript “Study of backward terahertz radiation from intense picosecond laser-solid interactions using a multichannel calorimeter system”
H. Liu,1,6 G.-Q. Liao,2 Y.-H. Zhang,1,6 B.-J. Zhu,1,6 Z. Zhang,1 Y.-T. Li, 1,6,7[footnoteRef:1] G. G. Scott,3 D. Rusby,3,4 C. Armstrong,3,4 E. Zemaityte,3,4 P. Bradford,5 N. Woolsey,5 P. Huggard,8 P. McKenna,4 and D. Neely,3,4 [1: Correspondence to: Y-. T. Li, Beijing National Laboratory of Condensed Matter Physics, Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China. Email: ytli@iphy.ac.cn
D. Neely, Central Laser Facility, STFC Rutherford Appleton Laboratory, Didcot OX11 0QX, UK. 
Email: david.neely@stfc.ac.uk] 

1 Beijing National Laboratory for Condensed Matter Physics, Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China
2 Key Laboratory for Laser Plasmas (MoE) and School of Physics and Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China
[bookmark: OLE_LINK174][bookmark: OLE_LINK173]3 Central Laser Facility, Rutherford Appleton Laboratory, Didcot, Oxfordshire OX11 0QX, UK 
4 Department of Physics, SUPA, University of Strathclyde, Glasgow G4 0NG, UK
5 Department of Physics, York Plasma Institute, University of York, Heslington, York YO10 5DD, UK
6 School of Physical Sciences, University of Chinese Academy of Sciences, Beijing 100049, China
7 Collaborative Innovation Center of IFSA (CICIFSA), Shanghai Jiao Tong University, Shanghai 200240, China 
8 Space Science department, STFC Rutherford Appleton Laboratory, Didcot, OX11 0QX, UK
Abstract
The data is from a multichannel calorimeter system, which is taken in intense laser-plasma interactions experiments. This work has been illustrated in the paper “Study of backward terahertz radiation from intense picosecond laser-solid interactions using a multichannel calorimeter system”. The data is taken to study the backward THz generation mechanism in intense laser-solid interactions using a multichannel calorimeter system. The creation method and description of the data can be find in the manuscript.
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Data introduction
1. Data for Figure 2
Data for Figure 2: Linear response of the detector to energy of near-infra-red and THz wavelengths.
The absolute sensitivity of the pyroelectric detector in the near-infra-red band is calibrated with a Ti:sapphire laser, which outputs 100 fs pulses at 10 Hz with a wavelength centered around 800 nm. The energy of the laser pulse incident onto the sensor of the detector is varied and measured by a calibrated power meter. As shown in Figure 2, there is a high linearity between the output signal and the input laser energy, with a sensitivity of the detector being 1666±10 mV/μJ for the 800 nm laser. The detector’s sensitivity is also calibrated in the THz band. THz pluses are emitted from a Lithium Niobate (LiNbO3) crystal when pumped with 800 nm pulse-front-titled laser. The spectrum of emitted THz waves is broad from 0.1-1 THz as measured with an electro-optic sampler. The energy of emitted THz pulses is measured using a calibrated pyroelectric detector, whose sensitivity is 25±0.875 mV/μJ. With cross calibration, the sensitivity of our detector at 0.1-1 THz is measured to be 898±11 mV/μJ.
2. Data for Figure 3(b) 
Data for Figure 3(b): Spectral sensitivity of the multichannel calorimeter system.
The spectral sensitivity of the system is used to obtain the THz spectrum from the measured signals. The spectral sensitivity mainly depends on the transmission properties of the THz optics used in the system and the spectral responsivity of the pyroelectric detector. The transmission curve of the band pass filter is simplified to be flat and equal to the peak transmission in the working band. The spectral response of the detector in the working band of the filter is also treated as fixed, which is equal to the relative sensitivity at the central wavelength. In addition, the transmission of the TPX material must also be considered. Therefore, the spectral sensitivity of the multichannel calorimeter system  can be written as
	(1)
[bookmark: _Hlk500452930]Here,  is the channel number from 1 to 8,  is the central wavelength of band pass filter located in the  channel,  and  are the transmissions of the TPX lens and window at  respectively,  is the relative energy portion allocated to the  channel determined by the layout of HRFZ-Si beam splitters,  and  are the peak transmission and bandwidth (FWHM) of the band pass filter,  is the relative sensitivity of the detector at . With the measured signal amplitude  measured by the detector in the  channel, the relative intensity  at  is
	(2)
3. Data for Figure 4(a) and (b), Figure 5(a) and (b), Figure 6 (a) and (b)
[image: ]
[bookmark: _Hlk519270541]Figure 3. (a) experimental setup of THz radiation spectrum measurement in ultra-intense laser-plasma interaction experiment. (b) Spectral sensitivity of the multichannel calorimeter system.
With all components ready, the 8-channel calorimeter system is constructed as shown in Figure 3(a). An eight-channel power supply is made for the pyroelectric detectors. The signals from the detectors are recorded by two 500 MHz oscilloscopes. The 8-channel calorimeter system is used in an intense laser-solid interaction experiment to characterize the THz radiation spectrum from the target front surface. The experiment is performed at the Vulcan laser facility[31] of the Rutherford Appleton laboratory, UK. A 1053 nm laser pulse with energy up to 100 J and duration 1 ps is best focused onto copper foil targets at an intensity of  1020 W/cm2 at an incident angle of 30º, as shown in Figure 3(a). THz emission generated from the front surface of the target is collected by a 50 mm diameter TPX lens placed at an angle of 60° from the target normal direction. The beam is reduced to 25 mm diameter using two off axis parabolic mirrors with focal length 200 mm and 100 mm respectively. The reduced beam is guided into the 8-channel calorimeter through a 50 mm TPX window. In one of the eight channels, no filtering was used so that the total energy of the THz radiation could be monitored. The remaining seven channels are equipped with band pass filters whose central frequencies are 0.5 THz, 1 THz, 1.5 THz, 3 THz, 6 THz, 10 THz and 20 THz respectively. To avoid any disturbance of the calorimeters by pickup of electromagnetic pluses and high energy ionizing radiation such as X-rays from the laser plasma interaction, the calorimeter system is well shielded with a metal box and lead sheets. Forward THz radiation from the target rear surface is also collected with TPX lenses at an angle of 75° from the target normal direction and measured by a pyroelectric detector.
[bookmark: _Hlk519268947]Data for Figure 4(a): The measured BTR and FTR energy from a 5μm copper target as a function of the pump laser energy. 
Data for Figure 4(b): The measured BTR spectrum with driven laser energy on target varying from 14 J to 54 J from a 5 μm copper target. 
[bookmark: _Hlk519269149]Data for Figure 5(a): The measured BTR and FTR energy as a function copper foil target thickness.
[bookmark: _Hlk519270290]Data for Figure 5(b): The measured BTR spectrum with copper foil target thickness varying from 1 μm to 100 μm.
[bookmark: _Hlk519270440]Data for Figure 6(a): The measured BTR and FTR energy from a 100 μm copper target as a function of delay between pre-pulse and main pulse.
Data for Figure 6(b): The measured BTR spectrum from a 100 μm copper target with different delays between pre-pulse and main pulse, no pre-pulse, 400 ps and 1000 ps respectively.
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